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1. O01mue MoJI0KeHu s

KoHTpOIBbHO-01IEHOYHBIC CPEACTBA MTPEIHA3HAUEHBI /I KOHTPOJIS U OLCHKH 00pa3o-
BaTEIbHBIX JTOCTHIKEHUH OOYYarONIMXCsA, OCBOMBIIUX IPOrpaMMy Yy4eOHOW AMCIUTLIAHBI
OVII1.03 «MaremaTtuka.

@OH/I 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. Pe3ynbTarhl TEKyIIero KOHTPOJIS YYUTHIBAIOTCS MPU
ONpeIeTICHUN OIICHKU OCBOCHUS yUeOHOM NUCIUIUIMHBI B X0J1€ TPOMEKYTOUHON aTTECTAIUU.

[TpomexyTouHas arrectanus B GopMe IK3aMeHa.



KOHTpOJ'II) " OLICHKA pE3YyJIbTaTOB OCBOCHUA yqe6H0171 JAUCHUILUIMHBI OCYIICCTBIIICTCA IIPEIOAaBaTCIEM B IIPOLECCE MPOBEACHHM A IIPAKTHYCCKHUX 3a-

2. Pe3yﬂbTaTLl OCBOCHHUA TUCHUIIJIMHBI, IIOAJICKAINUE ITPOBEPKE

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

Pesynbra- dopma KOHTPO-
TH1 06y- OcHOBHbIE ITOKa3aTeNN OLEHKU PE3y/IbTaTOB [
YEHUS OLICHUBAHUS
1 2 3

Pazgen 1 | YMeTh caMOCTOSITEHHO (OPMYIMPOBATH M aKTyaIH3UPOBATh MPOOIEMY, pACCMAaTPHUBAThH €€ BCECTOPOHHE. @pOHTAIBHBIN

MP 01, YMeTh ycTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMS JIsl CPAaBHEHUs, KJIaccu(PUKAIMU U 000011IeHuSI. OIpoc;

MP 02, YMeTb BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKHU MO- | PELIECHUE 3a/1a4;

MP 05, CIICJICTBUU IE€ATECIbHOCTH. KOHTPOJb BBI-

MP 07, OBnazneHne HaBbIKAMH Y4eOHO-HCCIIEI0BATENbCKONM U TPOEKTHOM IS TEIbHOCTH, HABBIKAMU pa3pelleHus MpoodeM. | MOJTHEHUS

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 MPOEKTOB. IIPaKTUYECKHUX

MP 13, YMeTh BBIABIATH NIPUYMHHO-CIIEACTBEHHBIE CBS3U M aKTyaJU3MpOBaTh 3a/1auy, BBIABUTATh TMIIOTE3Y €€ PELICHHUs, | 3aHATHUAX;

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

MP 23, YMeTh aHaTM3upOoBaTh MOTYYEHHBIC B XOJI€ PEIICHHs 3a/ladll pe3yabTaThl, KPUTUYECKU OIEHUBATh MX JIOCTOBEp- | pabora.

MP 30, HOCTb, IIPOrHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSX.

MP 31, OBnaneHre HaBBIKAMH TOJTYYEHHS WHPOPMAIUN W3 UCTOYHHKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO OCYIIECTBISATH

MP 33, MOWCK, aHATN3, CHCTEMAaTU3alIMI0 U UHTEPIIPETALNIO HH(POPMAIIMK Pa3IMYHBIX BUAOB U (DOPM MPEICTABICHHUS .

MP 34, YMeTh OlLIeHHMBaTh JOCTOBEPHOCTb, JIETMTUMHOCTh HH(OpMalMH, €€ COOTBETCTBHE IPABOBBIM M MOpPAIbHO-

MP 39, 3TUYECKUM HOpMaM.

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

MP 45, [ToHATH ¥ KUCTIONB30BAThH MTPEUMYINECTBA KOMAaHAHOW U UHIMBUIYATBHOW PaOOTHI.

MP 46, YMeTh NPUHUMATD €A COBMECTHOM JEATEIIBHOCTH, OPTaHU30BBIBATh U KOOPAUHUPOBATH JCHCTBHS IO €€ NOCTHU-

[TPy 05,

KEHHUIO: COCTABJIATH IUIaH IEHCTBUIMA, pacpeAesATh PO C YI€TOM MHEHHI YYaCTHUKOB OOCYXKIIaTh PE3yIbTAThI
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[TPy 07, COBMECTHOM pabOTHI.
I1Py 08, YMeThb OIIeHNBATh Ka4eCTBO CBOETO BKJIA/IA M KaXKJOT0 yYaCTHUKA KOMAH/Ibl B OOIIMI pe3yNbTaT 1o pa3padoTaHHBIM
I1Py 14, KPUTEPUSIM.
I1Py 18, YMeTb caMOCTOSITENbHO COCTABIIATH IUIAH PEIIEHUS IPOOJIEMbI C YIETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3-
[Py 19 MOXHOCTEU U NPEAIIOYTECHUHN.

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

VYMeTh aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YIIb-
TaTOB LEJISIM.

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

VYMeTs onepupoBaTh MOHATHSAMU: HATYypallbHOE YHUCIIO, LIE€JI0€ YHUCIO0, OCTATOK M0 MOJIYJII0, PALlMOHAIBHOE YHUCIIO,
MppalMOHATILHOE YHCII0, MHOXKECTBA HATYpaJIbHBIX, LIEJIbIX, PallMOHANbHBIX, IEHCTBUTENbHBIX YHUCEN; YMEHHE HC-
10JIb30BATh MPU3HAKHU JIETMMOCTH, HAUMEHBIINNA OOIIMI JeNuTeNnb 1 HauMeHblIee o01ee KpaTHoe, alroputM EBk-
JU/A NP PELIeHUH 33]1a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIIMOHHBIMU CHUCTEMAaMH 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 IOMOULIBIO Pa3JIMYHBIX [IPUEMOB; PELIaTh YPaBHEHUS, HEPABEH-
CTBAa U CHCTEMBI C TapaMETPOM; IPUMEHSTh YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI JJISl PELICHHUS] MaTeMaTHUYEeCKUX
3a/1a4 U 3a]1a4 U3 pa3InYHbIX 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
M3y4YEHHs IIPOLIECCOB U 3aBUCUMOCTEH MPU PEIIeHUH 3a7ad U3 APYruX y4eOHBIX MPEAMETOB U U3 PEaNbHOM KU3HH;
BbIpaXaTh (OpMYJIaMU 3aBUCUMOCTH MEXIYy BEIMYMHAMHU; YMEHHE CBOOOJHO ONEpUPOBATh MOHATUSMHU: YETHOCTh
(GyHKINH, TEPUOTUYHOCTh (DYHKIMH, OTPAaHMYCHHOCTb (PYHKIIUM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMyM (PYHKIIUH,
HauOoIblIee M HAMMEHbIIIee 3HaYeHUsI (PYHKIIUU Ha IPOMEXYTKE; YMETh IIPOBOJIUTH UCCIIE0OBaHUE (DYHKIINH;
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YMETb UCHOJIb30BATh CBOWCTBA U rpauky (GYHKUMH U1 pEeLIeHNs YpaBHEHHH, HEpaBEHCTB U 3aJau ¢ IapaMeTpaMu;
yMeTb U300pakaTh Ha KOOPIMHATHON INIOCKOCTU MHOKECTBA PELLICHUH 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 NEPIEHAUKYISPHOCTDh IPAMBIX M INIOCKOCTEH, YrOJI MEXAY NPSAMBIMH, YroJl MEXAY HNpsSMOH 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 CEUECHUE
MHOTOIpaHHHKA, U300paxkaTb MHOTOTPAaHHUKH, (PUTYpbl M IOBEPXHOCTHU BpAIllEHHs], X CEYEHUs, B TOM YHUCIIE C MO-
MOIIIBIO 3JIEKTPOHHBIX CPEJICTB; YMETh IPUMEHSTh 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 MOJIeIUpPOBaTh PEAIbHBIC CUTYAllUU HA SI3bIKE MATEMATUKHU; COCTABIIATh BBIPAXKEHUs, YPABHEHUsA, HEPABEHCT-
Ba M UX CHUCTEMBI IO YCJIOBHUIO 337a4YM, UCCIEI0BATh MOCTPOSCHHBIE MOJIENIM C UCIOJIB30BAHMEM allnapaTa ainreopsl,
MHTEPIPETUPOBATH MOJYYECHHBIN PE3yNbTaT; CTPOUTh MATEMATUYECKHAE MOJIEIH C ITOMOILBI FEOMETPUUECKHUX MTOHS-
TUUA U BEJIMYMH, PELIaTh CBA3AHHBIC C HUMU IIPAKTHUYECKUE 3aa4M; COCTABIIATh BEPOSITHOCTHYIO MOJEIb U UHTEP-
MIPETUPOBATH MOJTYYEHHBIN pe3ysbTaT; PeIIaTh MPUKIAIHbIE 3a/1a4M CPEICTBAMM MATEMaTUYECKOTO aHaJIN3a, B TOM
qHclie COLNATbHO-IPKOHOMUYECKOTO U (PU3MUECKOro 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 MATEMATUYECKUX OTKPBITUM POCCUNMCKOW U MUPOBON 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, CJICZICTBUH JICATEIBHOCTH. MOJIHCHUS

MP 07, OgiaeHne 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-CIEACTBEHHBIE CBA3M U aKTYaJIM3UPOBATh 3aady, BBIIBUraTh I'MIIOTE3Y €€ PELICHHs, | KOHTPOJIbHAsS
MP 21, HaXOJUTh ApIyMEHTBI JJIs JOKA3aTeJIbCTBA CBOMX YTBEP KICHUN, 3ajaBaTh 1apaMeTPhl U KPUTEPUN PELLECHUS. pabora.

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

MP 30, HOCTb, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSX.

MP 39, OBnazneHue HaBbIKAMH MOJY4YEHHUS MHPOpPMAIMM U3 UCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBISATH

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 U3JIaraTh CBOIO TOUKY 3PEHMSI C MUCIIOJIB30BAaHUEM SI3BIKOBBIX CPE/CTB.

I1Py 02, YMeTb caMOCTOSITENbHO COCTABIIATH IUIAH peIIeHHs MPOOIEeMbl C YIeTOM MMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3-

[Py 03 MOXHOCTEW U MPEAIOYTEHNHN.

YMmeTh nenath 0CO3HaHHBIN BBIOOP, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEILLIEHUE.

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 MOHATHAMU: OIPENEICHHUE, aKCMOMa, TEOPEMA, CIIEICTBUE, CBOMCTBO, IPU3HAK, J10KA3aTEIbCT-
BO, PaBHOCHJIbHBIE (hOPMYITHUPOBKHU; YMETh (POPMYIHPOBATh 0OpPaTHOE U MPOTHBOIIOIOKHOE YTBEPXKIACHUE, TIPUBO-
JUTh IPUMEPBI U KOHTPIPUMEPHI, HCIIOIB30BaTh METOJ MAaTEMAaTUYECKON UHIYKIIUU; YMETh IPOBOIUTH
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JIOKa3aTeNbHBIE PACCYKICHHUS TP PENIEHUH 3a/1a4, OLIEHUBATh JIOTHIECKYIO MPABUIBHOCTD PACCYKIECHHUH,
VMeTh ONEPUPOBATh MOHATUSIMH: MHOKECTBO, MOIMHOMKECTBO, OIEPALIMH 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 ONepHpOBaTh MOHATUAMU: Tpad), CBA3HEIN 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 IS 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 IEATETEHOCTH. TIOJTHEHHUS]
ﬁg ?g: OBIajieHre HaBBIKAMH y4eOHO-HCCIIEN0BATENLCKOM M ITPOEKTHOM JEATENLHOCTH, HABBIKAMHE pa3pelleHus IpobieM. | 3a1aHuii 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. 3QHATHSX;
ﬁg %3: VMETh BBIABIATH NPUYMHHO-CIIEACTBEHHBIE CBA3KM M aKTyaJIW3MPOBATh 3a]ady, BBUIBHIATh MIIOTE3Y €€ PEIIeHHs, | 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, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX yCIOBHSIX.
%45;066” OBnazieHre HaBBIKAMH TIOJTyYeHHs WHPOPMALMH M3 HCTOYHHKOB Pa3sHBIX TUIIOB, CAMOCTOSTENBHO OCYIIECTBIIATH
1Py 07, | TOWMCK, aHATH3, CHCTEMATH3AIMIO X HHTEPIIPETAIINIO HHPOPMAIIMH PA3NAIHBIX BHIOB U HOPM MPE/ICTABICHHS.
IIPy 08, | YMerh oOlleHHBAaTH JOCTOBEPHOCTb, JIETMTUMHOCTh HMH()OPMAIMM, €€ COOTBETCTBHE IPABOBBIM H MOPAIbHO-
TPy 18, | yryueckim Hopmanm.
[Py 19 VMeTh pa3BEPHYTO M JIOTHIHO U3JIaraTh CBOIO TOYKY 3PEHHUS C MCTIONb30BAHUEM SI3BIKOBBIX CPECTB.

YMeTb caMOCTOSITENbHO COCTABIIATH IUIAH pelIeHHs MPOOIeMbl C YIeTOM MMEIOLIUXCS PECYpCOB, COOCTBEHHBIX BO3-
MO>HOCTEH U MPEATIOUYTEHUN

YMeTb fenaTh 0OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE

YMeTh 1aBaTh OLICHKY HOBBIM CUTYalllsIM, BHOCUTbh KOPPEKTHUBBI B ACATCIBHOCTD, OLICHUBATh COOTBETCTBUE
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Pe3yabTATOB LIETSAM.

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

YMeTh cBOOOIHO ONEpUPOBATh MOHATUSAMU: CTENEHD C LENIBIM II0KAa3aTeNIEM, KOPEHb HATYpaJlbHOM CTENEHH, CTENIEHb
C panMOHAJIBLHBIM MOKAa3aTeNeM, CTEIIEHb C JACHCTBUTEIHHBIM (BEIIECTBEHHBIM) TIOKa3aTeneM, JJorapupm Jucia, CH-
HYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOTO YHCIIA.

YMeTh onepupoBaTh NOHATHSAMU: TOXKIECTBO, TOXKAESCTBEHHOE IpeoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CUCTEMa
YpaBHEHMI U HEpaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUIl, HEPABEHCTB M CHUCTEM, PALMOHAJIbHbBIC, HPPALIMOHAJILHBIE,
[oKa3aTeabHble, CTEIIEHHBIE, Jorapu(pMUYecKie, TPUTOHOMETPUUYECKUE YPaBHEHUs, HEPABEHCTBA U CHUCTEMBI; yMe-
HUE pellaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C MIOMOLIbIO Pa3IMYHBIX IPUEMOB; PELIaTh YPABHEHUS, HEPABEH-
CTBA U CHUCTEMBI C TapaMETPOM; IPUMEHSATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELIEHUS MaTeMaTHYECKUX
3aJ1a4 U 3a]1a4 U3 pazIM4YHbIX 00J1acTell HayKu U pealbHOM )KU3HH.

YMeTh cBOOOIHO OnepupoBaTh NOHATUAMU: TpaduK QyHKIUHU, oOpaTHas QPyHKIMS, KOMIO3ULIMS QYHKIUHN, TUHEN-
Hasi (pyHKUMA, KBaApaTU4HAs (QYHKIMS, CTETIEHHas (YHKIMS C LENbIM IOKa3aTejleM, TPUTOHOMETpUuyeckue (QyHK-
1uu, oOpaTHbIE TPUTOHOMETpHUUYecKHue (DYHKLIMHM, MOKazaTeiabHas W jorapudmuueckas (QyHKIUH; YMETb CTPOUTH
rpaduku QyHKIUHN, BHIIOIHATH IPeoOpa3oBaHus rpapuKoB PyHKINN; YMETh UCIOIB30BaTh rpaduku GyHKIUN TS
M3yUYEHHs MIPOLIECCOB U 3aBHCUMOCTEH MPU PEIICHUH 3aJau U3 APYrHX Y4eOHBIX MPEAMETOB U U3 pealbHOU JKU3HHU;
BbIpaXaTh (OpMYJIaMU 3aBUCUMOCTH MEXIY BEIMYMHAMHU; YMEHHE CBOOOJIHO ONEpUpPOBATh MOHATUAMHU: YETHOCTh
(GyHKINH, TEPUOTUYHOCTh (PYHKIMH, OTPAaHUMYEHHOCTb (DYHKIIUM, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (YHKIIMH,
HauOosplllee ¥ HauMEHbllee 3HA4eHUs (YHKLIMU HAa TPOMEXYTKE; yMETh HPOBOIUTH HCCIEA0BaHHE (YHKIIMU;
YMETh UCIIOJIb30BaTh CBOMCTBA U IpaduKu GYyHKIMN AJIS PELIeHNs] YpaBHEHH, HEpaBEHCTB U 3ajau ¢ MapamMeTpaMu;
yMETh U300paxkaTh Ha KOOPJMHATHON TNIOCKOCTH MHOKECTBA PELICHUI ypaBHEHU, HEPABEHCTB M UX CHUCTEM.
YMeTh MOZIENMPOBATh PEATBLHBIE CUTYAllMH HA SI3bIKE MAaTEMATHUKH; COCTABJIATh BBIPAXKECHMSI, YPABHEHMSI, HEPABEHCT-
Ba M UX CHUCTEMBI IO YCJIOBHUIO 337a4yM, UCCIENI0BaTh MOCTPOSHHBIE MOJICNIM C UCIOJIB30BAHUEM alllapaTa ainreopsl,
MHTEPIPETUPOBATH [TOJIyUYEHHBII pe3yabTaT; CTPOUTh MAaTEMaTHUECKUE MOJAEIH C IIOMOUIbIO T€OMETPUUYECKUX MOH -
TUH W BEJIMYUH, peIIaTh CBS3aHHbIE C HUMM NPAKTHUUYECKUE 3aJlaul; COCTaBJIATh BEPOSTHOCTHYIO MOJENIb U MHTEp-
[IPETUPOBATh MOJYYECHHBIM Pe3ysbTaT; pelaTh MPUKIIAJHbIC 3aa4l CPEJACTBAMH MaTEMaTHUECKOro aHajlu3a, B TOM
qHCIIe COLMATbHO-3KOHOMUYECKOT0 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, YMETh [IPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUNCKOW U MUPOBOM MaTEMaTUYECKOM HAYKH.
Pasnen 4 | YMmers caMoCTOATENBHO (POPMYIHPOBATh U aKTyaJIHM3HUPOBATh MIPOOIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE. OpOoHTAIBHBIN
MP 01, YMeTh ycTaHaBIMBaTh CYILIECTBEHHBIN MPU3HAK WM OCHOBAHMS ISl CPaBHEHUS, KiIacCU(PUKAMU U 00001LEHUS. OIIpoc;
MP 02, YMeTh BBIABIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYMS B PACCMaTPUBAEMBIX SIBJICHUSAX. peleHue 3aaad;
ﬁ? 8;_1’ YMeTh BHOCUTH KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJSIM, OLICHUBATh PUCKH I10- | KOHTPOJIb BbI-
MP 07: CIIEJCTBUH €ATEIBHOCTH. IIOJIHEHUS
MP 09, OanazieHre HaBbIKaMU Y4eOHO-UCCIIe10BATEIbCKON U MPOEKTHON AEATEIbHOCTH, HABBIKAMH pa3pelleHus npodiaeM. | 3aJaHuil Ha
MP 12, OBnazneHue BUJaMH I€ATEIbHOCTH 10 MOJIYyYEHHIO HOBOI'O 3HaHMSI, €r0 UHTEPIpPETaIH, IpeoOpa30BaHUIO U IPUMeE- | IPAKTUYECKUX
MP 13, HEHUIO B Pa3IMYHBIX YYEOHBIX CUTYalLlUSAX, B TOM YHCJE MIPU CO3/IaHUU YUEOHBIX U COLIUATIBHBIX MPOEKTOB. 3aHATUSAX;
MP 21, YMeTh BBIABIATH NPUYUHHO-CIIEACTBEHHBIE CBS3U M aKTyaJU3MpPOBATh 33Jady, BBIIBUIATH TMIIOTE3y €€ PEIIEHUs, | KOHTPOJIbHAS
MP 23, HaxOJUTh ApIYMEHTBHI JJI 10Ka3aTeJIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh IapAMETPbI U KPUTEPHUH PELICHUS. pabora.
ﬁ? gg: YMeTb aHanu3MpOBaTh IOJYYCHHBIE B XOJ€ PELICHUs 3aJayd pe3yabTaTbl, KPUTUYECKH OLEHUBATH UX JOCTOBEp-
MP 42, HOCTb, IIPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSAX.
MP 45, OBnazieHne HaBBIKAMU IMOJTY4EHUS MH(OpMAIMM W3 HCTOYHMKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYILIECTBIIAThH
MP 46, MIOUCK, aHAJIN3, CUCTEMATU3AIMI0 U MHTEPIPETalHi0 HHPOPMALIUU Pa3IMYHBIX BUJIOB U ()OPM Ipe/ICTaBICHHUS.
1Py 06, YMeTh OlLIeHHMBaTh JOCTOBEPHOCTb, JETUTUMHOCTh HH(OpMALUM, €€ COOTBETCTBHE IPABOBBIM M MOPAIbHO-
[Py 07, TUYECKUM HOPMAaM.
ITPy 08

YMeTh pa3BepHYTO U JIOTHYHO U3J1araTh CBOK TOUKY 3PEHHUSI C HCIIOIb30BAHUEM SI3bIKOBBIX CPEICTB.

YMeTh caMOCTOSITENIbHO COCTABIIATH IJIaH PELIEHUS! MPOOJIEMBI C YUETOM HUMEIOLINXCS PECYpCOB, COOCTBEHHBIX BO3-
MOXHOCTEW U MPEAIOYTEHNHN.

VYMeTb fenaTh 0OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTD 3a PEILICHHUE.

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

OBnazeTb HaBBIKAMH MMO3HABATEIBHON peQIIEeKCHN KaK OCO3HAHHS COBEPIIAEMBIX ACUCTBUI M MBICIUTEIbHBIX 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, PABHOCUJILHOCTb YPaBHEHMI, HEPABEHCTB M CHCTEM, PALlMOHAJIbHBIE, 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 pealbHOM KHU3HH.

YMeTh cBOOOHO OMEepupoBaTh NOHATUAMU: Tpaduk QyHKIUU, oOpaTHas QyHKIMS, KOMIO3ULMS (DYHKIUHN, TUHEH-
Hasi (pyHKUMA, KBaApaTU4HAs (QYHKIMS, CTETIEHHas (YHKIMS C LENbIM MOKa3aTeleM, TPUTOHOMETPUYECKHE PYyHK-
11U, oOpaTHbBIE TPUTOHOMETpUUYECKHEe (DYHKIIMHM, MOKa3aTeiabHas W jorapudmuueckas (QyHKIUH; YMETb CTPOUTH
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 IpaduKku GyHKIUN AJIS PELIeHNs] YpaBHEHH, HEpaBEHCTB U 3ajau ¢ MapamMeTpaMu;
yMETh U300pakaTh Ha KOOPAUHATHOM MJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUH, HEPABEHCTB U UX CHCTEM.

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

YMeTh caMoCTOATENbHO (POPMYITHPOBATh U aKTYaIM3UPOBAThH MPOOIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE.

YMeTh ycTaHaBIMBaTh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMS JUIsl CpaBHEHUS, KiIacCU(PUKAIIMU U 000011IEHUSI.
YMeTb BBIBIISATh 3aKOHOMEPHOCTH U IPOTUBOPEUYUS B PACCMATPUBAEMBIX SBJICHUIX.

YMeTb BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB LIEJISAM, OLICHUBATh PUCKHU I10-
CJIEICTBUH IEATEIBHOCTH.

OgnazieHre HaBBIKAMHU Y4eOHO-UCCIIEI0BATEIbCKON U MPOSKTHON AESITEIbHOCTH, HABBIKAMH pa3pelieHus mpoodieMm.
OgnazeHre BUAAMU ACATEIBHOCTH I10 IMOJYYECHHIO HOBOTO 3HAHMUS, €r0 MHTEPIIPETAIIH, TPEOOPa30BaHUIO U TIPUMeE-
HEHMIO B Pa3JINYHbIX YYEOHBIX CUTYalLUsAX, B TOM YUCIIE IIPU CO3JaHUU YYEOHBIX M COLIUAIBHBIX IPOEKTOB.

@pOoHTANBHBIN
OIpoC;
peuieHue 3a1ay;
KOHTPOJIb BbI-
IIOJIHCHUS
3aJaHuN Ha
[IPAKTUYECKUX
3aHATHSAX;
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MP 21, VMeTh BBISIBIATH NPHYMHHO-CIIEACTBEHHBIE CBA3M U aKTyaJM3WpOBaTh 3a1ady, BBIIBUTaTh IMIIOTE3Y €€ PELICHHs, | KOHTPOJIbHAS
MP 23, HAXOJMTh apr'yMEHTHI JUIs JI0OKA3aTeIbCTBA CBOUX YTBEPKICHHH, 3a1aBaTh MapaMeTPhl K KPUTECPUH PEIIEHUS. pabora.
MP 30, VYMeTh aHaIM3MPOBATh IMOJIYYEHHBIE B XOJ€ PEUICHUS 3a1aud Pe3yJbTaThl, KPUTHYECKH OLIEHMBATH X JOCTOBEP-
ﬁg Zg’ HOCTb, IIPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSX.
MP 45: OslajicHrie HaBBIKAMU TIOJIYYCHHs MH()OpMAIMU M3 MCTOYHMKOB PA3HBIX THIIOB, CAMOCTOSITEILHO OCYIIECTBIIATH
MP 46, MIOWCK, aHAJIM3, CACTEMATH3AIMI0 U HHTEPIIPETAINIO HH()OPMAIIUU Pa3IMYHBIX BUIOB M (DOPM IPEICTABICHUS.
1Py 07, VYMeTh OIIEHUBATh JIOCTOBEPHOCTh, JIETHTUMHOCTh HH(POPMAIMH, €€ COOTBETCTBHE IPABOBBIM H MOpPAJIbHO-
ITPy 08 THYECKHUM HOPMaM.

YMeTh pa3BepHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHsI C UCIIOJIb30BAaHUEM SI3bIKOBBIX CPEJCTB.

YMeTb caMOCTOSITENbHO COCTABIIATH IUIAH pelIeHHs Po0IeMbl C Y4ETOM MMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3-
MO>KHOCTEH U MPEATIOYTEHUI

YMeTb fenaTh 0CO3HaHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTh 32 PEIICHHE

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

OBnazieTh HaBBIKAMH MMO3HABATEIbHON pe(IIeKCUN KaK OCO3HAHMs COBEPILAEMBIX AEHCTBUN M MBICIUTENBHBIX MPO-
LIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM.

YMeTh onepupoBaTh NOHATHSAMU: TOXKIECTBO, TOXKAESCTBEHHOE peoOpa3oBaHue, ypaBHEHUE, HEPAaBEHCTBO, CUCTEMa
ypaBHEHUI U HEPaBEHCTB, PABHOCUJILHOCTh YPaBHEHUI, HEPABEHCTB M CUCTEM, PallMOHAIbHbIE, UPpPAIlMOHAIbHEIE,
MoKa3aTebHbIe, CTETICHHBIC, JIOTapu(pMUIECKHe, TPUTOHOMETPUIECKHE ypaBHEHHS, HEPABEHCTBA U CHCTEMBI; yMe-
HUE pemarh ypaBHEHHUs, HEPABEHCTBA U CHCTEMBI C TIOMOIIBIO Pa3IMYHBIX TPUEMOB; PEIaTh YPaBHEHUs, HEPABCH-
CTBa ¥ CUCTEMHI C IMapaMeTpoOM; MPUMEHSTh YpaBHEHUsI, HEPABEHCTBA, MX CUCTEMBI JUIs PEIICHUS] MaTEeMaTHIECKIX
3a/1a4 U 3a]1a4 U3 pazIMYHbIX 00J1acTell HayKu U pealbHOMN )KU3HH.

YMeTb CBOOOJHO ONepupoBaTh MOHATUAMU: rpaduk GyHKINHU, oOpaTHaAs (QYHKIUSA, KOMIO3UIUSA (DYHKIMMA, TUHEH-
Hast (yHKUIHMSA, KBagpaTU4Has (QYHKIMs, CTENEeHHas (QYHKIUS C IeNbIM MoKa3aTeleM, TPUTOHOMETPHUECKUE (yHK-
UM, OOpaTHBIE TPUTOHOMETpPHUECKHE (YHKIMHU, NOKa3aTeibHas U Jorapupmuyueckass (QyHKIHH; YMETh CTPOUTH
rpaduku QyHKIHHA, BEIIOIHATH NpeoOpazoBaHus rpadukoB (QyHKIHMI; yMETh UCIIOIB30BaTh rpaduku GyHKIUN 1Iis
M3y4EHUs NIPOLIECCOB U 3aBUCUMOCTEH MPH PEIIEHUH 3a]1a4 U3 APYIUX Y4eOHBIX IPEIMETOB U U3 peallbHON KU3HU;
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BbIpakaTh (OpMyJaMU 3aBUCUMOCTH MEXIY BEIMYMHAMU; YMEHHE CBOOOJHO ONEpUPOBATh MOHATUAMU: YETHOCTh
(GyHKINH, TEPUOTUYHOCTh (PYHKIMH, OrPaHHYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb (DYHKIIMH, SKCTpEeMyM (YHKIIUH,
HauOospllee M HauMEHbIee 3HA4YeHUs (YHKUIMU HAa TPOMEXKYTKE; yMETh HPOBOIUTH HCCIEAOBAaHHE (YHKIINU;
YMETh UCIIOJIb30BaTh CBOMCTBA U I'paduKku GYHKUIUHN AJIs pelIeHus] ypaBHEeHUI, HEPAaBEeHCTB U 3ajiay C IMapaMeTpaMu;
yMETb U300pakaTh Ha KOOPAUHATHOM MJIOCKOCTH MHOXECTBA PEIICHUN YpaBHEHUM, HEPABEHCTB U UX CUCTEM.
Pazgen 6 | YMerh caMocTOSITENBHO (OPMYIUPOBATH U AKTYaJIU3UPOBATh IIPOOIEMY, pACCMAaTPUBAThH €€ BCECTOPOHHE. @OpoHTaNbHBIN
MP 01, VYMeTh ycTaHaBIMBATh CYLLIECTBEHHBIM IPU3HAK WM OCHOBAHMSI [l CpaBHEHUS, Kiaccuukanuu u 00001eHus. OI1poC;
MP 02, YMeTb BISIBIIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B PACCMaTPUBAEMBbIX SIBJICHUSAX. peleHue 3aaay;
ﬁi 8‘51: Ymetb BHUOCI/ITB KOPPEKTUBBI B JIEATEIILHOCTh, OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LEJISIM, OLIEHUBATh PUCKH I1O- | KOHTPOJIb BbI-
MP 07, CIIEICTBUH J1€ATEIbHOCTH. HOJTHEHUS
MP 09, OBnazeHue HaBbIKaMH Y4eOHO-MCCIIE10BAaTENbCKOW U TPOEKTHOM e TEIbHOCTH, HAaBbIKaMU pa3pelieHus npolaeM. | 3aJaHui Ha
MP 12, OBnaneHue BUJaMH J€ATEIbHOCTH 10 MOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETALlMH, IPE0OpPa30BaHUIO U MIPUME- | IPAKTUYECKUX
MP 13, HEHUIO B Pa3IMYHBIX YYEOHBIX CUTYalLIUAX, B TOM YHCJE NIPU CO3/IaHUU YUEOHBIX U COLIUATIBHBIX MPOEKTOB. 3aHATUSX.
MP 21, VYMeTh BBIABIATh NPUYMHHO-CIIEJCTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 33/ady, BBIIBUTATh TMIIOTE3y €€ pPEIICHus,
MP 23, HaXO/UTh apryMEHTHI JUIs J0Ka3aTeIbCTBA CBOMX YTBEPKACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHHUS.
mg gg: VYMeTh aHanM3UpOBaTh MOJTYYEHHBIE B XOJ€ PELICHUs 33/Ja4M Pe3yNbTaThbl, KpUTUUECKH OLIEHUBATh UX JIOCTOBEP-
MP 42, HOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHUSX.
MP 45, OmnazieHre HaBBIKAMH TIOTYYCHUS WH()OPMAIMK W3 WCTOYHHKOB PA3HBIX THIIOB, CAMOCTOSITEIHHO OCYIIECTBISTH
MP 46, MIOWCK, aHAJIN3, CHCTEMATU3AIMI0 ¥ MHTEPIPETANIO0 HHPOPMAIINU PAa3TIMYHBIX BHIOB U ()OPM IIPEIICTABICHHS .
[Py 11 VMeTh OLEHMBATh JIOCTOBEPHOCTH, JIETUTUMHOCTh HH(POPMAIMM, €€ COOTBETCTBHME IIPABOBHIM M MOPAJILHO-

ATUYECKUM HOPMaM.
YMeTh pa3BEepHYTO U JJOTUYHO U3J1araTh CBOKO TOUKY 3PEHHUS C UCIIOIb30BAaHUEM 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 OLEHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B J€ATEIIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIb-
TaTOB IIEJISIM.
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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 IPOU3BOJUThL apu(PMETHUECKHE JCHCTBUS ¢ KOMIUIEKCHBIMU YUCIAMH; IPMBOIUTE IPHMEDPHI UCIIONb-
30BaHMSA KOMIUIEKCHBIX YHCEL.
Pazgen 7 | YMeTh caMOCTOSTENBHO (HOPMYITMPOBATH M aKTYaIM3UPOBAThL POBIIEMY, 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, OLIEHUBATH COOTBETCTBHE PE3YIILTATOB LEJISAM, OLIEHUBATh PUCKH 110~ | KOHTPOJIb BbI-
MP 07: CJIE/ICTBUI IEATETEHOCTH. TIOJTHEHHUS]
MP 09, OBIajieHre HaBBIKAMH y4eOHO-HCCIIEN0BATENLCKOM M IIPOEKTHOM JEATEILHOCTH, HABBIKAMHE pa3pelleHus IpobieM. | 3a1aHuil Ha
MP 12, OBnasieHue BUJAMH JIEATETLHOCTH MO MOMYYEHHUIO HOBOTO 3HAHMS, ET0 MHTEPIPETAIUH, TPE0OPa30BaHMIO U IPHME- | 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 aKTyaJIW3MPOBATh 3a]ady, BBUIBHIATh MIIOTE3Y €€ PEIIeHHs, | KOHTPOJIbHAs
MP 23, HaXOJUTh aPI'yMEHTHI JUIS JI0KA3aTEIbCTBA CBOMX YTBEPIKIEHHHN, 331aBaTh apaMeTPhl U KPUTEPHUH PEILEHHUS . pabora.
mg gg: VMeTh aHAIU3UPOBATh TOJTYYEHHBIE B XOJ€ PELICHHUs 3aaud PEe3yJbTaThl, KPUTUYECKU OIIEHMBATh MX JOCTOBEP-
MP 42, HOCTB, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX yCIOBHSIX.
MP 45, OBnazieHre HaBBIKAMH TIOJTyYeHHs WHPOPMALMH M3 MCTOYHMKOB PA3HBIX THIIOB, CAMOCTOSTENIHHO OCYIIECTBIATH
MP 46, TIOMCK, aHAJIN3, CHCTEMATH3ALMIO U HHTEPIPETAINIO0 HH()OPMALMH Pa3InYHbIX BUIOB B (JOPM IIPEICTABICHHS.
[Py 06, | YMmeTh oOlEHMBATH JOCTOBEPHOCTH, JIETUTHMHOCTH HMH(OPMALMH, €€ COOTBETCTBUE IPABOBBIM M MOPATHHO-
[Py 07, TUYECKAM HOPMAaM.
[TPy 08

YMeTb pa3BEpHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

YMeTb caMOCTOSITENbHO COCTABIIATH IUIAH pelIeHHs MPOOIEeMbl C YI€TOM UMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX BO3-
MOXHOCTEU U NPEAIIOYTECHUN.

YMeTb fenaTh 0CO3HAHHBIN BBIOOD, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTD 3a PELICHHE.

YMeTh 1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTD, 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 panMOHAJIBLHBIM MOKAa3aTeNeM, CTEIIEHb C JACHCTBUTEIHHBIM (BEIIECTBEHHBIM) TIOKa3aTeneM, JJorapupm 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 CUCTEMHI C MMapaMeTPOM; NIPUMEHSTh YpPaBHEHHsI, HEPABEHCTBA, UX CHCTEMBI JIJISl PEIICHHS] MaTeMaTHIECKUX
3a/1a4 U 3a]1a4 U3 pa3IM4YHbIX 00J1acTeil HayKu U pealbHOMN )KU3HHU.

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 (OpMYJIaMU 3aBUCUMOCTH MEXIYy BEIMYMHAMHU; YMEHHE CBOOOJHO ONEpUpPOBATh MOHATHUAMHU: YETHOCTh
(GYHKIIUHM, TEPUOAUYHOCTh (PYHKIIMH, OTPaHUYEHHOCTh (DYHKIIMU, MOHOTOHHOCTh (DYHKIIUH, IKCTPeMyM (YHKIHUH,
HanOoIblllee M HaWMEHbIlee 3HA4YeHUs (YHKIMHA Ha MPOMEXKYTKE, YMETh NPOBOIUTH HCCIIEJAOBaHHWE ()YHKIINU;
YMETh UCTOJIh30BATh CBOWCTBA M rpaduku HYHKIMIA 1Tl pelIeHNsT YpaBHEHHH, HEPAaBEHCTB M 33/1a4 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 BBIABISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX.

YMeTb BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISAM, OLIEHUBATh PUCKHU T10-
CIEICTBUM NEATENHHOCTH.

OpOoHTAIBHBIN
OIIpoc;
peuieHue 3a1a4;
KOHTPOJIb BbI-
MIOJIHEHUS
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MP 09, OgnazieHre HaBbIKaMU Y4eOHO-UCCIIe10BATEIbCKON U IPOEKTHON AEATEIbHOCTH, HABBIKAMM 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;
ﬁg g;’ YMeTh BBIABIATH IPUYUHHO-CIICACTBEHHBIE CBA3U M aKTYaJU3MpPOBATh 3aJady, BbIIABUIATH I'MIIOTE3y €€ PELUEHUs, | KOHTPOJIbHA
MP 30: HaxOJUTh APIYMEHTHI JJIs 0Ka3aTeJIbCTBA CBOMX YTBEPKICHMM, 3a4aBaTh IapaMETPbl U KPUTEPUU PELICHUS. 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-
mi 32: TUYECKUM HOpMaM.
TPy 09, YMeTh pa3BepHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUS C HCIIOIb30BAHUEM 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! MPOOJIEMBI C YUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3-
MOXHOCTEW U MPEAIOYTEHNN.

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 OCHOBAHUMU.

YMeTb cBOOOIHO ONEpUpOBaTh MOHATHIMMU: MOCIEI0BATEIBLHOCTD, apu(pMeTHIECKasi MPOrpeccus, TeOMEeTpHUIECKas
nporpeccus, 0eCKOHEYHO YOBbIBAIOIIAs FEOMETPUUECKas IPOrPECCHsl; YMETh 3a/1aBaTh M10CIEA0BATEIbHOCTH, B TOM
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YHCIIE C IOMOIIBIO PEKYPPEHTHBIX (POPMYIT.
YMeTh onepupoBaTh MOHATUSMU: HEMPEPHIBHOCTh (DYHKIIUU, ACUMIOTOTHI Tpaduka GyHKIMH, TIepBas U BTOpas Mpo-
n3BOJHAS (PYHKIUU, TEOMETPUUECKUIN U (PU3NYECKUI CMBICI MPOU3BOAHOM, epBOOOpa3Has, ONpeieIeHHbIH HHTe-
rpaji; yMeTh HaAXOJUTh aCUMNTOTHI Irpaduka QYHKIMH; YMETh BBIYUCIISATH POU3BOAHBIE CYMMBI, IPOU3BEACHUS, Ya-
CTHOTO W KOMITO3UIIMH (PYHKIWH, HAXOAUTh YpaBHEHHE KacaTeNbHOW K rpaduky (QyHKIUH; YMETh HCIIOJIE30BATh
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
muddepeHIranbHbIX YpaBHEHUH.
YMeTh MOJIeNMpPOBaTh PEAJIbHBIE CUTYALMH HA SI3bIKE MAaTEMATUKH; COCTABJISATh BbIPAXKEHUsI, YPDABHEHMSI, HEPABEHCT-
Ba M UX CHUCTEMBI IO YCJIOBHUIO 33Ja4M, UCCIIEI0BATh MOCTPOSHHBIE MOJICNIN C MCIOJIB30BAHMEM alllapaTa ainreopsl,
MHTEPIPETUPOBATH NOJYUYEHHBIA PE3YJIBTAT; CTPOUTH MATEMAaTHUYECKHE MOJENIHN C IIOMOIIBIO T€OMETPUYECKUX TTOHS-
TUA U BEJIMYMH, pellaTh CBA3aHHBIE C HUMHU MPAKTUYECKHUE 3aJa4M; COCTABIISTh BEPOSITHOCTHYIO MOJIEIb U UHTEP-
MIPETUPOBATh MOJTYYEHHBIN pe3ysbTaT; pellaTh MPUKIAIHbIE 3a/1a4d CPEICTBAMH MATEMAaTHYECKOr0 aHallu3a, 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. OT1poc;
MP 02, YMeTh BBISBIATH 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B paCCMaTPUBAEMBIX SBJICHUSX. pelieHre 3a1ay;
ﬁi 8451’ YMeTh BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTh, OLIECHUBATh COOTBETCTBUE PE3YJILTATOB LIESIM, OLIEHUBATh PUCKU TO- | KOHTPOJIb BhI-
MP 07: CIIEICTBUH 1€ATEIBHOCTH. MOJIHEHUS
MP 09, OgnajzieHre HaBBIKAMU Y4eOHO-UCCIIeI0BATEIbCKON U MPOEKTHON AEATEIbHOCTH, HABBIKAMH pa3pelleHus npolieM. | 3aJaHuil Ha
MP 12, OgnazieHre BUAAMU JEATEIbHOCTH I10 MOJTYYE€HHIO HOBOTO 3HAHMS, €r0 HHTEPIIPETAluH, IPEOOPA30BAHUIO U TPUMeE- | TPAKTUYECKUX
MP 13, HEHUIO B PA3IMYHBIX YYEOHBIX CUTYAIIUSX, B TOM YHCJIE MPU CO3/IaHUU YYEOHBIX U COIIMATBHBIX MPOCKTOB. 3aHATHUSAX;
MP 21, YMeTh BBISBIATh NPUYUHHO-CIIEACTBEHHBIE CBA3M U aKTyalM3UWpPOBATh 33/7auy, BBIIBUraTh TMIIOTE3Y €€ pPEeIIeHUs, | KOHTPOJIbHAs
MP 23, HaxOJIUTh ApIYMEHTHI JJI JOKa3aTeIbCTBA CBOMX YTBEPKICHHI, 3a1aBaTh NapAMETPbl U KPUTEPUU PELLICHHUS. pabora.
ﬁg g(l): YMeTh aHaIu3UpOBaTh MOJYYEHHBIE B XOJE€ PELICHUS 3a/layd pe3yJbTaThl, KPUTUYECKH OLEHUBATH UX JIOCTOBEP-
MP 33, HOCTb, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSX.

MP 34,

OBJIaI[eHI/IC HaBbIKaMU IMOJTY4YCHHA I/IH(I)OpMaL[I/II/I N3 UCTOYHHKOB pPa3HbIX TUIIOB, CAMOCTOATCIIbHO OCYIICCTBJIATH
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MP 39, MIOUCK, aHAJIN3, CUCTEMATU3aLMI0 U MHTEPIPETALMI0 HHPOPMALIUU PAa3IMUHBIX BUJIOB U ()OPM MIPEICTABICHHUS.
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 CPE/CTB.
Y [ToHATH M MCTIOTB30BATH IPEUMYIIECTBA KOMAaHAHON U MHANBUAYAIBHOMN pabOTHI.
YMeTh NpUHUMATh LEIH COBMECTHOM JIE€ATENbHOCTH, OPTaHU30BbIBaTh U KOOPAMHUPOBATH JEUCTBUA 10 €€ JIOCTHU-
KEHUIO: COCTABIIATH IUIAH JIEHCTBUM, paclpeleniaTh pojd ¢ yYeTOM MHEHHUI y4aCTHHUKOB OOCYKIaThb pe3yJbTaTbl
COBMECTHOH paboTBhI.
VYMeTh OlleHUBaTh KaueCTBO CBOETO BKJIA/Ia M KaXKJOr0 y4aCTHUKA KOMAH/Ibl B OOILUI pe3yabTat Mo pa3padoTaHHbIM
KPUTEPUSM.
YMeTh caMOCTOSITENIBHO COCTABIIATH IJIaH PELIEHUS TPOOJIEMBI C YUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3-
MOXHOCTEW U NMPEAIIOYTEHNHN.
YMmeTh 1enath 0CO3HaHHBIN BBIOOp, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIlICHUE.
YMeTh JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTh, OLIECHUBATh COOTBETCTBUE PE3YIIb-
TaTOB LIEJISM.
OBnazieTh HaBBIKAMH MMO3HABATEIbHON pe(IIeKCUN KaK OCO3HAHMs COBEPILAEMbIX AEUCTBUI U MBICIUTENbHBIX MPO-
LIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM.
[IPy 01 VYwmerh onepupoBaTh NOHATUSAMU: ONPEIEIICHNE, aKCUOMA, TEOPEMA, CIEICTBUE, CBOMCTBO, IPU3HAK, JOKa-
3aTeJIbCTBO, PABHOCUIIbHBIE (POPMYIHPOBKU; YMETh (POPMYIHPOBATH OOpAaTHOE U MPOTUBOIIOIOKHOE YTBEPKICHHE,
MIPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, UCII0JIb30BATh METO/I MAaTEMAaTUYECKON HHAYKIIMU; YMETh IPOBOAUTD JI0Ka-
3aTebHbIE PACCYKJIEHUS IIPU PEIIEHUH 3a]a4, OLEHUBATh JIOTHYECKYIO MPaBUILHOCTD PacCyKICHUH.
Pa3nen 10 | YMeTb caMoCTOSTENIEHO (GOPMYIUPOBATH U aKTyalIM3UpOBaTh MPOOJIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE. @pOoHTANBHBIN
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 IEATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISAM, OLIECHUBATh PUCKU I1O- | KOHTPOJIb BbI-
MP 07: CIIEICTBUH 1€ATEIBHOCTH. MOJIHEHUS
MP 09, OsnazeHne HaBbIKaMU y4eOHO-UCCIIE10BATEIbCKON U MPOEKTHON AEATEIbHOCTH, HABBIKAMM pa3pelleHus npolieM. | 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 CHUTYallUsAX, B TOM YMCIIE TIPU CO3JaHUH YYEOHBIX M COLMATbHBIX MPOEKTOB. 3aHATUSAX;
MP 21, YMeTh BBIABIATH IPUYMHHO-CIICACTBEHHBIE CBA3U M aKTYaJU3UpPOBATh 3aJady, BbIIABUIATH I'MIIOTE3y €€ PELIEHUs, | KOHTPOJIbHAS
ﬁg gg: HaxOJUTb ApPIrYMEHTHI JJI I0Ka3aTeJIbCTBA CBOMX YTBEPKICHUM, 3a1aBaTh IIapAMETPbI U KPUTEPUU PELLICHHUS. pabora.
MP 31, YMeTh aHaIUM3MpOBATh IOJYYEHHBIE B XOJ€ PELICHUs 3aJa4d pe3yJIbTaTbl, KPUTUYECKH OLEHUBATH UX JIOCTOBEP-
MP 33, HOCTb, IIPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSX.
MP 34, OBnazieHne HaBbIKAMH IOJIy4eHUs MH(OpMAIMM W3 MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSITEIBHO OCYLIECTBIATH
MP 39, MIOUCK, aHAJIN3, CUCTEMATU3aLMI0 U HHTEPIpEeTallio HHPOPMALUU PAa3IMUHbIX BUJIOB U ()OPM IMPEJICTABICHHUS.
MP 42, VYMeTh OLleHUBaTh JOCTOBEPHOCTb, JIETUTHUMHOCTh HH(OpManuu, €€ COOTBETCTBUE IPABOBBIM U MOpPaJbHO-
MP 45, TUYECKUM HOPMaM.
%4;);‘06 1” YMeTh pa3BepHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHMS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEICTB.
TPy 14, [ToHATH U MCIIOJIB30BATh IPEUMYILIECTBA KOMaHAHON ¥ MHIMBUyaIbHOU PaOOTHI.
Py 15, YMeTh NpUHUMATh LENN COBMECTHOM AEATENBHOCTH, OPraHU30BbIBaTh U KOOPJAMHHUPOBATH JIEUCTBUS IO €€ JOCTH-
[Py 16 KEHHUIO: COCTABJISATh IUIAH JAEWCTBUN, pacHpelessaTh POJIM ¢ YUYETOM MHEHHH YYaCTHMKOB OOCYXJAaTh Pe3yJIbTaThl

COBMECTHOH paboTBhI.

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

YMeTb caMOCTOSITENbHO COCTABIIATH IUIAH pelIeHHs MPoOIeMbl C YIeTOM HMMEIOLIUXCS PECYpCOB, COOCTBEHHBIX BO3-
MOXHOCTEW U MPEAIOYTEHNHN.

YMmeTh nenath 0CO3HaHHBIN BBIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32 PEILLIEHUE.

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

OBnazieTb HaBBIKAMH MMO3HABATEIbHON peQIeKCUN KaK OCO3HAHMS COBEPILAEMBIX ACUCTBUI M MBICIUTEIbHBIX MPO-
LIECCOB, UX PE3YJIbTaTOB U OCHOBAHMM.

YMeTh onepupoBaTh MOHATHAMU: OIPENEICHHUE, aKCMOMa, TEOPEMA, CIIEICTBUE, CBOMCTBO, IPU3HAK, J10KA3aTEIbCT-
BO, PaBHOCHJIbHBIE (DOPMYITHUPOBKHU; YMETh (OPMYIHPOBATh 0OpPaTHOE U MPOTHBOIIOIOKHOE YTBEPXKIACHUE, IPUBO-
IUTH IPUMEPBI U KOHTPIIPUMEPBI, HCIIONI30BaTh METOL MAaTEMaTUYECKON MHAYKIIUU; YMETh IIPOBOIUTH
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JI0Ka3aTeNlbHbIE PACCYKICHUS IPU PELICHUH 3a/1a4, OLICHUBATh JIOTHYECKYIO IPaBHIIBHOCTh PACCYKICHHUM.

YMeTb CBOOOJTHO ONEPUPOBATH MOHATUSMU: TOUKA, MpsiMasi, IIOCKOCTh, MPOCTPAHCTBO, OTPE3OK, JIYY, IJIOCKUU
yIOJl, IBYTPaHHBIMA YIoJI, TPEXIPaHHBIM YIOJI, MEPECEKAIOIINECS, NapaJUICIbHbIE U CKPEIIMBAIOIIUECS MPSIMBIE, Ta-
PaJUIEIBHOCTD U NEPIECHAUKYISAPHOCTh MPSAMBIX U INIOCKOCTEH, YroJI MEXAY NPSAMBIMH, YroJl MEXAY HpsSMOH H
IIOCKOCTBIO, YI'OJI MCKAY INIOCKOCTAMH,; YMCTb HCIIOJIL30BATh IMPU PCHICHUHN 3a/la4 U3YUCHHBIC Ct)aKTLI H TCOPCMBI
IUIAaHUMETPUHN,; YMCTb OLICHUBATH Pa3sMCpPhbI O00OBEKTOB B OKpYyXaromeM MUPE; YMCTh OIICPUPOBATH MMOHATUAMU: MHO-
TOrpaHHMK, CEYEHHE MHOIOI'pDAaHHMKA, NMPaBWIbHBIH MHOIOIpAaHHHK, MpU3Ma, NMUpamMuja, (urypa u MOBEpXHOCTb
BpallleHHs, LUIMHIP, KOHYC, ap, cdepa, pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHYCa M IWIMHApPA, MapajuleibHbIe
OCH MJIM OCHOBaHMIO, CEYEHME I11apa, MIIOCKOCTb, Kacaromasics chepbl, UINHAPA, KOHYCa; YMETh CTPOUTh CEUECHUE
MHOTI'OI'paHHHKA, U300paxkaTb MHOTOTPAHHUKH, (PUTYpbl M IOBEPXHOCTHU BpAIllEHHs], UX CEYEHUs, B TOM YUCIIE C 110-
MOIIBIO JIEKTPOHHBIX CPEACTB; YMETh MPUMEHSTH CBOMCTBA FT€OMETPUUECKUX (PUTYP, CAMOCTOATEIHLHO (POPMYIIUPO-
BaTh OMNpEAENCHUS M3y4yaeMbIX (UIyp, BBIJIBUraTh TMIOTE3bl O CBOMCTBAX M MPHU3HAKAX N€OMETPUUECKHUX (QUTYD,
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 (GUTYpPBI, 00beM (UTYpBI, BETUUHHA YIJIa, PACCTOSHUE OT TOY-
KU J10 TUIOCKOCTH, PACCTOSIHUE MEXy MPSAMBIMHU, PACCTOSHUE MEXKY MIOCKOCTAMH, IUIOIAAb Cepsl, IUIO0MaIb H0-
BEPXHOCTH MUPAMUbI, IPU3MBI, KOHYCA, LIWIMH/PA, 00beM KyOa, IpSMOYroJbHOIO Mapajulesenuneaa, TMpaMuIbl,
MPU3MBI, HWIMHAPA, KOHYCa, [I1apa; YMEHHE HaXOIUTh OTHOIIEHHE 00beMOB MOJOOHBIX (UTyp.

YMeTs CBO60}1HO ONCprUpoOBaAThH MOHATUAMU: ABHUKCHUC, HapaHHeHBHBIfI MNEpEeHOC, CUMMETpHUA Ha IINIOCKOCTH U B
MIPOCTPAHCTBE, MIOBOPOT, IPeoOpa3oBaHue MoJ00us, MoJ00HbIE PUTYpBI; YMETh PaclO3HaBaTh paBHbIE U MOI0OHbBIE
¢burypsl, B TOM 4UCII€ B IPUPOJE, UCKYCCTBE, APXUTEKTYpPE; YMETh HCIOIb30BaTh F€OMETPUUECKHE OTHOILLIEHHS, Ha-
XOJUTh T€OMETPUYECKHE BEIUYMHBI (IJIMHA, YroJl, IJIOLa]b, 00bEeM) MPH PElIeHUH 3a1ad U3 JIPYruX Yy4eOHBIX
MIPEIMETOB U U3 pEaIbHOM KU3HHU.

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

YMeTb caMOCTOATENBHO (POPMYITHUPOBATh U aKTYaIM3UpPOBATh Mpo0IeMy, pacCMaTpUBaTh €€ BCECTOPOHHE.
YMeTh ycTaHaBIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHMS JUIsl CpaBHEHUS, Kiaccuukanuu u 00001eHusl.
YMeTb BBIABIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUYUS B PACCMATPUBAEMBIX SBJICHUAX.

YMeTh BHOCUTB KOPPEKTUBBI B IEATEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISAM, OLIEHUBATH PUCKU

OpOoHTANBHBIN
OIIpoC;
peuieHue 3a1a4;
KOHTPOJIb
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MP 07, HOCJIENCTBUMN NEITEIHLHOCTH. BBINIOJIHEHHS
MP 09, OgraneHne HaBBIKAMH Y4eOHO-HCCIICIOBATENBCKONM U IPOSKTHOM JIEATEIIEHOCTH, HABBIKAMU pa3pelicHusl Mpo0aeM. | 3aJaHuil Ha
MP 12, OBrnanenue BUIAMH JICATEILHOCTH 0 TIOTYYCHHIO HOBOT'O 3HAHMSI, €T0 HHTEPIPETAINH, PEOOPA30BAHKIO U IPUME- | MPAKTUICCKUX
ﬁg g: HEHUIO B PA3IMYHBIX YYCOHBIX CUTYalUSIX, B TOM YHCJIE IPU CO3/IaHUN YUEOHBIX U COIMATBHBIX TPOCKTOB. 3aHATHAX;
MP 23, YMeTh BBISIBIIATH MPUYMHHO-CIICJACTBEHHBIC CBS3M M aKTyaJU3MPOBATh 33]a4y, BBIIBUTATh THIIOTE3y €€ PELIeHUs, | 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, aHAJIN3, CHCTEMAaTHU3aIMI0 U HHTEPIPETAINIO HH(DOPMAIIUU PA3IMYHBIX BUIOB M OPM IIPEACTABICHHS.
mg ?é: YMeThb OlLIeHUBaTh JAOCTOBEPHOCTh, JIETUTUMHOCTh HWH(OPMAIIUH, €€ COOTBETCTBHE IPABOBHIM M MOpPAIHHO-
MP 46, ATUYECKUM HOPMaM.
1Py 17 YMeTh pa3BepHYTO M JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB.

[ToHATH ¥ MCIIOJIB30BATh IPEUMYILIECTBA KOMaHAHON ¥ UHIUBUyalbHOU PaOOTHI.

YMeTb NpUHUMATh LENU COBMECTHOW AEATEIBHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH IEUCTBUS IO €€ JNOCTH-
KEHUIO: COCTABIIATH IUIaH JIEHCTBUH, paclpenensTh pojd ¢ yUeTOM MHEHHUIH y4aCTHHKOB OOCYKIAaThb pe3yJbTaThbl
COBMECTHOH paboTBhI.

VYMeThb OlIeHHBaTh KaueCTBO CBOETO BKJIA/Ia M Ka)KJOr0 yJYaCTHHKA KOMaH/Ibl B OOIIMI pe3yNbTaT 1o pa3padoTaHHBIM
KPUTEPUSIM.

YMeTh caMOCTOSITENIbHO COCTABIIATH IJIaH PELIEHUS MPOOJIEMBI C YUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3-
MOXHOCTEW U MPEAIOYTEHNHN.

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

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

OBnazeTh HaBBIKAMH MMO3HABATEIBHON peQIIeKCUN KaK OCO3HAHMS COBEPIIAEMBIX ACUCTBUI M MBICTUTEIbHBIX MPO-
LIECCOB, UX PE3YJIbTATOB U OCHOBAHUI.

VYMeTh cBOOOIHO ONEPUPOBATH MOHATHAMMU: IPSIMOYTOJIbHAs CCTeMa KOOPAMHAT, BEKTOP, KOOPIUHATHI TOUKH,
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KOOp/IMHATBl BEKTOpA, CyMMa BEKTOPOB, IIPOU3BEJEHUE BEKTOpa Ha YKCIIO, Pa3jIoKEHUE BEKTopa Mo 0a3ucy, cka-
JIIPHOE NIPOU3BEJICHHUE, BEKTOPHOE NIPOU3BEICHUE, YIOJI MEXAY BEKTOPAMHU; YMETH UCIIOJIb30BAaTh BEKTOPHBIM U KO-
OpAMHATHBIN METOJ JUIsl PEIICHUS T€OMETPHUECKUX 3a7ad M 3a/1a4 APYruX y4eOHBIX MPEIMETOB; ONEPUPOBATH T10-
HATUSAMU: MaTpua 2x2 u 3x3, onpelenuTeab MaTpULbl, TEOMETPUYECKUI CMBICI OIPEAESIIUTENS.
Pa3nen 12 | YMers caMocTOATENFHO (OPMYIHPOBATh U aKTyaJIHM3UPOBATh IPOOIEMY, pacCCMaTPUBATh €€ BCECTOPOHHE. @pOHTAIBHBIN
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? 8;_1’ YMeTh BHOCUTH KOPPEKTHUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEJSIM, OLEHUBATh PUCKHU I10- | KOHTPOJIb BbI-
MP 07: CIIEJCTBUH €ATEIBHOCTH. IIOJIHEHUS
MP 09, OgnazieHre HaBBIKAMU Y4€OHO-MCCIIEIOBATEIBCKON M MMPOCKTHOW JAEATEIbHOCTH, HABBIKAMH Pa3pelIeHus Mpo0iaeM. | 3aJaHuil Ha
MP 12, OBnaneHue BUJaMH €ATEIbHOCTH 0 MOJYYEHHIO HOBOI'O 3HAHMSI, €r0 UHTEPIpPETaIH, TpeoOpa30BaHUIO U IPUMeE- | MPAKTUYECKUX
MP 13, HEHUIO B Pa3IMYHBIX YYEOHBIX CUTYalLIUAX, B TOM YKCJIE NPU CO3/1aHUU YYEOHBIX U COLIMATIBHBIX MPOEKTOB. 3aHSTHSIX;
MP 21, YMeTh BBIABIATH NPUYMHHO-CIIEACTBEHHBIE CBSA3U M aKTyaJU3MpOBATh 33Jady, BBIIBUIATH TMIIOTE3y €€ PEIIEHUs, | KOHTPOJIbHAsS
MP 23, HaXOJUTh ApIyMEHTHI AJIs JOKA3aTEIbCTBA CBOMX YTBEP KICHUH, 3a71aBaTh 1apaMeTPhl U KPUTEPUH PELLICHUS. 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, CUCTEMAaTU3alIMIO0 U UHTEPIIPETALNIO HH(POPMAIUK Pa3IMYHBIX BUAOB U (POPM MPE/ICTABICHHUS .
MP 42, YMeTh OlLIeHHMBaTh JOCTOBEPHOCTb, JETUTUMHOCTh HH(OpMAllUM, €€ COOTBETCTBHE MPaBOBBIM U MOPAIbHO-
MP 45, ATUYECKUM HOPMaM.
%/IIE) 4641 YMeTh pa3BepHYTO U JIOTHYHO U3J1araTh CBOK TOUKY 3PEHHUS C HCIIOIb30BAHUEM SI3bIKOBBIX CPEICTB.
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
ITPy 19 COBMECTHOH paboTHI.

VYMeThb OlIeHHBATh KaueCTBO CBOETO BKJIA/a M KaXKJOT0 yJYaCTHHKA KOMaH/Ibl B OOIIMI pe3yNbTaT 1o pa3padoTaHHBIM
KPUTEPUSM.
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VYMeTb caMOCTOSITENbHO COCTABIIATH IUIAH peIeHHs IPOOIEeMbl C Y4ETOM MMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3-
MO>HOCTEU 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 LIEJISIM.

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

YMmeTb cBOOOJHO ONEpUPOBATh MOHATUSAMH: COYETaHME, MEPECTaHOBKA, YMCIO COYETAHUH, YUCIO MEPECTaHOBOK;
6uHoMm HploTOHA; yMeTh IPUMEHATh KOMOMHATOPHBIE (haKThl M pacCyKICHUs I PELIeHus 3a1au.

VYMeTb cBOOOJHO ONepUpoBaTh MOHATHIAMU: CpeiHee apudMeTHuecKoe, MeraHa, Haubosiplee 1 HauMeHbllee 3Ha-
YEeHMs, pa3Max, TUCIepCHs, CTaHIapTHOE OTKJIOHEHHE ISl ONMCAHUS YHCIIOBBIX JIAaHHBIX; YMETh HUCCIIEJIOBATh CTAaTH-
CTHUYECKHE JIaHHBIE, B TOM YHUCJI€ C IPUMEHEHUEM IrpapUuecKUX METO/IOB U 3JIEKTPOHHBIX CPENICTB; rpapMuecKu Hc-
CJIeI0BaTh COBMECTHBIE HAOJIO/IEHUS C IOMOILBIO JUAarpaMM pacCeMBaHUs U JIMHEHHOW 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 paclpeaeseHuil; yMeTh HCIOIb30BaTh CBOMCTBA U3yUYEHHBIX paclpeaeNeHuil Ui pelieHus 3a1a4; 3HaKOMCTBO
C MOHATHUSAMU: 3aKOH OOJIBIINX YKCEN, METOJIbI BHIOOPOYHBIX MCCIEIOBAaHUMN; YMETh MPUBOAUTH IPUMEPHI IPOsBIIE-
HUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U OOIIECTBEHHBIX SBIECHUSIX

YMeTh MOZIENMPOBATh PEATBLHBIE CUTYAllMH HA SI3bIKE MAaTEMATHUKH; COCTABJIATh BBIPAXKECHMSI, YPABHEHMSI, HEPABEHCT-
Ba M UX CHUCTEMBI IO YCJIOBHUIO 33/a4M, UCCIIEA0BATh MOCTPOSCHHBIE MOJIEN C UCIOJIB30BAHUEM alllapaTa aiareopsl,
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-
IIPETUPOBATh MOJIyYEHHBIM PE3yJIbTaT; PEIIaTh NIPUKIAJHBIC 3aa4l CPEICTBAMH MAaTEMaTHYECKOr0 aHaJIN3a, B TOM
qHCIIe COLMATbHO-3KOHOMUYECKOT0 U (PU3MYECKOT0 XapaKTepa.

VYMeTs BBIOMpPATh NOAXOIAIIMN METOA IJIs PEIIeHUs 3a4a4H; TIOHUMATh 3HAUUMOCTh MATEMAaTUKH B U3yUEHHUU
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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, YMeTh BBIABIIATh 3aKOHOMEPHOCTH U IIPOTUBOPEYUS B PACCMATPUBAEMBIX SBJICHUAX. peuieHue 3a1a4;
ﬁ? 82: Ymetn BHf)CI/ITI; 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, HABBIKAMM pa3pelleHus npolieM. | 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 aKTYaJW3MPOBATh 33Jady, BBIIBUIATh I'MIIOTE3y €€ PELICHUs,
MP 23, HaxOJUTh ApIYMEHTBHI JUI 10Ka3aTeJIbCTBA CBOMX YTBEPKICHHM, 3a1aBaTh IapAMETPbI U KPUTEPHUH PELICHUS.
xi g(l): YMeTh aHaIu3HpOBaTh NOJYYEHHBIE B XOJE€ PELICHUS 3a/a4d pe3yJbTaTbl, KPUTUYECKH OLEHUBATH UX JIOCTOBEP-
MP 33, HOCTb, TPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSX.
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, STUYECKUM HOpMaM.
%/Ill)) 4067’ YMeTh pa3BepHYTO U JIOTHYHO U3J1araTh CBOK TOYKY 3PEHHSI C HCIIOIb30BAHUEM SI3BIKOBBIX CPEJCTB.
sz 08’ [ToHATH U KCTIOJIB30BATh TPEUMYILIECTBA KOMaHAHON U MHIMBUyaIbHOU PaOOTHI.

yMeTB HpI/IHI/IMaTI) meian COBMCCTHOfI ACATCIIBHOCTH, OpFaHI/ISOBBIBaTI) 158 KOOp)II/IHI/IpOBaTI) )Iel\/'ICTBI/ISI II0 €€ JOCTUu-
KEHHUIO: COCTABJISATH IUIAH JAEWCTBUU, pacnpelesTh POJIM ¢ YYEeTOM MHEHHUH YJaCTHHKOB OOCYXIaTh PE3yJbTaThl
COBMECTHOH paboTBhI.

YMeTh OLIEHHBATh KAYECTBO CBOETO BKJIAJa U KAKJOTO YYaCTHHKA KOMaH/Ibl B OOIIUI pe3ynbTar Mo pa3paboTaHHBIM
KpPUTEPUAM.

yMeTB CaMOCTOSTCIIBHO COCTABJIATH IIJIAH peLHCHI/IH HpO6JICMI>I C y‘-IeTOM UMCIOLIIUXCS pecprOB, CO6CTB€HHLIX BO3-
MOKHOCTEW U IPEANOYTEHUH.
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2

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

YMeTh gaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBBI B I€ATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YIIb-
TaTOB LIETISIM.

OBnazeTb HaBBIKAMH MMO3HABATEIBHON peQIIEeKCUN KaK OCO3HAHMS COBEPIIAEMBIX ACUCTBUI W MBICITUTEIBHBIX MPO-
LIECCOB, UX PE3yJIbTaTOB U OCHOBAHHM.

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 pa3IM4HbIX 00J1acTeil HayKu U pealbHOMN )KU3HHU.

YMeTh cBOOOIHO ONepupoBaTh NOHATUAMU: TpaduK QyHKIUHU, oOpaTHas QyHKIMS, KOMIO3ULIMS (QYHKIUHN, TUHEN-
Hasi (pyHKUHMA, KBaApaTU4HAs (QYHKIUS, CTETIEHHas (YHKIMS C LENbIM MOKa3aTeleM, TPUTOHOMETPUYECKHE 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
(GyHKIMH, TEPUOTUYHOCTh (DYHKIMH, OTPAaHMYEHHOCTb (PYHKIIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYM (PYHKIIUH,
HauOoJblllee U HauMEHbllee 3HaueHUs (DYHKIUMU Ha TMPOMEXYTKE; YMETb MPOBOJAUTH HCCIENOBAaHUE (PYHKIIMH;
YMETbh UCIOIb30BaTh CBOMCTBA U IrpaduKu PYHKIMH JIJIsl pelIeHus] ypaBHEHUH, HEPAaBEHCTB U 3a/1ay ¢ MapaMeTpami;
yMeTh U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH MHOXECTBA PEIICHUN ypaBHEHUHN, HEPABEHCTB U UX CHCTEM.
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3. DoHJ OLIEHOYHBIX CpeaACTB AJd BXOAHOI'0 KOHTPOJIA

BXoaHO# KOHTPOJIb COCTOUT M3 3aJIaHUM, YACTUYHO B3ATHIX M3 OTKPBITOTO Oanka OI'D u
BIIP mo maremaTtuke. Ha BbITONIHEHHE 3aJaHUI BXOJHOTO KOHTPOJS JaeTcs 2 akaJeMude-
ckux 4aca (90 MuHyT).

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

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

[Ipu BeIMOTHEHUHN 3a7aHUN TPEOYETCS MPEICTABUTh XOJ PEIICHHS U YKa3aTh MOJIYYCH-
HBI 0TBET. [IpaBUIBLHO BBIMOJIHEHHOE 33JJaHUE U3 00s3aTEIbHON YacTH OICHUBACTCS B OJIUH
0ayu1; IpaBUJILHOE BBIMOJHEHUE 3aJlaHUN JOTIOJHUTEIHLHOM YacTH OIICHWBAETCs 2 Oaiiamu
win 1 6auioM 3a 4aCTUYHOE PELICHUE.

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

Ilkana nepesooa 6an106 8 OMMemKu nO NAMUOANTLHOU cucmeme

Ommemka Yucno 6annos,
Heodxo0umoe 013 noJIyUeHus OmMeEemKu
«3» (y008.) 8-10
«4» (xopouio) 11-13
«5» (omauuno) 14-16

3adanusn 6x00H020 KOHMPOA

00s13aTeJILHAA YACTh

Ilpu pewenuu 3adanuii 1-4 3anuwume npasunvholii omeem u3 yemvlpex npeoo-
HCEHHDBIX.

1. (1 6ann) Packpoiite popMyly COKpaIIEeHHOTO YMHOXKEHUS a® —b?:

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

2. (1 6ann) [Mnomaap TpeyrodpHUKA BEIYUCTSAETCS 1O (hOopMyIIe:
A) S=a-b;Bb) S :aT'b;B) S=2a-b;I) S :aT-b.

3. (1 6amn) Kakoe u3 cieyronumx 4uces 3aKII0YeHO MEX Ty YUCIIaMU g u % ?

A)0,4;5)0,5;B)0,6;1)0,7.

4. (1 6ann) Jans! rpaduxu pynxnuii. Kakas ¢popmyna coorBeTcTByeT rpaguky 3):

1) N 2) | 3)

o] 1\ o 1 : ol 1
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1 2 . 9
A) y:Ex—G;B) y=x“-8x+11;B) y=—=;T) y=x+5.
X

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume xo00 peuwieHus u NOJIY4EeHHLLIL OMeem.
2

5. (1 6amn) Beraucoure [21 —1—) -0,9.

5 15
6. (1 6amn) Pemnre ypaBHeHue 2- (X — 3)— 3 (X + 7) =6—-4X.
7. (1 6amn) Pemnte ypaBHeHUE 2x2 +5x—3=0.
8. (1 6ayn) Pemmre ypaBHEeHHE 4x% —8x =0.
9. (1 Gamwn) Yupocrute Bbipaxenne (x —2)° —(3x —4)-(3x + 4).
10. (1 6amn) Pemmre HepaBeHcTBOo 2 —7X <16.
5x—-2y =1,
15x -3y =-3.
2X+7>4x -8,
10+4x = 0.

11. (1 6amn) Pemmre crucreMy ypaBHCHHIA: {

12. (1 6amn) PeminTe cucTeMy HEPaBEHCTB: {

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 PaBeH 450 . HaiiTu miiomans TpeyroibHuKa.

14. (2 6ayuta) MarasuH 3aKynaer [BETOYHBIC FOPIIKU 1O OoNTOBOH 1ene 120 pyoueit 3a
HITYKY U npojaeT ¢ HaneHkoi 20%. Kakoe Hanbosnbiiee 9iCio TaKuX TOPIIKOB MOXKHO
KYIUThb B 3TOM Marasune Ha 1000 py6ineii?

ITAJIOHBI OTBETOB:

Howmep 1 2 3 4 5
3aJaHUusA

OtBer b b B A 0,96
Howmep 6 7 8 9 10
3aJaHUusA

OtBer 11 -3;0,5 0;2 —8x2 —4x+20 [— 2;+ oo)
Howep 11 12 13 14
3aJaHUusA

Orser | (-06;,-2) | [-2,25,7,5) 16 6
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4. ®oHJ OLEHOYHBIX CPEICTB /sl TEKYIIEero KOHTPOJIs

Texymuii KOHTPOJIb MPOBOJATCS BO BPEMsI ayAUTOPHBIX 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 nmo maremaTuke.

Ha BpImonmHeHne KOHTPOIBHON pabOTHI M0 MaTeMaTHKE JaeTcsl 2 aKaJeMHUYECKUX Jaca
(90 munyT).

KonTponbHast pabora coctouT ux 2-x yacredd. B mepBoil yactu mpeasiaraercs BBIIOJI-
HUTb 4 33/1aHUs - BBIOpATh NPaBUIBHBIA OTBET U3 YETHIPEX NpeAoKeHHbIX. Bo BTOpOil yacTu
IpeJIaraeTcsi BBIOIHUTD S 3a/1laHUH - 0)OPMUTH XOJ1 PEIICHHSI M 3aIMCaTh OTYYESHHBINA OT-
BET.

3a nmpaBWIBHOE BBIITOJIHCHUE JTFOOOTO 3aJaHus TIEPBOIM YacCTH OOYYarONIMICS MOTyqIacT
onuH Oaita. [IpaBuiibHOE BBHINOJHEHUE 33/1aHUI BTOPON YacTH OLIEHUBaeTcs 2 OaimiaMu WiIn
1 6amnom 3a yactuyHoe perieHue. [IpaBuiabHOE BBIOJIHEHUE 3a/laHUN TOTIOJTHUTEIBHON Yac-
TH OlLleHUBaeTcs 3 Oammamu UM 1-2 OanamMu 3a 4aCTUYHOE peleHHe

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

IlIxana nepesoda 6a1106 6 ommemKu no NAMUOANTLHOU cCUCIeMe

Ommemxka Yucno 6annoes,
Heo0xX00umoe 0 NOJIYUeHUs OMMEMKU
«3» (y008.) 7-9
«4» (xopowio) 10-12
«5» (omauuno) 13-15




30
4.1 Muoswcecmea u nocuka. Inemenmol meopuu zpaghoe

Teopernueckne BONPOCHI:
Cdopmynupyiite onpeeieHiHe MHOKECTBA.
[Iponomxkute onpenenenune: «OO0bEAUHEHIE MHOXKECTB — 3TO. ...
[Mponomxkute onpenencuue: «[lepeceueHre MHOXKECTB — ATO. .. ».
[Tponomxkute onpenenenune: «Pa3HOCTE MHOXKECTB — 3TO. .. )».
N3006pa3ute oObeauHEHHE 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

KouTpoJanHas padora

00s3aTeIbLHAA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuuiume npasuibHblil OMeem U3 yemuipex npeoio-
HCEHHDIX.
1. (1 6amn) Kakas onepanust u3o0pa)keHa Ha Kpyrax Jusnepa?

A B

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

2. (1 6an) Kakoit rpad mpeacrasien?

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

3. (1 6aym) [Tarepo pabovHMX 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. [ansr nBa MHOXKecTBa A={2, 4, 6, 8, 10, 12}, B={3, 6, 9, 12}. 3anummu-
Te 1 n300pa3uTe rpaduuecKku HoBoe MHOXKeCTBO E: a) = AU B ;0)E=AnNE.

6. (2 6aymma) KonuHel Apy3bs 3aHUMAIOTCSI KAKUM-HUOYIb BUJIOM criopTa. 14 U3 HUX yB-
nexarotcs pyrdonom, a 10 — Oackerdosiom. Y TOIBKO J1BOE YBIEKAIOTCSA U TEM U JAPYTUM BU-
oM criopta. Ckonbko apy3en y Tomu?y

7. (2 6amna) Ha pucynke — cxema Jopor, CBA3BIBAIOIINX Topojckue mapku A, b, B, T,
I, E. Ilo kaxmgoil nopore MOKHO JBHIaThCS TOJBKO B OJHOM HAIpPaBICHUH, YKa3aHHOM
crpenkoil. CKONIbKO CYHIECTBYET pa3IMUHbIX MyTel 13 nmapka A B napk E?
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8. (2 6amra) MoXHO JIM HAapUCOBATh M300paKEHHBIN HAa PUCYHKE rpad HE OTPHIBas Ka-
paHjai ot Oymaru v mpoBoJisi KaxJ10€ pedpo pOBHO OJUH pa3?

JlonoJHUTENbLHASA YACTh

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

omeem.

9. (3 6ayma) IlepByro WM BTOPYIO KOHTPOJIBHBIE pAOOTHI IO MATEMATHUKE YCIICITHO Ha-
nucanu 33 cTyeHTa, epBYIO I TPEThIO — 31 CTYJIEHT, BTOPYIO WM TPEThIO — 32 CTYyJIEHTA.
He menee 1ByX KOHTpOJIBHBIX padOT BbIIOAHMWIN 20 cTyAeHTOB. CKOJIBKO CTY/AE€HTOB yCHElI-
HO PELIMIN TOJIBKO OJJHY KOHTPOJIbHYIO paboTy?

ITAJIOHBLI OTBETOB:

Homep 1 2 3 5 6 8 9
3aaHuA
OTtBer B b 10 — 22 HET 18
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4.2 Ocnoevl mpuzonomempuu. Tpuzonomempuueckue QyynKyuu

TeopeTHyeckne BONPOCHI:

1. Uemy paBeH yroJs B O1MH pajuan?

2. B kakux 4eTBepTAX TPUTOHOMETPUYECKOTO Kpyra GyHKuus Y = sinx IIPUHU-
MAaeT MOJI0KHUTEIbHbIE 3HAUCHUs?

3. B kakux 4eTBepTAX TPUTOHOMETPUUECKOTO Kpyra (QyHKUHUs Y = COS X IpUHH-

MaeT OTPHIIATEIbHbIC 3HAYCHUS?
4. [Iponomxkute onpenenenue: «CHHYC OCTPOTO yria — 3TO...)».
5 [Iponomxkute onpenenenue: «Kocuryc octporo yria — 310...».
6 [Iponomxkure onpenenenue: « TaHreHC OCTPOTO yria — 3TO...».
7. CopmynupyiiTe OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO.
8 Yemy paBHO npousBeaeHue tgx - ctgx ?
9. UYemy pasen Sin2x ? ChopMyaupyiTe MpaBUIIO BEIYHACICHUS.
10.  Yemy paBen €0s 2X ? ChopMynupyiTe MPaBUIO BEIYUCICHHSL.
11.  Ilepeuncnure TPUrOHOMETPUYECKUE (DYHKIUH, YKAKHUTE UX MTEPUOIBI.
12.  Yewmy paBen nepuoj GpyHKuu Y = COS 4X ?

13.  emy paBeH nepuoj GpyHKIUH Y = COS % ?

14.  Omnpenenure obnacTh 3HaYeHHU HyHKIHKA Y = 3COS SX ?

15.  Ilepeuncnure crocoObl pelIeHuss TPUTOHOMETPUUECKUX YPAaBHEHUMH.

16.  PackpoiiTe anropuT™ pelieHus OAHOPOAHBIX TPUTOHOMETPHUUECKUX YPaBHEHHI
NIEPBOIO MOPSAIKA.

17.  PackpoiiTe anropuT™M pelieHus OJHOPOAHBIX TPUTOHOMETPHUUECKUX YPaBHEHHIM

BTOPOT'O IMOpsAJIKa.

KouTpoJanHas padora

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

1. (1 6amn) B 4ABC sinC = % . Kakas u3 cropon siBnsiercs runotenysoit AABC ?

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

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

3. (1 6amn) Kakue n3 QyHKIMIA ABISIOTCS YETHHIMA?

A) y=sinx;B) y=cosx; B) y=tgx;T') y=ctgx.

1
4. (1 6ann) Kakue u3 yncen SBISIOTCS KOPHEM ypaBHEHHUsI COS X = > ?

T

z _2r
3

T T
Ay x=—; B)x=—; By x=—; 1) x .
) 6 ) ) > ) 3

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

5. (2 6anna) Beraucnure 1) cost u tgt, ecnu sint =0,8, % <t<r;
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J3 1
2) arccos - |rarcsinZ.

6. (2 6anna) Ympocrute 1) 2sin’t+cos2t;
2) sin(g ~ aj +2c0s(27 — ).

7. (2 6anna) Pemute ypaBuenue: 1) 3tgx = J3;
2) sin6x=0.
8. (2 6ana) Pemute ypaBHeHHE: 2COS X — J2=0.

JIOOJJHUTEILHAA YACTh
Ilpu evtnonnenuu 3ad0anun 9 3anuuwiume xo00, 000CHOGAHUE PeUleHUA U NOTYYEHHbLI
omeem.

9. (3 6ayna) Pemnre ypaBHEHUE: 2c0s° X +3c0sX—2=0.

ITAJOHBI OTBETOB:

Homep 1 2 3 a 5
3a1aHus
Orser b A B B | 1)cost=-0,6;
4
gt =——
J 3
2) 1.
Homep 6 7 8 9
3a1aHUs
OTtBer 1)1 T T pn
2) 3c0s « 1) x—§+ﬂk,keZ x-iz+27zk,keZ x-i§+27zk,keZ
2) x:%, keZ.
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4.3 Cmenenu u kopnu. Cmenennas (hynkuyus

Teopernyeckue BONPOCHI:

1. ChopmynupyiiTe onpeaeraecHue CTEIEHHON (yHKITUH.

2. [lepeuncnure CBOMCTBA CTENEHHOW (DYHKITUU C IIETBIM MTOKA3aTEIICM.

3. [lepeuncinre cBOMCTBA CTENEHU C IEUCTBUTENIBHBIM MOKa3aTenem. [IpuBeaure
MPUMEPBHL.

4. Ilepeuncinre cBOKCTBA KOPHS HAaTYpaJIbHOU cTeneHu. [IpuBenure nmpumepst

5. Ha uyto HeoOxoaumo oOpaTUTh BHHUMAaHHME MPU PEHICHUH HPPALOHATBHOIO
YpaBHEHUS YETHOM CTETICHU?

6. YeMy paBeH KOpeHb YE€THOW CTENEeHH U3 OTpuliaTenbHoro uncna? [Ipusenure
npumep.

7. YemMy paBeH KOpEHb HEUETHOH CTeNeHu W3 oTpuuatenbHoro yucna? [lpusenu-
TE€ TIpUMED.

8. Ha uro crouT oOpatuth BHUMaHUE MIPHU PEIICHUU UPPALUOHAIBHBIX, IPOOHO-

palMOHATILHBIX YPaBHEHUI U HEPaBEHCTB?

KouTpoJanHas padora

00s3aTeIbLHAA YACTh
Ilpu pewenuu 3a0anun 1-4 3anuwiume npasuibHbLIL OMEEM U3 YeMbIPEX NPEOIOIHCCHHDBIX .

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

3-125
2. (1 6amn) OnpesenuTe KOPeHb ypaBHeHUs X =
A)3.;b)-3;B)-5;I5.
3. (1 6amn) Pacnonoxkure B mopsijike BO3pacTaHUsI yucia: 2; 3\/5—, V17
A)2; 35 Y17; B) 2; V17; 3/5; 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 peuienus u noJIy4eHHbLI Omeem.
1 1

5. (2 6anna) Haiigure 3HaYeHue BhIpakeHus 1) 643 — 2435 ;
2) Y2337 82238
6. (2 6anna) Haiigure 3HaYeHUe BhIpakeHus 1) Y5.4125;
2) ¥-32+4-416 .
3 -5 ( 4 f
7. (2 6anna) Yopoctute: 1) (?\’/b?j 5. 2 y V]

y9

8. (2 6aymna) Pemute ypaBuenwe 1) Y8+3x =-1; 2) N3—-2X =X.

JIomoJIHUTEIbHASA YaCTh
Ilpu eévinonnenuu 3a0anus 9 3anuwiume x00, 060CcHO8aAHUE PEUIEHUA U NOJIYYUEHHbLI
omeem.
9. (3 6amna) PaccTossHre oT HaOMIOAATEIS, HAXOIAIIET0CS Ha HEOOIbINOM BeIcOTE N K-
JIOMETPOB HaJ 3eMJIEN, 10 HAOIIOJAEMOM UM JINHUHA TOPU30HTA BBIYUCIISIETCS IO popMyIie
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| =+v2Rh, roe R=6400 kM — paguyc 3emin. C KaKoil BEICOTHI TOPU30HT BHIEH Ha PaccTosi-
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‘I—‘O‘II—‘
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4.4 Ilokazamenvhasn pynkyusn

Oébpa3zosamenvhvle pe3ynvomantsl, nodaeHcaujue nposepke (INemeHmot):

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 onpeaeraecHue MoKa3aTeJIbHON (yHKIIUH.
[lepeuncnure CBONCTBA MOKa3aTeNbHON (PYHKIINH.
[Tepeuncnure criocoObl penieH s MOKa3aTeNbHbIX YPaBHEHHI.
Cdhopmynupyiite mpaBuiIo pemeHus MpoCTEHINX OKa3aTeIbHBIX HEPAaBEHCTB.
B yewm 3akmtovaercs rpaduyueckuii crocod pemieHus: ypaBHEeHH.

6. IlpuBenuTe mpuMep (PYHKIMOHATHHONH 3aBUCHMOCTH TIOKAa3aTENbHON (DyHKIIUU W3
peaTbHOM KU3HU.

oL PE

KourTpoJsnLHas padora

00s13aTeJILHAA YACTh
Ilpu pewwenuu 3a0anuil 1-4 3anumiume npasuibHblL OMEEN U3 Yemulpex NPeodi0HCeHHbIX.

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

A) a:%;E) a=825; B) a:%; I a=+3

2. (1 6amn) Ha pucynke nzo0paxkén rpaduk QpyHKIUUA BUIA f(X): a. Haiinure 3Ha-
YeHUE f(Z).
YA

T
o

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

X
3. (1 6amn) Oynknus 3agana opmynoit: f (X) = (%j . Uemy pasuo f (— 2)?
A) -~ ;i) 4B 4 1) VE

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

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

1 6x+1 1\¥
5. (2 6anmna) Pemmte ypaBHeHue 1) 835X ~64; 2) (gj = (8_1) .
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2j2x+3 4
— <—.
5 25
7. (2 6aiuta) Pemure ypasuenns 1) 672 — 6871 = 215; 2) 22X —7.2X —8=0.

8. (2 6amna) B xozxe pacnaga paguoakTUBHOTO U30TOIA €r0 Macca yMEHbIIIaeTcs 1o 3a-
t

KOHY m(t): My -2 T, rme Mp— HavambHas Macca W30TOMa, t— BpeMs, MPOIIEAIee OT Ha-

8-5x
6. (2 6anna) Pemute HepaBeHcTBa 1) (%) >216; 2) (

4aJIbHOTO MOMEHTA, | — Mepuoj moxypacnaaa. B HadabHBIE MOMEHT BPEMEHH Macca H30TO-
na 184 mr. Ilepuon ero monypacnana cocrasisier 7 muH. Haitnure, yepe3 CKOIBKO MUHYT
Macca u3oTona OyJeT paBHa 23 Mr.

JIOOJJHUTEILHAA YACTh
Ilpu evtnonnenuu 3adanusn 9 3anuuwiume x00, 000CHOGAHUE PeUIeHUA U NOJIYYUEHHbLI
omeem.

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

ITAJIOHLI OTBETOB:

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

3aaHus

Omer | B | A| B |A| 102 |1)[22+) D1 | 21 |[[-10]
205 | 3) [-05i4) | D3
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4.5 Jlozapugpmut. Jlocapugpmuueckan ghynkuyusn

TeopeTuyeckne BONPOCHI:

1. Cdopmynupyiite onpenenenue sorapupMuIeckoi GpyHKIIH.

2. [Tepeuncnure cBoKcTBa JIOTapU(PMUIECKON QYHKIIUH.

3. [Tponomxkure onpenenenue: «Jlorapudm — 370...».

4. Yemy paBeH jorapudm npousBeneHus?

5. Yemy paBeH jgorapudmM 4acTHOTO?

6. [TpuBeauTe mpuMepsl JorapupMUUECKON CIUpaTd B MPUPOJE U B OKPYXKaIO-
IeM MHUpE.

7. Ha dro crout oOpaTtuTh BHUMaHUE MPU PELICHUH JIOTapU(PMUUIECKUX U YpaB-
HEHUI U HEPABEHCTB?

6. [Tepeuncnure criocoOb! pereHus JIorapuMUIeCKUX ypaBHEHHH.

7. CdopmynupyiiTe mpaBuUiio penieHusl MPOCTEUIIUX JorapupMUUYECKUX Hepa-
BEHCTB.

8. B gewm 3akmtovaercs rpaduyueckuii crocod pemieHus: ypaBHEeHH.

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

KourTpoJsnLHas padora

Oo0s13aTeIbHAA YACTD
Ilpu pewsenuu 3a0anuii 1-4 3anuwiume npaguibHbLL OMEEM U3 YEMbIPEX NPEONOHCCHHDIX.
1. (1 6amn) Kakas u3 pyHKuuii Bo3pacTtaeT Ha Bcel 00JacTH onpeneneHus?

A) f(x)=logs x; B) f(x)=07; B) f(x)=x*T) f(x)=log, x

2
2. (1 6amn) Ykaxute o0yiacth onpeaeneHus GyHkuu f (x) =1g 2x _73 .
X+

A) (-7, 1,5); B) (=o0; —1,5), (7; +00).; B) (-1,5; 7); ) (o0; =7), (1,5; +0).

3. (1 6ann) Pacnonoxuts B mopsjke Bozpactanus: log s 4; logg s 0,4, logg s %.

1 1
A) logo s 4; logo5 0,4;10805; ; b) logo s 410805 75 10go 5 0,4,
1 1
B) 10g0,5 Z; lOgo’S 0,4 ; lOgo’S 4 ; F) lOgO,S 0,4, 10g0’5 Z; 10g0'5 4.
4. (1 6amn) Haiinure kopens ypaBaenus 0g 4(5 - X) =2.
A)11;b)-11;B)-3;T) 3.

Ilpu evinonnenuu 3a0anuil 5-8 3anuuwiume x00 peuwieHus u NOJIYYEHHbLIL Omeem.
5.(2 6anna) Onpenenute 3HadeHue Beipakenus 1) log, 64 —log 59 + log: 49;
7
2) 2-1gV5+4-1g2 —1g8.

log ¢ 48—log ¢ 12
6. (2 6anna) Berancimre: 1) 491710873 2) g6log—1§6.
6

7. (2 6anna) Pemmre ypasnenus 1) logg o (6x—2)=log 0.2 (8+x);

2) 2- Iogg x+3logg x-5=0.
8. (2 6amna) Permre Hepasenctra 1) 1094 (8X +1) >-2;

5
2) |OgO,3(3X + 9) < |OgO’3(5X — 7) .
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JIOOJTHUTEILHAA YACTh

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

9. (3 6aura) [yist oborpeBa MoMENICHUS, TEMIIEpaTypa B KOTOPOM TOIICP)KMBACTCS Ha
ypoBae T,=15° yepe3 paauarop OTOIUICHUS MPOMYCKAIOT TOPAYyI0 BOAy. Pacxom mpoxoms-
nieit yepes TpyOy paauaropa Boasl m = 0,6 kr/c. [Ipoxons nmo Tpyde paccTosiHue X, BOJa OX-

JMaxmaercs OT HadaabHOW Temmneparypsl T,=91° mo Temmeparypst T, mnpuuém
Tg—T Br-c
B , rme ¢ =4200 — TEIIOEMKOCTh BOJIbI, ¥ = 28

— 17 KT - OC KT - OC

cm
X=a—Iog, — K09¢-
/4

¢unuent teruiooomena, a @ =08 — mocrosiuHas. Haiinute, 1o kakoii Temmeparypsl (B rpa-
nycax Llenbcus) oxyaguTcst BoAa, €Ciu AJIMHA TPYObI paguaropa paBHa 144 m.

9TaI0HBI 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
21 | 205 |2)243 | 5 48]
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4.6 Ilpouszeoonan hynkyuu, eé npumeHnenue

TeopeTHyeckne BONPOCHI:

1. IIponomxure onpenenenue: «llocienoBarenbHOCTh — 3TO. .. ».

2. [TpuBenute npumep apudMeTHIeCKON MPOrpeccuu.

3. IIpuBenuTe npuMeEp reOMETPUIECKON IIPOTPECCUMN.

4. [TpuBenute npumep 0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOM MPOTPECCUU.

S. IIponomxure onpenenenue: «lIponssoanas — 31o...».

6. PackpoiiTe reoMeTpuyecKuii CMbICT TPOU3BOTHOM.

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

8. Packpoiite pu3ndeckuii CMBICI TPOU3BOTHOM.

9. [lepeuncnure npaBuiIa BEIYUCICHHS TPOU3BOIHBIX.

10.  Yemy paBHa mpou3BOAHAS CTEHEHHON (yHKIIUN?

11.  Yemy paBHa npou3BOJHAs IPOU3BEAECHUA?

12. UYemy paBHa IPOU3BOJIHAS YACTHOTO?

13.  Yemy paBHa MpoU3BOJHAS CIOXHOHN QyHKIHHI?

14.  CdopmynupyiiTe npu3HaK Bo3pacTaHus (HyHKIUH.

15.  Cdopmynupyiite npu3Hak yObIBaHUS (PYHKIINH.

16.  CdopmynupyiiTe npu3HaK TOYKA MaKCUMyMa ()yHKIIHU.

17.  CdopmynupyiiTe mpu3HAK TOYKH MUHUMYMa (PYHKITUH.

18.  CocraBbTe alropuT™M peIIeHUs 33aJa4 Ha HAXOXKACHHUS HAUOOIBIIETr0 W Hau-
MEHBIIETO 3HaYCHHS (DYHKIIMH Ha OTpe3Ke?

19.  CocraBbTe IrOPUTM HCCIENOBAHUS M MOCTPOCHUs rpaduka QyHKIHU C TO-
MOIIIBIO ITPOU3BOJHOM.

20.  Kak HaiiTu BEepTUKAIBbHYIO aCUMIITOTY Tpaduka GpyHKunun?

KourpoJsnLHas padora

00s13aTeILHAA YACTh
Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuIbHLLI OMEEHL U3 UM bIPEX NPEOOHCCHHBIX.

1. (1 6amn) Yemy paBHa npou3BoAHasE PYHKIHUU Y = cos? x ?
A) Y =—sin?x;b) y' =-2sin? x; B) y' =—2cos xsinx; I) y' =2C0SX.
2. (1 6amn) ITo kakoit u3 GopmMyI BEIYUCIAETCS IPOU3BOIHAS IPOU3BEICHU?

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

B) (4] =15 1)t 10 o)

3. (1 6amn) Pemure ypaBuenue f '(X) =0, ecmm f (X) =3x% —6x+4. Bribepure oTBerT.

A)1; B)-1;, B)4; I') 4.

4. (1 6amn) Ha pucynke u3o0pakeH rpaduk mpou3BOAHON QYyHKIIUU f(X) , OTIpEJICIIeH-
Hoii Ha uHTepBase (—10; 8). Haiinute koanuecTBo Touek MakcuMyMma (pyHKLIUHU f(X) Ha OT-
pe3ke [—9;6].

=Y




41
A)5;B5)4;B)2;T) 3.

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

j 2x+1

2 QﬂllO—er'

6. (2 6auta) Ha pucynke uzobpaxén rpaduk ¢pyakuuun Yy = f (X) U KacaTelbHas K HEMy

3 1
5. (2 6amna) Beraucnure npegen: 1) lim (—2 ——+2
n—o\ N n

B TOUKe ¢ abcuuccoit Xo. Halinure 3Hauenue npousBoanoi Gpyukuuu f (X) B TOYKE Xp.

YA

3

o1 | /3

7. (2 6anna) Haiiti npor3BOHbIC (YHKITHIA:

3x—-1
y=3ﬁn@X+D:Y=V6X—7;y=(ﬁ+4yamx;y:2X+3,

8. (2 6amna) MccnenoBarb Ha MOHOTOHHOCTb U OKCTPEMYM QYHKIUIO Y = X% +8x+7.

JlonoJHUTEeIbHAA YACTh
Ilpu évinonnenuu 3adanusn 9 3anumume x00, 000CHOBaAHUE PeUIeHUA U NOTYYEHHbLI
omeem.
9. (3 Gamma) ®upme «CagoBOI» BBLICISIOT YIACTOK 3eMiH muomaasio 100 m2. Tpesia-
raloT 4eThlpe ydacTKa pa3HbIX pazmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoii yuactok 0100-
put aupextop Gupmbl «CaroBO/», YUUTHIBAs, YTO HEOOX0auMO OyleT MOCTaBUTH 3a00p MO
nepuMerpy?

ITAJIOHBLI 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, onpeoeieHHblit UHmezpasl u e20 NpumMeHeHue

Teopernyeckne BONPOCHI:
[ponomxkute onpenencuue: «dynkuus F(X) Ha3piBaercs ...».
Packpoiite reoMeTpUUYECKUN CMBICI OIIPEIEICHHOIO HHTETrpaa.
[Iponomxure onpexnenenue: «KpuBoauHenHas Tpanenus — 3T0. .. ».
Chopmymnupyiite hopmyny Herorona-JIeiibnwua.
B uewm 3akiouaercst oOmuii BU BCeX MepBOOOpa3HBIX?
[Iepeuncnure npaBuila BEIYUCICHNS HHTETPAJIOB.

ocourwhE

KourpoJsnHasi padora

00s13aTeILHAA YACTh

Ilpu pewienuu 3a0anuit 1-4 3anuwiume npasuibHblil OMEEmM U3 Yemulpex NPeodi0HCEHHDIX.
1. (1 6anm) Jdns xakoit u3 QyHKIUH QyHKITUS F(X)= x3 —3x% +1 sBusercs 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 6amwn) Jana pysxums  f(x)= 3x? +1. Yemy paBHa F(1)?
A)2;B5)4;B)6; 1) 1%.

3. (1 6amr) OOmmi By Bcex nepBooobpasHbix st | (X) =sinx?

A) F(x)=cosx+C; B) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C
2

4. (1 6amn) Berunciaute onpeneneHHblid HHTETpal I 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 ©Oamma) SBnserca nu F(X)=X3—3X2+l nepBooOpazHoil A QyHKUIUU

F(x)=3(x? -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 6amna) Ha pucynke nzobOpaxeH rpaduk QyHKIUU Y = f(x), omnpeneneHHoN Ha
unTepaine (—3; 11). Haiinute Haumenbiiee 3Hauenue Gpyukmu f (X) Ha oTpeske [2;9,5].

v e
4 v=Jl=)

;\ | RESEERFNRE:

‘AR EEN
) / ‘-,l 11
NN \J
\/ [\/ ]

8. (2 6anna) Ha pucynke nzo0OpaxeHn rpaduk HEKOTOpPOU QyHKIUH Y = f(x). [Tonw3y-

SICh PHCYHKOM, BBIYACIIHTE ONpesieNeH bl nuterpan | f (X)dx .
1
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s e s s e s s e e
e e s s e s s s

=Y

JIoOJJHUTEILHAA YACTh

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

9. (3 6amna) BeruucnuTh miomans mojsi, NepuMeTp KOTOPOro OTPaHUYMBAIOT JTUHHUH
y=0, y=x, y=-2x+6. Cnenarts uepTex.

ITAJOHBI OTBETOB:

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

OTtBer T A b T na x3—x2+4 -3 12 3
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4.8 IIpamvle u nnockocmu 6 npocmpancmee

TeopeTnyeckue BONPOCHI:
Cdopmynupyiite Teopemy [ugaropa.
[lepeunciute OCHOBHBIE (PUTYPBI B IPOCTPAHCTBE.
I[Tepeunciute crocoObl 3a1aHus TNIOCKOCTH.
IIponomxure Teopemy: «Ecin ogHa U3 ABYX NapaJUICIbHBIX HMPSMBIX IEPIICH-

JUKYJIApHA IJIOCKOCTH, TO...».

S.
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.

[Tponomxure teopemy: «Ecin nBe mapasuienbHble IJIOCKOCTH MEPECEKaloTCs

».

Cdopmynupyiite onpeneieHne AByrpaHoro yria.

Cdopmynupyiite onpeaeneHue TPEXrpaHoro yria.

Packpoiite NOHATHE «YTIOJ MEKIY MPSIMBIMIY.

[lepeuncirre B3aMMHOE PacIIOIOKEHNE ABYX MPSAMBIX B IPOCTPAHCTBE

Kakue npsiMble Ha3bIBaIOTCS NapAJUIEIbHBIMU B IPOCTPAHCTBE?

Kakwue npsiMble Ha3bIBalOTCS CKPEIIMBAIOIIMMHUCA B IPOCTPAHCTBE?

Kakue npsiMble Ha3bIBaIOTCS NEPIICHIUKYIIPHBIMU B IIPOCTPAHCTBE?
[lepeuncnure B3aMMHOE PacoIOKEHNE IPSIMOM U TJIOCKOCTU B IIPOCTPAHCTBE.
Packpolite noHATHE «YroJl MEXKAY NPSMOM U IIIIOCKOCTBIO».

Packpoiite NoHsATHE «1apaJIENbHOCTD IPAMOM U IIJIOCKOCTH.

Packpoiite noHsTHE (IIEPIEHAUKYIAPHOCTD NPSIMOM U IIJIOCKOCTH.
Ilepeuncnure B3aMMHOE PacCIIOIOKEHUE ABYX INIOCKOCTEN B IIPOCTPAHCTBE.
Packpoiite NOHATHE «YTrOJ MEKIY MIIOCKOCTAMMIY.

Packpoiite noHsTHE «T1apaJlIENbHOCTD INIOCKOCTEN».

Packpoiite noHsATHE «TIEPIEHAUKYIISPHOCTD INIOCKOCTEN».

Kaxk HaiiTu paccTosiHie OT TOYKH 10 IPSAMOiA?

Kak HaliTu paccTostHuEe MEXAY IPAMbIMU?
Kak naiitu paccrosiHue MeX1y MI0CKOCTAMU?

[Tponomxure onpenenenue: «llepneHAUKyIsp — 3TO...».

IIponomxure onpenenenue: «HakimoHHas — 310...».

[Iponomxure onpenenenne: «lIpoekus HAKIIOHHOM — 3TO. .. ».

IIepeuncinre cBOMCTBA MAPAJUIEIBHOIO IPOEKTUPOBAHUSI.

[TpuBenuTe npUMepsl CUMMETPUN Ha MJIOCKOCTU B IPUPOJIE, UCKYCCTBE, apXH-

IIpuBenuTe npuMEPBl CHMMETPUH B IIPOCTPAHCTBE B IPUPOJIE, UCKYCCTBE, ap-

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

KoHTpoJanLHas padora

00s3aTeIbLHAA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblil Omeem u3 yemvlpex npeoio-

MHCEHHDbIX.

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

A) ToYKa a MPUHAIJICIKUT TUIOCKOCTH 3

b) Touka a npuHAIEKHUT IPSIMOi [3;

B) nmpsimast @ mpuHAIEKUT TIOCKOCTH 3

') mpsimast @ mepecekaeT MIOCKOCTh f3.
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2. (1 6ann) Ipsameie AB u C/] ckpemuBatorcsi. Kakoe pacrioyioskeHHe UMEIOT IpsSMbIe
ACwu B/[?

A) nmapaienbpHbIC;

b) nepnienqukynspHsie;

B) ckpemuBaroTcs;

I') mepecekaroTcs.

3. (1 6ayn) [Mnockoctu @ u f umerot 1 o6y Touky. KakoBo ux B3amMHOE pacroio-
Kenue?

A) napanenbHbl;

b) nepecekaroTcs no npsiMoit;

B) coBmanaror;

I') ckpemuBaroTCs.

4. (1 6ann) Ecnu npsmMas, npoBeieHHAas HAa 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 6amna) [Toctpotite ceuenue Tetpadapa ABCD, npoxonsimee yepe3 Touku M, L u
K. IToctpoiite ceuenne napamienenuneaa ABCDA;B;C1D;, mpoxopsiee uepe3 Touku

M, NuP.
D D Ct
A 1 Bi
Lo
K
My
o P
4 z B
B A B

6. (2 6anna) Iocrpoiite mapamnenemunen ABCDA B, C D, n Bbimonuure crenyromme 3a-

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

0) Haiimure yron mexay ckpemmBatormumucs npsimbiva CCqn BD.

B) YKaXuTe IJIOCKOCTD, apajijienbHyto miockoctu AA1D;.

r) YKaXnTe MII0CKOCTH, TIEpIeHIUKYIsIpHbIe TTpsiMoii BC.

7. (2 6anna) Touka O — nentp kBagpata 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, paBabIM 12. Touka N mpuHaIeKuT
pebpy BB1, Touka M — pebpy CC;. ITpuuem B1N=8.

7L

-7

D1 C1-7 s

A1 ! //
B /

L A

|

M

/D}/,_/._—_ C
Al==g
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Hcnonb3yst pUCYHOK, OTBETHTE Ha BOIIPOCHI:
a) Ykaxute Touky nepeceuenus npsmoid NM u mumockoctu A;D1Cy.
0) Haiinure Touky nepeceuenus npssmbix NM u BC.
B) YKaxuTe JTUHHIO iepecedenus iockocteit BiBC u D;1LK.

r) Haitnure nmuay otpeska CN.

Hpu eévinoniHeHuu 3a0anusn 9 3anuwume xod, o0ocHosanue peuwienusn u n0lelleHHbll?

omeem.

9. (3 6anmma) Orpe3ok BM mepneHIUKYISIPEH K IUIOCKOCTU HpsMoyroibHuka ABCD.

JIOOJJHUTEILHAA YACTh

HoxaxwuTte, uro npsimas CD neprniennukynsipHa K miiockocta MBC.

ITAJIOHLI OTBETOB:

Homep 1 2 3 6 7 8

3ajjaHus

OtBer B B b a) A1B1, AB, DC \/5_7 a) L
6) 90° 6) K
B) (BBlcl) B) NM

F) (AA]_B;[), (DD1C1)

r) 410
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4.9 Muozozpannuku u mena epawjeHus

TeopeTuyeckne BONPOCHI:

1. IIponomxkure onpenenenue: « MHOTOIrpaHHUK — 3TO...)».

2. [Tponomxure onpenenenue: «lIpuzma —370...».

3. [Tponomxute onpenenenue: «IpsMoyronbHblil napamienenumnes — 3To. .. ».

4. [Tponomxute onpenenenue: «Kyb —370...».

5. [Tponomxure onpenenenue: «Ilupamuna — 370...».

6. Cdopmynupyiite CBOWCTBO O MPOTUBOJIESKAIINX IPAHAX MapajlieIenunesa.

7. Cdopmynupyiite CBOHCTBO 0 JUAroHaIsIX MapajuleIenuIesaa.

8. CdopmynupyiiTe CBONCTBO O TUATOHAIH U JIMHEHHBIX pa3zMepax MpsiMOYTroOJib-
HOT0 NapaJjenenurnesa.

9. Kakas npusma Ha3bIBaeTCs NpAMON?

10. Kakas npusma Ha3bIBaeTCA MpaBUILHON?

11.  PackpoiiTe NOHATHE «IPABUIIbHAS TUPAMUJIAN.

12.  Yro Takoe anodema npaBUIbLHON MUPAMUIBI?

13. B 4yem omiiMune nmosaHOM NOBEPXHOCTH MPU3MBI OT IOJHOM TOBEPXHOCTH MHUpPaA-
MUIBI?

14.  Cdopmynupyiite TeopeMy O BBIYHCICHHH OOKOBOW IMOBEPXHOCTH MPSIMOM
HPU3MBI.

15.  CdopmynupyiiTe T€OpeMy O BBIYUCICHUN OOKOBOM IMOBEPXHOCTH MPABHILHOM
NUPaMUJIBI.

16. HazoBure npenmersl u3 Bamiedl npoecCUOHAIbHOU JEATEIbHOCTH, KOTOpHIE
UMEIOT (HOPMbI MHOTOIPaHHUKOB.

17.  Kakue MHOrorpaHHMKHM Ha3bIBalOTCsl NpaBuibHbIMU? Ilepeunciure npaBuiib-
HbI€ MHOTOTPaHHUKH.

18.  Ilpomomxwure onpenenenue: «lumaHap — 310...».

19.  Ilponomxure onpenenenue: «Konyc —a3to...».

20.  IIpomomxute omnpeneneHne: «YCEUSHHBIH KOHYC — 3TO. ...

21.  IIpomomxure onpenenenue: «lap —370...».

22. Yo sBIsETCS BBICOTON yCEUSHHOTO KOHYyca?

23.  Yrto sABNAETCS OCEBBIM CEUEHHEM LIMIMH/IpA, KOHYCa, YCEYEHHOT0 KOHYyca, Il1a-
pa?

24, [lepeuncante enMHULBI ©3MEPEHUS MIJIOIAIH, 00BEMa.

25.  Yewmy paBHO OTHOIICHHE IUIOMIA/IEH MOBEPXHOCTEH MOJOOHBIX (GUTyp B mpo-
cTpaHcTBe?

26.  Yemy paBHO OTHOIICHHE 00HEMOB IMOJOOHBIX (PUTYP B MPOCTPAHCTBE?

27.  HazoBurte npeaMeTrsl u3 Bamleld NpogecCHOHATbHOM NEATENIbHOCTH, KOTOPbIE

UMEIOT (OPMBI TEJ BpaLCHUS.

KourpoJnHuas padora

Oos3aresibHASL YACTD
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHbll OMEEN U3 YemblPex NPeoioHCeHHbIX.
1. (1 6amr) B kakux equHUIIAX U3MEPSETCs IIJIOMAah MOBEPXHOCTH MHOTOTPAaH-
HUKa?
A) B rpanycax; b) B MeTpax; B) B kBagpaTHbIX MeTpax; I') B AByrpaHHBIX Tpajgycax.
2. (1 6amn) [Tnomans 60KOBOW MOBEPXHOCTH MPU3MBI BRIYUCISIETCS 10 (popmyrie:

A) S= S60K + SOCH; B) 860K = POCH -H : B) S = S60K + ZSOCH; ) S60K = 2POCH -H )

3. (1 6anm) YUro sBiseTCS OCEBBIM CEYEHUEM YCEUEHHOTO KOHYyca?
A) paBHOOEIpeHHBIN TPEyroyibHUK; b) paBHOOEIpEeHHAs Tpanenus;
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B) mpsimoyronpauK; ') mpsMoyronpHas Tpamemus.

4. (1 6amn) Kakast ¢purypa nosyyaercs npu BpalleHUN IPSIMOYTOJIBHOTO TPEyrojJbHHUKa
BOKPYT OJTHOI'O U3 CBOUX KAaTeTOB?

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

Ilpu évinonnenuu 3a0anuil 5-8 3anuwiume x00 peuwieHus u NOJIY4EeHHbLIL Omeem.

5. (2 6amna) Pebpo ocHOBaHMS IPABUIIBHOM TPEYTOJIBHOM MUpaMHIbl 3 M, arodema 6 M.
HaiinuTe mnomanas 60KOBOW MOBEPXHOCTH TUPAMU/IBL.

6. (2 6amra) Jlmaronaiasr KyOa paBHA \/588.. Haiiaure ero o0bem.

7. (2 6amna) [IpssMOYroJbHUK CO CTOPOHAMHU 8 CM U 3 CM BpalaeTcsi BOKPYT OOJbIIEH
cTtopoHbl. Haiinure o0beMm, 1itomaam 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 7T .

JlonoJHUTENbLHASA YACTh

IlIpu g¢vinonnenuu 3a0anua 9 3anuwiume x00, 060CHOBAHUE PEUIEHUSA U NOTYYUEHHDbLI
omeem.

9. (3 6amma) CrakaHYMK TSI MOPOKEHOTO KOHUYECKOH (popMBbI UMeeT riyouny 12 cMm u
JMaMeTp BepXHeH yacTu 5 cM. Ha Hero cBepXy MOJIOKHIM JBE JIOKKH MOPOXKECHOTO B BHUJIE
noxymapuil fuamerpom 5 cM. [lepenonHuT 1 MOpoXKEHOe CTaKaHUHK, €CJIM OHO pacTaet?

! d,w :
By N\ | |
! o ] 1 |
: dKEpX. yacmi : : - :
| 1
| o |
\\ h
ITAJI0HELI 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 yero cocTOUT NPSIMOYTOJIbHASL CUCTEMA KOOPJIAUHAT B IPOCTPAHCTBE?
Ecnu Touka J1eXUT B INIOCKOCTH XY, Kakas KOOpJuHaTa y Hee HyJieBas?
[TpuBenuTe npuMep KOOPAUHAT TOYKU A, KOTOPast JIEKUT HA OCH Z.
PackpoiiTe moHATHE «BEKTOP.
Kak HaiiTu koopauHaThl BEKTOpa?
[lepeuncnure u packpoiTe mpaBuiia CIOKEHHSI BEKTOPOB.
Kakue BeKTOpbI Ha3bIBalOTCS KOJUIMHEAPHBIMU?
Kakue BekTOpbI Ha3bIBAIOTCS MEPIECHIUKYISIPHBIMU?
Uemy paBHO CKaJISIpHOE MPOU3BEIECHUE BEKTOPOB?
10. Kak HaiiTu BEKTOpHOE TPOU3BEACHUE BEKTOPOB?
11.  UYemy paBeH yromn Mexay BeKTopamu?
12.  IlpuBemure mpuMep MaTPUIIBI 2X2.
13.  IlpuBeaute mpumep MaTpHIbl 3%3.

CoNo~LNE

KonTpoJnLHas padora

Oos13aTeIbHAA YACTD
Ilpu pewwenuu 3a0anuit 1-4 3anumume npasuibHLLIL OMEEM U3 UEMbIPEX NPEOIOHCEHHDIX.
1. (1 6amn) daus Touku A(1,0,5), B(-2,0,4), C(0,-1,0), D(0,0,2). Kakue u3 HHUX JieKaT
Ha KOOpAMHATHOU npsimoid O)?
A)A4;B)B;B) C;T') D.

2. (1 ©Oamn) Kakue wu3 BEKTOpOB a= (1; 0; -l), c :[é; §; -gj, b= (1;1;1),
H
p= (O; 0; — 2) SIBIISIFOTCSL € IUHUYHBIMU?

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

3. (1 6ann) Kakue u3 BeKTOpoB a = (1; 2; - 3), C=

apHbI?

(3; 6; - 6), B) = (2; 4; — 6) KOJIJINHE-

-> o > > - o

A) a, b;B)c, b;B) a, c;I')kommHEapHBIX 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; ') CB.

Ilpu évinonnenuu 3a0anuii 5-8 3anuuwiume x00 pewieHuA u NOJIYUEHHbLIL Omeem.
5. (2 6amna) J{yis JaHHBIX BEKTOPOB d W D mocTpouTs cienyromye BEKTOPHI:

1.
a) ——a ~ ~
2 a\ b
0) a+2b
B) b—33
- -

6. (2 6amna) Ilpu KakuX 3HAYSHHSIX 7 BEKTOPHI a = (4; n; 2) ub= (1; 2; n) TIepIICH -
KYJIIpHBI?
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—

%
7. (2 6amna) JlaHbl BEKTOpHI @ = (— 6:0; 8), b= (—3; 2; —6). Haiigure KocuHyC yriia
MEK/1y BEKTOpaMHU.
8. (2 6amna) dansr BekTophl d =(2; —3;4), b =(~1;4;5), € =(2;3; 7) Haiitu koopau-

Hathl BekTopa d =2a+b—3c.

JlonoJHUTeIbHASA YACTh
Ilpu eévinonnenuu 3ad0anusa 9 3anuuiume x00, 000CHOGAHUE PeUleHUs U NOSIYYEeHHbLI
omeem.
9. (3 6aura) Maker KJIyMOBI NpeACTaBICH Ha KOOPAWHATHOM IUIOCKOCTH. Hadimure
IUIOMIA (b KITyMOBI (4e€ThIPEXYTOJIbHHUKA), BEPLUIMHBI KOTOPOT'O HMEIOT KoopauHartsl (8; 0),
(10; 8), (2; 10), (0; 2).

¥
10

oo
=t
=
H

ITAJOHBI OTBETOB:

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

OTtBer B B A B -30 -1 =37 | d=(3,-11;,-8) | 68
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4.11 Dnemenmovl KOMOUHAMOPUKU, CMAMUCIMUKYU U MEOPUU 6EPOAMHOCH eIl

=

Mep.

RO ~NoOGa~LN

0.
11.

JICHUSIX.
12.

SIBJICHUSIX.
13.
14.
15.
16.
17.
18.
19.
20.
21.

Teopernueckne BONPOCHI:
[Tponomxkwure onpenenenne: «CiydaiiHoe coObITHE — 3TO...». [IpuBenuTe npu-

[TpuBeauTe IpUMEpP AOCTOBEPHOTO COOBITHSI.

[TpuBenuTe npuMep HEBO3MOKHOTO COOBITHSI.

[Tpomomxute onpenenenue: «BepoSTHOCTD CIIy4allHOTO COOBITUS — ITO...».
ChopmynupyiiTe npaBuiIO HaX0XKJICHUS CI0KEHUS BEPOSITHOCTEH.
CdopmynupyiiTe npaBuIO0 yMHOKECHHS BEPOSITHOCTEH.

Kak naiitu cpennee apudmeTrnaeckoe YuciaoBoro psja?

Kak HaliTu MeanaHy 4nciaoBoro psa?

Kak Bbrunciisiercs pazmax 4uciaoBoro psjaa’?

J11s uero HyKHbI TuarpaMmsl, rpaduku? Ilepeducnute BUIbI AUATPAMM.
[IpuBenute nmpuMepsl MPOSBICHUS 3aKOHA OOJIBLIMX YUCEN B MPHUPOJHBIX SB-

HpI/IBeI[I/ITe IIPUMCEPLI IIPOABJICHUSA 3aKOHA OOJIBIINX YHCEN B O6H.[CCTB€HHLIX

Yro n3ydaeT craTucTuka’?

[Tponomxute onpenenenue: «CoueTaHue — 3T0. .. ».
[Tponomxute onpenenenue: «Pa3memieHue — 310...».
IIponomxure onpenenenue: «llepectaHoBKH — 3TO...».
[TpuBeauTe NpuMep MHOXKECTBA U3 PEAIbHON KHU3HH.
[TpuBenuTe npuMep onepalnuy NepeceyeHus MHOKECTB.
[TpuBeauTe npumep onepauuu 0ObeAMHEHUS] MHOKECTB.
[TpuBenuTe npuMep onepanuy pa3HOCTH MHOKECTB.
Packpoiite noHaTus «rpad», «IepeBo», «IHUKI».

KourTpoJsanLHas padora

00s13aTeIHLHAA YACTh

Ilpu pewenuu 3adanuii 1-4 3anumwume npasuibHblil OMeem u3 yemvipex npeoo-

HCEHHDbIX.

1.

(1 6ann) KomOuHaTopuka — 3TO pa3ien MaTeMaTHKH, OTBEUYAIOUIHil Ha BOMPO-

CBI CKOJILKUMH CITOCOOaMH MOXHO BBIOPATh JIEMEHTHI ...
A) 3a1aHHOTO KOHEYHOTO MHOXKeCTBa; b) 6eCKOHEUHOro MHOKECTBA;
B) nmro60ro MHOkecTBa; ') mppalimoHanbHBIX YHCEN.
2. (1 6ann) CoeauHeHus: U3 N JIEMEHTOB, OTIMYAIOIIUECS APYT OT JApyra TOJIbKO MO-
PSIKOM PACIOJIOKEHHUS B HUX DJIEMEHTOB, HAa3bIBAIOTCS:
A) nepectanoBkamiu; b) coueranusmu; B) pazmemenusamu; ') koMOuHAIMSIMH.
3. (1 6amr) Yncno Bcex BO3MOXKHBIX pa3MellleHUH BeIYUCIETCs 1o (popmyre:

A) Ay
B) 4%

=nn—m);B)AT =n(n—1)..(n—m+1);

n!

= N A? =n(n+m)

(n-m)?

4. (1 6amn) ['pynnupoBka — 3T0. ..

A) ynopsiioueHue eJMHUL] COBOKYITHOCTH I10 MPU3HAKY;

b) pa3Ouenune eanHUIl COBOKYITHOCTH Ha TPYIIIHI MO IPU3HAKY;
B) 06061menne eAMHUYHBIX (PAKTOB;

') 06001IeHNEe € TMHNYHBIX PU3HAKOB.

Ilpu eévinonnenuu 3a0anuit 5-8 3anumwume x00 peuienus u nOJy4eHHbLI Omeem.
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5. (2 6amna) B cpearem u3 2000 cagoBBIX HACOCOB, TOCTYIUBIINX B MPOAAXKY, 6 MOATE-
KatoT. Haiinute BeposSTHOCTH TOTO, YTO OJMH CIy4YailHO BBHIOPAHHBIN AJIs1 KOHTPOJISL HACOC HE
HoJaTEKaAET?

6. (2 6amra) CpaBHUTH BCXOKECTh CEMSH JIFOOBIX TPEX BHUJIOB OJHOJICTHUX I[BETOB 32
nocneanue 3 roga. CocTaBUTh [uarpaMmy 1o HaiIeHHBIM JaHHBIM. ClenaTh BHIBOIBL.

7. (2 6amna) LIBeTOBOAY MPEMIOKUIN YKPACUTh KIyMOy IIBETaMH, UCIIOJIB3Ys 3 BUMA.
CKOJIbKO Pa3IMYHBIX BAPUAHTOB €CTh y LIBETOBO/IA, €CJIM €CTh BHIOOP U3 5 BUAOB pa3HOil pac-
caapl?

8. (2 6amta) CKOJIBKUMH CITIOCOOAMH MOYKHO TIOCAIUTh 4 KyCTapHUKA B OJUH PsI?

JlonoJHUTEIbHASA YACTh

IIpu g¢vinonunenuu 3adanua 9 3anuwiume x00, 060CHOBAHUE PEUIEHUSA U NOTYYUEHHDLI
omeem.

9. (3 6amma) YToOBbl MOCTYNUTh B MHCTUTYT Ha CIEHUANBbHOCTh «Mactep cajoBo-
apKOBOTO U JIAHJIMA(QTHOTO CTPOUTENBCTBA», AOUTYPUEHT J0JbKeH Habpate Ha EI'D He me-
Hee 70 OaIoB 1Mo KaKAOMY U3 TPEX MPEIMETOB — MaTeMaTHKa, PYCCKUH S3BIK U MHOCTpaH-
HBIH s13bIK. YTOOBI MOCTYNHTH Ha clielHaNbHOCTh «KoMMepIus», Hy)KHO HaOpaTh HE MEHee
70 GaiIoB MO KaXXJOMY M3 TPEX MPEIMETOB — MAaTEeMaTHUKa, PYCCKHHA S3BIK U OOIIECTBO3HA-
HHE.

BepositHOCTB TOTO, YTO aOUTYypHEHT 3. MOIydyuT He MeHee 70 OayuIoB MO MaTeMaTHKe,
paBHa 0,6, o pycckomy si3bIky — 0,8, 10 HHOCTpaHHOMY $3bIKY — 0,7 U MO 00IIECTBO3HAHUIO
-0,5.

Haiinute BEpOsTHOCTH TOTO, UTO 3. CMOXKET MOCTYIUTh XOTs Obl HA OJIHY M3 JABYX YIO-
MSHYTBIX CIIELHAIBHOCTEM.

ITAJOHBI OTBETOB:

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

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, IPy 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.

Teopernueckne BONPOCHI:

Urto Ha3bIBaeTCs ypaBHEHUEM?
UTo 3HAYUT pelIUTh YpaBHEHUE?
Urto Takoe KOpeHb YpaBHEHUS?
YTto Ha3bIBaeTCSI HEPABEHCTBOM?
UTO 3HaYUT pElIUTh HEPABEHCTBO?
B ueM 3akirodaeTcst «MeTOa HHTEPBAIOBY?
Urto Ha3bIBaeTCs pelIEHNE CUCTEMbl YpaBHEHUIT?
YTo 3HAYUT PELIUTh CUCTEMY YPaBHEHUN?
[Tpu pemeHnn KakuxX ypaBHEHHUH M HEPAaBEHCTB, CIEAyeT OOpaTUTh BHUMAaHUE
Ha 00J1aCTh JONYCTUMbIX 3HAYEHUI?

10.  Ilepeuncnure criocOOBI pelIeHUs] YpaBHEHUIA.

11.  Ilepeuncnure criocoObl perIeHUsI CHCTEM YpaBHEHUI.

CoNor~LNE

KourTpoJsnLHas padora

00s13aTeJILHAA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anunwiume npasuibHbLL OMEEM U3 Yemublpex NPeo10HCeHHBIX:
1. (1 6amn) Kakoe u3 uncen siBnsiercsi KopaeM ypaBHenus: 10gy(x+1) =1
A)-1;b)2;B) 1;T)0.
2. (1 6amn) Kakue u3 ypaBHeHHH HMEIOT O0iee 0JJTHOTO 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 —32 — X = 2.
A) nuneiinoe; b) kBanpatHoe; B) uppanmonansHoe; I') panroHanbHoe.

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

Ilpu évinonnenuu 3a0anuii 5-8 3anuwiume x00 peuwienus u NOJIY4eHHbLIL Omeem.
5. (2 6anna) Haiinute KOpeHb ypaBHEHUS |X - 3| =2.

X-y=38
6. (2 6anna) Pemute cuctemy ypaBHEeHUI {Zx_gy 15"
2x? —5x
7. (2 6amna) Pemmte HepaBeHCTBO ~_3 <X

8. (2 6amna) Penmre ypaBrenue (2x — 3)V3x%2 — 5x — 2 =0.

JIOMOJHUTENLHAA YACTh
Ilpu évtnonnenuu 3adanun 9 3anuuiume xo00, 000CHOGAHUE PeUIeHUA U NOTYYEHHbLI
omeem.
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9. (3 6ama) Pemmure ypaBHenue 2 sin? x—+/3 COS(% - Xj = 0. VkaxxuTe KOPHU ITOTO

3
ypaBHEHUS, IPUHAUICIKAIINE OTPE3KY [7, 37[} .

9TaI0HBI OTBETOB:

Homep 1 2 3|4 5 6 7 8 9

3aJaHus

OtBer B|AB|B|A| 15| (10;2) (—oo;O)U[Z;B) —1:6 271_73 8T i
? 37 3 7~ -
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5. ®oH/ OLIEHOYHBIX CPEACTB ISl Py0e:KHOT0 KOHTPOJIs (110 utoram 4.1 — 4.4)

Oo0s13aTebHAA YACTD
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaeunvhnolii omeem u3 yemulpex npeoJio-
HCEHHBIX.
1. (1 6amn) IlsaTepo paboYMX BCTPETHIIUCH MPH BBICAIKE IIBETOB B KIIyMOBI. CKOJIBKO

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

1
2. (1 6amm) Kakue u3 uncen SBISIOTCS KOPHEM YpaBHEHUS COS X = 2 ?

T Vs T 2
A) xX=—; B)x=—=; By x=—; ') x=—.
) 6 ) 3 ) 2 ) 3

3. (1 6amn) Mexay KakuMU ABYMS HATypAJIbHBIMU YHCIAMU HAXOIUTCS YHCIIO V19?2
A)19u20;b)2u3;B)18u19;I")3 u4.

4. (1 6ann) Ha pucynke n3o0paxén rpaduk GyHKIHH BHIA f(X): a*. Haiinure 3Ha-
YeHUE f(2).
YA

::ur"

flx)=a"

T
o

. o 1. X
A) 25.; Bb) 5; B) 32; I') HeT BepHOTO OTBETA.

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

5. (2 6ama) 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 6ana) Pemute ypaBHeHHe: 2C0S X — J2=0.
1 1

7. (2 6anna) Haiaure 3HaueHue BoipaskeHus 1) 643 — 2435 ;
2) Y2337 .§22.3%.

1 8-5x 2 2X+3
8. (2 6amta) Pemute HepaBeHcTsa 1) (Ej >216; 2) (g)

4
< —.
25
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JIOOJTHUTEILHAA YACTh

Hpu évinoniHeHuu 3a0anus 9 3anuwume xod, obocHosanue peuienusn u l’lOlelleHHblIZ

omeem.

9. (3 6amra) PaccrosHue oT HaOIIOJATEIISI, HAXOIAIIEroCcs Ha HEOOIbIION BeIcOTE N KH-
JIOMETPOB Haj 3eMJIEH, 10 HAOJI0IaeMOM UM JIMHUW TOPU30HTA BBIYMCIIACTCS MO (GopMmyJie

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

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

Homep | 4 | 5 | 5| 4 | 5 6 7 8 9
3aMaHus

T D1 1) (2,2; +
Omer |A|B|B|A|S8 X=iz+2ﬂk,kez 2;18 )[ ») 0,18

2) [-0,5; + )
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6. @OH/ OIIEHOYHBIX CPEACTB AJIsl MPOMEXKYTOUHOIH aTTecTannu (IK3aMeH)

Ha BbImosiHeHHE MUCHbMEHHOM SK3aMEHAIIMOHHON pabOoThI 10 MaTeMaTHKe AaeTcs 4 ac-
TpOHOMHYECKHX Yaca (240 MuHYT).

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

OO0s3aTenbHasT YaCTh COJCPKUT 3aJaHUS MUHHMAIBLHOTO O00S3aTeIhHOTO YPOBHS, JO-
MOJHUTEIbHASA YacTh — OoJiee CI0KHBIE 3aJaHu.

[Tpu BHIMOTHEHUH 3aaHUNA 00S3aTENBHON YaCTH TPEOYeTCs MPEACTABUTh XOJ PEIICHHUS
M yKa3aTh MOJYyYEHHBIH OTBET. 3a MPAaBUILHOE BBHIOJTHEHHUE JIFOOOTO 3aaHus U3 00s13aTelb-
HOW YacTu oOyuaromuiics monydaere oguH Oami. [lpu BBIMONHEHWM 3adaHUS U3 JOIMOJIHH-
TEJIBLHON YacTH HEOOXOAMMO MOAPOOHO OMUCATh XOJ PEIICHUsS W JaTh OTBeT. IIpaBUIbHOE
BBINIOJIHEHME 3aJJaHUH TOIMOJIHUTEILHON YacTU OlcHUBaeTcs 3 Oammamu uian 1-2 Oamiamu 3a
YACTUYHOE PEIICHHE.

bainel, monyyeHHbIe 32 BCE BBITTOJIHEHHBIE 3a/1aHHsI, 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)

3K3¢menauuonnbte 3a0aHUs O Mamemamuke

00s13aTeILHAA YACTh

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

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

2. (I 6ann) Ha pucyHke >XKUPHBIMH TOYKAaMHU IOKa3aHO CYTOYHOE KOJMYECTBO
0CaJIKOB, BbIMagaBIux B Dnucte ¢ 7 no 18 nexabps 2001 rona. ITo ropuzoHTanu yka3plBaroT-
Csl YUCIIa MECSIa, 10 BEPTUKAIN — KOJIMYECTBO OCAJKOB, BBHINMABIINX B COOTBETCTBYIOLIUI
JIeHb, B MIJTUMeTpax. [ HarjasaHOCTH JKUPHBIE TOYKH HAa PUCYHKE COECIUHEHbI JUHUEH.
Omnpenenure Mo pUCyHKY, CKOJIBKO JHEH BbINaAaI0 0ojee 2 MUIITUMETPOB 0CAKOB?
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3. (1 6ann) Mobwunbabi Tenedon cromt 16000 pybneii. Uepe3 HekoTOpoe Bpemst
[IEHY Ha 3Ty MoJenb cHu3uIu 10 15200 py6ueii. Ha ckonbko mporieHToB Obliia CHU)KEHa I1ie-
Ha?

4, (1 6ann) Ha Tapenke 16 mupoxKOB: 7 C pbIOOH, 5 ¢ BApEHbEM U 4 C BUIITHEH.
O nayran BeIOMpaeT ouH MUPOKOK. Haliiute BEpOSATHOCTD TOTO, YTO OH OKAXKETCSI C
BHIITHCH.

5. (1 6ann) Haiinure 3HaueHue Beipakenus 10g,2 + log, 32
6. (1 6ann) Haiimure KOpeHb ypaBHEHUs v 7 —6X = 7.
7. (I 6ann) Peumre HepaBerctso 2 > 64. B oTBeT 3aNMIUNTE HAUMEHBILIEE [1O-
JIOKHUTEITBHOE YHCIIO.
. +2 1
8. (I 6ann) Haiinute KOpeHb ypaBHEHUS ==—.
3x-2 4
9. (I 6ann) Haiigute mnpowsBoaHyro  ¢yHKimd B Touke X =0:
yzgx4 —6x% +7x—1.
10. (1 6ann) LIBeTHUK, 0OPMIIEHHBIN IO HHANBUAYAIBHOMY 3aKa3y, UMeeT (popmy

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

11. (1 6ann) Haiinure miomans Gurypsl, n300pakeHHON Ha PUCYHKE

12. (1 6ann) Temo nQBUKETCS 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 MmIoIaas 3eMJIH, OTBEICHHOTO MO KIIyMOY, IEPUMETP KOTO-

pOTO OTPAaHUYHMBAIOT JIUHUH Y = x2—2x-2u y = —x2 + 2. Boinosuure gyeptexx. OTBeT naii-
TE B KBaJPaTHBIX METpax.

14. (3 6anna) Pemnre ypaBHEHHE sin? x—2sinx =0. B oTBeT 3aNHmATe KOMHYECTBO
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pelICHU#, TPUHAISKAIINX TPOMEXKYTKY [0; 47T ]
15. (3 6anna) Haiinute 06b€M MHOTOTpaHHUKA, H300paXKEHHOTO Ha PUCYHKE (BCE JIBY-
TPaHHBIE YIJIBI IPSIMBIE).

! 1

)

16. (3 6anna) TlepBoiii cagoBOA BBICAKUBACT 126 CaKCHIIEB HA 5 4acoB OBICTpEe, YeM
BTOpO. CKOJIBKO Ca)KEHIIEB 3a Yac BBICA)KMBAET MEPBBIN CaJ0BOJI, €CIIM MU3BECTHO, YTO OH 3a
4ac MOJKET BBICAJIUTh Ha 5 CayKEHIIEB OOJIbIIIE BTOPOTO?

ITAJIOHLI OTBETOB:

Homep 1123} 4 |56 |7 8 |9 10 11 112 |13 |14 | 15| 16
3alaHuA

OtBer 2,13|5/02|6|—7|1|-10| 7 3500|1511} 9 5| 6 |13
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