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®oHJ OLEHOYHBIX CpEeACTB pa3paboraH Ha ocHoBe DenepanbHOrO
rOCY/IapCTBEHHOIO O0OpPa30BaTENBHOIO CTAHJApTa CPEIHEr0 NPOQECCHOHAIBLHOTO
oOpazoBanust no crneruanbHocTd 40.02.02 IlpaBooxpaHuTenbHAsE EATEIBHOCTD
(yTB. mpukazoM MunuctepctBa oOpazoBanus u Hayku PD ot «09» nexabps 2016 1.
Ne 1547).

@DOHJT OICHOYHBIX CPEACTB PAacCMOTpeH H 0a00peH [lemarormdeckum
coeroMm Komnemxka YensiOnHCKOTO rocyapCTBEHHOTO YHUBEpCUTETA (TIPOTOKOT No
1 ot «30» aBrycra 2023 1.).

CocraBurens(n): I'agensmmna I H.., npenogaBarens MaTeMaTUKH.
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1. Pesyabrarsl o0yuenusi, persiaMmeHTupoBanubie ®I'OC C00 ¢ yuetom @PI'OC
C1io

JAucuuniuHapHbie (MpeIMeTHbIe) Pe3yIbTaThl 0TPAKAIOT:

- Branenne wMeTogamMu 10Ka3areNnbCTB, AJTOPUTMAaMU pELICHHs 3ajady;
yMeHHE (HOPMYIUPOBATh ONPENCIICHUS, AaKCUOMbI U TEOPEMBbl, NPUMEHATH UX,
IPOBOJIUTH JI0Ka3aTeIbHbIE PACCYXKACHUS B XO/I€ PEILICHUS 3a/1ay;

- YMeHue omnepupoBaTh TOHATUSAMHU: CTENEeHb 4YHCcla, Jjorapudm ducna;
YMEHHE BBITIONHATh BBIUMCICHHE 3HAYCHWH W MpeoOpa3oBaHMs BBIPAKEHUH CO
cCTeneHsMH U Jorapudmamu, npeoOpa3zoBaHusi  JpPOOHO-PALMOHATBHBIX
BBIPAKCHU;

- YMeHHe oOmepupoBaTh TMOHATUSMHU: PpaAlMOHAIBHBIC, HppaIOHAIHHBIC,
MoKa3aTeNbHbIC, CTENIEHHBIC, JJorapu(MUIeCKre, TPUTOHOMETPUIECKIE YPaBHEHUS
Y HEPAaBEHCTBA, NX CUCTEMBI;

- YMeHue omnepupoBaTh MOHATHAMHU: (QYHKLIMS, HenpepbiBHAs (QyHKIuS,
IPOM3BO/IHASA, TEpPBOOOpa3Hasi, OINpeNeJeHHbI WHTErpajg; yMEHHE HaXOAUTh
IPOU3BO/HBIE JJIEMEHTAPHBIX (YHKIUH, HCHONb3YysS CIPaBOYHBIE MaTepUab;
UCCIIEZIOBATh B MPOCTEHIIMX Clay4yasX (QyHKUMM HAa MOHOTOHHOCTb, HAXOAMTH
HaMOOJBIITNE U HAMMEHBIITNE 3HAUYCHUS (QYHKIIUN; CTPOUTH rpadKi MHOTOUJICHOB
C  WCIIOJIb30BaHUMEM  ammapara MareMaTHYecKOro  aHajiu3a; I[PUMEHSTh
OPOM3BOAHYIO TIPH pEHICHWH 3ajJad Ha JABIDKEHHE; pemaTh MPAKTUKO-
OpHMEHTHPOBaHHBIC 33Ja4l HA HauWOOJbIIKE ¥ HAUMEHBININE 3HAYCHUS, Ha
HAXOXICHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMeHue  omepupoBaTh  NOHATHSIMH:  paluoHaidbHas  (QyHKIuA,
nokazarenpHas (QyHKIWA, CTeNneHHas QyHKOus, JorapupmMudeckas QyHKINA,
TPUTOHOMETpUYEeCKrUe (YHKIIMH, OOpaTHbIE (PYHKIWU; YMEHHUE CTPOUTH Tpaduku
U3YyUYEHHBIX (YyHKIUH, HCHOJIB30BaTh TIpapUKHd MPU H3YYEHUU MPOLECCOB U
3aBUCUMOCTEH, MPU PELICHUHU 334a4 U3 APYTUX y4yeOHBIX MPEIMETOB U 3a4ad U3
peanbHOM )KU3HH; BbIpaXXaTh GOPMYIaMH 3aBUCUMOCTH MEX/1y BEJIMUMHAMY;

- YMeHue pemarb TEKCTOBbIE 3aJadM pa3HbIX TUIIOB (B TOM 4YHCIE Ha
IOPOLEHTHI, JOJIM M YacTH, Ha JBUXKEHHE, pabOTy, CTOMMOCTh TOBAPOB U YCIIVT,
HaJIOTH, 3a/laud M3 00JacCTH YIPABJICHUS JMYHBIMM U CEMEHWHBIMH (PUHAHCAMM);
COCTaBJIATh BBIPAXKCHMsSI, YPABHEHUS, HEPABEHCTBA M UX CUCTEMBI IO YCIOBHIO
3aJ]a4u, HMCCIIEJOBaTh MOJNYyYEHHOE pEUICHHE M OLIEHWBaTh MPABIONOA0OHOCTD
PE3yIbTATOB;
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- YMeHue onepupoBarh NOHATUSMH: CpelHee apu(pMeTnyeckoe, MeNHaHa,
HauOonblllee W HaUMEHbIIEE 3HAYEHMs, pa3Max, JUCHEpPCUs, CTaHAAPTHOE
OTKJIOHEHHE YMCJIOBOTO HAbOPa;

- YMeHue u3BleKaTh, HHTEPIPETUPOBATh HH(POPMALIKIO, IPECTABICHHYIO B
Tabmuuax, Ha JauarpamMmax, TrpaduKax, OTpPa)Xkalollyl0 CBOMCTBa pealbHbIX
IPOLECCOB U SIBJICHUM; MPEeNCTaBIsATh HH(OPMALMIO C TMOMOIIBIO TabmuIl] U
JAyarpaMM; HCCIIE0BaTh CTaTUCTUYECKHE JAHHBIE, B TOM YHUCJE C IPUMEHEHUEM
rpauuecKux METOIOB U SJIEKTPOHHBIX CPEICTB;

- YMEHHE OIlepUpOBaTh MOHATUSAMM: CIy4YalHBIM OIBIT U CIIy4aiHOE
cOObITHE, BEPOSTHOCTh CIIY4ailHOTO COOBITHS;

- YMeHue BBIYUCIATH BEPOATHOCTh C MCIOJb30BAHMEM TpaduuecKux
METOJIOB; MPUMEHATH (QOpMYJIbl CIOXKEHUS U YMHOXEHHS BEPOSTHOCTEH,
KOMOUHATOpHBIE (haKThl U POPMYJIbI PU PEUICHUU 3a/1a4; OLICHUBATh BEPOATHOCTHU
peanbHbIX COOBITUI; 3HAKOMCTBO CO CITy4YallHBIMU BEJTUYMHAMM;

- YMeHHe TNpUBOAUTH MPUMEPHI MPOSBIEHUS 3aKOHA OONBIIMX YHCEN B
IPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMeHue  omnepupoBaTb  NOHATHUSAMH: TOYKA, IpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, ABYTPAHHBIN YIOJl, CKPEIIMBAIOLIMECS MPSMBIE, TAPAIIIEIbHOCTD U
NEPIECHIUKYIISIPHOCTD MPAMBIX U INIOCKOCTEM, YTOJI MEXAY NPAMBIMH, YTOJI MEXAY
IPSAMOM M IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMH, PACCTOSTHUE OTTOYKH [0
IIJIOCKOCTH, PACCTOSHUE MEXAY IPSAMBIMH, DPACCTOAHUE MEXKIY IUIOCKOCTIMU;
YMEHHUE UCIIOJIb30BaTh MpPU PEUIEHUM 3aJlad H3y4deHHble (aKTbl U TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIET0 MUPA;

- YmeHue ONIEPUPOBATH MTOHATHSIMU: MHOTOTPaHHUK, CEeYeHHUE
MHOTOTpaHHMKa, Ky0, Tnapaienenunen, nOpusMma, Oupamuaa, @urypa u
MOBEPXHOCTh BpAIlleHUs, IWIMHADP, KOHYC, Imap, cdepa, ceueHUs (GUrypsl
BpallleHus, IUIOCKOCTh, Kacaromiasicssi cdepbl, IWIMHAPA, KOHYyca, IUIOMIAIb
NOBEPXHOCTH MUPaMUJIbI, PU3MBI, KOHYCa, HWIMHJpA, IJIOWAaAb chepbl, 00beM
Ky0a, MNpSMOYTOJIbHOTO MapajuieNenuIeaa, HTUPaMUIbl, NPU3MBL, LHIMHAPA,
KOHycCa, 11apa; YMEHHE M300pa)kaTb MHOTOTPAHHUKH U MOBEPXHOCTU BpallleHU,
UX CEYECHHUSA OT PYKH, C IIOMOILBI0 YEPTEKHBIX MHCTPYMEHTOB U IEKTPOHHBIX
CPEACTB; YMEHHE paclo3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE, YMCHUE
pacrio3HaBarh IIPaBUJIbHbIE MHOTOTPAHHUKU;

- YMeHue onepupoBaTh MOHATUSIMU: ABM)KEHUE B MIPOCTPAHCTBE, M1OI0OHBIE
¢Gurypsl B IpOCTPaHCTBE; UCIOIH30BaTh OTHOIIECHUE IJIOUIa/Iel MMOBEPXHOCTEH U
00BbeMOB MO0OHBIX (PUTYP MPHU PEUICHUH 3a/1a4;

- YMeHHE BBIYUCIATh T€OMETPUYECKUE BEJIWYMHBI (IUIMHA, YroJjl, IUIOIA/lb,
00beM, MII0LIaAb MOBEPXHOCTH ), UCTIONB3Ys U3yUEHHBIE (POPMYIBI U METOBI;
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- YMeHue OIllepUpOBaTh MOHATUAMM: NPSIMOYIOJIbHAs CUCTEMa KOOPIMHAT,
KOOPAUHATBI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJIAPHOE IIPOU3BEICHUE, YIOJl
MEXKy BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YMCIIO; HAXOAUTH
C TIOMOINBIO HM3YYEHHBIX (OPMYIT KOOPAMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE
MEXKy ABYMs TOUKaMHU;

- YMeHue BbIOMpaTh MOAXOMALINM U3YUSHHBINH METON Ui PEIleHUs 3a]auu,
pacrno3HaBaTh MaTeMaTuyeckue (pakThl 1 MaTEMaTUYECKUE MOJIEIHN B IPUPOIHBIX U
OOLIECTBEHHBIX  SABJICHUSX, B HCKYCCTBE; YMEHHE NPHUBOAUTH MPUMEPHI
MaTeMaTU4YECKUX OTKPBITUN POCCUMCKON U MUPOBOM MaTeMaTu4eCKOW HayKH.

- YMEHHE OIepUpOBaTh MOHATUSAMHU: OIPEAECIEHUE, aKCUOMa, TEOpEMa,
CJIeJICTBHE, CBOMCTBO, MPHU3HAK, JOKA3aTeIbCTBO, PABHOCHIIbHBIE (POPMYITHPOBKHU;
ymeHue GopMyInpoBaTh 0OpPATHOE U IPOTUBOIIOJIOKHOE YTBEPKICHUE, TPUBOJIUTH
IIPUMEPBI U KOHTPIPUMEPHI, MCIOJIB30BaTh METOJ MAaTEMaTHYECKOM WHIYKIIUU;
IIPOBOJIUTH JIOKA3aTENbHBIE PACCYXKIEHUS IpU PEUICHWH 3a4ad, OLICHUBATH
JIOTUYECKYIO NMPAaBUIIBHOCTD PACCYKICHUM;

- YMeHue OlepupoBaTh MOHATUAMU: MHOKECTBO, IIOJAMHOKECTBO, OIIEpallun
HaJl MHOKECTBAMM; YMEHHME MCIIOJIb30BaTh TECOPETUKO-MHOXECTBEHHBIN armnapar
JUI OIIMCAHMS PEaJbHBIX IPOLIECCOB U SIBICHUM, U IIPU PELICHHUM 3a7a4, B TOM
yyclie U3 Jpyrux y4yeOHbIX mnpeameToB; 2.1 Pesynabrarel, 3akpemieHHbIE 3a
JUACHUIIMHON

- YMeHue omnepupoBaTh MOHATUSMU: rpad, CBA3HBIA rpad, AepeBO, LHUKII,
rpag Ha IUIOCKOCTH; YMEHHME 3a/JaBaTb W OMNMUCHIBATH TIpadbl pazIuYHBIMU
crioco0aMu; UCTIONb30BaTh rpadbl MPU PEILICHUH 33/1a4;

- YMeHue cBOOOJHO OINEpPUPOBATH MOHATUAMM: COYETAHUE, MEPECTAHOBKA,
YUCJIO COYETaHUM, YUCIIO MepecTaHOBOK; OMHOM HbIOTOHA; yMeHHE MPUMEHSTH
KOMOMHATOpHBIE (DAKTHI M PACCYKICHUS I PEIICHUS 3a/1a4;

- YMeHue OonepupoBaTh MNOHATUSAMM: HATYPAIBHOE YHCIIO, LIEJIOE YHCIIO,
OCTAaTOK 10 MOIYJII0, PALMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHCIIO, MHOXKECTBA
HaTypaJIbHbIX, LEJbIX, pPAlUOHAJIBHBIX, JIECUCTBUTEIBHBIX YHUCEI;, YMEHHUE
UCIOJIb30BaTh MPU3HAKU JEIMMOCTH, HaWMEHbUIMM OOIWUN JenuTens U
HauMeHblllee o0llee KparHoe, airoputM EBkiauaa npu  peuieHud  3ajau;
3HAKOMCTBO C Pa3JIUYHBIMU IIO3ULIMOHHBIMU CUCTEMAMU CUUCIICHHUS;

- VYMeHue CcBOOOAHO ONEPUPOBATh MOHIATUSMM: CTEHNEHb C LEJIBIM
[I0Ka3aTeJIeM, KOPEHb HaTypajlbHOM CTEIEHH, CTENEeHb C palUdOHAJIbHBIM
NIOKAa3aTejaeM, CTENEeHb C JICMCTBUTENbHBIM (BELIECTBEHHBIM) IOKA3aTEIIEM,
jorapudm yucia, CHHYC, KOCUHYC U TaHT€HC ITPOM3BOJIBHOTO YKCIIA;

- YMeHHe OInepupoBarb IMOHATUAMHU: TOXKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMAa YPaBHEHHUW M HEPABEHCTB,

© ®I'BOY BO «Yenl 'V»




Muno6prayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)

Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka
Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh

Bepcus noxymenra - 1 ‘ ctp. 7 u3 43 IlepBslii 3x3eMIIIAp ‘ KOITIHA Ne

PaBHOCWIBHOCTb  YpPaBHEHMI, HEpPAaBEHCTB U  CHUCTEM, PpaLMOHAJIbHBIE,
UppalMOHAIIbHBIE, [IOKa3aTeJbHbIE, CTETICHHBIE, jgorapupmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHMs, HEPABEHCTBA M CHUCTEMbBI; YMEHHUE pEIIaTh
YpaBHEHUS, HEPABEHCTBA M CHCTEMBI C MOMOIIBIO PAa3IMYHbIX IPUEMOB; PEIIATH
YpaBHEHUS, HEPABEHCTBA M CHUCTEMBI C MapaMeTPOM; IMPUMEHATH YPAaBHEHHS,
HEpPaBEHCTBA, MX CHUCTEMBI I PELICHHS MaTeMaTH4YeCKHUX 3aJad M 3a1ad U3
pa3TUYHBIX 00JIaCTe HAYKU U PEAIbHOMN KU3HU;

- YMmenune cBOOOMHO OMEpUpOBaTh MOHATUAMU: Tpaduk (YHKIUU, OOpaTHas
byHKMsA, KoMno3uuua (yHKUWN, JTuHeWHas (YHKUUSA, KBagparhuyHas (QyHKIuS,
cTeneHHas (QYHKOUS C LENbIM I0Ka3aTeleM, TPUTOHOMETpUYECKHe (yHKIUU,
oOpaTHble TPUTOHOMETpPUYECKHE (PYHKIMH, MOKa3areibHas U Jiorapudmuueckas
(GYHKUMU; yMEHHE CTPOUTh TpaduKu (PYHKIUH, BBINOIHATH MNPEOOpa30BaHUS
rpapuKoB (PYHKIIHI;

- YMeHue ucnoiab30BaTh rpaduku GyHKUUN I U3YUYEHUs MPOLIECCOB U
3aBUCUMOCTEHN IIPH PELICHUH 3aJ1a4 U3 APYTUX y4eOHBIX MPEAMETOB U U3 peanbHON
’KU3HU; BbIpaxaTh (popMyaaMu 3aBUCUMOCTH MEXY BEIMUYUHAMU;

- YMmeHue CcBOOOAHO ONEpPUPOBATh TMOHATHUAMU: YETHOCTh (PYHKLHH,
NEPUOIUYHOCTh (DYHKIMU, OrPAaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTbh (DYHKIIMH,
SKCTpeMyM (yHKIIMM, HaWOOJbIllee W HaWMEHbIee 3Ha4eHUs (yHKIUKM Ha
IPOMEXYTKE; YMEHUE NPOBOJUTH UCCIEI0BaHUE (PYHKIINY;

- VYMeHue uCIOoNIb30BaTh CBOWCTBA M Tpaduku (YyHKUUNA IS PEIICHUS
ypaBHEHUH, HEPABEHCTB M 3a/la4 C MapaMeTpamMu; u300paxarb Ha KOOPAUHATHOU
IJIOCKOCTH MHOXKECTBA PEILICHUN YpPaBHEHHI, HEPABEHCTB U UX CUCTEM;

- YmeHue CBOOOAHO ONEPUPOBATH MOHATHSAMU: IMOCJIEI0BATENbHOCTD,
apumeTnyeckas MNpOrpeccusi, TreoMeTpHyYecKass Mmporpeccus, OECKOHEUHO
yOBIBaromIast reOMeTpUYECcKast IPOrpeccusi; yMEHUE 3a]1aBaTh
MIOCJIEZIOBATEIBHOCTH, B TOM YHUCJIE C IOMOIIBIO PEKYPPEHTHBIX (POpMYIT;

- YMeHue onepupoBarh MOHATUSIMU: HENPEPHIBHOCTh (PYHKLIMHU, ACUMIITOTHI
rpaduka QyHKUMHU, NIepBasi U BTOpas Mpou3BoJHas (QYHKIUH, T€OMETPUUECKUN U
(¢u3nyeckuil CMBICI MPOU3BOJHON, MEPBOOOpa3Has, OMNPEICIICHHBIM HHTErpal;
YMEHHE HaXOJUThb AaCHUMITOThl rpaduka (QyHKIMU; YMEHUE BBIYUCIATH
IPOU3BOIHBIE CYMMBI, HPOU3BEACHMS, YaCTHOIO M KOMIIO3ULMHU (PYHKIIHH,
HaXOJUTh YPAaBHEHHE KacaTeNbHOM K rpauKy PyHKIHH;

- YMeHMEe MCNONb30BaTh MPOU3BOAHYIO AJISl UCCIENOBaHMS (YHKLMM, IS
HAXOXKJICHUS HAWIYyYIIEero pPElIeHUs B NPUKIAJHBIX, B TOM YHCJIE COIMAIbHO-
HSKOHOMHYECKHX U (PU3NYECKUX 3a7adax, JAJIsl ONpeAeNCHUSI CKOPOCTH U YCKOPEHUS;
HaxXOIUTh IUIOMIAAW W OOBEMBI (QUIYp C TOMOIIBIO HHTErpaja; IPUBOAUTH
IpUMEpPhl MaTeMaTHYeCKOTO MOJEIUPOBAHMS C TMOMOUIbI0 IuddepeHnanbHbIX
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YPaBHECHUI;

- YMEHHE OmNepUpOBATh MOHATHUAMH: KOMIUIEKCHOE YMCIO, COIPSKEHHbIE
KOMIUJICKCHBIE YHCJIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO uucia, (Gopma 3ammcu
KOMIUJIEKCHBIX YHCEelN (TeoMeTpruecKasi, TPUTrOHOMETpUYecKas U ajaredpanyeckas);
YMETh TMPOU3BOAUTL apuPMeTHUYeCKue IACHCTBUS C KOMIUICKCHBIMU YHCIAMU;
MPUBOAUTH TPUMEPHI HCTIOJIB30BAHUS KOMILJIEKCHBIX YUCE;

- YMeHue cBOOOIHO OINEpUpPOBaTh MOHATHAMH: CpeaHee apupMeTHUECKoe,
MeauaHa, HauOoiblllee W HAUMEHbBIIEe 3HAYEHHUs, pa3Max, JIUCIepPCHs,
CTaH/IAPTHOE OTKJIOHEHHE JJIsI ONIMCAHMS YUCIIOBBIX JaHHBIX; YMEHUE UCCIIEI0BAThH
CTaTUCTUYECKUE JTaHHBIE, B TOM YHCII€ C IPUMEHEHUEM Ipa@UUeCKUX METOJOB U
ANEKTPOHHBIX CPEACTB; TparuecKu HUCCIe0BaTh COBMECTHBbIE HAOMIONEHHUS C
MOMOIIBIO JJUarpaMM PacCEUBaHUS U JIMHEMHOW PETPECCUU;

- YMeHne HaXouTh BEPOSITHOCTH COOBITUI C UCIIOJIb30BAaHUEM TpadruecKux
METOJIOB; NMPUMEHSATh AJIA PELICHUs 3a1ad (QOopMysbl CIOKEHHS U YMHOKEHUS
BEpPOATHOCTEW, (QOopMyny TMOJHOW  BEpOSTHOCTH, (opmyny  bepHymin,
KOMOUHATOpHBIE (paKThl U POPMYJIbI; OIEHUBATH BEPOATHOCTU PEATbHBIX COOBITUH;

- YMeHue ornepupoBaTh MOHITUSIMU: CIydailHasi BEJIMYMHA, PACIpPEICICHUE
BEPOATHOCTEW, MaTeMaTH4eCKOe OKWJAHWE, JHCIEepCHs W CTaHJApTHOE
OTKJIOHEHHUE CIIy4YalHOW BENWYUHBI, (QYHKIUMU pachpenereHusi W IUJIOTHOCTU
PAaBHOMEPHOTIO, ITOKA3aTEIbHOTO U HOPMAJIBHOIO PACIPEACICHMI;

- YMEHUME UCITIOIb30BaTh CBOMCTBA U3YUYECHHBIX PACIPEACICHUM 1Sl PELICHUS
3aJla4; 3HAKOMCTBO C IMOHSATHUAMM: 3aKOH OOJBIIMX YHUCEJI, METOAbl BHIOOPOUYHBIX
UCCJIEI0BaHUI; YMEHHE TPUBOJUTH MPUMEPHI IPOSBIEHUS 3aKOHA OOJBIINX YHCEIT
B MIPUPOJIHBIX U OOIIIECTBEHHBIX SIBJICHUSX;

- YMeHHe cBOOOAHO ONEepUpOoBaTh MOHATUSMHU: TOYKA, MpsAMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM YTOJI, ABYTPAHHBIM YIOJI, TPEXTPAaHHBIN
yIOJI, TIEPECEKAIOIIMECS, IapajulelIbHble W CKPEIIMBAIOIIMECS  TPSAMBIE,
NapajuleIbHOCTh U NEPHEHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroll MEXAY
OpSAMBIMH, YTOJl MEXAY NPSMOW M IUIOCKOCTBIO, YrOJd MEXAY IUIOCKOCTSIMU;
YMEHHUE UCIIOJIb30BaTh MPU PEHICHUH 3ajlad H3y4yeHHble (aKThl U TEOPEMbI
IJIAHUMETPHUH; YMEHUE OIIEHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIEM MHUPE;

- YMeHue  omnepupoBaThb  MNOHATHUSIMHA:  MHOTOTPaHHUK,  CEUYEHUE
MHOTOTpaHHMKA, MpaBUJIbHBIM MHOTOIPpAHHMK, MpU3Ma, NUpamuaa, Qgurypa u
MOBEPXHOCTh BpAIlIEHUS, [WJIUH]IP, KOHYC, 1ap, chepa, pa3BepTKa MOBEPXHOCTH,
Ce4YeHUs KOHYCa ¥ HWIMHJPA, TapaJUIEbHbIE OCHU WJIM OCHOBAHUIO, CEYEHHUE 11apa,
IUIOCKOCTh, Kacarommascs ceppl, HUIMHIPA, KOHYCA;

- YMeHHe CTpOUTh CEYeHHE MHOTOTpaHHHKA, N300pakaTb MHOTOTPAaHHUKH,
¢Gurypsl ¥ TOBEPXHOCTH BpAILEHUS, MX CEUEHHUS, B TOM UHCJIE C MOMOUIBIO
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AJIEKTPOHHBIX CPEJCTB;

- YMeHuEe NPUMEHSTh CBOMCTBA T'€OMETPUUYECKUX (PUIYp, CAMOCTOSTEIIBHO
dbopmynupoBaTh oOmpeAeNeHUs] H3ydaeMmblXx (QUryp, BBIIBUTATh THIIOTE3bI O
CBOMCTBax M IMpU3HAKaX reOMeTpHUUECcKUX (Puryp, 000CHOBBIBATh WIIM OMIPOBEPIaTh
UX; yYMEHHE NPOBOIUTH KiIaccu(UKalKio (UTYp IO pa3IUYHBIM IPU3HAKAM,
BBITNOJIHITH HEOOXOIUMBIE TOTIOJIHUTEIbHBIE TTOCTPOCHHUS;

- YMeHue cBOOOAHO ONMEpPUPOBATh MOHATHSMU: IUIOMAAL (PUTYpPHI, 00bEM
¢burypsl, BeTU4MHA yIJa, pAaCCTOSHUE OT TOUYKH JIO0 TNIOCKOCTH, PACCTOSHUE MEXIY
OPSMBIMH, PACCTOSHUE MEXAY IUIOCKOCTAMHM, IUIOmaAb c@epbl, IUIOIMIAlb
NOBEPXHOCTH MHPAMHIbBI, TMPU3MbI, KOHYycCa, IWJIMHIpa, O0O0beM KyoOa,
IPSIMOYTOJIBHOTO TNapayieenunena, NupamMuabl, NpU3Mbl, LUUIMHApPA, KOHYCA,
niapa; yMEHUE HaXOIUTh OTHOILLIEHHE 00BEMOB MOJOOHBIX PUTYD;

- YMeHue cBOOOJHO ONEepUpOBaTh MOHATUSIMU: JIBUKEHUE, MapajlieabHbIA
NEepPeHOC, CAMMETPHS Ha MIJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MTpeoOpa3oBaHue
noo0usi, MoAoOHbIE (UIYpbl; YMEHUE paclo3HaBaTh paBHbIE U MOJ0OHBIE
¢Gurypsl, B TOM 4HcCli€ B IPUPOAE, UCKYCCTBE, apXUTEKTYPE; YMEHHUE HCIIOIb30BATh
reOMEeTPUYECKUE OTHOLICHHS], HAXOAUTh TeOMETPUUECKHIE BEJIMYMHBI (AJIMHA, YTO,
Iomaas, o0beM) MPHU PEIICHUH 3a7ad U3 JAPYrHuX Y4EOHBIX MPEAMETOB W U3
peaIbHOMN KU3HU;

- YMeHHe cBOOOJHO ONEPUPOBATH MOHATUSMHU: MPSMOYIOJIbHAs CHCTEMA
KOOPJMHAT, BEKTOP, KOOPAMHATHI TOYKH, KOOPAUHATBI BEKTOpa, CyMMa BEKTOPOB,
IPOU3BEACHUE BEKTOpAa HA YHCIO, PA3JIOKEHHE BEKTOpa MO 0asucy, CKalIspHOE
IPOU3BEACHUE, BEKTOPHOE IMPOU3BEAEHUE, YIOJ MEXAY BEKTOpaMHu; YMEHHUE
UCITIOJIb30BAaTh BEKTOPHBIA U KOOPAMHATHBIA METOA JUIsl PEIICHHS] TEOMETPUUECKHUX
3a/la4 W 3aJla4 JpyruX y4eOHBIX MPEIMETOB; ONEpUpPOBAaTh MOHATHUAMM: MATpULA
2x2 n 3X3, onpenennTesb MaTpULbl, TEOMETPUUECKUNA CMBICIT ONIPENEIIATENS;

- YMeHue MOAENHpOBaTh pEAbHBIE CUTyalldd Ha S3bIKE MAaTE€MaTHKU;
COCTaBJISITh BBIPAXKEHUS, YPaBHEHUS, HEPABEHCTBA U MX CHUCTEMbI MO YCJIOBHIO
3a/laud, MCCIIEJOBAaTh ITOCTPOEHHBIE MOJAEIU C UCIOJIb30BAHUEM almapara
anreOpbl, UHTEPIPETUPOBATh MOTYUYEHHBIH PE3yibTaT; CTPOUTh MaTEMATUUYECKUE
MOJIEJIA C MTOMOUIbI0 T€OMETPUUYECKUX MOHATUN M BEJIMYMH, PELIaTh CBSI3aHHBIE C
HUMH  [PAKTHUYECKHE 3aJadd; COCTABIATh BEPOATHOCTHYIO MOAEIb U
UHTEPIPETUPOBATh IOJIYYEHHBIH pe3yiabTaT; pellaTh IpUKIaJHbIE 3a/1a4u
CpeACTBAMHM MaTeMaTHYECKOTO aHalINn3a, B TOM YHCIIE COLMAIbHO-3KOHOMUYECKOTO
1 (PU3UYECKOTO XapaKTepa;

- YMeHnue BpIOMpaTh NOAXOASIINNA METOA JUIsl PEIICHUs 3a]aul; TIOHNMaHue
3HaYMMOCTH MAaTE€MaTUKH B W3yUYEHUU MPUPOAHBIX U OOIIECTBEHHBIX MPOIECCOB U
SIBJICHUM; YMEHUE PAaclo3HaBaTh MPOSBIECHUE 3aKOHOB MAaT€MAaTUKH B HCKYCCTBE,
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yMEHUE MPUBOJIUTH MPUMEPHI MATEMATUUYECKUX OTKPBITUN POCCUHUCKON U MUPOBOM
MaTeMaTH4eCKON HAyKH.
OK 01. TloHumath CymHOCTh W COIHMAIBHYIO 3HAYMMOCTh CBOCU Oymymien

npogeccun, IIPOSIBJIATH K HEeu YCTONYUBBIN UHTEpEC
OK 02. [TornmaTh 1 aHaIU3UPOBATH BOIIPOCHI HEHHOCTHO - MOTUBALIMOHHON
cdepsl

OK 03 Opranu3oBbIBaTh COOCTBEHHYIO AESITEIbHOCTb, BHIOMPATh THUIOBBIE
METOJIbI U CIOCOOBI BBITOJHEHHS] MPO(PECCHOHANBHBIX 3ajay, OLEHUBATh HX
3 PEKTUBHOCTb U KAYECTBO

OK 04. IlpuHumars peumieHUss B CTAHAAPTHBIX W HECTaHAAPTHBIX
CUTYaIUSX, B TOM YHCIIE CUTYyalUsIX pUCKa, U HECTU 32 HUX OTBETCTBEHHOCTh

OK 05. TIIposBnsATH ICHUXOJOTUYECKYK) YCTOMYMBOCTH B CIOKHBIX U
AKCTPEMAJIBHBIX CHUTYyallMsIX, NPEeaAynpexaaTb W paspemarb KOHQIUKTHI B
npolecce NpoPecCuOHAIbHON AESTENbHOCTH

OK. 06 OcymecTBiasiaTh TMOWCK M  HUCIOJb30BAaHUE HMHPOPMALINH,
HeoOxoauMon st 3(O(PEKTUBHOTO BBITIOJIHEHUSI NPOGECCHOHANBHBIX —3a7ad,
1po(heCcCHOHATBHOTO U TMYHOCTHOTO PA3BUTHS

[1K 2.1. OcymiecTBAsTh OpraHU3alMOHHO - YIIPABICHUECKHE (PYHKIIUU B
paMKax MaJlbIX TPy, KaK B YCJIOBUSAX IIOBCETHEBHOM CITyKEOHOM ESITeTbHOCTH,
TaK U B HECTAHJIAPTHBIX YCIOBUSX, SKCTPEMAIIbHBIX CUTYaLUAX

2. (I)OHII OIICHOYHBIX CPEACTB AJIsd BXOAHOI'0 KOHTPOJIsA

BxonHO# KOHTpOJIb COCTOMT W3 33aIaHUM, YACTHUYHO B3SITBIX U3 OTKPBITOTO
0anka OI'D u BIIP no maremaruke. Ha BbinmogHeHue 3a1aHUil BXOTHOTO KOHTPOJIS
naetcs 1 akagemuueckuii yac (45 MUHYT).

BxomgHOit  KOHTpOIH COCTOMT ™3 2-X dYacTed: oOs3arenbHON |
JOTIOJIHUTEIIBHOM.

OO0si3aTenbHast 4acTh COACPKUT 3aJaHUS MUHUMAJIBHOTO 0053aTeIbHOTO
YPOBHSI, TOTIOJTHUTENbHAS YaCTh - 00JIee CIOKHbBIC 3a/IaHMUS.

[Ipu BbITIONIHEHUH 3aJJaHUN TPeOyeTCsl MPEJACTABUTD XOJ| PEIICHHS U YKa3aTh
MOJIyYeHHBIA OTBET. [IpaBUIILHO BBIMOJIHEHHOE 3aJjaHUE U3 00sM3aTeNbHOM YacTu
OLICHUBAETCSl B OJUH OaJll; MPaBUJILHOE BBHIMIOJHEHUE 3aJJaHUM JOMOJIHUTEIHHOM
4YacTH olleHHuBaeTcs 3 6amiaMu Uiy 1-2 6annamu 3a YaCTUYHOE PEIICHHE.

bannbl, mosryyeHHbIE 32 BCE BBINOJHEHHBIE 3a1aHUS, CYMMUPYIOTCSL.

IlIkana nepesooa 6ann106 6 ommemkKu no NAMUOANTLHOU cucmeme
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OtMeTKa Uwucno 6amtoB, HE0OXOMUMOE TSI TIOTYyYEHUS OTMETKH
«3» (ymoB.) 7-9
«4» (xopo11o) 10-12
«5» (OTJIIMYHO) 13-15

Obpa3zosamenvhbvie pe3yibmamyl, Hoojexcaujue nposepke (JemMeHmol):

JIP61,P65,IP66, IP69, IP6 12, IP6 14. IPy 1, APy 5, AP y 7,
JIPy 8, IPy 18, IP y 19. OK 01, OK 02, OK 03, K 04, OK 05, OK 06.

3aglamm BXOAHOI'0 KOHTPOJIsA

Oos3aTesibHAsE YACTh

Ilpu pewenuu 3adanuti 1-3 3anuwiume NpasuIbHbLIL OMEem U3 yemvlpex
NPeONONCEHHDIX.

1. (1 6amn) Packpoiite GopMyly COKpPALIEHHOTO YMHOKEHUS a° - b’

a) a>-2ab + b?; b) (a-b)(a+b); ¢) a? - b*; d) a®>+2ab + b?

2. (1 6amn) [Tmomrane TpeyronbHUKA BEIYUCISICTCS IO (hopmyie:

a) S=a*b; b) S= (a*b) /2; ¢) S=2a*b; d) (a*b) /3

3. (1 6amn) Kakoe u3 cneayromux 4uces 3aKiIodeHo Mexay unciamu 10/17
u 5/8?

a) 0,4;b) 0,5;¢)0,6;d) 0,7

llpu evinonnenuu 3adanuti 4-7 3anuwiume Xo0 pewteHus U NOJYYEeHHbIU
omeem.

4. (2 6amna) Pemmte ypasaenue x2-7x+10=0. Eciu ypaBHeHue umeer Gomee
OJIHOTO KOPHSI, B OTBET 3aIMUIITUTE MEHBIIIUA U3 KOPHEH.

5. (2 6amna) Ilnowmans 3eMelb KPECTHIHCKOTO XO3SIIICTBA, OTBEJICHHAS MO/
MOCAJKy KyCTapHUKOB M IIBETHHUKOB, COCTABISIET 24 Ta W pacmupeieieHa MExXITy
HUMH B OTHOILLIEHHUH 5:3. CKOJBKO T€KTApOB 3aHUMAIOT IIBETHUKU?

6. (2 6anna) Beicora BH mapamienorpamma ABCD nenut ero ctopony AD
Ha otpe3ku AH = 2 u HD = 32. Jluaronans napamienorpamma BD pasna 40.
Havinure mwiomans napamieaorpaMmma.

JlonosiHUTEIbHAS YACTh
llpu evinonnenuu 3adaumusi 7 3anuuiume Xx00, 0O0CHOBAHUE DpeuleHUs: U

NOJIYYeHHbIU OmEem.
7. (3 Oamna) PpIOOJIOB MpOIUIBUT HA JIOAKE OT MPUCTAHH HEKOTOpPOe

© ®I'BOY BO «Yenl 'V»




Muno6prayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)

Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka
Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh

Bepcus noxymenra - 1 ‘ crp. 12 n3 43 IlepBblit 3x3eMILLIP ‘ KOITIHA Ne

paccTosiHUE BBEPX IO TCUCHHUIO PEKH, 3aTEM OPOCHII SIKOPb, 2 Yaca JIOBWII PhIOYy U
BEPHYJICSI 00paTHO Yepe3 5 4acoB OT Hauasa myremiecTBus. Ha kakoe paccrosiHue
OT TPHCTaHW OH OTIUIBLI, ©CIU CKOPOCTh TCUCHHUS pEKH paBHa 2 KM/4, a
coOCTBeHHAs! CKOPOCTh JIOAKU 6 KM/4?

Omanonvt omeemos:

Homep 1 2 3 4 5 6 7
3adaHUusA
OtBer C b c 2 9 816 8

3. ®oHA OLEHOYHBIX CPEICTB VISl TEKYILIEero KOHTPOJIst

Tekymuii KOHTpPOJIb IIPOBOASTCA BO BpEMs ayAUTOPHBIX 3aHATHU 11O
MaTeMaTHKE B COOTBETCTBUM C YYEOHBIM IUIaHOM U paboueit mporpammbl OJ1
«Marematuka» 10 BCEM paszzenaM IporpaMMsbl. TeKyIIMH KOHTPOJb COCTOUT W3
JBYX 4YacTeW: TEOpeTHYeCKOM U mnpakTudecko. I[lpm sToM oOydaromumecs
IIOJIy4arOT ABE OTMETKHU.

TeopeTnueckas yacTb NMPOXOAUT B (JOpPME YCTHBIX OTBETOB: OOydaroIuecs
BBITSITUBAIOT IATH KAapTOYEK C BONPOCAMM, AAOT IOJHBIA OTBET (CO CIMCKOM
BOIIPOCOB 00yYaIOIIMECs] 3HAKOMSATCS B Hauajle U3y4YeHUsl paszielia).

IlIkana nepesooda 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

OtmeTka KonnuecTBo BEepHBIX OTBETOB Ha TEOPETUUYECKHE BOIIPOCHI

«3» (ynoB.) 3

«4» (xopor1o)

«5» (OTIMYHO) 5

3ajaHus MPaKTUYECKON YacTh (KOHTPOJIbHBIE paOOThl) YACTUYHO B3SITHI W3
otkpsiToro 6anka EI'D u BIIP no maTtemaruke.

Ha BbIMOJSHEHHWE KOHTPOJBHOM paboOThl MO MaTemMaTuke pJaercs 1
aKaJieMU4eckuit yac (45 MUHYT).

KonTponbHas pabota cocTouT ux 2-x yacreil. B nepBoii yactu npexayaraercs
BBIIIOJIHATD 4 3a/1aHMs - BBIOPATh MPABUJIBHBIN OTBET U3 YETHIPEX MPEIT0KEHHbIX.
Bo BTOpO#i yacTu npearaeTcsi BHIIOTHUTD O 3aJaHUM - OPOPMHUTH X0 PELICHUS
Y 3aIACATh [TOJTYYEHHBIN OTBET.
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3a npaBWJIbHOE BBHITIOJIHEHHUE JIIOOOTO 3a/laHusl MEPBOM YacTH OOy4YaroIIHiics
nosiydaetr ojauH Oasia. IlpaBuiibHOE BBINIOJHEHUE 3aJlaHUd BTOPOM 4YacTH
orieHUBaeTcs 2 Oamiamu win 1 6anioM 3a 4aCTUYHOE pelIeHueE.

Banibl, mostydeHHbIE 32 BCE BBIIIOJIHEHHBIE 3a/IaHKs, CYMMUPYIOTCA.

IlIkana nepesooda 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

Ormerka Uwucno 6amioB, HEOOXOAUMOE NSl TIOTYUYCHHS] OTMETKU
«3» (ynos.) 8-10
«4» (xopo11o) 11-13
«5» (OTAMYHO) 14-16

3.1 IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

Obpa3zosamenbHbie pe3yibmamyl, nHooexdcaujue nposepxe (emMeHmol).

JIP61,7IP69, P 6 11, /IP 6 12, JIP 6 14.

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

Teoperuyeckue BONPOCHI

1. Chopmynupyiite Teopemy [Iudaropa.

2. [lepeuncnure oOCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.

3. [lepeuncnure ciocoOb! 3aaHusI MIIOCKOCTH.

4. [Tponomxure TeopeMy: «Ecaum oaHa U3 JBYX MapauiedbHBIX
IPSMBIX EPIEHANKYIISIPHA IIJIOCKOCTH, TO...».

3. [Iponoimkure Teopemy: «Ecnu 1Be mNapauiesnbHbIE IIOCKOCTH
NIEPECEKAIOTCS TPETHEM, TO...».

6. CdopmynupyiiTe onpeiesieHne IByrpaHoro yria.

7. ChopmynupyiiTe onpenesieHre TPeXrpaHoro yria.

8. PackpoiiTe MOHATHE «yTOJ MEXKIY OPSIMBIMI.

9. [lepeunciure B3aMMHOE  pACIOJIOKEHUE  JABYX  HOPSIMBIX B
IPOCTPAHCTBE

10. Kakue npsmble HaA3bIBAIOTCS MMAPAJUIENBHBIMU B IPOCTPAHCTBE?
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11. Kakue npsiMble Ha3bIBAIOTCS CKPEIIMBAIOIIMMUCS B IPOCTPAHCTBE?
12. Kakue npsiMbie Ha3bIBAIOTCS NEPICHAUKYJISIPHBIMA B TPOCTPAHCTBE?

13. Ilepeuucnaute B3aMMHOE pPACHOJIOKEHUE NPSIMOM M IUIOCKOCTH B
IIPOCTPAHCTBE.

14.  PackpoilTe MOHITHE «yTOJ MEXAY NMPSIMON U MIIOCKOCTHION.

15. Packpoiite noHATHE «IAPAUIEIBHOCTD NPSIMOU U TUIOCKOCTH.

16.  Packpoiite NOHATHE «IEPIEHINKYISIPHOCTD MPAMON U MIIOCKOCTH.

17.  Ilepeunciure B3aUMHOE pACIOJOKEHUE JBYX IIOCKOCTEN B
IIPOCTPAHCTBE.

18.  Packpoiite NOHATHE «YTOJI MEXAY MIOCKOCTSIMUY.

19.  PackpoiiTe noHATHE «IAPAUIEIBHOCTD MIIOCKOCTEN.

20. PackpoiTe NOHSTHUE IEPHEHIUKYISIPHOCTD MIOCKOCTEMN.

21. Kak HaliTh pacCTOSTHUE OT TOYKH J0 MPSAMO?

22. Kak HailTu pacCTOsTHUE MEXKYy IPSAMBIMU?

23.  Kak HaliTH pacCTOSTHUE MEKY TIIOCKOCTSMHU?

24. Ilpopomxute onpenenenue: «llepneHauKysp - 3710...».

25. Ilponomxure onpenenenue: «HaknonHas - 3710...».

26. IIpomomxure onpenenenue: «I[Ipoekius HaKIOHHOM - 3TO...».

27. llepeuncinurte cBOMCTBA MapaIEIbHOTO TPOCKTUPOBAHMSL.

28. IlpuBenute mnpuUMEpbl CUMMETPUN HaA IUIOCKOCTH B MPHUPOJE,
HCKYCCTBE, apXUTEKTYPE.

29. IlpuBenure npuMEpsl CUMMETPUH B IPOCTPAHCTBE B IPUPO/E,
UCKYCCTBE, apXUTEKTYPE.

30. B yem oTim4Me NOHATHE «IBUKEHUE» OT MOHATHUS «IIOBOPOT»?

KonTpoabnas padora
Oo0si3aTesibHAs YacTh
Illpu pewenuu 3a0anuti 1-4 3anuwume NpasUIbHLIL OMEen U3 Yemvlpex
NPEONOHCEHHDIX.
1. (1 6amn) Pacmmdpyiite kpaTKyro 3ammch: a€ f.
A) TOuKa a MPUHAJIEKUT IUIOCKOCTH; b) Touka a mpuHAANIEKUT OpsiMoil 3;
B) npsimast a mpunaiexkut miockoctu B?; ') mpsiMas a mepecekaeT miIocKocTh 3?7
2.(1 6amm) Ipsimeie AB u C]1 ckpemmBarotcsi. Kakoe pacronoxeHne uMeroT
npsimble AC u BJ[?
A) mapamnensHble; b) nepnenmukynspuele; B)  ckpemmBarotcs; 1)
MepeceKaroTcs.
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3. (1 6amn) [Imockoctu o u B umeror 1 o61Iyr0 Touky. KakoBo ux B3auMHOE

pacnosioxxkeHue?

A) mnapamwtensHbl; b) mnepecekarorcs mno mipsmoi; B) commamarot; 1)
CKpELIUBAIOTCS.

4. (1 6amr) Eciu mpsimasi, IpOBEICHHAsT Ha TUIOCKOCTH Ye€pe3 OCHOBAaHUE

HAKJIOHHOM, EPIEHANKYIISIPHA €€ POEKLUH, TO OHA...

A) mnepneHIMKyJspHAa M caMOM HakJIOHHOW; b) mapamiensHa W camou
HaKJIOHHOW; B) ckpemmBaercss ¢ HAKJIOHHOW; [') meprneHauKyisipHa OCHOBAaHUIO

HAKJIOHHOM.

Ilpu ewvinonnenuu 3aoanuti 5-8 3anuwiume X00 peuileHus U NOJNYYEeHHbLU
omeem.

5. (2 6amma) Yepes xoHIipl oTpeska AB u ero cepeauny M npoBeneHbI
napajuieibHbIe IPsIMbIE, IEPECEKAIOIINE HEKOTOPYIO TIIOCKOCTh B TOUKax A., B. u
M,. Haitagute niuny otpeska MM,, ecinu otpe3ok AB He nepecekaer miocKOCTh U
eciu AA.=6,8cm, BB1=7,4CM.

6. (2 6ana) Ipsmeie AC, AB u A/l nonmapHo nepneHAuKysspHbl. Haiinure
otpe3ok C/I, ecnmu AB=5 cm, BC=13 cm, A/I=9 cm.

7. (2 6anna) U3 ToukH K IUIOCKOCTH MPOBEICHBI JIBE HAKJIOHHBIE. HalmuTe
JUTHHBI OOIIEro NMEPIeHANKYIIAPa, €CIM MPOCKITUN HAKJIOHHBIX OTHOCSTCS Kak 2:3
U JUTMHBI HAKJIOHHBIX paBHbBI 23 cM U 33 cM.

8. (2 6amna) Haueptuts ky0 ABCIA;B;C/l;. Iloctpouts Touky K €AB,
touky MEJIJI,C, orpezok PEEAIBICI.

JlonosiHUTEILHAS YACTh

Ilpu evinoanenuu 3adanus 9 3anuwiume x00, 0OOCHOBAHUE peEUeHUs U
NOYYEeHHbLL OEem.

9. (3 6amna) Pa3outs niBeTHUK Kpyrioi ¢popmel (R=2 M) Ha yacTu
pa3nuyuHOM momaau. Paccunrarh KOIMUECTBO CaXKEHIIEB IIBETOB JUISI KAXKI0TO
cektopa. OdopmMuTh cxemy 1BeTHUKa. Hampumep:

AN

dmaioHsl omeemoe
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3.2 KoopauHaThI M BEKTOPbI

Obpaszosamenvhble pe3yibmamsl, noOaexcaujue nposepke (J1eMeHnbvl):

JIP61,JIP69, IP6 11, IP 6 12, AP 6 13. IPy 1, JIP y 14, AP y 15, JIP y 16,
JIPy 17, JIP y 19. OK 01, OK 02, OK 03, OK 05, OK 06.

TeopeTnueckne BONpoCHI:

1. W3 yero cocTOUT NpsMOYToJIbHAsE CUCTEMA KOOPAMHAT B
MPOCTPAHCTBE?

2. Ecnu To4ka JIeKUT B INIOCKOCTH XY, KaKas KOOpAMHATa y Hee
HyJIeBast?

3. [IpuBeauTe mpuMep KOOPAUHAT TOUYKU A, KOTOpas JEKHUT HA OCH Z.
4. PackpouTe noHsATHE «BEKTOPY.

5. Kaxk HaliTu KoopauHaThl BEKTOpa?

6. [Tepeuncnure U pacKpoUTEe MpaBUJIa CIIOKECHUS BEKTOPOB.

7. Kakue BeKTOpbI Ha3bIBAIOTCS KOJUTMHEAPHBIMU?

8. Kakue BeKTOpbI Ha3bIBAIOTCA MEPIEHAUKYISIPHBIMUA?

9. UeMy paBHO CKaJISIPHOE MTPOU3BEICHUE BEKTOPOB?
10. Kak HaliTM BEKTOPHOE ITPOU3BEAECHUE BEKTOPOB?
11. Yemy paBeH yros Mexay BeKTopamu?

12.  IlpuBenute nmpumep MaTpULbI 2X2.
13. IlpuBenute nmpumep MaTpuubl 3x3.

KonTpoabnas padora

Oobs3aTesbHAs YaCTh
Ilpu pewenuu 3a0anuti 1-4 3anuwiume npasuibHblil 0mMeem u3 yemolpex
NPeONIOHCEHHDIX.

1.(1 6amm) anwer Toukn A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakue u3

HUX JIKaT Ha KOOpAUHATHOU npsimoit Oy?

A)A;Bb)B; B)C; I') .

2.(1 6amn) Kakue u3 Bekropos a(1,0,-1), c(1/3,2/3,-2/3), B(1,1,1), p(0,0,-2)
SIBJISIFOTCS. € IUHUYHBIMU?

A)a;Bb)c;B)B; ') p.

3. (1 6amn) Kakue u3 Bekropos a(1,2,-3), c(3,6,-6), B(2,4,-6) KojuiMHEapHbI?
A) a, B; b) c, B; B) a, ¢; I') koyuiHeapHBIX BEKTOPOB HET.

4.(1 6amn) Hausr Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepenunHoil kakoro
oTpe3ka siBnsercs Touka M(0,3,4)?
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D

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka
Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh

KOITIHA Ne

Bepcus noxymenra - 1 ‘ crp. 17 n3 43 IlepBblit 3x3eMILLIP

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

IIpu evinonnenuu 3a0anuii 5-8 3anuwiume xo0 peuieHus U NoJLy4YeHHbll
omeem.

1. (2 6amna) Hdanwl BekTopbl a(-6,0,8), B(-3,2,-6). Haligute ckanspHoe
MPOU3BEJCHUE BEKTOPOB.

2.(2 6amna) [Ipu kakux 3HAYEHUSAX 1 BEKTOPHI a (4,n,2),v(bh2,n)
NEepPHEeHANKYJISIPHBI?,)

3.(2 Gamna) Hauwer BexTopsl a(-6/18), B(-3,2,-6). Haitnure kocunyc yria
MEXy BEKTOPAMH.

4. (2 6anna) JJokaxwute, uto yeThlpéxyroabHuk ABC/I
saBisieTcs pomoom, ecim: A(0,7,8), B(8,2,0), C(4,3,2), J1(2,8,4).

JlonoJiHUTEIbHAS YACTh

Ilpu evinonnenuu 3aoanus 9 sanuwume x00, 000CHO8aHUE peuleHusl U
NOJIYYEeHHbIU OmEen.

9. (3 6aima) MakeT KiIymMOBbI MPEACTABICH Ha KOOPJAMHATHOW TIOCKOCTH.
HatimuTe minomans KIyMOBI (YETHIPEXYroJbHUKA), BEPIIUHBI KOTOPOTO HMEIOT
koopauHaTtsl (8;0), (10;8), (2;1(3), (0;2).

10f---

2
o a i =
DOmanonvl omeemos:
Homep 1 2 3 4 5 6 7 8 9
3a1aHus
OtBeT B B A B -30 -1 -3/7 68

3.3 OcHoBbI TpUroHomerpuu. Tpuronomerpuyeckue pyHKIUU

Obpaszosamenvhble pe3yibmamyl, noodaexcaujue nposepke (1emeHmol):

JIP61,/IP63,/1P65,AP614. IPy 1,JIPy 6, /IPy 7, 1Py 8, AP y 18, JIP y
19. OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.
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Teoperuyeckue BONPOCHI

1.Yemy paBeH yroy B OAUH pajgviaH?

2.B Kkakux 4YeTBEpPTAX TPUTOHOMETPUYECKOTO Kpyra (QYHKIUS y=sinx
MIPUHUMAET MOJIOKUTEIbHbBIC 3HAUCHUS ?

4.B Kakux 4YETBEPTAX TPUTOHOMETPHUUECKOTO Kpyra (QYHKIUS Y= COSX

MPUHUMAET OTPULIATEIIbHBIC 3HAYCHUSI?
5.IIponomkure onpenenenue: «CUHYC OCTPOro yria - 3TO...».

6. [Iponomxkure onpenenenue: «KocuHyc ocTporo yria - 310...».
7.11Iponomkure onpenenenue: « TaHreHe OCTPOro yria - 3TO...».
8.ChopmynupyiiTe OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.

9.Yemy paBHO npou3BeneHue tgx*ctgx?

11.Yemy pagen sin(2x)? Chopmynupyiite NpaBUiIo BEIYUCICHUS.

12.Yemy paBen cos(2x)? Chopmynupyite NpaBUio BHIYUCICHUS.
13.Ilepeuncnure TPUrOHOMETPUYECKHE (PYHKIIUH, YKAKUTE UX TIEPUOIBI.
14.Yemy paBen nepuo GpyHKUUN y=cos(4x)?

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

16.0Onpenenute 061acTh 3HaUeHUS QYHKITUU y=3c0S(5X)?

17.Ilepeuncnure cnocoObl pelieHus TPUrOHOMETPUYECKUX YPaBHEHUH.
18.PackpoiiTe anropuT™M pemieHus OOHOPOIHBIX TPUTOHOMETPUYECKHUX
YPaBHEHHUU NIEPBOTO MOPSAIKA.

19.PackpoiiTe aJropuT™M pPEMICHHUs OAHOPOJHBIX TPUTOHOMETPUYECKUX
YPaBHEHHUU BTOPOTO MOPSAJIKA.

KonrpouabHas padora
Oo0s3aTeabHAA YACTH

Ipu pewenuu 3a0anuii 1-4 3anuwiume npasuibHbiti OMeem U3 yemulpex
NpeOslOHCEHHDIX.

1. (1 6ayum) B AABC sin C= AB/AC. Kakas 13 CTOpOH SIBJsieTCS
runoteny3zon AABC?
A) AB; b) AC; B) BC; I') CB.

2. (1 6amr) YoM kakoil ueTBepTH siBnsgercs yroia a=400°?
A)L; B)II; B) IIL; T') IV.
3. (1 6amn) Kakue u3 QyHKIM SABASIOTCS YETHBIMU?

4. (1 6amn) Kakue u3 uyncen SBISIOTCS KOPHEM ypaBHEHUS cos X = 1/27
A) x=7/2; b) x= n/6; B) x= n/3; I')x= 2n/3
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Bepcus noxymenra - 1

‘ ctp. 19 u3 43

IlepBslii 3x3eMIIIAp

‘ KOIIAS Ne

IIpu evinonnenuu 3a0anuii 5-8 3anuwiume xo0 peuleHus U noJLy4YeHHbllL

omeem.

5. (2 6anna) Beraucnure: sin /2 + cos /2
6. (2 6amna) Haiinure 3HaueHue BepaxkeHus 4arccos(V2/2) — 4arcsin (-V2/2)

7. (2 6amna) Hokaxure ToxaAeCTBO: 2sin (1/2+ B) + COS(m/2 - ) = cos B

8. (2 6aia) Pemmre ypaBrenue: sin x - 4 sin x + 3 =0.

JlonosiHUTEILHAS YACTh

Ilpu evinonnenuu 3aoanus 9 3anuwume xo00, 000CHOBAHUE peuleHUs U
NONYYeHHbLI OmEem.
9. (3 6ama) Pemute ypaBHEeHHE: COS3X — c0s5X = sindx

Omanounvt omeemoas.

Howmep 1 2 3 4 5 6 8 9

3a7aHus

OtBer b A B b 1 2T x=m/2+2mmn, K= W/6+2mn,
hE 7, n€ Z

x= 5m/6+2nn,
n€ Z

x=nn/4, n€ Z

3.4 IIpousBoaHas pyHKUMH, €€ IPUMEHEHHE

Obpa3zosamenvhble pe3yibmamsl, NoOaexcaujue nposepre (dJ1eMeHmol).

JIP61,/IP64, IP 66, JIP 6 14.
APy 1, APy 6, 1Py 7, APy & APy 9, APy 10, APy 11, APy 18, AP y 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Teopernueckune BONpPOCHI
1. Ilponomxure onpenenenue: «IlocneqoBaTeIbHOCTD - ATO...».

2. llpuBenute mpumep apudMETHIECKON MTPOTPECCUH.
3. [IpuBeauTe npuMep reOMETPUYECKON IPOTPECCHH.
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4 ITpuBenutre mnpumep OECKOHEYHO  YOBIBalOIIEH  TIeOMETPUYECKOU
IPOTPECCUH.

5. IIponomxure onpenenenue: «lIponsBogHas - 31o...».

6. PackpoiiTe reoMeTpU4EeCKUI CMBICI IIPOU3BOIHOM.

7. lIponoskute onpeaenenue: «KacarenpHas - 3T0...».

8. Packpoiite ¢hu3udeckuii CMbIC MPOU3BOIHOM.

9. Ilepeunciure npaBuia BEIYUCICHUS TPOU3BOIHBIX.

10. Yemy paBHa pou3BOIHAS CTENEHHON DyHKIIUN?

11. Yemy paBHa Npon3BOIHAS TPOU3BEICHUSA?

12. Yemy paBHa NpOM3BOIHAS YACTHOTO?

13. YeMy paBHa NpoU3BOIHAS CIOKHON (QYHKIIMH?

14. ChopmynupyiiTe npusHaK Bo3pacTaHus PyHKIUH.

15. Chopmynupyiite npusHak yObIBaHUS (PYHKIUU.

16. ChopmynupyiiTe npru3HaK TOUKH MaKCUMyMa (QYHKIIHH.

17. ChopmynupyiiTe npru3HaK TOUKH MUHUMYMa (QYHKIIUU.

18. CocraBbTe aJrOpUTM pEIICHUS 3a/1ad Ha HAXOXKJACHUS HAUOOJIBIIETO U
HaWMEHbILIEro 3HaUeHUs! QYHKLIHUU Ha OTpe3Ke?

19. CoctaBbTe anropuT™M HUCCAEAOBaHUS U MOCTPOEHUS rpaduka GyHKUIUHU C
TMOMOUIBIO IIPOU3BOIHOM.

20. Kak HaliTu BepTUKAJIbHYIO aCUMIITOTY Irpaduka GyHKIIUU?
KonTtpoJsbnas pabora

Oo6si3aTesibHAsA YacTh

Ilpu pewenuu saoanuti 1-4 3anuwiume NpasUIbHLIL OMEemM U3 Yemvlpex
NPeONIOHCEHHDIX.
1. (1 6amn) Yemy paBHa npou3BoaHas PyHKIMH y=COS°X?
A) y'= —sin’x; B) y' = -2sin’x; B) y' = 2sinxcosx; I') y' = 2cosx
2. (1 oamn) Ilo xakoit wu3 QopMya BBIYHCISETCS MPOU3BOJAHAS
MPOU3BEICHUA?
A) (UV) =U'V-V'U; B) (UV) = U'V+V'U; B) (UV) = U'V-V'U); ) (UV) =
(U'V-V'U )/2.
3. (1 6amn) Pemmre ypasuenue f' (x)=0, eciu f(x)=3x? - 6x +4.
A)1;b)-1;B)4; ) -4.
4. (1 6amn) Ha pucynke m3zobpaxeHn rpaduk mpous3BogHou ¢pyHkuuu f(x),
onpenaeneHHo Ha uHTepBasie (-10; 8). HalimuTe KoiMuecTBO TOUEK MaKCUMyMa
dbynknuu f(x) Ha oTpeske [-9;6].
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Muno6prayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)

Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka

Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh
Bepcus noxymenra - 1 crp. 21 n3 43 IlepBblit 3x3eMILLIP KOITIHA Ne
Y4
ATy =)
!
-10 N[ T9] ) 1 8 |x

Ilpu evinonnenuu 3adanuti 5-8 3anuwume Xxo00 peuwileHusi U HNOJYYEHHbIU
omeem.

5. (2 6anna) MarepuanbHas TOUYKa ABMKETCS MPSIMOJIMHEHHO 1O 3aKOHY

x(t)=3x*+ 6t — 4t + 5t - 5

(rme Xx— paccTosiHME OTTOYKM OTCYETa B METpax, t— BpeMs B CEKyHJax,
W3MEPEHHOE C Havayia JBWkeHus). Haiinure ee ckopocTth (B M/C) B MOMEHT
BpeMeEHH t=3 C.

6. Ha rpaduxe nzo0paxeH rpadguxk QyHKIuu y= f(x) U KacaTeibHas K HEMY
B TOouke c abcuuccoil xo. Halaure 3HaueHWe Mpou3BOAHOW (DyHKIMM f(X) B

TOYKE Xo.

YA 4

3| 1 A

i

7. Pemuth HEpaBeHCTBO: (X-2)(x+3)/(x-8) >0
8. Uccnenosars Qpyukimio f(x)= x* — 3x 1 noctpouts ee rpaduk.

JlomoiHUTE ILHAA YACTh

Ilpu evinonnenuu 3adanus 9 3anuwume x00, 000CHOBaHUE peuwieHUs U
NOJIYYeHHbIU Omeen.

7. (3 6amna) Gupme «CamoBom» BBIACISIOT Y9acTOK 3eMiu Tuiomaapio 100
M2, TIpeasararor 4eThipe ydacTKa pasHbIX pasmepos: 25x4; 20x5; 12,5x8; 10x10.
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Muno6puayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)

Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka
Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh

Bepcus noxymenra - 1 ‘ cTp. 22 n3 43 IlepBblit 3x3eMILLIP ‘ KOITIHA Ne
Kakoit yuactok omo00put aupektop ¢upmbl «CaaoBoa», YUYWUTHIBas, 4YTO
HEO0OXO0IMMO OyIeT MOCTaBUTh 3a00p 10 NEPUMETPY?

Omanon omeemos:
Homep 1 2 3 4 5 6 7 8 9
3aJlaHus
OrBer B b A B 8 1,25 - - 10x10

3.5 MHOrorpaHHUKH U TeJ1a BPallleHUs!

JIP61,JIP66,JIP69,JIP6 10, IP6 11, IP 6 12, JIP 6 14.

Obpa3zosamenvhule pe3yibmamsl, nooaexcaujue nposepke (diemMeHmol).

IPy1, APy 12, IPy 13, 1Py 14, APy 15, IPy 16, IP y 18, IP y 19.

OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
Teopernyeckue BONpoCkI

1. [Iponomxute onpenenenue: «MHOTOrpaHHUK - 3TO...».
2. IIponomxute onpenenenue: «IIpusma - 31o...».

3. [Iponomxkure onpenenenue: «lIpssMoyroapHbIi napaienenume - 370...».

4. Ilponomxkute onpenenenue: «Kyob - 3to...».
5. IIpomomxure onpenencuue: «llupamuaa - 310...».

6.ChopmynupyiTe CBONCTBO O MPOTUBOJICKAIINX IPAHSIX Mapajlieienunesaa.

7.ChopmynupyiTe CBOMCTBO O JUATOHAIISAX MapaJljIesIeUIe 1a.

8.ChopmynupyiiTe CBOWCTBO O JAHAroHaIM M JIMHEHHBIX pa3zMepax

MPSMOYTOJIBHOTO MapaJijIeenuIie/1a.
9. Kakas mpu3ma Ha3bIBa€TCs MPSAMO?

10.Kakas mpu3ma Ha3bIBAE€TCS TPABUIIBHOW?

11. PackpoiiTe noHsATHE «IIpAaBUJIbHAS TUPAMUIA).
12. Yo Takoe anodema npaBUILHON TUPaAMUIbI?

13. B ueM oT/IM4yue MOJIHOM IMOBCPXHOCTHU ITPU3MBI OT MOJIHOM ITOBCPXHOCTHU

UpaMUJIbI?

14.ChopmynupyiiTe TeOpeMy O BHIYUCICHUN OOKOBOW MOBEPXHOCTHU MPSIMOI

IIPpU3MBI.

15.ChopmynupyiiTe TeopeMy O BBIUHACIEHUU OOKOBOW MOBEPXHOCTH

MPaBUIILHOM MUPAMU/IBI.
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Muno6puayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)

Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka
Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh

Bepcus noxymenra - 1 ‘ ctp. 23 n3 43 IlepBslii 3x3eMIIIAp KOITIHA Ne

16.HazoBute mnpeameTsl W3 Baimied NPOoPECCHOHATLHON NIESITEebHOCTH,
KOTOpbIE UMEIOT (POPMBI MHOTOTPAaHHUKOB.

17. Kakue MHOTOrpaHHUKHM Ha3bIBalOTCA mMpaBwibHbIMU? Ilepeuncnure

MpaBUJIbHBIE MHOTOTPAaHHUKHU.

18. IIponomxute onpenenenue: «Llumuuap - 3T0...».

19. TIlponomxure onpenenenue: «Konyc - 31o...».

20. [Iponomkute onpenencHue: «Y CeUeHHbIN KOHYC - 3TO...».

21. [Iponomxkure onpenenenue: «Illap - 3to...».

22. Yo siBAsieTCA BICOTOM YCEYEHHOTO KOHYca?

23.YTo siBNsI€TCS OCEBBIM CEUYEHHEM IIUIIMH/PA, KOHYCa, YyCEYEHHOT0 KOHYCa,

mapa?

24. TlepeuncnuTe eIMHUIBI U3MEPEHUS TUIOIIAIU, 00bEMA.

25. YeMy paBHO OTHOIIIEHHUE IUIOMIA/IeN MOBEPXHOCTEN MONOOHBIX (puryp B

IpOCTpaHCTBE?

26. YUemy paBHO OTHOIIICHHE 00BEMOB MOJOOHBIX (PUTYpP B MPOCTPAHCTBE?

27. Ha3oBute mnpeaMeTsl W3 Balied MNpodecCHOHAIbHOU N1eATEIbHOCTH,

KOTOpBIE UMEIOT (DOPMBI TEJ BpaIllCHUSI.

KonrpoabHasi padora
Oo0s3aTe/IbHAS YACTh

Ilpu pewenuu 3adanuti 1-4 3anuwume npasuIbHuLl OMeem U3 4emoipex
NpeoOlOHCEHHDIX.
1. (I Gamr) B kakux eauHMIIAX U3MEPSETCS IUIOMIA[b IOBEPXHOCTU
MHOT'OTpaHHHUKa?
A) B rpanycax; b) B Merpax; B) B kBazpaTHbeIX MeTpax; [') B IBYrpaHHBIX
rpajaycax.
2. (1 6amn) Ilnomans OOKOBOW TMOBEPXHOCTH MPHU3MBI BBIYUCISIETCS TIO
dbopmyre:
3. (1 6ayun) Yto sABISIETCS OCEBBIM CEUYEHUEM YCEUEHHOTO KoHyca?
A) paBHOOeOpeHHBIH TpeyrojdbHUK; b) paBHOOeapeHHas Tpaneuus; B)
OpsIMOYTOJIbHUK; ') IpsiMOyToJibHAS Tpaneuus.
4. (1 6amn) Kakas ¢urypa mosiydaeTcs HpH BpAIICHUH MPSIMOYTOJBHOTO
TPEYroJIbHUKA BOKPYT OJHOTO U3 CBOMX KaTeTOB?
A) xonyc; b) yceuennnli konyc; B) nupamupa; [') ycedennas
nupamuja.
Ipu evinoanenuu 3aoanuu 5-8 3anuwiume Xo0 peuleHus: U noay4eHHbll

omeem.
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Muno6prayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
obpazoBanus «Yensbuuckuii rocygaperBenHslii yausepeure™ (PIBOY BO «Uenl'Y»)
Komnemk Yensounckoro rocynapcersentoro yuusepeurera (Komnemk Yenl'Y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka

Cnenmansaoctu 40.02.02 IT

aBOOXpaHUTEJIbHAS NCATCIbHOCTh

Bepcus noxymenra - 1

‘ crp. 24 u3 43

IlepBblit 3x3eMILLIP ‘ KOITIHA Ne

5. (2 6amna) Pebpo ocHOBaHMS TPaBWIBHOW TPEYTroJbHOW MUPaMUILI 3 M,
anoema 6M. HaliuTe ntomaas OOKOBOM MOBEPXHOCTU MUPAMUIBI.

6. (2 6aia) lnaronanp kyoa paBHa "588. HallAuTE €ro 00bEM.
7. (2 6anna) [IpsaMoyroJbHUK CO CTOPOHAMH 8§ CM M 3 CM BpalllaeTcsi BOKPYT
Oosbiiet ctopoHbl. Haitaure
MOBEPXHOCTEN MOJIYYEHHOTO TENa.
8. (2 Oanna) BprymciuTh MOBEPXHOCTh KPOHBI KYCTApPHUKA, HMEIOIIETO
dhopmy mapa paguyca 0,5 M. B oTBeT 3anummuTe 4nciio, ASJICHHOE Ha T.

JlonosiHUTEIbHAS YACTh
Ilpu evinonnenuu 3adanus 9 3anuwume Xo00, 000CHO8AHUE peueHUs U
NOJYYeHHbLL OmEem.
9.(3 6ayna) Co3nate MoJENb KIyMObI, UMeroLEed GopMy KOMOMHUPOBAHHOTO
r€OMETPUUECKOI0 Tejia, BBIIOJHUTh HEOOXOIMMBbIE pacueThl (IUIoIaib, 00BeEM,
KOJIMYECTBO U BUJIbI CA)KCHIIEB).
[Ipenmnonaraemple MOJIEIH KITyMO:

¢

Omanonvt omeemoas:

00beM, IUIONIAAHM OOKOBOH M IOJIHOH

3aJaHus

OtBer B b b A 27 2744 72 T; 1 -
48 Tt;
6471

3.6 IlepBooOpa3Hasi pyHKIIUHU, €€ IPUMEHEHHE

Obpaszosamenvhble pe3yibmamsl, Nooaexcaujue npogepke (J1eMeHnbvl):
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Muno6prayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)

Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka
Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh

Bepcus noxymenra - 1 ‘ cTp. 25 u3 43 IlepBslii 3x3eMIIIAp ‘ KOITIHA Ne

JApo61,IPo64,/P6o6,AP6 14. APy 1, APy o6, APy 7, APy &, AP y 9, 1P
y 10, APy 11, AP y 18, IP y 19.
OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.

Teopernyeckune BONpoCkI

[Tponomxkure onpenenenue: «Oynkuus F(X) Ha3biBaeTcs ...».
PackponTe reomeTpudeCcKnii CMBICI OIIPEACIIEHHOTO UHTErpaa.
[Iponomxure onpenenenue: «KpruBoMHeHas Tpanenus - 3T0...».
Cdhopmynupyiire popmyny Herorona-Jleiouua.

B gem 3akmrouaercs oOIuii BUJT BCEX MEPBOOOPa3HBIX ?
[Iepeuncinre npaBuia BEIYACICHUS HHTETPAJIOB.

A

KonTpoabnas padora
Oo0s3aTebHaf 4YacTh

IIpu pewenuu 3a0anuii 1-4 3anuwume npasuibHbliL OMEem U3 Yemuipex
NPeOIONCEHHDIX.
1. (1 6amn) s xaxoit u3 Gynkuuii Gpynkous F(x)=x3>-3x*+] apnsercs
nepBOOOpa3HOI?
A) f(x)=3(x*-2); B) f(x)=3x(x>-2); B) f(x)= 3x*-6x+1; I') f(x)= 3x>-6x.
2. (1 6amn) dana ¢pynkuus f(x)=3x>+1. Uemy pasua F(1)&
A)2;b)4;B)6; 1N
3.(1 6amr) O6uuit BUA Bcex nepBoooOpasHbIx 1 f(x)=sinx?
A) F(x)=cosx +C; b) F(x)=-cosx +C; B) F(x)=tgx +C; I') F(x)=-tgx +C.
3.(1 6amn) Berunciute onpeeneHHbI HHTETpal:
IIpu evinonnenuu 3a0anuti 5-8 3anuwiume xo0 peuleHus U noJLy4YeHHbll
omaem.
5. (2 6amna) Senserca m F(x)=x3-3x+ nepBooOpa3Hoii 11 QyHKIHAHU
f(x)=3(x>-1)?
6. (2 6amna) 3anaiite nepBoobopasnyro F(x) mia pynxuum f(x)=3x-2x,
ecyi u3BeCTHBI KoopAauHaThl Touku M (1,4) rpaduka F(x).
7.(2 6anna) Ha pucynke nzobpaxen rpapuk pyHkiuuu y=f(x),
onpenaenéHHoi Ha uatepsane (-3; 11). Haligute nHauMmeHsbliee 3HaueHUE
dbynknun f(x) Ha oTpeske [2; 9,5].

© ®I'BOY BO «Yenl 'V»




Muno6prayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «YensOunckuit rocygaperBenHslii yausepeuter (PI'BOY BO «Uenl'Yy)

Komnemk Yensounckoro rocynapcersentoro yuusepeurera (Komnemk Yenl'Y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka

CrneunansHoctu 40.02.02 TlpaBooxpaHuTenbHas A€TEIbHOCTh
Bepcus noxymenra - 1 cTp. 26 u3 43 IlepBblit 3x3eMILLIP KOITIHA Ne
]

Ji_. v=[f(x)
N 1 / \
3 ol I [ [

1 L/ Al [T

i

8. (2 6aymma) Ha pucynke nzobpaxken rpaduk HekoTopor dyHKmm y=f(X).

[Tonb3ysich pUCYHKOM, BBIYMCIIUTE ONPEACTIEHHBIN HHTETpaN f(X)dXx.

y=/(X)  1ag gacTh

MU 3a7aHus 9 3amummTe XoJ, 0OOOCHOBaHHWE PEIICHUS U

[ —
) o e e s e . s e

5 +—> Brruucnuts momanb KITyMOBI, IEPUMETP KOTOPOU

orpaHn4mBaioT JuHUHN y=0, y=X, y=-2x+6. Pemuts a18yms cnocobamu. CrnenaTth

YepTeK.
ama.]lOHbl omeemoe.

Homep 1 2 3 4 5 0 7 8 9

3aJaHus

OtBeT r A b r na X3-x*+4 -3 12 3

3.7 Crenenun u kopHu. CreneHHast GyHkuus

Obpaszosamenvhble pe3yibmamsl, NoOaexcaujue nposepke (J1eMeHnbl):

JIP61,1P62,IP63,/IP65, P66, IP6 14. IPy 1, IPy 5, APy 6, AP y 7,
JIPy 8, APy 18, JIP y 19. OK 01, OK 02, OK 03, OK 04, OK 05, OK 06.
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DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)

Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka
Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh

Bepcus noxymenra - 1 ‘ cTp. 27 n3 43 IlepBblit 3x3eMILLIP KOITIHA Ne

Teoperuuyeckue BONpPoOCHI

1. ChopmynupyiiTe onpeaeneHre CTeneHHON QyHKIIUH.

2. Ilepeuncnute CBONCTBA CTENEHHON (DYHKIIMHU C LIEITBIM MTOKa3aTeIeM.

3. Ilepeuucnure CBOMCTBA CTENEHU C JACHCTBUTEIIBHBIM ITOKA3aTEJIEM.
[IpuBeaute mpuMeEpHI.

4. Ilepeuncnure CBOICTBA KOpHSA HaTypaidpHOM creneHu. IllpuBegute
MIPUMEPBI

5. Ha 4d4ro HeoO0XoguMo OOpaTWTh BHHMAaHWE TPU  PEIICHUU
UppaIMOHATBHOTO YPAaBHEHUS YETHOUN CTENEHU?

6. UeMy paBeH KOpE€Hb YETHOM CTENEHH U3 OTPHULIATEIIBHOrO 4Yucia?
[IpuBenure npumep.

7. UeMy paBeH KOpPEHb HEUETHOW CTENEHU M3 OTPUUATEIBHOrO yucia?
[IpuBenure npumep.

8. Ha uTo crouT 0oOpaTuTh BHUMaHHUE MPU PEIICHUU HUPPAIUOHATBHBIX,
JIPOOHO - pallMOHAJILHBIX YPABHEHUN U HEPABEHCTB?

KonTpoabnas padora
Oo0s3aTeIbHAs YaCTh

Ipu pewenuu 3a0anuil 1-4 3anuwiume npasuibHblll Omeem u3 yemuipex
NPeONIOHCEHHDIX.

1. (1 6ann) Mexny KakuMU ABYMsI HATYpaJbHbIMU YUCIaMH HAXOAUTCS
ucrno V19?2

A)19u20;b)4u5;B)18u19;1) 3 u4.

2. (1 6amn) Onpenennute KOPeHb ypaBHeHHs X°=125

A) b) B) I

3. (1 6amn) Pacrionokute B mopsiike Bo3pacTaHus uucna: 2; //5; //17

A)2;//5//117;B)2;//17;//5B) //52;//17; 1) //17~2; //5

4.(1 6amm) YMHOXKaS yucia ¢ OJUHAKOBBIM OCHOBAHHEM, UX CTEIIEHHU...?

A) ymHox)aeMm; b) nenum; B) cknaasiBaem; [') oTHMaeM.

Ipu evinonnenuu 3a0anuii 5-8 3anuwume xo00 pewieHus U NoJIy4YeHHbllL
omeem.

5. (2 6anna) Haiigure 3Hauenue Beipakenus (a>~%. a>”)/a®*® mpwm a=7.

6. (2 6aa) Haiimure 3Hauerne Beipaskerns (V12 + V8)2/10+196.

7. (2 6amna) PaccTostHue oT HaOMOATENS, HAXOISIIIETOCS Ha HEOObIION
BBICOTE h KUJIOMETPOB HaJ 3eMJIEH, /10 HAOII0JaeMOM UM JIMHUHU TOPU30HTA

5,58
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Muno6puayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)

Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka
Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh

Bepcus noxymenra - 1 ‘ cTp. 28 n3 43 IlepBblit 3x3eMILLIP ‘ KOITIHA Ne

BBIUHCIsICTCS 110 (hopmyite I=V2Rh, rae R=6400 kM - paguyc 3emmm. C Kakoit
BBICOTBI TOPU30HT BUJICH Ha pacCcTOsIHUU 48 kuiomMeTpoB? OTBET BBIPA3UTE B
KHJIOMETpaX.

8. (2 6ama) Pemmte ypasHenne V-32-x=2.
JlonosiHUTEILHAS YACTh

Hpu gvinoanenuuy 3a0anus 9 sanuwmume XO@, 060CH06aHu€p€W€Hu}l u
I’lO]Zy'vleHHbllxlv omeem.

9.(3 6amna) Pemmte rpadHuecKu CHCTEMY YPaBHEHMI: y=VX, y=X.

Omanounvt omeemos:

Homep |1 2 3 4 5 0 7 8 9
3a/IaHHs
OtBer | b r B B 49 2 0,18 -36 (1; 1)

3.8 llokazaTeabHass pyHKIUS

Obpaszosamenvhble pe3yibmamsl, NoOaelcaujue nposepre (dJeMeHmovl):

JIP61,]IP62, P63, /IP64, P65, /IP6 6, 1P 6 14. IPy 1, P y 5,
JIPy6,JIPy7, APy 8, JIPy 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05,
OK 06.

Teopernueckune BONpoOCHI

1. ChopmynupyiiTe onpeesieHre noKa3aTeabHON (yHKIUH.

2. [lepeurciure cBOMCTBA MOKA3aTENbHON (DYHKIIMH.

3. [lepeuncnute crocoObl peleHus MoKa3aTeIbHBIX YPaBHEHHUIA.

4. ChopmynupyiiTe mpaBuiIo pelIeHus MPOCTEUIIINX TOKA3aTEIbHbIX
HEPABEHCTB.

5. B uem 3axmirouaetcs rpaduyueckuii cmocod perneHus: ypaBHEHHI.

6. [TpuBeauTe nmpumep GyHKIIMOHATBLHON 3aBUCHUMOCTH ITOKA3aTEIIbHOM

GyHKIIUU U3 peaTbHOM KU3HHU.

KonTpoabnas padora
Oo0s13aTeIbHAs YacTh
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Muno6prayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)

Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka
Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh

Bepcus noxymenra - 1 ‘ cTp. 29 n3 43 IlepBblit 3x3eMILLIP KOITIHA Ne

IIpu pewenuu 3a0anuii 1-4 3anuwume npasuIbHuIL 0MEem U3 4emaoipex
NPeONOHCEHHDIX.

1.(1 6ann) IIpu kakoMm 3HadeHnH a GyHKIUSA y=a* yObIBaeT Ha Bcel o0acTu
onpeaeseHus?

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

2. (1 6ann) Ha pucynke n3zo0paxén rpaduk pynkuuu Buga f(x)=a*.
Haiinure 3nauenne £(2).

f(2).

N
-

Flx)=a

>
X

.1

A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETa

3. (1 6amn) Oynknus 3amgana Gopmysnoii: f(x)= (0,5)*. Uemy paBuo f(-2)?

A) Vi; B) -4; B) 4; T) 2.

4. (1 6amn) Kopens ypasaenus f(x)=(1/9)**=3. Uemy pasHro f(-2)?

A)12,5;Bb) 13; B) 14;T') 15.

lIpu evinonnenuu 3a0anuii 5-8 3anuwiume xo0 peuieHus u Noay4eHHbull
omaem.

5.(2 6amna) Haiimure KopeHb ypaBHEHHs 3%2-5%3%=]2

6. (2 6ayuta) CKONBKO LIEIBIX PEIMICHAN UMEET HEPABEHCTBO 1<7%1<49?

7. (2 6amna) Haiigure Touky MakcumMyMa QyHKIUH y=>"3%%2

8. (2 6amma) B xome pacnama paauoakTUBHOTO U30TOMA €T0 Macca YMEHb-
maeTcs 1o 3akony f(x) = me2 VT, rae ty - HavanpbHAsA Macca M30TOMA, t - BpeMs,
IIpOIIEAIIEee OT HAYaIbHOIO MOMEHTA, T - meproy nosrypacnaga. B HaganbHbIN
MOMEHT BpeMeHU Macca u3zorona 184 mr. Ilepuos ero nosypacmana cocTaBisieT
7 muH. Haiinure, uepe3 CKoJIbKO MUHYT Macca u30Tona OyieT paBHa 23Mr.

JlonosiHUTEIbHAS YACTh

IIpu evinonnenuu 3a0anus 9 3anuwume xo0, 060CHO8AHUE peuleHUs U
NOJIYYEeHHbIU OEem.
9. (3 6anmna) Pemute rpaduuecku cucteMy ypaBHeHUM: y=2x, y=2%.

Omanonvl omeemos:

Howmep 1 2 3 4 5 0 7 8
3a/1aHus
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Muno6puayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)

Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka

Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh
Bepcus noxymenra - 1 ‘ ctp. 30 u3 43 IlepBslii 3x3eMIIIAp ‘ KOITIHA Ne
Omer | B | A | B | A | 1 | 2 | -4 ] 21 |

3.9 Jlorapugmpel. Jlorapupmuyeckas GyHKIusA

Obpa3zosamenvHble pe3yibmamsl, NoOaexcaujue nposepke (J1eMeHmovl).
JAPo 1, P62, P63, IP 6 4, IP 6 5,
NP6 6, 1IP6 14. 1Py 1, 1Py 5, 1Py O,
APy 7, AP y &, AP y 18, P y 19. OK
01, OK 02, OK 03, OK 04, OK 05, OK 06.

Teopernuyeckune BONpocCkI

1. Chopmynupyiite onpenenenue JorapuGMuIecKor pyHKINH.

2. llepeuncaure cBOMCTBA JIOTapU(PMUIECKON (DYHKIUU.

3. [Ipogomxkure onpexnenenue: «Jlorapudm - 310...».

4. Yemy paBeH jorapudm mpousBeaeHUs?

5. Uemy paBeH Jiorapu¢m 4acTHOTo?

6. IlpuBenure mnpumepsl JorapuMUYECKOW CHUpad B MPUPOJE U B
OKPY’KaroIEM MHUpE.

7. Ha yTo cTOUT OOpaTUTh BHUMAHHUE IMPH PEIICHUHU JIOTApUPMUUYECKUX U
YpaBHEHUI U HEPABEHCTB?

8. [lepeuncnure criocoObl penieHus JorapupMUIECKUX YPAaBHEHHM.

9. CdhopmynupyiiTe TpaBUiIO PEUIEHUS MPOCTEHIHNX JIOTapUPMUIECKUX

HEPaBEHCTB.

10. B yem 3akmtovaercs rpaduyeckuii cnocod penieHus: ypaBHEHHH.

11. ITpuBeauTe npumMep GyHKIMOHATBHOW 3aBUCUMOCTH JIOTapu(PMHUUECKOM
GbyHKIIUU U3 peaTbHOM KU3HMU.

Konrpoabnas padora
Oo0s3aTeIbHAA YACTH

Illpu pewenuu 3adanui 1-4 3anuwume NPAGUNILHLIL OMEem U3 yYemvlpex

NPeONOHCEHHDIX.
1. (1 6amn) Kakas u3 @pyHkiuii Bo3pactaeT Ha Bcell 00JaCTH ONpeAesIeHUs ?

A) f(x) = logs x; B) f(x) = 0,7%; B) f(x)=x% I) f(x)= log osx

2. (1 6amn) Ykaxure oomacts onpenenenus Gyakmun f(x) = 1g(2x-3)/(x/7)
A) (-75 1,5); B) (-00;1,5); B) (7; +o0); I') (-1,5:7)

3. (1 6amr) PacmonoxuTe B mopsiake Bo3pacTanust: logg s 4; logo s 0,4, logo s
A) log,s4; log,s0,4; logo,s 1/4; b) logo,s 4;1080,51/4; 1ogo,s 0,4;

B)  log.s1/4; 1ogos0,4; log,s4; ') logo,s 0,4; logo,s1/4 ; 10go,s 4.
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Muno6prayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)

Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka
Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh

Bepcus noxymenra - 1 ‘ crp. 31 n3 43 IlepBblit 3x3eMILLIP KOITIHA Ne

4. Halimute KopeHb ypaBHeHUS logs(x-5)=2

A)11; B)-11;B)-3; I') 3.

Ilpu evinonnenuu 3adanutl 5-8 3anuwume X00 peuileHusi U NOJYYEeHHbBIl
omeemn.

5. (2 6amna) Onpenenure 3Ha4ueHUe BeIpaxkeHus logs 2 + loge 3 + 21084,

6. (2 6ata) YkaxxuTe HaMMEHBIIIEE 11€JI0€ PEIICHIE HEPABCHCTRA!

logs(6x-4)>2.

7. (2 6anna) Haliagure Touky makcumyma pynkunu y=8In(x+7) - 8x+3

8. (2 Oamnma) [ns oborpeBa IOMEIICHHS, TeMmrepaTrypa B KOTOPOM
NoJIIepKUBAETCsl Ha ypoBHe T,=15° uepe3 pagmaTop OTOIUICHUS MPOIYCKAOT
ropsiayto Boxy. Pacxon mpoxomsiieit yepes TpyOy pamuatopa Boasl m = 0,6 Kr/c.
[Tpoxonas o TpyOe paccTosiHHE X, BOJIa OXJIAKIACTCS OT Ha4adbHOW TeMIIEpaTyphl
Ty=91° no Temnepatypsl T, npuuém cm = a*(c*m)/y*log((Ts — Tu)/( T — Ty)), TE
kod>pduumenT  TemnooOMeHa, o=8-moctosHHadg, y=28 Br/M*C’% 4200
(Br*c)/(xr*C°). Haiimure, 1m0 Kakoli Temmeparypel (B rpagycax llemscus)
OXJIAIUTCS BOJIA, €CIIM JAJIMHA TPYObI paauaropa paBHa 144 m.

JlonosiHUTEILHAS YACTh

IIpu évinonnenuu 3a0anus 9 3anuwume x00, 000CHOBAHUE PeLUleHUs U
NOJY4eHHbLL Omeem.

9.(3 6amna) Pemmre rpadudecku cucremy ypaBHeHu# y+2x=log;135-logs5,

2y-3x=6.

Omanouvt omeemos.

Homep |1 2 3 4 5 6 7 8 9
3aJaHHs
OtBer | A r A b 5 3 -6 34 (0;3)

3.10 MHo:xecTBa. DjieMeHThI Teopuu rpagos

Obpa3zosamenvhule pe3yibmamsl, nooaexcaujue nposepke (J1eMeHmuvl).
JAPo 1, AP62. APy 1, APy 2, IP y 3. OK 01, OK 04, OK 06, OK . 07

Teopernueckue BONpPochI

1. Copmynupyiite onpenencHue MHOKECTBA.

2. Iponomxkute onpenenenue: «O0beIUHEHUE MHOXKECTB - 3TO...».

3. IIponomxure onpenenenue: «llepeceueHrne MHOKECTB - 3TO... ».
© ®I'bOY BO «Yenl'V»




Muno6prayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)

Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka
Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh

Bepcus noxymenra - 1 ‘ cTp. 32 u3 43 IlepBblit 3x3eMILLIP ‘ KOITIHA Ne

[Ipomomxure onpenenenue: «Pa3zHOCTh MHOXKECTB - 3TO. ...
N3o006pa3ute oObeMHEHNE IBYX MHOKECTB Ha KpyTax Diiepa.
N300pa3ute nepeceueHre Tpex MHOKECTB Ha Kpyrax Jilnepa.
Chopmynupyiite onpenenenue rpada. Uto Ha3pIBa€TCsl BEPUIUHOM,
pebpom rpada?

8. Kak HaiiTu cTenenpb BepimnHbI rpada?

Nowk

9. Ha3zoBuTe OTIUYUTENBHBIE YEPTHI MOJHOTO U HEMOJHOTO IpadoB.
10. HazoBUTE OTIMYUTENIbHBIE YEPTHI CBSI3HOTO U HECBA3HOTO rpadoB.

KonTtposbnas padora
Oo0sa3aTeIbHAA YACThH

[Ipu pemienuu 3aganuii 1-4 3anuimnTe NPaBUIBLHBIA OTBET U3 YETHIPEX
MPEITIOKEHHBIX.
1. (1 6amn) Kakas oneparus n3odpakeHa Ha kpyrax Ditnepa?

A

A)E = AkjB; B)E = AuB ; B)f = A\B; I') E=A-B.

2. (1 6amn) Kakoit rpad npencraBien?

A) nonusiii; b) Henonueiit; B) IEPEBO; [') HyneBoil.

3.(1 6amn) IIsTepo pabounx BCTPETHUIIMCH MPU BBICAKE IIBETOB B KITyMOBI.
CKOJIbKO BCEro ObLIO ClIeTaHO PyKOMOKaTHI

A)10;b) 11; B)5; ') 6.

4. (1 6amr) Onpenenure cTeneHb BEpUIUHbI B:
A

E F

A)8.;B)11;B)3.1)5.

Ipu evinonnenuu 3a0anuii 5-8 3anuwiume xo0 peuieHus u NoJLy4eHHbllL
omeem.
5. (2 6anna) Jlans 1Ba MHOKECcTBA A={2, 4, 6, 8, 10, 12}, B={3, 6,9, 12}.
3anumuTe U n300pasute rpaduueckn HoBoe MHOKecTBO E: a) E=Au 5 ;0 )E=ANB
6. (2 6ayna) KoauHbl Apy3bs 3aHUMAIOTCSl KAKUM-HUOY/Tb BUJIOM CIIOPTA.
© ®I'bOY BO «Yenl'V»




Muno6prayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)

Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka
Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh

Bepcus noxymenra - 1 ‘ ctp. 33 u3 43 IlepBblit 3x3eMILLIP ‘ KOITIHA Ne

14 u3 HuX yBiekatTcs Gyroonom, a 10 — 6ackerdosom. 1 TosibKO ABOE
YBJIEKAIOTCS M TEM U JIpyruM BujioM criopta. Ckoibko apyseit y Tonu?
7. (2 6amna) Ha pucyHke — cxema J10por, CBSI3bIBAIOIIMX FOPOJICKUE TTapKU
A, b, B, T, 11, E. Ilo kaxx10#1 7OpOre MOKHO JBUTaThCs TOJIBKO B OJTHOM
HaIpaBJICHUH, YKa3aHHOM CTpelKor. CKOJIBKO CYIIECTBYET PA3INYHBIX TyTEeH U3
napka A B mapk E?
- g - e

»
>

8. (2 6anyma) MokHO 1M HapHCOBaTh M300paKEHHBIM Ha pUCYHKe Trpad He
OTpBIBas KapaHJall OT OyMaru U MpoBoJs Kaxa0e pedpo poBHO OAMH pa3?

JlonmoJiHUTEILHAS YACTh
Ilpu evinonnenuu 3a0anus 9 3anuwume xo0, 000CHOBAHUE PeLleHUs U

HOJIYYEeHHbIU OmaEen.
9. (3 6amna) IlepByto uaum BTOPYIO KOHTPOJBHBIE pPa0OTHI TO MaTeMaTHKe

YCIIEIHO Hamucanu 33 CTyJeHTa, NEPBYIO0 WM TPEThbiO - 31 CTyAEHT, BTOPYIO WJIU
TpeThio - 32 ctyneHta. He MeHee ABYX KOHTPOJBHBIX paboT BeIMOJHWIN 20
CTy1eHTOB. CKOJIBKO CTYJIEHTOB YCHEIIHO PEIIMJIA TOJBKO OJIHY KOHTPOJIBHYIO
paboty?

Omanonvl omeemos:

© ®I'BOY BO «Yenl 'V»
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Muno6puayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)
Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka

Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh
Bepcus noxymenra - 1 crp. 34 u3 43 IlepBblit 3x3eMILLIP KOITIHA Ne
Howmep 1 2 3 4 5 6 7 8 9
3adaHUusA
OTBeT B b 10 I - 22 8 HET 18

3.11 DaeMeHTbl KOMOMHATOPUKH, CTATUCTUKHA U TEOPUM BEPOSITHOCTEM

JAP67,AP68,AP6 14. APy 1, APy 2, [Py3, APy4, APy 12, 1Py 13, APy

Obpa3zosamenvHhule pe3yaibmamsl, NoOaexcaujue nposepre (dJ1eMeHmovl).

14, 1Py 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05, I[IK 2.1.

Teopernyeckue BONpPoOChHI

l.

[Tponomxute onpeaenenue: «CiydaitHoe COOBITHE - ATO...».

[IpuBegute mpumep.

9TO...

9.
10.

TharpamMm.

11.

[IpuBeauTe mpuMep T0CTOBEPHOTO COOBITHS.
[IpuBeauTe mpuMep HEBO3MOKHOTO COOBITHS.
[Tponomxute onpeaeneHue: «BepoaTHOCTh CIy4altHOTO COOBITHS -

ChopmynupyiiTe npaBUiio HAXOXKACHUS CII0OKEHUS BEPOSITHOCTEN.
ChopmynupyiiTe MpaBUJIO YMHOKEHHUS BEPOSITHOCTEH.

Kak naiitu cpennee apupMeTnyeckoe YMCI0BOro psija?

Kak naiitn Mmenuany 4ucioBoro paaa?

Kak BerumciiieTcst pa3max 4ucioBOro psaa?

Jlyist uero Hy>XHbI JuarpaMmmsl, rpaduku? [lepeuncaure BuabI

[TpuBenuTe MpUMeEpHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B

IIPUPOJHBIX SABJICHHUAX.

12.

[IpuBenuTe MpUMeEpHI MPOSBICHUS 3aKOHA OOJIBIINX YUCEN B

O6I_HCCTBGHHI>IX SIBJICHUX.

13.
14.

15.
16.
17.
18.
19.
20.

Yo n3yyaer craTucTuka’?
[Iponomxure onpenenenue: «CodyeTaHue - 3TO...».

IIponoinkure onpenenenue: «Pa3melenue - 3T1o...».
[Iponomxure onpenenenue: «llepectaHOBKH - 3TO...».
[IpuBenuTe npuMep MHOXKECTBA U3 PEATIbHON KU3HH.
[IpuBeauTe npuMep onepanuu NEPECEUEHU MHOKECTB.
[IpuBenuTe npumep onepanuu 00bEAMHEHUS MHOKECTB.
[IpuBeauTe npuMep onepanuu pa3HOCTH MHOKECTB.
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Muno6prayku Poccun

DenepanbHOE rOCy1apCTBEHHOE OI0KETHOE 00pPa30BaTENbHOE YUPEKAECHUE BBICILIEIO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)

Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)

®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka
Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh

Bepcus noxymenra - 1 ‘ cTp. 35 u3 43 IlepBslii 3x3eMIIIAp KOITIHA Ne

21. PackpoiiTe mOHATHUS «Tpad», «IAEPEBO», KITUKID).

KonTtpoabHnas padora
Oo0s13aTeIbHAA YaCTh

Ipu pewenuu 3a0anuu 1-4 3anuwiume npasuibHbll Omeem u3 Yemvlpex
NpeOsIOHCEHHDIX.

1. (1 6amr) Kombunaropuka - 3To pa3ien MaTeMaTUKH, OTBEUAOIIUI

Ha BOMPOCHI CKOJIbKUMH CIIOCOOaMU MOYKHO BBIOPATh SJIEMEHTHI ...

A) 3aJlaHHOTO KOHEYHOTO MHOXKECTBA; b) O6eCKOHEUHOTO MHOKECTBA; B)
10060r0 MHOXECTBa; [') mppalimoHaIbHBIX YHCE.

2. (1 6amn) CoenrHeHMs U3 I JJIIEMEHTOB, OTJIMYAOIIKECS APYT OT Apyra

TOJIBKO TIOPSJIKOM PACTIONOKEHUS B HUX SJIEMEHTOB, HA3bIBAIOTCS
A) nepecraHoBkamu; b) coueranusimu; B)  pasmemenusmu; 1)
KOMOMHAIIUAMHU.
3. (1 6amn) Yucno Bcex BOBMOXKHBIX Pa3MEIICHUIN BEIYUCIISAETCA 10 (hopMyIie:

A)A™=nm-m);b)A™=nm-1)..(n-m+1); B)A™=T) A™ =n(m + 1)

4. (1 6amn) I'pynmupoBka - 3710...

A) ymopsimoueHue EAWHHI] COBOKYITHOCTHM MO Tpu3Haky; b) pa3zOuenue
CMHMI] COBOKYIMMHOCTH HAa TPYNNBI MO Mpu3HaKy; B) o0oOmieHne ennHUYHBIX
daktoB; ') 06001IeHNEe SMHUYHBIX MTPU3HAKOB.

Ilpu evinonnenuu 3adanuu 5-8 3anuwiume Xo00 peuieHUs U NOJYYEHHbIl
omaem.

5. (2 6amma) B cpeanem u3 2000 camoBbIX HACOCOB, IMOCTYIHUBIIMX B
npoaaxy, 6 mnoarekarT. Haiigure BEpOATHOCTH TOrO, YTO OJWH CIy4YailHO
BBIOpAHHBIN 1J11 KOHTPOJII HACOC HE MOJITEKAET?

6. (2 6amna) CpaBHUTH BCXOKECTh CEMSIH JIFOOBIX TPEX BHJIOB OJHOJICTHUX
1uBeTOB 3a mocieaHue 3 roaa. CocTaBUTh IUArpamMMy IO HAWJIEHHBIM JTaHHBIM.
CrenaTh BEIBOJEI.

7. (2 Oamna) LlBeToBoay NpPENNIOKUIM YKpacUTh KiIymMOy IIBETamu,
ucnoiab3ys 3 Buja. CKOJIBKO pa3IMuHbIX BAPUAHTOB €CTh y IIBETOBOA, €CJIU €CTh
BBIOOD U3 5 BUOB pa3HOM paccajbl?

8. (2 6anmna) CkoJIBKUMHU CIOCOOAMU MOXHO MOCaAUTh 4 KyCTapHUKA B OJIMH

pan?

JlonosiHuTEILHAS YACTh
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Muno6puayku Poccun
DenepanbHOe TOCYJapCTBEHHOE OIOKETHOE 00pa30BaTeNbHOE YIPESIKACHNE BBICIIIETO
@y obpazoBanus «HenssOunckuii rocyaapctBeHHbld yHUBepcuTeT» (PI'BOY BO «Henl'V»)
Komnemx Yensibunckoro rocynapcrseHHoro yuusepeurera (Komnemx Yenl'y)
®onp oueHounsIx cpencts qucrumnael OY/II1.01 Maremaruka
Crneunansaocty 40.02.02 TlpaBooxpaHuTeNnbHas A€TEIbHOCTh
Bepcus noxymenra - 1 ‘ cTp. 36 u3 43 IlepBblit 3x3eMILLIP ‘ KOITIHA Ne

Ilpu evinonnenuu 3adamus 9 3anuwume x00, 000CHOS8AHUE peuleHus U
NONYYUeHHbLIL OmEem.

9. (3 6amna) YtoObl MOCTYNUTh B MHCTUTYT Ha CIELHUAIBHOCTH «Mactep
CaJloBO- MAapKOBOTO M JaHAMA(THOTO CTPOUTENIBCTBAa», AOUTYPHEHT JOJKEH
HaOpate Ha EI'D He menee 70 GamioB mo KaxaoMmMy U3 TpEX MNpPEeIMETOB—
MaTeMaTHKa, PYCCKUH S3bIK M HMHOCTPAHHBIM s3bIK. YTOOBI MOCTYNHUTH Ha
cnenuranbHoCcTh «KoMMepius», Hy:kHO HaOpaTh He MeHee 70 0auIoB MO KaXaA0OMy
U3 TPEX MPEIMETOB — MaTEMaTHKa, PyCCKUH SI3bIK M 00I1I€CTBO3HAHUE.

BepositHocTh TOTO, uTO abutypueHT 3. monydyuT He MeHee 70 OamIoB 1O
MareMartuke, paBHa 0,6, Mo pycckomy A3blky — 0,8, 10O HHOCTPAaHHOMY SA3BIKY —
0,7 ¥ o 00IIECTBO3HAHUIO

HailinuTe BEposSTHOCTH TOTO, YTO 3. CMOXKET MOCTYIUTh XOTS Obl HA OJIHY U3

JIBYX YIOMSIHYTBIX CHEIUaTbHOCTEH.

OmanoHvl omeemos:

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

3.12 YpaBHeHUSA 1 HEPABEHCTBA

ObpazosamenvHole pe3yibmamol, NoOaexcawue nposepke (nemennmol).

JIP62,JIP63,/IP6 14. IPy 1, IPy 5, IPy6, Py 7, APy 8, IP y 11,
JIPy 18, IP y 19. OK 1, OK 2, OK 3, OK 4, OK 5, OK 6.

Teopernueckne BONpPOCHI

Uto Ha3bIBAETCS ypaBHEHUEM?

UTo0 3HAYUT PEMINTh ypaBHEHUE?

Uto Takoe KOpeHb ypaBHEHUS?

UTo Ha3bIBAETCS HEPABEHCTBOM?

UTo0 3HAYUT PEUINTh HEPABEHCTBO?

B uem 3akiro4aeTcs «MeTo] UHTEPBAIOBY» ?

Yto Ha3bIBAaETCS PELICHUE CUCTEMbI YpaBHEHUI?
UTO 3HAYUT PEIIUTH CUCTEMY YPABHECHHIL?

[Ipu pemenny Kakux ypaBHEHUN U HEPABEHCTB, CIeayeT 0OpaTUTh
BHHUMAaHHE Ha 00JIaCTh JOMYCTUMBIX 3HAYCHUI?

WX W=
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10. Tlepeuucnute cnocoObl pelIeHHs] YpaBHEHHUM.
11. Tlepeuucnute ciocoObl pELICHUS] CUCTEM YpaBHEHUM.

KonrtposbHas padora

Oo0si3aTeibHasl 4YaCTh

Ilpu pewsenuu 3a0anuti 1-4 3anuwiume npaguibHbIlL OMEeNn U3 Yemvlpex
NPeOsIONCEHHBIX:

1. (1 6amr) Kakoe u3 uncen sBisieTcss KOpHeM ypaBHeHUs logy(x+1) = 1

2. (1 6ann) Kakue u3 ypaBHEHUN UMEIOT 00JI€€ OJTHOTO KOPHSI?

3. (1 6amn) Onpenenute BUI ypaBHeHuss V—32 — * =2,

A) nuneiliHoe; b) kBaapatHoe; B) uppamnmonansHoe; [') paninoHansHoe.

4. (1 6amn) Onpenennute HAMMEHBIIEE LEJIOE PEIIEHAE HEPABEHCTBA 5% 2<17

Ilpu vinoanenuu 3a0anuti 5-8 3anuwiume Xo00 peuleHus U noJlyYeHHbll
omeemn.

5. (2 6amna) Haitnute kopeHb ypaBHeHUs | X-3 | =2

6. (2 6auta) Pemmre cucreMy ypaBHeHui: X-y=8, 2 *3Y=16.

8. (2 6amna) Pemmre ypaBueHne (2x - 3)V3x? - 5x - 2=0.

JlonosiHUTEILHAS YACTh
IIpu evinonnenuu 3a0anus 9 3anuwume x00, 000CHOBAHUE peLleHUs U

NOJY4eHHbLIL Omeen.
9. (3 6amna) Peumre ypaBaenue 2sin’x - V3cos(m/2 —x)=0

Omanonvl omeemos:

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

Otger B [AB|B |A |L;500;2) | (-0;0]U[2;3] | -1;6 | 2m; 7n/3; 8n/3; 3m;

4. @oH/1 OLIEHOYHBIX CPEACTB AJisl py0esKkHOro KOHTpoJis (1o uroram 3.1 - 3.4)
Obpaszosamenvhble pe3yibmamsl, NoOaeNcaujue nposepre (J1eMeHmovl):

JAPo61,IP63,/IP64, 1IP65,IP6 6, IP69, IP6 11, IP6 12, ZIP6 14. [IP y

I,APy o6, 1Py 7, 1Py &, APy 9, APy 10, APy 11, APy 14, IP y 15, JIP y 16,

NPy 17, 1Py 18, IP y 19. OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07.
O0s3aTeIbHAA YacTh
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Ilpu pewenuu 3a0anuti 1-4 3anuwume npasuibHul OMEEm U3 Yemulpex

NPeONOHCEHHDIX.

1. (1 6amr) dansr Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl UMEET
cepenuHa otpe3ka AB - Touka M?

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

2. (1 6amn) [Ipssmeie AB n CJI mapamiensHbie. Kakoe pacnonokeHne UMeroT
npsimeie AC u B/1?

A) napaiensHsie; b) nepnenaukynspusle; B) ckpemuarorcs 1)
NepeCceKaroTCsl.

3. (1 Gaswur) Haifaure KopeHs ypaBHeHH: cos Tx/6=V3/2 . B oTBeT 3ammmute
HaMOOJIbIINN OTPULIATENh OTPULIATEIBHBIA KOPEHb.

A)-3;b5)0;B)-2;T) -1.

4.(1 6amr) Ha pucynke uzo0paxeH rpaguk mpou3BogHON GyHKIMN y=1f(X).
[Tpu xaxom 3HaUYeHWH X (QYHKIIMS TPUHUMAET CBOE HanOOJbIIIee 3HAUCHUE Ha

OTPC3KC
YA

v=f"(x)

=Yy

al 1

[-4; -2]7?
A)0,5;b5)-4;B)-5;T) 1.

IIpu evinonnenuu 3adanuii 5-8 3anuwiume x00 peweHus u noy4eHHbll
omeemn.

5. (2 Oamma) BepxHue KOHIIBI JIBYX BEpPTHKAJIbHO CTOSALIUX CTOJOOB,
YIAIEHHBIX Ha paccTrosiHue 4 M, COEIMHEHbl MEPEKIaInHOM. BwicoTa omHOro
cton6a 10 M, a npyroro 7 m. Haliaure nyuny nepexiiajauHbl.

6.(2 6amna) Jansr vetsipe Touku: A(01), B(1,-1,3), C(3,1,0) J1(3,2,2)
Joxaxwure, uto orpe3ku AB u C]] nepneHauKyasipHBbI.

7.(2 6anna) JBurasicb Co CKOPOCThIO V = 3 M/C, TPaKTOP TaIUT CaHU C
cunoit F=40 xH, HanpaBiaeHHON 1TOA OCTPBIM YIJIOM 0 K TOPU30HTY. MOIIIHOCTB,
pa3BuBaeMasi TpakTopom, Berumcisiercs no popmysne N = Fvcosa. Haiinure,
IIpU KaKkoM yrJie o (B rpaaycax) 3Ta MOIIHOCTh OyaeT paBHa 60 kBT

8. (2 Oamma) MarepuanbHasg TOYKa JBUKETCS MPSIMOJUHEHHO IO 3aKOHY
x(t)=t>-13t+23 (rme X— paccTOSHHME OT TOYKH OTCYETa B METPAX, t— BpEMs B
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CeKyHJaX, M3MEpPEHHOE C Hauaja JABWKEHHsS). B Kkakoii MOMEHT BpeMeHH (B
CEKyHJIaX) €€ CKOPOCTh OblTa paBHa 3 m/c?

JlonosiHUTEILHAS YACTh

IIpu evinoanenuu 3a0anus 9 3anuwume xo0, 060CHO8aAHUe peuleHUs U
NOJIYYEeHHbL OEem.

9. (3 6anna) Pa30uth LBETHUK MPAMOYTOJIBbHOM (POPMBI (OTHOILIIEHHE CTOPOH
2:3) Ha 4YacTW pa3IMYHOM IUIOUIAJM. YKAXXUTE Pa3HbIM LBETOM IMapajlieibHBbIE,
NEPIECHIUKYJIAPHbIE, CKpEIIMBAIOIIMecs OTpe3Ku. PaccunmTaTh KOJIUYECTBO
CaXEHIIEB I[BETOB AJIsI KaXJa0ro cekropa. OPopMUTH CXeMy LBETHHUKA (MOYXHO
UCIIOJIb30BaTh KoMmbioTep). Hanpumep,

Omanounvt omeemoas.

Homep |1 2 3 4 5 6 7 8 9
3a1aHUs
Oteer | A I I b 5 - 60 8

5. @oHA OLEHOYHBIX CPEACTB /JA TMPOMEXKYTOYHOH aTTecTalun
(3K3aMeH)

Ha BeImosHeHWe NMUCHMEHHOW 3K3aMEHAIIMOHHOW pPaOOThI MO MAaTEMAaTHKE
naercs 4 actpoHoMHuecKkux yaca (240 MuHYT).

DK3aMEHAIMOHHAs pa0oTa COCTOMT HMX 2-X dYacTed: o0s3aTeNlbHOW U
JIOMOJIHUTEIILHOM.

OO0s13aTenbHas 4acTh COJEPXKUT 3aJlaHusl MUHHUMAJIBHOTO 00s3aTEIBHOIO
YPOBHS, IONIOJTHUTENIbHAS YacTh - 00JIee CIOXKHbIC 3aJaHusl.

[Ipu BbIMONHEHUM 3aJaHUN 00sA3aTENbHOM YacTH TpeOyeTcsl MpeACTaBUTh

X0 peHIeHI/IH n YKaBaTB HOqueHHBIﬁ OTBCT. 3a HpaBI/IHBHOC BBITIOJTHCHUC HIOGOFO
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3a/laHus U3 00s3aTeIbHOM YacTu oOydwaromuiics mnosydaere onuH Oami. Ilpu
BBITIOJTHEHUU 3a/JlaHusl U3 JIOTOJHUTEIBHOM YacTH HEOO0XOJUMO IMOJIPOOHO
omucaTh XOJ pelieHus W JaTh OTBeT. l[IpaBUiIbHOE BBHITIOJHEHUE 3aJaHUN
JIOTIOJIHUTEJILHOM YacTH OLlEHMBAeTCA 3 OayuraMu wir 1-2 OajutaMy 32 4aCTUYHOE
pelieHue.

Bbaibl, mostydeHHbIe 32 BCE BBITIOJTHEHHBIE 3aJIaHKS, CYMMHUPYIOTCS.

IlIkana nepesooda 6annoe 6 ommemku no NAMUOAITLHOU CUCHEME

OtMmeTKa Uwncno 6amoB, HEOOXOAUMOE TSI TIOTYYEHUSI OTMETKH
«3» (ynoB.) 6-9
«4» (xoporo) 10-14(ne MeHee OAHOTO 3aJaHusl U3 JTOTIOJHUTEIHLHON YacTH)
«5» (OTIMYHO) 6oree 14(He MeHee TBYX 3a/laHUH M3 JOMOIHUTEIHLHON YacTH)

Obpaszosamenvhble pe3yibmamsl, NoOaeNcaujue nposepre (dJieMeHmovl):

JNPo6 1, P62, P63, AP64, P65,/ IP66, IP6 7, AP 6 8, IP 6 9, /1P
610, IP6 11, AP 6 12, AP 6 13, JIP 6 14.

NPy 1, 1Py 2, IPy3, APy 4, 1Py S5, APyo6, APy 7, 1Py 8, 1Py 9, AP
y10, APy 11, APy 12, [P y 13, Py 14, AP y 15, IP y 16, IP y 17, /IP y 18,
JIP y 19. OK 01, OK 02, OK 03, OK 04, OK 05, OK 06, OK 07, TIK 2.1.

JK3aMeHALIMOHHbIE 3aJaHNS 110 MATEMATHKE
O0si3aTesibHAA YACTh

Ilpu vinonnenuu 3a0anuil 1-12 3anuwume xo0 peuleHus u NOJYyYeHHbIl
omeen.

1.(1 6amr) Beraucmuare: 2sin(-7/6)+2cos(7 /3)

2.(1 6ann) Ha pucyHke >KMpHBIMH TOUKaMH MOKa3aHO CYyTOYHOE KOJIUYECTBO
0CaJIKOB, BhINagaBmux B Dnucte ¢ 7 o 18 gexabps 2001 roxa. Ilo ropuzonTtamu
YKa3bIBAIOTCS YUCIIa MECALA, IO BEPTUKAIN — KOJIMYECTBO OCAJKOB, BHINABIIUX B
COOTBETCTBYIOIIMI JIeHb, B MIUTUMETpax. JJis HArJISIIHOCTH JKUPHBbIE TOYKU Ha
PUCYHKE COE€IMHEHBI JInHUeH. Onpenenure no pUCyHKY, CKOJIbKO JHEH BhINAIA0
0oJiee 2 MUJUTUMETPOB OCaJAKOB?
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Wn o

own o

cromn 16000 pyo6mei. Yepes
uu3unu a0 15200 pyOsneii. Ha

> W0 o

n
{

—1

) O R F NN WWE &N
[ n o

\/ 3: 7 ¢ peIOOH, 5 ¢ BapeHbEM U 4 C

7 & s 10 1w 12 13 1a 1s 1 17 1z KOK. HalUTe BEPOATHOCTH TOTO, YTO
OH OKa)K€TCsl C BUIIIHEU.
5. (1 6amn) Haitaure 3Hauenue Boipaskenus log,2 + log,32

6. (1 6amr) Haiimure kopess ypasHenns V7 — 6x =7

7. (1 Gamn) Pemure HepaBeHCTBO 257 > 64. B 0TBET 3aNMIIMTE HAUMEHBILEE
MIOJIOKUTETBHOE.

8. (1 Gar) Haiiiure KOpeHb ypaBHEHHS

9. (1 6ann) Halimute npou3BoaHyI0 PyHKIIMU B Touke Xx=0:

y = 5/4x* - 6x% +7x-1

10.(1 6amn) LiBeTHUK, OPOPMIICHHBIM MO MHAWUBUIYATLHOMY 3aKa3y, UMEET
dbopmy nmnuHapa. Beicota nBetHuka 35 cM, quametp ocHoBaHus 20 cM. CKOJIBKO
3eMJIM HEOOXOJMMO MPHUBECTU, UYTOOBI IBETHUK OBLI 3aIlOJHEH IOJHOCTHIO. B

OTBET 3aMHUIIUTE YUCIIO, ICJICHHOE Ha TT.
11.(1 6amn) Halinure momansk GUrypsl, M300pakeHHON HA PUCYHKE

Temay A

—
Tom

JlonosiHUTEILHAS YACTh

adaja IBHKCHUA.

‘\: 0 ABMKETCS 10 3aKoHy S(t)=3t*+5t (M) Haiimure cxopocTs
\
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Ilpu evinonnenuu 3aoanuii 13-16 3anuwiume xo0 peuieHus U NOJYYEHHbBIU
omeem
13.(3 6anna) BeruucauTe mioaab 3eMJId, OTBEICHHOTO M0 KITyMOy, IEpuMeTp
KOTOPOI'0 OrPaHMYMBAIOT JIMHUK Y=X>-2X-2 ¥ y= - X*+2. BBINOIHUTE YepTEXK.
OTBeT JaiTe B KBaJPaTHBIX METPax.
14. (3 6aa) Pemnte ypaBHenue sin’x - 2sinx=0. B 0TBET 3anMIInTe KOIUYECTBO
pELIeHM, MPUHAUIe)KAIUX NPOMEXYTKY [0; mt].
15. Haiinure o0BEeM MHOTOTpaHHWKA, HM300paKEHHOTO Ha pPHUCYHKEe (Bce
JBYTPAHHBIE YTJIbI TIPSIMBIE).

) IlepBblii cagoBOJ BbICAXHUBAeT 126 cakeHIIEB Ha 5 4acoB
Jropoil. CKOJIBKO CaXEHIIEB 3a 4Yac BBICAKUBACT NEPBBIN
BECTHO, YTO OH 3a 4YaC MOXXET BBICAJUTh Ha 5 Ca)KEHIEB

obICT]|
CaoF L~
0o0JIbIIe BTOPOTO?

Omanouvt omeemos:

Howmep 1 2 3 4 5 6 7 8 9 10 11 12 |13 |14 |15 |16
3aJIaHus
OTtBeT 2 3 5 0,25 | 6 -7 1 -10 | 7 35000 | 15 11 |9 5 6 13
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