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DOoHJI OLIEHOYHBIX CPEJICTB pa3paboTaH HA OCHOBAHMH:

- (eseparbHOrO rOCYAapCTBEHHOTO 06GPA30BATENBHOTO CTaHJapTa CpeaHEro
npogpeccroHanbHOro 00pa3oBaHMsi 1Mo creumansHoctH 34.02.01 Cectpunckoe nerno,
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Mas 2012r. Ne 413.

- TMpOEKTa MPUMEPHOHW OCHOBHOW 00pa3oBaTeNbHO IIPOrpaMMBI  CPEJIHEeTO
Npo(pecCHOHaTBEHOTO 06pa3oBaHus 1o crienranbHocTH 34.02.01 Cectpunckoe neio.

- paboueil mnporpamMmbl 06uIe06pa3oBaTENbHON AMCIMIIIMED MaTematuka 1o
cnenuanbHocTH 34.02.01 Cectpunckoe aero.
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- TokabHEIX akToB OI'BIIOY «CasiHckuit MeJUIMHCKUI KOJLTEmK .
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[TactopT oHa OLIEHOYHBIX CPEJICTB.
@®oH/T OIIEHOYHBIX CPEJICTB JJISl TEKYIIET0 KOHTPOJIS
@®OoH/T OIIEHOYHBIX CPEJICTB JIJISl POMEKYTOUYHON aTTeCTalluu

[lepeuyens npunoxkeHui K GOHITY OLICHOYHBIX CPE/ICTB
[Tpunoxenue 1

[Tpunoxenue 2
[Ipunoxenue 3
JIuct cormacoBaHusl.



1. MMacnopT ¢oHaAa OLIEHOUYHBIX CPEACTB

®onn oneHouHbix cpenacts (manee ®OC) npenHasHaueH AJiE KOHTPOJS M OLEHKH
00pa3oBaTeNbHbIX JOCTHKEHUI oOy4aromnmxcs, OCBOMBIIIHNX IpOrpamMmy
o011eo0pa3oBaTebHONM  JUCHUIUIMHBL ~ MaremaTthka OCHOBHOW — 0Opa3oBaTeIbHOU
porpaMMbl  CpeJiHero IpodeccuoHabHOrO oOpaszoBaHus 1o crennaibHocTH 34.02.01
CecTpuHCKOE J€e0.

B pesynbrate ocBoeHus AUCHUIUIMHBL MareMatuka oOy4aromuics JOJKEH
o0Onanate cienyromumM, npexycMorpeHabiMu OI'OC, aucuuIIMHApHBIME pE3yJIbTaTaMu
(IP), xoropbie GopMHPYIOT TPOPECCHOHATBHYIO KOMIICTCHIIMIO, ¥  OOIIUMHU
KOMIETEHIIUSIMH, TUYHOCTHBIMU PE3yJIbTaTaMU:

JIP O1. Bnagenne MeTolaMM 10Ka3aTesIbCTB, AITOPUTMAMU PELICHUS 3a/1a49; YMEHHUE
dbopMynupoBaTh OMpENEICHUs,, AKCHOMBI U TEOPEMBI, MPUMEHITh HX, MPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKICHHS B XOJE PELICHUS 3a/1ay;

JIP 02. Ymenue omnepupoBaTh IMOHATHUSMHU: CTENEHb YHWCIA, Jorapudm uucia,
YMEHUE BBHITIOJIHATH BHIYMCIICHNE 3HAYCHHUI U Tpeo0pa30BaHus BRIPAXKEHUN CO CTEIECHSIMU
u Jjorapudmamu, IpeodpazoBaHus APOOHO-PAITMOHATBHBIX BhIPAKEHUN;

JIP 03. Ymenue omepupoBaTh MOHSTHSIMHU: palMOHAIbHBIC, HUPpPAIMOHAIBHEIE,
NoKa3aTelbHbIe, CTENEHHBbIE, JorapuMuyeckue, TPUTOHOMETPUUYECKUE YpPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

JIP 04. Ymenue omnepupoBaTh MOHATUAMU: (YHKIUS, HENpepbhiBHAS (DYyHKITHS,
NpOM3BOAHAs, TMEpBOOOpa3Has, ONpEACTCHHBIA  WHTETpall; yMEHHE  HaXOIUTh
NPOM3BOAHBIC  DJIEMEHTAPHBIX  (DYHKIMNA, WCIONB3YysSd CIPABOYHBIE  MaTepHUabI;
UCCIIEIOBATh B MPOCTEUIITNX CIydasX (PyHKIIMKA HAa MOHOTOHHOCTh, HAXOUTh HAMOOIIBIITHIE
¥ HaMEHbINNE 3HaYeHUs (QYHKIUH; CTPOUTH TpadUKU MHOTOWIECHOB C HCIOJIh30BaHUEM
amnmapata MaTeMaTHYECKOTO aHAlIM3a; MPUMEHSATh MPOM3BOJHYIO MPU PEIICHUH 33]a4 Ha
JBMKCHHE; PEIIaTh MPaKTUKO-OPUEHTHPOBAHHBIC 33a4l HA HAMOONbIINE U HAMMEHBIIINE
3HAYEHUS], HA HAX0XIEHHUE yTH, CKOPOCTH U YCKOPEHUS;

JIP 05. YMmenue oneprupoBaTh MOHSATUSMU: pallMOHaIbHAs (PYHKITUS, TOKa3aTeIbHAS
byHKIUS, CcTerneHHass QyHKIUA, JgorapudmMuueckas GyHKIUS, TPUTOHOMETPUYECKUE
dbyHKuuu, oOpaTHbIe (YHKIMU; YMEHUE CTPOUTh TpauKKW H3yUYEHHBIX (QYHKIINMH,
UCIOJIB30BaTh TpaduKU MPHU U3YYEHHUH MPOLIECCOB U 3aBUCUMOCTEH, NMPU PEUICHUH 3a]1a4
U3 JAPYTuX Y4eOHBIX MPEAMETOB W 3aJa4 U3 PEabHOM >KW3HH; BBIpaXXaTh (hopmylaMu
3aBUCUMOCTH MEX]y BETMUMHAMH,

JIP 06. Ymenue pemaTh TEKCTOBBIE 3aJauyd pa3HbIX THUIIOB (B TOM 4YHCJIE Ha
IPOIEHTHI, TOJU W 4YacTH, Ha ABM)KEHHE, paboTy, CTOMMOCTh TOBAapOB M yCIYT, HAJOTH,
3a7auyd U3 OOJIACTH YIPABJICHHS JUYHBIMA U CEMEHHBIMH (PMHAHCAMU); COCTABISATH
BBIpQXCHUS, YpaBHEHUS, HEPABEHCTBA M WX CHUCTEMBI MO YCIOBUIO 3aJa4M, UCCIIEI0BATh
MOJTy4YE€HHOE PEIICHNE U OIEHUBATh MPaBIOTNOA00HOCTh PE3yIbTaTOB;

JP 07. YMmenue omnepupoBaTh MOHATUSAMU: cpeAHee apudmeTrrueckoe, MeauaHa,
HauOoJblllee U HaUMEHbIlIee 3HAUCHUS, pa3Max, JUCHEpPCUs, CTaHIApTHOE OTKJIOHEHHE
YHUCIIOBOTO  HAOoOpa;  yMEHHE  H3BJEKaTh, HWHTEPIPETHPOBATh  MHGOPMALHIO,
NpPEICTaBICHHYI0 B Ta0lMIax, Ha JauarpaMmax, rpadukax, OTpa)xaloulyl0 CBOICTBa
peasbHbIX MPOILIECCOB M SIBICHHI; MPENCTaBIsATh MH(OPMALHUIO C MOMOIIBI0 TaOJIHUI] U
auarpamMM; HCCIEIOBaTh CTATUCTUYECKHE JaHHble, B TOM UHCJIE C NPUMEHEHUEM
rpapuuecKux METO0B U AJIEKTPOHHBIX CPEJICTB;



JIP 08. YMeHue onepupoBaTh MOHATUSMHU: CIIYYalHBINA OMBIT U CIIy4aiHOE COOBITHE,
BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHUE BBIYUCISATH BEPOSITHOCTD C MCIIOJIb30BAHUEM
rpauueckux METOJIOB; MPUMEHSTh (POPMYIbI CIOKEHUS M YMHOXKEHHSI BEPOSTHOCTEM,
KOMOMHaTOpHbIE (akThl U (QOPMYJIBI MPHU PEIICHUU 3a/a4; OLEHUBATH BEPOATHOCTHU
peanbHBIX COOBITUM; 3HAKOMCTBO CO CIIyYallHBIMM BEJIMYMHAMH; YMEHHE IPHUBOJUTH
PUMEPDI TPOSBIICHUS 3aKOHA OOJIBIITNX YUCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX;

JAP  09. VYmenue onepupoBarh MOHATHUSIMHU: TOYKA, NpsMas, I[IOCKOCTD,
MPOCTPAHCTBO, JBYTPAHHBIA YroJj, CKPEIIMBAIOLIMECS MOpsIMbIE, NapayIeIbHOCTh H
MEPIEHANKYJISIPHOCTh MNPSIMBIX M IUIOCKOCTEH, YTrOJd MEXAY MPSIMBIMHA, YTrOJl MEXIY
MPSMOM U TIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMU, PACCTOSHUE OT TOYKHU JI0 TJIIOCKOCTH,
pPacCTOSIHUE MEXKIY NPSMBIMHU, PACCTOSTHUE MEXAY IIOCKOCTSIMHM; YMEHHE MCMOJIb30BaTh
IIpU PEIICHUU 3a1ad W3y4deHHBbIC (aKThl U TEOPEMbl IJIAHUMETPHUH; YMEHHE OIICHUBATh
pa3zMepbl 00BEKTOB OKPYIKAIOIIET0 MUPA;

JIP 10.  YMenuwe  omepupoBaTh  MOHSITUSMH:  MHOTOTPAHHUK,  CEUYECHUE
MHOTOTpaHHHKA, KyO, MapajieNienunes], npusma, nupamuja, (Gurypa m MOBEPXHOCTH
BpalieHus, UWIMHAP, KOHYC, Imap, cdepa, ceueHus GUrypsl BpallleHHs], TUIOCKOCTb,
Kacaromjasicsi chepbl, TWIMHAPA, KOHYCA, IJIOMIAIb MOBEPXHOCTH MUPAMUJIBI, MPU3MBI,
KOHycCa, IWIKWHJpA, MJIomaas cheprl, 00beM KyOa, MpsMOYToJIbHOTO Mapajuieienunesa,
nupamMubl, MPU3MBI, WIKMHAPA, KOHYCa, I1apa; yMEHUE u300paxaTh MHOTOTPAaHHUKU U
MMOBEPXHOCTH BPAILCHUS, UX CEYEHHUS OT PYKH, C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMEHHE PacCIlO3HABaTh CHUMMETPHUIO B MPOCTPAHCTBE; yYMEHUE
pacno3HaBaTh NPaBUIbHBIE MHOTOIPAaHHUKU;

JIP 11. YMeHue onepupoBaTh NOHATUSMU: JABM)KEHHE B MPOCTPAHCTBE, MOAOOHBIE
¢burypsl B IpOCTPAHCTBE; UCIOJIb30BAaTh OTHOIIICHUE TUIOIIA N MOBEPXHOCTEH U 00BEMOB
no100HBIX (PUTYp IPU pEUICHUH 33]1aY;

JIP 12. YMeHue BBIUUCIATH T€OMETPUUECKUE BEIMYMHBI (JJIMHA, YTOJ, TUIOMIAb,
00beM, TIIOAAL TOBEPXHOCTH ), UCIIOJIb3Ys U3yUYeHHBIC (DOPMYJIIBI U METO/IBL;

JIP 13. YMeHue onepupoBaTh MOHATUAMM: MPSIMOYTOJIbHAs CUCTEMa KOOPAWHAT,
KOOpPJAWHAThl TOYKH, BEKTOpP, KOOPAMHATBHI BEKTOPA, CKAJISAPHOE IPOU3BEICHUE, YOI
MEXJIY BEKTOpaMHM, CyMMa BEKTOPOB, NPOM3BEIACHHUE BEKTOPA HA YHUCIIO; HAXOAUTH C
MOMOIIBI0 M3YYEHHBIX (POPMYJI KOOPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSTHUE MEXIY
JBYMSI TOYKaMU;

JIP 14. YmMenue BboIOMpaTh MOAXOASIIMN W3YyUYCHHBIM METO ISl PEIICHUs 3aayH,
pacro3HaBaTh MaTeMarudeckue (akThl M MaTeMaTHYECKUEe MOJCIM B MPUPOAHBIX U
OOIIIECTBEHHBIX SIBJICHUSAX, B UICKYCCTBE; YMEHHE MPUBOJUTH MPUMEPHI MaTEMAaTUUECKUX
OTKPBITUM POCCUMCKON U MUPOBOM MATEMAaTUYECKOU HAYKU.

OK 01. BeiOupate crnocoObl pemieHds 3afad MnpodecCUOHaNbHOU JEATeTbHOCTH
IPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonp30BaTh COBPEMEHHBIE CPEACTBA MONCKA, aHATIN3a U WHTEPIPETALNU
uHbopMaluu, W  HUHQOPMAIMOHHBIE  TEXHOJOTWW  JJISI  BBINIOJHEHHWS  3ajay
npohecCuOHANBHON eI TeIbHOCTH;

OK 03. IlnanupoBaTh U peaqu30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE H
JUYHOCTHOE PAa3BUTHE, MNPEANPUHUMATENBCKYIO NEATEIbHOCTh B MPOQPECCHOHATBHON
cdepe, UCIONB30BATh 3HAHUS MO (PUHAHCOBOM TPAMOTHOCTH B PA3NIMYHBIX KU3HEHHBIX
CUTYaIusX;

OK 04. Db hexTnBHO B3aMMOIEHCTBOBATh U PA0OTATh B KOJIJICKTUBE U KOMAH/JIE;



OK 05. OcyumectBiasiTb  yCTHYHO W NUCbMEHHYIO  KOMMYHHKAIIMIO  Ha
rocyJapcTBeHHOM si3bike Poccuiickoit denepanuu ¢ ydeToM 0COOCHHOCTEM COLMAaIbHOIO
Y KyJbTYPHOTO KOHTEKCTA;

OK 06. IIposBIATh TpaKIaHCKO-ATPUOTHUYECKYIO MO3ULHUIO, JEMOHCTPUPOBATh
OCO3HaHHOE MOBEJCHHE HA OCHOBE TPAJUIIMOHHBIX OOIIEYEIOBEYECKUX IIEHHOCTEH, B TOM
YUCJIE C YYETOM TapMOHM3allMM MEXHAUHOHAIBHBIX W MEXKPEJIUTHO3HBIX OTHOIICHUH,
MPUMEHSITH CTAaHJAPThl AHTUKOPPYMIIMOHHOTO TTOBEICHUS,

OK 07. ConeiicTBOBaTh COXPAaHEHUIO OKPYKAIOIIEH CPENbl, PECypCOCOEPEKEHNUIO,
OPUMEHATh 3HaHWS 00 M3MEHEHUHW KIMMaTa, MPUHIMUIBI OEpexTMBOrO IMPOU3BOJICTBA,
3¢ (HEKTUBHO AEHCTBOBAThH B UPE3BHIYANHBIX CUTYAITUSX.

IIK 4.2. [IpoBOAUTH CAHUTAPHO-TUTUEHUYECKOE MPOCBEIICHUE HACETICHUS.

JIP 05 JleMOHCTpUPYIOIIMI MPUBEPKEHHOCTh K POJIHON KYJIBTYpE, UCTOPUUECKOM
naMaTd Ha OCHOBe JI0OBM K PoauHe, polHOMY Hapojay, Majoil pOAMHE, MPUHSITHIO
TPaJULIMOHHBIX IEHHOCTEN MHOTOHAIMOHAIILHOTO Hapoaa Poccuu;

JIP 06 ITposBisiromvil yBaXKEHUE K JIFOASM CTapIIEro MOKOJIEHUS U TOTOBHOCTh K
YYaCTHUIO B COLMAIIBHOUN MOJIEPKKE U BOJOHTEPCKUX JIBUKCHUSX

JIP 07 Oco3Haroluii TpUOPUTETHYIO [IEHHOCTh JIMYHOCTH YEJIOBEKA; YBAKAKOUIUN
COOCTBEHHYIO M UYKYI0 YHUKAIBHOCTh B PA3JIMYHBIX CUTYAIUsX, BO BCceX (popMax U BUAAX
NEATEIIBHOCTH;

JIP 08 [IlposiBusiromuii ¥ JEMOHCTPUPYIOUIMN YBaXCHHE K MPEICTAaBUTEISIM
Pa3IMYHBIX ATHOKYJBTYPHBIX, COIUAJIBHBIX, KOH()ECCHOHAIBHBIX MW WHBIX TPYIII.
ConpuyacTHbIA K COXPAHEHUIO, PEYMHOKEHUIO U TPAHCIALMU KYJIbTYPHBIX TPaAULUAN U
LEHHOCTEW MHOTOHAIMOHAIIBHOTO POCCUMCKOTO TOCY1apCTBa,;

JIP 09 CoOnronaronuii ¥ nponaraHdpyonui npasuia 3I0pOBOro U 0e30macHOro
o0Opasa KW3HH, CIOPTa; MPEAYNPEHKAAONINN MO0 MPEOA0ICBAIOIINI 3aBUCUMOCTH OT
aJIKOTOJIsI, Tabaka, TCUXOAKTHUBHBIX BEIIECTB, a3apTHhIX Urp U T.A. CoxpaHsronmi
IICUXOJIOTUYECKYKD) YCTOMYMBOCTH B CHUTYaTUBHO CJIOKHBIX WJIM CTPEMUTEIIBHO
MEHSFOLIUXCSA CUTYalUsIX;

JIP 13 HenpepsIBHO COBEPIICHCTBYIOMUNA TpodecCHOHATbHBIE HABBIKM 4Yepes
JOTIONHUTENbHOE  TpodeccroHansHoe  oOpazoBaHue  (IPOrpaMMmbl  TOBBIICHUS
KBATM(PUKALUKA U TIPOTPAMMbI TTPO(PECCHOHATIEHON TEPENOATOTOBKH), HACTABHUYECTBO, a
TaK)K€ CTAXUPOBKHU, HCIOJIb30BAHUE JIMCTAHLIUOHHBIX O0O0pPa30BATENbHBIX TEXHOJOTUN
(oOpa3oBaTebHBIN MOPTa U BEOWHAPHI), TPDEHUHTH B CUMYJISITUOHHBIX IIEHTPaX, y4acTHE
B KOHIPECCHBIX MEPOTIPUATHUSIX.

2. MOoH/I OLIEHOYHBIX CPEACTB /ISl TEKYIIEro KOHTPOJIs

[IpenMeToM OIIEHKM MpPU OCBOECHUU JHCUUIUIMHBI SIBJISIFOTCS TPEOOBaHUS OCHOBHOM
o0Opa30BaTeNbHON MpOrpaMMbl K JUCIHHUIUIMHAPHBIM pe3ysibTaTaM, 00s3aTENbHBIM IpU
pealM3allid MPOrpaMMbl JHUCUUIUIMHBI M HamnpaBieHHbIE Ha (POpMUPOBaHUE OOIIMX U
po(ecCUOHANbHBIX KOMITETEHIIUH.

Texymuii KOHTPOIb MPOBOAMUTCS C LEIbIO OLUEHKH CHCTEMATHYHOCTH Y4eOHOM
paboThl 00yUarOIIErocs, BKIOYAET B €05 Psii KOHTPOJIbHBIX MEPONIPUATHI, pean3yeMbIX
B PaMKax ayJUTOPHOU pabOThl 00y4aroIIEerocs.

JUIsi IOATrOTOBKM K IPAKTHUYECKUM 3aHATHUAM IO KaXXIOMY pasleily COCTaBIIEHBI
KOHTPOJIbHBIE BOIIPOCHI, 3aJaHU Il [IOATOTOBKU K OLICHKE OCBOCHUSA YMEHHUM.



3amanust JUIsl MOATOTOBKK OOYYaIOMIMXCA K TEKYIIEMY KOHTPOJIO MO AUCIUIUIMHE
BXOJST B COCTaB Y4Y€OHO-METOAMYECKUX KOMILUIEKCOB TEM JAMCIMIUIUHBI, XPaHSITCS Y
pernoiaBaTe’is.

OOC st TeKylero KOHTPOJIs M0 AUCIUIUIMHE BKIIOYAeT KOHTPOJIbHO-OIICHOUHBIE
MaTepuaibl i TPOBEPKU PE3yJbTaTOB OCBOCHHUS MPOrPaMMbl TEOPETUYECKOrO U
MPAKTUYECKOT0 Kypca IUCIUILIAHBI.

KoHTpobHO-01I€HOUHBIE MaTepHAIIbI TEKYIIET0 KOHTPOJIS BXOAAT B COCTaB yu4eOHO-
METOJMYECKUX TEM JUCUUIUIMHBIL, XpaHaTcs y npenogasarens (IIpuioxenue 2).

[TpumenstoTcst paznuuHble (POPMBI U METOABI TEKYILIETO KOHTPOJIS JUCUUILIIMHBI
(Tabmuua 1). B xome Tekymiero KOHTPOJSI OTCIEKUBACTCS (POPMUPOBAHHE OOMIMX H
po(hecCHOHANBPHBIX KOMIETEHIINI Yepe3 HaOII0IeHUE 3a IeATEIbHOCTHI0 00YJaroIerocs
(mposiBIeHWE WHTEpeca K JIUCIUIUIMHE, ydacThe B KpyKkoBoil padore, HUPC,
onmumnuanax; 3SPPEeKTUBHBIA TOUCK, OTOOP MW HCHOJIB30BAHUE JIOMOJIHUTEIHLHOU
JAUTEpaTyphl; paboTa B KOMaH/e, MpoIaralia 310poBOro oopasa *Hu3Hu U JIp.).

Tabmuma 1

cI)OpMI)I N MCTOJIbI TCKYIICTO KOHTPOJIA YCIICBACMOCTH AU CLHUIIINHBI
u (bOpMI/IpyeMLIG 06IHI/I€ u HpO(l)GCCI/IOHaJII)HBIe KOMIICTCHIHUH, THIYHOCTHBIC PC3YJIbTAThI
I10 pa3aciiaM

DJIeMeHT THCIUTITHHBI dopma u MeTOIbI KOHTPOJIA IIpoBepsie- dopmupye-
DopmbI MeToabl KOHTPOJIS mble /[P MbIe

KOHTPOJISA OK, IIK, JIP

Pa3nean 1. [loBTOopenue DpoHTaTBHBII VYcrHbIi onpoc JP6 1, IP6 5, | OK 01, OK 02,

Kypca MaTeMaTHKHU MunuBuayansHbii | [lnceMeHHbIE JIP6 6, JIP6 9, | OK 05, OK 06.
OCHOBHOM IIKOJIBI paboThI JP6 12, [IK.4.2

TecToBBIN KOHTPOIb JIP6 14. JIP 06, JIP 07,
JIP 13

Paznen 2. Crenenu u D poHTaTbHBII VYcTHBI onpoc JIP6 1, ZIP6 2, | OK 01, OK 02,

KopHu. CTeneHHas, NunuBunyanbusiii | [lucbMeHHBIC JIP6 3, JIP6 4, | OK 03, OK 04,

noKa3arejJbHasi U paboThI J1P6 6, OK 05, OK 06,
Jorapupmuyeckasn TecToBBI KOHTPOIH J1PG 14. OK 07
pynxuun. [IK.4.2

JIP 05, JIP 06,

JIP 07, JIP 08,

JIP 09, JIP 13

Pa3nen 3. Ilpsimblie u DpoHTaTBHBII VYcTHbIN ompoc JIP6 1, IP6 9, | OK 01, OK 03,

IJIOCKOCTH B MuauBunyanbusiii | [lucbMeHHbIE JP6 11, IP6 | OK 06, OK 07
NMPOCTPAHCTBE. paboThI 12, IP6 13, [1IK.4.2

Koopaunatsl 1 BeKTOpHI TecToBBIN KOHTPOJIb J1P6 14 JIP 05, JIP 06,

B IPOCTPAHCTBE. JIP 07, JIP 08,

JIP 09, JIP 13

Pa3nen 4. OcHoBBI DpoHTATBHBIN YcTHBIM onpoc JIP6 1, IP6 3, | OK 01, OK 02,
TPUTOHOMETPHH. MuauBunyanssblii | [IncbMeHHbIE JIPG 5, OK 03,

Tpuronomerpuueckue paboThI J1P6 14. OK 04, OK 05,

pynkoun. TecToBbIi KOHTPOJIb OK 06, OK 07

JIP 05, JIP 06

Pa3nen 5. [IpousBoanass  DpoHTaNbHBIN VYcTHbIit onpoc JIP6 1, ZIP6 4, | OK 01, OK 02,

bynkuumn, ee NuauBunyanbusiii | [lucbmMeHHbIC J1PO 6, OK 03, OK 04,

NpUMeHeHHe. paboThI J1P6 14. OK 05, OK 06,
TecToBbIi KOHTPOJIb OK 07




[1K.4.2

JIP 05, JIP 06,
JIP 07, JIP 08,
JIP 09, JIP 13
Pa3nen 6. [lepBoodpasnasi DpoHTaNbHBIN VYcrHblii onpoc JIP6 1, ZIP6 4, | OK 01, OK 02,
bynkuumn, ee NuauBunyanbusiii | [lucbmeHHbIC J1PG 6, OK 03, OK 04,
NpUMeHeHHe. paboThI J1P6 14. OK 05, OK 06,
TecToBbIi KOHTPOJIb OK 07
I1K.4.2
JIP 05, JIP 06,
JIP 07, JIP 08,
JIP 09, JIP 13
Paznen 7. D poHTaTBHBII VYcrHbli onpoc JIP6 1, ZIP6 6, | OK 01, OK 02,
MHororpanHuky 4 Tejia  |MHauBuayansHeii | [luceMeHHbIe J1P6 9, OK 03, OK 04,
BpAallleHUsl. paboThI JIP6 10, OK 05, OK 06,
TecToBBIM KOHTPOJIb JpP6 11, OK 07
JIP6 12, I[IK.4.2
JIPG 14. JIP 05, JIP 06,
JIP 07, JIP 08,
JIP 09, JIP 13
Pa3nen 8. DiieMeHTBI DpoHTaTBHBII VYcrHbli onpoc JIP6 7, 1IP6 8, | OK 01, OK 02,
Teopuu BeposiTHOcTeld m  [MHauBHUayaneHbld | [IuceMeHHbIE J1P6 14. OK 03, OK 04,
MaTeMaTH4YeCcKOMH paboThI OK 05, OK 06,
CTATHUCTUKH. TecToBBIM KOHTPOJIb OK 07
I[IK.4.2
JIP 05, JIP 06,
JIP 07, JIP 08,
JIP 09, JIP 13
Pa3znen 9. IloBropenue u PpOHTAIBHBIN VYcTHBI onpoc JIP6 1, ZIP6 2, | OK 01, OK 02,
NMOATOTOBKA K dk3ameHy  |MHauBuayanbHblil | [IucbmenHbIe JIP6 3, JIP6 4, | OK 03, OK 04,
paboThI JIP6 5, JIP6 6, | OK 05, OK 06,
TecToBsrit kouTpons |JIP6 7, JIPO 8§, OK 07
DK3amMeH J1P6 9, J1P6 [IK.4.2
10, IP6 11, | JIP 05, JIP 06,
JP6 12, JIP6 | JIP 07, JIP 08,
13, IPG 14. JIP 09, JIP 13

[Tokazarenu pe3yabTaTOB TEKYIIETO KOHTPOJIS 110 TEOPETUUECKUM U MPAKTUUECKUM
3aHSATUSIM JUCHUMIUIMHBI BBICTABIIAIOTCA B COOTBETCTByMoUIMe rpadsl «KypHana ydera

00pa3oBaTeNbHOTO MpoLiecca» B BUJE OTMETOK IO MSATUOANIBHON CUCTEME.

ITokazarenp pe3ynbTaTOB TEKYIIETO KOHTPOJS MO JAUCIUIUIMHE BHOCUTCA B
COOTBETCTBYMOIIYIO Tpady Omanka «BemomMocTs TEKyIei ycrneBaeMOCTH» B BUJIE OTMETOK
0 MATHOATITFHOM IIKaJIe, 3aBePSIETCSI MOAMUCKHIO TPEToaBaTENsl.




3. M@OH] OLIEHOYHBIX CPEJCTB /JIs1 MPOMEKYTOYHOM aTTecTallul

[IpomexxyTouHast aTTecTalsi MPOBOJUTCSA C I€JIbI0 YCTAHOBJICHUS YPOBHS H
kadecTBa moarotoBku oOydaromuxcs DOI'OC CIIO no cnenumanbHoctH 34.02.01
CecTpuHCKOE J€lI0 B YacTH TpeOOBaHMM K pe3yJbTaTaM OCBOCHHS IMPOTPAMMBbI
JUCHUIUIMHBI MaTeMaTuka 1 ONpeeIiseT:

- IOJTHOTY U MPOYHOCTh TEOPETUUECKUX 3HAHUM;

- c(hOpMHUPOBAHHOCTH YMEHHS NMPUMEHSATH TEOPETHUECKHE 3HAHUS TPU PEIICHUU
MPAKTUYECKUX 3a7ad B YCJIOBUSAX, NPUONMKCHHBIX K Oymaymed Mpo¢ecCHOHATEHON
NEeSATEIbHOCTH.

®opmoii arTecTanuu MO AUCIUIUIMHE SBISIETCS SK3aMeH. JK3aME€H MPOBOJUTCS B
COOTBETCTBUH C rpadukoM yueOHoro mporecca yaeOnoro miaHa OI'BIIOY «CasHckuii
MEJIUIIMHCKUM KOJUIEIK» IO 3aBEPIICHUI0 W3YyYEHHS! AUCUUILIMHBI B TEUEHHE CEMECTpa
0€3 YeTKO BBIJICJICHHON CECCUHU.

Nudopmarus o dopme, cpokax NPOMEKYTOUHOM aTTECTAlMU IO JUCIUIUIMHE
JIOBEJIeHAa [0 CBeACHMsI OOydaroluxcsi Ha y4yeOHO-METOJMYECKOM CTEHJAE B Hayaie
cemecTpa.

DK3aMeH MPOBOJUTCS B BUE MUChbMEHHOM 3K3aMEHAIIMOHHON PabOTHI.

Jnst  mpoBeneHuss dSk3aMeHa  chopmMupoBaH  (QOHJI  OIEHOYHBIX  CPECTB,
MO3BOJISIIOIIMN OLIEHUTh 3HAHUS, YMEHUS, IPUOOPETEHHbIA y4yeOHbId OnbIT. OLEHOYHBIE
CpelcTBa COCTaBJIEHbl HAa OCHOBE paboyedl MporpaMMbl JHCLHMIUIMHBI M OXBAaThIBAIOT
HamOoJIee aKTyalbHbIE PA3JIEbl U TEMBI.

Ilepeyenr BOMPOCOB, BBIHOCUMBIX Ha 3K3aMEH, pa3paboTaH NpernojaBareineM
JUCUUIUIMHBI, pPACCMOTPEH HA 3aCeaHMM IUKIOBOM METOAMYECKOM KOMHUCCUU
00111€00pa30BaTEeIbHOTO LHKJIA M YTBEPKIEH 3aMECTUTENIEM JIUPEKTOpa MO y4eOHOU
pabore.

3agaHusi AJiE OUEHKUM OCBOCHUSI YMEHUMW M YCBOCHHS 3HAHUWM IO JHUCLUIUIMHE,
PEKOMEHTyeMbI€ JUIsl IOATOTOBKH K 9K3aMEHY, JIOBEJIEHBI 10 CBEICHUS 00YJaloOlUXCs Ha
y4e0HO-METOIMYECKOM CTEH/Ie KabuHeTa, B OnOInoTeKe.

3amaHusi IS TOJATOTOBKH OOYYAlOIIUMXCS K MPOMEXKYTOYHOW aTTecTallud TI0
JUCLUUIUIMHE. DJEMEHTHl COJEpKaHMs, MPOBEPSIEMbIE 3aJaHUSIMU 3K3aMEHAMOHHOU
pabotsl o aucturnHe Matematuka (Ilpunoxenue 1).

VYcaoBus mpoBeieHNs MPOMEXYTOUHON aTTECTAUMHU O TUCHUTIINHE:

Mecto nipoBeneHust: yueOHbIN kabuHeT MatemaTuka.

KonuyectBo BapuaHToB — 4.

Bpewmst Beinonnenus 3aganus — 180 MunyT.

Bun xoHTposibHO-O1IeHOYHBIX cpeAcTB: KontponwHas pabota (Ilpunoxenue 3
[TpumepHbIl BapraHT KOHTPOJIbHOM pabOThI [IJ1s1 9K3aMeHa 1Mo JUCHUIUIMHE MaTemaTuka ¢
ATajJJOHaMH OTBETOB).

CtpyKTypa KOHTPOJIbHO-OLIECHOUHBIX CPEJICTB!

DK3aMeHallMOHHAas paboTra COCTOMT HX 2-X 4YacTed: o0s3aTeabHON |
JIOMOJIHUTEIILHOM.

OO6s13aTenbHAsg 4acTh COACPKUT 3aJaHUS MUHUMAJIBHOTO 0053aTEIhbHOTO YPOBHS,
JOTOJHUTENbHAS 4aCTh — 00JIEE CIIOKHBIE 3aJaHUSI.

[Ipu BbIIONIHEHUM 3aJaHUN 0053aTEbHOM YacTH TpeOyeTcs MPEeACTaBUTh XOJ
pelIeHus ¥ yKa3aTh MOJTyYEHHBIN OTBET.

Kpurepuu o1ieHKH 0CBOCHHS MPOrpaMMbl AUCITUTUIMHBIL:



3a mpaBWIbHOE BBINOJHEHHWE JIOOOTO 3aJaHus U3 O00sA3aTeNIbHOM  YacTH
oOyyarouuiics nony4yaere oauH Oasul. [lpu BhIMOIHEHUM 3aaHUs U3 JOMOJHUTEIHHOU
4acTH HEOO0XOJUMO TMOJAPOOHO OMUcaTh XOJI pelleHus U JaTh OTBeT. IlpaBuiibHOE
BBITIOJIHEHUE 33JJaHUM JTIOTIOJHUTEILHOM YacTH orleHuBaeTcs 3 Oamnamu uinu 1-2 6amnaMu
32 YaCTUYHOE PEIICHHUE.

bainbl, monmy4yeHHbIE 3a BCE BBIMOJHEHHBIE 3aaHUs, CYMMHUPYIOTCS.

[IIkaia mepeBoaa 0aUTOB B OTMETKH 1O MATHOAIUIBHON CUCTEME!

OTmeTKa Yucao 6a110B,
HEe00X0IHMOe J1JIsl MOJYYeHHS OTMETKH

«3» (ymoB.) 6-9

«4» (xopor1o) 10-14

(HEe MEHee OJTHOTO 3aJIaHus U3 JOMOJIHUTEIHHON YaCcTH)
«5» (OTIMYHO) Oosee 14

(He MeHee NIBYX 3aJJaHUi U3 JIOMOJIHUTEIILHON YacTH)

Ouenka ¢UKCHUpYyETCs IIpenojaBaTelieM B COOTBETCTBYIIeH Tpade OnmaHka
«BeaomMocTh MPOMEXXYTOUHOU aTTECTALIUN.



[lepeuenn npunoxkeHuit K GOHIY OLIEHOYHBIX CPE/ICTB

10O JUCHUIIIIUHE Maremartuka

Howmep npunoxenus

Hazpanue ITPUIIOKCHUA

[Tpunoxenue 1

DJIEMEHTBI COJIEpKaHUs, POBEPSIEMbIC 3aJaHUSIMU
AK3aMEHAIMOHHOM pabOThI O AUCIHUIUIMHE MaTtemaTuka

[Ipunoxenue 2

3aI[aHI/I$I JJI1 TCKYHICTO KOHTPOJIA YCIICBACMOCTH

[Tpunoxenue 3

[TpumepHBIii BapHaHT KOHTPOJIbHON pabOThl AJA HK3aMeHa IO
JUCHUIUIMHE MaTeMaTnka ¢ TaJJOHaMU OTBETOB.




[Tpunoxxenue 1

JIeMEeHThI CO/IepP:KaHMsl, IPOBepsieMble 3aJaHUSAMHU
IK3aMEHAIMOHHOI padoThl MO AUcHUIVIMHE MaTemMaTuka

Yucna, kopnu u cmenenu
CreneHp ¢ HaTypalbHBIM NIOKa3aTEIEM
Crenensp ¢ LenbIM OKa3aTeaeM
Kopensb crenenn N >1 u ero cBoiicTBa
Crenenb ¢ paOHAJIbHBIM [TOKA3aTENIEM U €€ CBOICTBA
CBOIICTBA CTENEHU C ACHUCTBUTEIBHBIM MOKA3aTEIEM
Ochnoevl mpuzonomempuu
CuHyC, KOCUHYC, TAHT€HC, KOTAaHT'€HC MPOU3BOJIBHOIO YIJIa
Paanannas mepa yria
OCHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA
Jozapugpmot
Jlorapudwm umncna
Jlorapugm mpousBeieHus1, 4aCTHOT0, CTENEHU
JlecATUYHBINA U HATYpPaTbHBIN JIOTapu(MBbI, YUCIIO €
Ilpeoopa3zosanusn evipasricenui
[IpeoOpazoBanus BeIpaXE€HUH, BKIIOYAIOIMINX apU(PMETUYECKUE OTIEPALINH
[IpeoOpa3oBanHus BbIpAKEHUH, BKIIOYAIOIIKX ONEPALINIO BO3BEACHUS B CTEIICHb
[IpeoOpazoBanust BeIpaXeHUH, BKIFOUYAIONIUX KOPHU HATYPAIbHON CTENEHU
[IpeoOpa3oBaHus TPUTOHOMETPUUECKUX BhIPAXKEHUN
YpaBHeHHs U HEPABEHCTBA
Ypasnenusn
KBangpaTHbie ypaBHEHUSA
WppanroHanbHble ypaBHEHUS
TpuroHomerpruyeckue ypaBHeHUs
Iloka3arenbHbIE YpaBHEHHS
Jlorapudmuyeckue ypaBHEHUS
Hcnonp3oBanre CBOMCTB U rpauKoB (GDYHKIIMIA MPU PEIICHUN YpaBHEHUN
Hepasencmea
[Toka3arenbHbIe HEPABEHCTBA
Jlorapudmuyeckre HepaBeHCTBA
CucTteMbl TMHEHHBIX HEPABEHCTB
Hcnonb3oBanre CBOMCTB U Ipa@uKoB (GYHKIMM MpU PelIEeHUH HEPABEHCTB
DyHKIMHA
Onpeodenenue u cpagpux hynkyuu
@yHK1MsA, 00JaCTh onpeaeaeHus GQyHKIUN
MHO0XeCcTBO 3HAUEHUI PyHKIIUN
Inemenmapnoe uccnedosanue PyHKyui
MonotoHHOCTB GyHKUUNA. [IpoMexxkyTKkH BO3pacTaHus U yObIBaHUS
YeTHOCTh U HEYETHOCTh (PYHKIIHIA
[lepuognunocTs PyHKINN
Touku sxcTpeMyma (JIOKaIbHOTO MaKCUMyMa U MUHUMYyMa) QYHKIUU
Haubonbiiee n HanMeHblIee 3HaYeHUsT (PyHKIIUN



Ocnoenvle 31emenmapnsvle QynKyuu
Jluneiinas ¢yHKIMs, ee rpaduk
OyHKIMS, OMKUCHIBAIONIAs OOPaTHYIO MPONOPLHUOHATIBHYIO 3aBUCUMOCTD, €€ Irpaduk
KBanpatnunas Qynkius, ee rpadux
CreneHHast pyHKIUS ¢ HATYpaJbHBIM MOKa3aTeeM, ee rpaduk
Tpuronomerpuueckue QPyHKIUHU, UX TpapuKu
[TokazarenpHast PyHKINA, €€ TpapuK
Jlorapudmuueckas ¢pyHkius, ee rpadux
Ilpouszeoonasn
[ToHsiTHE O MPOU3BOJHON PYHKIIMHU, TEOMETPUUECKUI CMBICI TPOU3BOIHOM
[Ipou3BOAHBIE CYMMBI, pa3HOCTH, IPOU3BEAECHUS, YACTHOTO
[Ipon3BoHBIE OCHOBHBIX AJIEMEHTAPHBIX (QYHKIIUH
Hccneoosanue ¢hpynkuyuii
[IpumeHeHne npoOu3BOAHON K UCCIEIOBAaHHUIO (PYHKIIMM U TOCTPOCHUIO IPapUKOB
Ilepsooopa3nan u unmezpan
[lepBooOpa3Hble 3eMEHTAPHBIX QYHKIHUI
[Ipumepbl TpUMEHEHHS UHTErpaia MPU PENICHUN MPUKIAIHBIX 3a/1a4
Inanumempusn
TpeyrosibHUK
[Tapannenorpamm, NpsIMOYTOJIbHUK, pOMO, KBaApatT
Tpanenns
OKpy»XHOCTb U KpYyT
OKpy>XHOCTb, BIUCAHHAS B TPEYTOJIbHUK, U OKPY>KHOCTh, OIMCAHHASI OKOJIO
TPEYroJIbHUKA
MHuoroyronasHuk. CyMMa yriloB BBITYKJIOTO MHOTOYTOJIbHUKA
[IpaBunbHBIE MHOTOYTOJIbHUKHU. BriMCaHHbIE U ONKUCAHHBIE OKPYKHOCTH
PaBUWJIBHOTO MHOTOYTOJIbHUKA
Ilpamvie u niockocmu 6 npocmpancmee
Ilepecekaromuecs, MapajulebHbIE U CKPEIMBAIOIUECS IPSIMBIE;
NEPHEHIUKYIIPHOCTD MPAMbBIX
[TapauienbHOCTh MPSIMOM Y IUIOCKOCTH, IPU3HAKUA U CBOMCTBA
[TapauiennbHOCTh IUIOCKOCTEN, PU3HAKUA U CBOKWCTBA
[TepnieHIUKYIAPHOCTD NPSIMOU U TUIOCKOCTH, IPU3HAKU U CBOWCTBA,
NEePHEeHAUKYJISIP U HAKJIOHHAS; TEOpEMa O TpeX MEePIEeHIUKYIIpax
[IepnieHAIUKYISAPHOCTD IUNIOCKOCTEN, IPU3HAKU U CBOWCTBA
Mmuozozpannuku
[Ipusma, ee ocHoBaHUs1, OOKOBBIE peOpa, BbICOTa, OOKOBAsI IOBEPXHOCTh; MpsIMast
npu3Ma; MpaBujbHas PU3Ma
[Tapannenenunen; ky0; ciMMeTpuH B KyOe, B mapaijieenuIe e
ITupamuia, ee ocHOBaHUE, OOKOBBIC peOpa, BEICOTA, OOKOBas IIOBEPXHOCTH;
TpeyrojbHas NupamMuaa; IpaBUiibHAs TUpPaMuIa
Tena u nogepxnocmu épaujeHus
Hunmunaap. OcHoBaHKe, BEICOTA, OOKOBasi IOBEPXHOCTH, 00pa3yroiiasi.
Konyc. OcHoBanme, BpicOTa, 00KOBasi IOBEPXHOCTh, 00pa3yroIIas.
ap u chepa, ux ceueHus
H3zmepenue zeomempuueckux ¢e1udun
Benuuuna yria, rpagycHas Mepa yria, COOTBETCTBUE MEXy BEIMUYMHOM yriia u



JUTMHOM TYTU OKPY>KHOCTH
VYron Mexay NpsSMBIMHA B IPOCTPAHCTBE; YOI MEXKAY MPAMOU U INIOCKOCTBIO
JInHa oTpe3ka, JIOMaHOM, OKPY>KHOCTH, IEPUMETP MHOTOYTOJIbHUKA
PaccTostHue oT TOUKM 10 NPSMOM, OT TOYKH A0 INIOCKOCTH; PACCTOSIHUE MEXKITY
napajuieIbHbIMU NPSIMBIMU, TAPAJUIEIbHBIMU TIIOCKOCTSIMA
[Inomaae TpeyroibHUKA, MapAJIIEIOrpaMMa, TPAlCLIK, KPyra.
[Tnomaas MOBEPXHOCTH KOHYCA, IUITUHAPA, CHEPHI.
O0Bem Kyba, TPSMOYTOJIBHOTO TapajuIeenuieaa, MUPaMUIbl, TPU3MBI, [IHHIPA,
KOHYca, 11apa.
Koopounamot u éexkmoput
JlekapTOBBI KOOPAUHATHI HA TIJIOCKOCTH U B MPOCTPAHCTBE
dopMyIta pacCTOSTHUS MEXIY ABYMSI TOUKaMH; YpaBHEHHE CeEphI.
BekTtop, Moaysib BEKTOpa, paBEHCTBO BEKTOPOB; CIIOKEHUE BEKTOPOB U YMHOKEHHUE
BEKTOpA HA YUCIIO.
Koopaunatel BekTopa; CKaIsipHOE IPOU3BEICHUE BEKTOPOB; YIOJI MKy BEKTOPAMMU.
JJIeMEHTBI TEOPUHN BEPOSATHOCTEI
BepostHOCTH COOBITHIA.
[TpumMepsbl UCIIOIB30BaHUS BEPOATHOCTEN U CTATUCTUKU IIPU PEIICHUU PHUKIIATHBIX
3aaa4



[Tpunoxxenune 2
3ajanus 11 TEKyIero KOHTPOJIA yCIeBaeMOCTH

Paszgea 1. [loBTOpEeHHE Kypca MATEMATHKH OCHOBHOM IIKOJIbI

PacueTHoe 3a/1aHHne

Bapuant 1
1. Halinute 3HaueHUE BbIpasKEHUS
(35-152): 1,1+ (15 -1842) - 12 =
2 4 37
2. YOpocTuTe BhIpake€HUE
(y+10)(y-2) = 4y(2-3y)
3. Boruucnure
5V2 - 45 -2V10
4. Petuth ypaBHEHUS
7+3(2x-1)=8x -5
x—=5 x-1 X+2

—+—=§+—
2 8 4 3

2x% +3x — 2=0

5. PemnTe HepaBeHCTBA
5+x>3x—3M4x+5)
2x2-7x +3<0

6. Pemuth cucremy ypaBHEHHI

X—y=2
3x—-2y=9
7. PeminTh cucTeMy HEPABEHCTB
{ 2x—3>X
4 — 5x < 3x
8. Haiinure 60KOBYIO CTOPOHY PaBHOOEIPEHHOTO TPEYrOJIbHHKA, €CITH €T0 BhIcoTa paBHa 30 cM, a
OCHOBaHHUE PaBHO 32 CM.
3aoanusn éxoonozo konmponsa (oopazeu)
BxoqHON KOHTpOJIb COCTOMT M3 3aJaHMi, B3ATBIX W3 OTKpeIToro Oanka OI'D um BIIP mno
MareMatuke. Ha BImoTHEHNE 3a/1aHUil BXOJHOTO KOHTPOJIS gaetcs | akajgemuueckuit yac (45 MUHYT).
Ob6s3arenbHas 4acTh
Ipu pewenuu 3a0anuii 1-4 3anuwume npasuibHblili omeem u3 yemuolpex nPeoloHCeHHbIX.
1. (1 6amm) Packpoiite GopMyTy COKpPANIEHHOTO YMHOKeHHs a>-h:
A) a2-2ab+b? B) (a-b)(a+b); B) a?+2ab-b?; I') (a-b)(a-b)
2. (1 6amn) [Mnomaap TpeyrodbHUKA BEIYUCISETCS 1O (hOpMYyIIe:
A) S=a*b; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 5
—_ _9
3. (1 6amn) Kakoe U3 crneayomux ynces 3aKII09eH0 Mex Ty uncaamu 17 u 8
A)0,4;5)0,5;B)0,6;T) 0,7
4. (1 6ann) Jans! rpaduxu pynxnuii. Kakas ¢popmyna coorBeTcTByeT rpaduky 3):
1) 2) 3)

AL AR ¥

o[ 1 x o[ 1 X o[ 1 x




1 9
=—-x—06 _ .2
N2 ey E e oSy T s

Ipu evinonnenuu 3a0anu 5-8 3anuwiume x00 peuileHus U NOJYYeHHbI OMEen.
111

5.(2 6amna) Beruncmure: 2 5

6. (2 6amna) Penure ypaBreHne X>-7x+10=0. Ecitu ypaBHeHHe nMeeT 6ojee 0OJHOTO KOPHS, B OTBET
3aIULINATE MEHBIINUNA U3 KOPHEH.

7. (2 6amna) Jlna pemonTa Tpedbyercs 57 pynoHoB o6oeB. Kakoe HauMeHbIIee KOJUYECTBO MavYeK
000IHOTO KJIesl HY’HO JUIsl TAKOI'O PEMOHTA, €CIM 1 mayka Kiies paccuuTaHa Ha 5 pyJOHOB?

8. (2 6amna) Beicora BH napamnenorpamma ABCD gemut ero cropony AD Ha otpesku AH=2 u
HD =32. /Inaronaine napamienorpamma BD pasna 40. Haitaute miomnaap napanmieaorpaMmma.

JlononHUTELHAS YaCTh

Tlpu evinonnenuu 3a0anus 9 3anuwiume xo00, 000CHOBAHUE PeuleHUs U NOJIYYEHHbLL OMEen.

9. (3 6amna) PpI00JIOB MPOILIBLI HA JIOJKE OT MPUCTAHH HEKOTOPOE PACCTOSIHHUE BBEPX 10 TCUYCHHIO
peku, 3aTeM OpOCHII SKOph, 2 dYaca JIOBWJI PbIOYy M BEpHYJCS OOpaTHO dYepe3 5 YacoB OT Hadyala
nyremiecTBus. Ha kakoe paccTosiHME€ OT NMPUCTAaHW OH OTIUIBUL, €CJIM CKOPOCTh TCUCHHS PEKU paBHA
2 kM/4, a cOOCTBEHHAsI CKOPOCTbH JIOAKH 6 KM/9?

OTaJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3a1aHKs
OTtBeT b b B A 2,7 2 12 816 8

Llkana nepesoda 6ann06 6 ommemxu no NAMUOANLILHOU cucmeme

Ommemrxa Yucno 6annos, Heobxooumoe 015 NOLY4eHUs OMMemKU
«3» (y008.) 7-9

«4» (xopouwio) 10-12

«5» (omauuno) 13-15

Texkymuii KOHTPOJIb MPOBOAATCS BO BPEMS ayIUTOPHBIX 3aHITUH 110 MAaTEMATUKE B COOTBETCTBUU C
y4eOHBIM MIaHOM U paboueit nporpammbl OJ] «Marematnka» 1Mo BCeM pasziesiaM MporpaMMbl. TeKymui
KOHTPOJIb COCTOMT W3 JBYX YacTel: TeopeThdecko u mnpaktuuyeckoil. Ilpu sTtom oOyuaromuecs
MOJIy4aroT JBE OTMETKH.

Teopernueckas 4acTb MPOXOJUT B (OpPME YCTHBIX MJIM MUCbMEHHBIX OTBETOB.

3a1aHus NpaKTUYECKON YacTu (KOHTPOJIbHBIE pabOThl) YACTHYHO B3ATHI U3 OTKpbITOro Oanka EI'D
u BIIP no maremaruke.

Ha BbInosHeHne KOHTPOIBbHOM paboThI M0 MaTeMaTukKe fAaercs 1 akajgeMudeckuit yac (45 MUHYT).

KonTponbHas paboTa cocTouT ux 2-x yactedl. B nepBoit yactu npejiaraeTcs BHITOJHUTD 4 3a/1aHus
— BbIOpaTh NMPaBUIBHBIA OTBET U3 YETHIPEX MpeIIoKEeHHBIX. Bo BTopoii yacTu npensiaraercs: BHIIOIHUTH
6 3aaHuil — 0OPMUTH XO/1 PEILIEHUS U 3aIUCaTh MMOJYYEHHBII OTBET.

3a mpaBUIIbHOE BBIMOJIHEHHE JTFOO0T0 331aHUs IEPBOM yacT 00ydaroUMiics mojayvyaeT oJuH Oasa.
[TpaBriibHOE BBITIOJHEHHUE 3a/laHUN BTOPOW 4acTu oleHuBaeTcs 2 OamiaMu win 1 6aiioM 3a 4acTUYHOE
peLIcHHeE.

bansl, moy4eHHBI€ 3a BCE BBIIIOJIHEHHBIE 33/IaHUSI, CYMMHUPYIOTCSI.

IlIkana nepeeooda 6a1106 6 oMMemKU O RAMUOAITILHOIU CUCHEME

Ommemka Yucno 6annos, Heodxooumoe 014 NOAYUEeHUs OMMEMKU
«3» (y008.) 8-10

«4» (xopouio) 11-13

«3» (omauuno) 14-16




Paznen 2. Ctenenu u kopHu. CTeneHHasi, noka3aTejabHas U Jorapupmuyeckasi pyHKIUHU.

Teopernueckue BONPOCHL:

ChopmynupyiiTe onpeaeacHue CTENEHHON (PYHKITHH.
[Tepeuncnure CBOWCTBA CTENEHHOMN (DyHKIMH
ChopmynupyiiTe onpeaeraecHue MoKa3aTeIbHON (yHKIIUH.
[lepeuncnure CBOHCTBA MOKa3aTeNbHON (DYHKIIUN
Chopmynupyiite onpenencHue JorapuGmMuaeckoit GyHKIIUH.
[lepeuncnure cBOKCTBA Jorapu(pMUIECKON PyHKIHH.
[Iponomxute onpenenenue: «Jlorapudm —370...».
UYemy paBeH jorapudm npousBeaeHus ?
Yemy paBeH jgorapudmM 4acTHOTO?

10. IlpuBeauTe mpuUMEPHI JOTapUPMHUUECKON CIUPAIN B IPUPOJIE U B OKPYKAIOILIEM MHUDE.

11. Ha 4yro HeoOxoaumo oOpaTUTh BHMMAaHHME MpPHU PEIICHUU HPPALMOHAIBHOIO YpaBHEHUS
YETHOM CTETeHu?

12. Yemy paBeH KOpeHb YETHOH cTeneHn U3 orpunatensHoro uncia? [Ipuseaure npumep.

13. Yemy paBeH KOpeHb HEUETHOW CTENEHH U3 OTpuliaTenbHoro uncna? [lpusenure npumep.

14. Ha 4tO cTOMT OOpaTHTh BHUMAaHHE NPU PEHICHUHU JIOTApU(PMUYECKUX M HPPALHOHAIBHBIX,
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUN U HEPABEHCTB?

15. B uyewm 3akitouaercs rpadudeckuii cnoco0 pereHus ypaBHEHUH.

CoNoO~wWNE

TectoBbiil KOHTPOIb «KOpHU, cTenenu u JjorapudMbly
11 3

o 4 .90 4
1. BeimosHuTe NEACTBUS 8c*-3c
33 7

a) 24C % §y24c?  p) 24C% 1102

1
5
2. Haiinure 3HaUeHME BbIpAKEHUS |Og3(3 )
3 5
a)5 6)° )3 o2
43 4|1
3. Beruncnure 243
1

)3 6)-3 B3 19
2 1
4. Berauciure 12- 643 -81*
1)36 2)43  3)-36 4) -12.
5. Ympocture Beipaxkenue log, 50 — 2log, 5.
1)log,30 2)1  3)8log, 5 4) 20.
6. Ypocture BEIpakernue 2'°823 + log, 2 - log, 14.
1) 2 +2log,2 2)7  3)3-6log,2 4) 2.
7. Yupoctute Boipaxenue 109,,5+ 109, 2
1log,, 7 2)1  3) log,3 4)20.
log,8
log,16

8. YrpocTtuTte BblpakeHue

3 2 1
1)Z 2) 3 3) > 4)1
log, 36109, 12
log. 9

9. YmpoctuTte BeIpakeHUE



10.

1 1 2
1)— 2) - 3) = 40
7 D5 I Y
Yupocrure Boipaxenue 4109, 2+10g,, 9
1) log,,11 2)1  3)2log,,18 4) 2.

PacueTHO€ 3a51aHHMEe

1. CaoticTBa Jorapudmos.
Haiinure 3Ha4eHne BoIpaXeHUs

1.

7.

o0k wN

7. SILJg_q-l.

,glng_q-l-

105[1_252,

log,8

log270 —log,7.5
logs0,2+log, 54
log,, 10— ]08{1:3,

2. Kopenb n-ii ctrenenn

Brrauciure:

1 ,/0,25; 2)2/__ 3)—35,/(—7)5. o,7i/ﬁ;

5)‘F F 6 @34) (f)
)10

8. g) V16-3/-125.

0)‘{/1-,/0,008; 11)f.y‘;
/189

1) V533432, 5 RIT

3. CamocTosaTenpHas paboTta

1.
2. Pemmre ypaBHeHue: 2* = 128;
3.

4. PemmTe HepaBeHCTBO: 5™~ 7> 1;

b

>

Ilpu pewenuu 3adanuti 1-4 3anuwume NPasUIbHLIL OMEem U3 demvlpex

Pemmte ypaBuenue: V 4-30 =
Pemnte ypaBHeHue: 5* _gx-1 =24:

log,16 — log, 64_

Brraucnure:
Iog3 18
Beruucnure: ~log, log, 81
log, x= —3
Omnpenenute X, €CIu 09, :

Pemnre HepaBenctBo:  10g2(X -5) > 1;
Pemmre ypaBHenue: 22X —5-2%+4=0

KonTponbHas paboTa (mpuMepHbIi BapUaHT)
IIepBas yacTh

I’lpe()]lOJ/CQHHbDC.

1. (1 6amr) Mexay KakuM# IByMsI HaTYPaJIbHBIMUA YUCIIaMU HAXOTUTCS

upcno 3/19?

A)19u20;B5)2u3;B)18u19;T)3 u4.

10.

log,25

log,5

log,8

logg, 8 _
(10g16) - (log36)

VA

flx)=a"

-('J'

Ly



2. (1 6amun) Ha pucynke nzobpaxén rpaduk ¢pyukimu uaa f(x)=a*. Haitnute 3nauenue f(2).
A) 25.; b) 5; B) 32; I') HeT BepHOTO OTBETA.

3. (1 6ayn) Kakas u3 GpyHKIIMI BO3pacTalOT HA BCEH 00JIaCTH ONpeIeTeHUs?
A) f(x)=log; x; B) f(x)=0,7%; B) f(x)=x?%; I') f(x)=log1 x.
2

4. (1 6amn) Yxkaxute obnacte onpenencuus pyuknun f(x) = Ig ZXXJ::

A) (-7;1,5); B) (-0; -1,5), (7; +0).; B) (-1,5; 7); T') (-00; -7), (1,5; +o0).

Bropas yacts
Ipu evinonnenuu 3adanu 5-10 3anuwiume x00 peuwieHus: U NOJY4YEeHHbIL Omeen.

8 10 . 448
5. (2 6anna) Haiinure 3HaueHue BbIpakeHUS 47117447
6. (2 6ayta) CKOJIBKO LENBIX PEIIeHNiT nMeeT HepaBeHCTBO 1 <7*1<49?

7. (2 6anna) HaiiauTe KopeHb ypaBHEHHUS logs(4+x) =2.
8. (2 6ayma)) Paccrosinue oT HaOMIOIATENsA, HAXOISIIETOCS Ha HEOOBIIOM BhicOTe h KMIoMeTpoB

[l =V2Rh

Haa 3eMiI€l, 10 HaOIoJaeMOll MM JIMHUU TOPU30HTA BBIYUCISAETCS MO (opmyre , TIe
R=6400 xm — paauyc 3emnu. C Kakoil BBICOTHI TOPU3OHT BUJCH Ha paccTosiHuH 48 kumomeTpoB? OTBET
BBIPA3UTE B KMJIOMETPAX.

9. (2 6amna) B xome pacmajga paguoaKTHBHOTO M30TOMNA €r0 Macca YMEHBIIAETCs MO 3aKOHY
m(t) =mqy-277,
rae Mo— HavajgbHas Macca M30Tomna, t— Bpems, Mpolleiiiee OT HAayajabHOrOo
MOMEHTa, | — MepHoJ noiypacnaaa. B HadanbHbII MOMEHT BpeMeHu macca uzorona 184 mr. Ilepuon
ero nojypacnaja cocrasiser 7 MuH. Haiinure, uepe3 CKoJIbKO MUHYT Macca u3otona Oyzier paBHa 23 Mr.

10. (2 6amna) Haliaute 3HayeHue BoipaxkeHus logg 108 + logg 2

DTaJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9 10
3a/1aHus
OTBeT b A A r 121 2 21 0,18 21 3
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Paznen 3. IlpsaMble U MJI0CKOCTH B MpocTpaHcTBe. KoOpaAMHATHI M BEKTOPHI B IPOCTPAHCTBE.

TeopeTnyeckue BOMpPOCHI:
Chopmymnupyiite Teopemy ITudaropa.
[Tepeuncnure OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE.
[lepeuncnure criocoObl 3aaHUs TNIOCKOCTH.
[Tponomkure Teopemy: «Ecin ogHa W3 ABYX NapajUIENbHBIX MPSMBIX TMEPIEHAUKYISIPHA
TUIOCKOCTH, TO...».
[Tponomxkwute Teopemy: «Eciu aBe mapajjiesibHbIe IIOCKOCTH MEPECEKAITCS TPEThEH, TO. ...
Cdopmynupyiite onpeneneHue IByrpaHHOTO yIiia.
PackpoiiTe moHATHE «YTOJ MEXIY MPSMBIMI.
[lepeuncnure B3aMMHOE PACIIOIOKECHUE ABYX MPSMBIX B IPOCTPAHCTBE
Kakue npsiMbie Ha3bIBalOTCS TTAPAIIICITLHBIMU B IPOCTPAHCTBE?

. Kakue npsimple Ha3bIBaIOTCS CKPEILMBAIOIIUMUCS B IPOCTPAHCTBE?

. Kakue npsimple Ha3bIBaIOTCS NEPIIEHIUKYJIIPHBIMU B IPOCTPAHCTBE?

. Ilepeunciire B3aMMHOE PACIOJI0KEHHUE NPSAMON U IJIOCKOCTH B IIPOCTPAHCTBE.
. Packpolite moHATHE «yTOJl MEXAY IIPAMOMN U IUNIOCKOCTBIOM.

. Packpoiite noHsTHE 1apaJlJIENIBHOCTD NPSAMOM U MIIIOCKOCTH.

. Packpolite noHsTHE (II€PIEHAUKYIISIPHOCTD NPSAMOU U MIIOCKOCTH.

. Ilepedncinure B3aMMHOE pacIIONIOKEHUE JBYX INIOCKOCTEN B IIPOCTPAHCTBE.
. PackpoliTe MoHATHE «YTOJ MEXAY IIIOCKOCTSIMUY.

. Packpolite noHsATHE «I1apauIeIbBHOCTD IIIIOCKOCTEN.

. Packpolite moHATHE «TIEPIEHIUKYIAPHOCTD INIOCKOCTEN».

. Kak HaliTu paccTosiHiE OT TOUKH /10 IPSAMOI?

. Kak Haiitu paccrosiHre Mex1y mpsMbIMH?

. Kak Haiitu paccrosiHre MeXay TIIOCKOCTSIMU?

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

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

. IIponomxure onpenenenne: «lIpoekus HAKIIOHHOM — 3TO. .. ».

. Ilepeuncinre cBOMCTBA MAPAJUIEIIBHOIO MPOEKTUPOBAHUSI.

. I3 4ero cocTonT NpsIMOYTOJIbHAS CUCTEMA KOOPINHAT B IIPOCTPAHCTBE?
. Ecnin TouKa eKUT B INIOCKOCTH Xy, Kakas KOOpJAUHaTa y Hee HyJieBas?

. IIpuBeninTe npuMep KOOPIAMHAT TOUKU A, KOTOpas JIEKUT Ha OCH Z.

. PackpoiiTe MOHATHE «BEKTOPY.

. Kakue BEKTOpBI Ha3bIBAIOTCS KOJNIMHEAPHBIMU?

. Kakue BeKTOpBI Ha3bIBAIOTCS NEPIIEHIUKYIIIPHBIMU ?

[IncbMEeHHBIA KOHTPOJIb:

1. 3anumuTe Ha MaTeMaTUYECKOM sI3bIKE (pasy:

* Touka N mpUHAAIEKUT NPSIMOHN B

* [Ipsimasi ¢ mepecekaeTcs ¢ IIOCKOCThIO allb(a
* Touka A IpPUHAJIEKUT IPAMOH a

* [Ipsimast ¢ mpuHAANIEKUT MIIOCKOCTH alib(da.

* Touka M He NMPUHAUIEKUT TUIOCKOCTH OeTa.

2. Jlormdeckuii TUKTAHT:
Omnpenenure: BepHO, i1 yTBepxkaAcHUE? (1a/ HET)

1. JlroObIe TpY TOYKH JIEIKAT B OAHOM IIIOCKOCTH.

2. JItoOble YeThIpe TOYKH JIeKAT B OJHOU TJIOCKOCTH.

3. JItoOble YyeThIpe TOUKHU HE JISKAT B OJHOU IJIOCKOCTH.

4. Ecnu psiMasi mepecekaeT 2 CTOPOHBI TPEYTrOJIbHUKA, TO OHA JISKHUT B
MJIOCKOCTH TPEYTOJIbHUKA.
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5. I1ath TOYEK He JeKaT B OJHOM TNIOCKOCTH. MOTyT JIn KaKue-HUOYIb YEThIpe
13 HUX JIeKATh HA OJHOM MPsMOM?

6. Uepes cepeHbl CTOPOH KBajJpara poBeJeHa INI0CKOCTh. COBIAAAET JIM OHA
C TUIOCKOCTBIO KBajipaTa?

PacuerHoe 3aganue
1. Pemenue 3a1a4 ¢ UCIOJIB30BAaHUEM TEOPEMBI 0 3-X MepreHaAuKyisipax. Haxoxaenue yria Mexmay
IIPSAMOM U TNIOCKOCTBIO.
Bapuanm 1.
1)13 HEKOTOpOIl TOYKHM NPOBENEHBI K JaHHOM IJIOCKOCTH MEPIEHAMKYJSAP U HAKIOHHAS, Yol MEXIY
KOTOpPBIMU paBeH ¢ . HaliTu HaKkJIOHHYIO U €€ IMPOEKLHIO Ha JaHHYIO IUIOCKOCTh, €CJIU MEPIEHIUKYIIAp
pagses d.
2)U3 HeKOoTOpOil TOYKM MPOBEACHBI K IUIOCKOCTH JBE HakKJIOHHBbIE. JlOKakuTe, YTO €Cld HAKIOHHbBIE
PaBHBI, TO paBHBI U UX MIPOEKIIMH.
3)PaccTosnue or Toukn M 10 KaKAOW W3 BEpIIMH MpaBHIIbHOTO TpeyronbHuka ABC paBHO 4 cwM.
Haiinute paccrosinue ot Touku M 1o miockoctu ABC, ecnu AB=6cwm.
4)13 Touku M mpoBeneH nepneHaukyisip MB k mnockoctu npsimoyronbauka ABCD . JlokaxuTe, 4To
tpeyronmsHukn AMD u MCD  npsmMoyrosbHEIE.
5) Ilpsimast BD neprieHaukysisipHa K miockoctu Tpeyroibanka ABC. U3BectHo, uto BD =9c¢cm, BC =
BA =13cwm. Haiigute paccrosinue ot Touku D no npsimoit AC.
6) Hakmnonnas pasaa 10 cm. UeMy paBHa IPOEKIKS 3TOH HAKJIOHHON Ha IIOCKOCTb, €CIIM HAKIIOHHAS
COCTABIISIET C TUIOCKOCTBIO yToJ, paBHbIN 60°7?

2. KoopauHaTsl 1 BEKTOpHI B IpocTpaHcTBe. TecToBoe 3a1aHue.

1) daub 3(2,4,—6), B(— 9,-36) , 3(3,0,—1). Haiinure KOOpAMHATHI BEKTOPA B —a+ §B+ 2¢ .
1)(5:3;-6) 2)(3:56)  3)(5-3:6) 4)(1;3:6)
2) Hanst Touxu A(1;-1;0), B(-3;-1;2), C(-1;2;1).Haitnute muny Bextopa AB —CB.
1)(2;3;-3) 2)(3;-5:6)  3)(5:-3;6) 4)(-2:3:1)
3) Tpeyroapauk ABC 3aman koopaunaTamu ero BepiiuH A(3;—4;2), B(-3;2,—4), C(1;3; —1). Haiitu
KoOparHATH MearaHsl CM.
1) D(-1;-40) 2)(L-40) 3 (142 4)(-2,04)

4) JTansl g(l,—Z,O) , 5(3,—6,0) , Z(O,—3,4) . Halingure koopauHatTel BeKTOpa p =2a— 3 b—c.

1)(0;1;4) 2)(L;1-4)  3)(1;15-2) 4)(0,0:5)
5) Hausr Touku A(0;4;-1), B(1;3;0),C(0;2;5). Haiinure mmuny Bexktopa AC —CB.
1)(1;-3;-11) 2)(3;-5;6)  3) (-1;-3;11) 4) (-2;-3;11)
6) Bepumab AABC nmerot koopaunatel A (-2;0;1) , B (-1;2;3), C ( 8;-4;9). Haitnute koopauHaThI

BEKTOpA BK/I , eciii BM —mennana AABC .
1)(0;1;4) 2)(1;1;-4)  3)(-44:-2) 4) (4-4.2)

7) dansl g(— 133) , 8(2,—1,0) , Z(l,—l,Z) . Haligute KoopiMHATEI BEKTOPa B =2a-b+c.
1)(3;8;6) 2)(8;3;-6)  3) (-3;6;8) 4)(6;0;5)

8) [aunsb 3(2,4,6) , B(— 310), Z(S,O,—l) . Haiiiute KoopAMHATBI BEKTOpa B = —0,5§+ 26— g
1)(-10;0;-2) 2)(1;1;-4)  3) (10:4,0) 4) (4:-10;1)

KonrposnbHas paborta (mpuMepHbIii BApHaHT)
[TepBas yactb
Ipu pewenuu 3a0anuii 1-4 3anuwume npasuibHLIl OMEem U3 Yemvipex nPeosioHCeHHBIX.
1. (1 6ann) Pacmdpyiite kpaTKyro 3anuck: a€ f3.
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A) Touka a MPUHAIICKUT IUIOCKOCTH [§; b) Touka a mpuHaexuT npsmoii §; B) mpsamas a
MPUHAIISKUT TIockocTH B; [') mpsimMast a mepecekaeT MmIoCKOCTh 5.
2. (1 6amn) IIpsmeie AB u CJI ckpemuBarotcs. Kakoe pacnonoxenue umerot npsimbie AC u BJ1?
A) napannensHsle; b) nepnenaukyinspusle; B) ckpemubatores; [') nepecexkarorcs.
3. (1 6amn) Kakue u3 Bexkropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) koyumnHeapHbIe?
A) a, B; b) ¢, B; B) a, c; I') koyutnHeapHbIX BEKTOPOB HET.
4. (1 6amn) Jdansl Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeanHoii Kakoro OTpe3Ka SBJSETCS TOUYKA
M(0,3,4)?
A) AB; b) BC; B) AC; I') CB.

Bmopas uacmo

Ilpu svinonnenuu 3a0anuti 5-10 3anuwume xo00 pewierus U NOJIYUEHHbLIL OMBEEN.

5. (2 6ayuta) Yepe3 koHIpl otpe3ka AB u ero cepenuny M mpoBeleHbI NapauieibHbIC MPSIMBIE,
MepeceKarolre HEeKOTOPYI IIOCKOCTh B Toukax Ai, Bi m Mi. Haiinute nnuny otpeska MMai, eciu
oTtpe3ok AB He nepecekaer minockocTs u eciiu AA1=6,8cm, BB1=7,4cwm.

6. (2 6amna) Ilpsmeie AC, AB u AJl nomapHo nepnenaukynspubl. Haitnure orpezox C/I, ecnu
AB=5 cm, BC=13 cm, AJI=9 cm.

7. (2 6amna) (2 6amra) daner BekTophl a(-6,0,8) , B(-3,2,-6). Haiinure ckaisgpHOE MPOU3BEICHHE
BEKTOPOB.

8. (2 6anmna) Hauepturs kyo ABCIA1B1C1/11. [Toctpouts Touky KEAB, Touky MEJI/11C, oTpe3ok
PE€A1B1C.

9. (2 6amna) [py KaKuX 3HAYEHUSX 1 BEKTOPHI a (4,1,2), B(1,2,n) nepnenauKyIspHb1?

10. (2 6amna) Odopmute nuct Oymaru A4 BepTHKAIbHBIMU, TOPU3OHTAIBHBIMH, HAKIOHHBIMU
JUHUSMH, UCTIOJB3YS PA3HbIE IIBETOBBIC OTTEHKH.

TaJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9 10
3aMaHus
OTBeT B B A B 7,1 15 -30 - -1 -

Paznen 4. OcHoBbl TpUroHomMeTpun. Tpuronomerpuyeckue pyHKuuu.

TeopeTnyeckre BOOPOCHI:
UYemy paBeH yroia B OJIMH pajuaH?
2. B Kkakmx UeTBepTAX TPUTOHOMETPHUYECKOTO Kpyra (YHKIHS y=SiNX TNPUHAMAET
MMOJIOKUTENbHEIC 3HAYCHH?
3. B Kakux 4eTBepTsAX TPUTOHOMETPHUECKOTO Kpyra (QYHKIHS y= COSX MPHHUMAET
OTpHULIATENIbHBIC 3HAUEHUA?
4. Tlpomomxkwute onpeaenenne: «CHHYC OCTPOTO yIiia — 3TO...».
5. Tlpomomxute onpenenenue: «KocuHyc ocTporo yria — 3To...».
6. IIpomomkute onpenencHue: « TaHTeHC OCTPOTO yria — 3TO...».
y
8
9

=

ChopmynupyiiTe 0CHOBHOE TPUTOHOMETPHUECKOE TOMKIECTBO.
Yemy paBHO mponsBeneHue tgx*ctgx?
. Uemy pasen Sin(2x)? ChopMyaupyiTe NpaBUIO BEIYHCICHUS.

10. Yemy paBen c0S(2x)? ChopMynupyiiTe IpaBUIIO BEIYHCICHHUS.

11. Ilepeuncnure TPUTOHOMETPUUECKHE PYHKIINHU, YKAKHUTE UX TIEPUOIBI.

12. Yemy paBeH nepuoa QyHKIHMH Y=COS(4X)?

13. Yemy paBen nepuoj GpyHKIUN y=cos(x/4)?

14. Omnpenenute obmacTs 3HaUeHUS QyHKITUU y=3c0S(5X)?

15. Ilepeuncnure criocoObI peIIeHUs] TPUTOHOMETPUUECKUX YPAaBHEHH.

16. PackpoiiTe anropuT™M peieHUs OJHOPOJHBIX TPUTOHOMETPHUYECKHUX YpaBHEHHH IEPBOTO
HopsIZIKA.

17. PackpoiiTe anrOopuT™M penieHUusT OJHOPOIHBIX TPUTOHOMETPUYECKHUX YpaBHEHUH BTOPOTO
HopsIZIKA.
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TecToBBI KOHTPOIBL
OcHogvl mpuzonomempuu
BapuanT 1

1.HaliTu KoopAMHATHI TOUKH €IMHUYHON OKPYKHOCTH, I10JIydeHHOM noBopoToM Touku P(1;0) Ha yron
270°:

a)(-1;0) 6) (0; - 1)
2.3HavyeHUE CUHYCa yIJIa OMpPEICIsEM :

a) Ha OCH X 0) Haocu Y
3.®opmyna tg o

sin« COSX
a)

COSX 6)sinoc
4.B kakux 4eTBEPTAX 3HAUCHUE TAHI€HCA TOJIOKUTEIBHO:
a) l ull o)llulV B) | ulll olll u IV
5.Bbrunciuts: 4sin 30°+1/3-cos 30°
a)0,5 0)2,5 B)3,5 rl
6.YIpPOCTUTHh BBIpAKEHUE: sin(z—" + o) - cos(m + o)

a )2sin « 0)-2sinx  B)O
2 sin x-cos «

7.YIPOCTUTS : — —
C0S“ X — SIn“X

a) cos?a. o)ty 2a
8.CpaBuuts ¢ Hynewm: tg 205°-cos 120°

a)>0 0)<0
9. Hatinute 3HadeHue cosa, ecnu sina =-0,8 u n<a < 3;”

1) -0,6 2)06 3)0,2 4)0,36
10. YrpocTute BEIpaxkenue -3sina - 6 — 3cos2a.

1)1  2)2cosa  3)cosa+sina  4)-9.
PacuetHoe 3a/1aHne

1. CamocrosrenbHas paboTa

1) HaiiTi 3HaueHne BbIpaXeHUS:

T T T
a) 2c0s60° - tg45°  6) cos 4 +tg 4 -sin 4 B) 2tg45°+5¢tg270°-3sin180°
2) Haiitu octajibHble TPUTOHOMETPUYECKHE (PYHKIIUH, €CITH:
3 4l
a) sina="2 , 0<a< 2
2. Pemmts ypaBHEeHUs
['pymnmoBas pabora CamocTosTenbHas paboTa
1.sin x=1/2 1) sinx=0
2) sin x-sin? x=0 2) cosx=1
3)cos x=l; 3) tgx=-1
4)cos (x- m/4)=1 4) sinx = V3
5)3tg(3x+m/6)= e 5) 2cos X :2-1

6) tg(zx-g):l
7) 3sin®x -5sinx—2=0
8) 5sin’x+6cosx—6=0

KonTponbHast paboTa (IpUMEpHBI BapyUaHT)
IlepBas yactb
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblil OMEEm U3 Yemulpex NPeoioOHNCeHHbIX.

1. (1 6amn) B AABC COSC=2—2. Kaxkas u3 cropon siBnsiercst runorenyzoi AABC?
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A) AB; b) AC; B) BC; T') CB.
2. (1 6amr) Yrmom kakoi yeTBepTH sBnsieTcs yroi oa=410°7?
A)LB)ILB) L) IV.
3. (1 6ann) Kakue n3 GyHKIMIA ABISIOTCS YETHBIMU?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6ann) [epuox ¢pyHkHM y=sinx?
A)n/2; b)2n; B)4n; ')«
Bropas gacte
Ilpu svinonnenuu 3a0anuti 5-10 3anuwume xo00 pewierus U NOJIYUEHHbLL OMBEEN.

5. (2 6amna) Beraucnure: sing +COos g
. V2 . V2
6. (2 6anna) Haiigure 3HaYCHUE BBHIPKEHHUS 4arccos— - 4arcsin(—=-)

7. (2 6amna) Haiinure 3HaUYeHHE BbIpAXKEHUS Ttg 13°. g 77°.

1 N o
8. (2 6anna) Pemnte ypaBHEHHE COS X = > 3anumnmnTe HAMMEHBIITUI TOJI0KUTEIbHBINA KOPEHb

YpaBHCHMU:L.

9. Pemure ypaBuenue Sin? x - 4 sin x + 3 =0.
10. ITocTpoiite rpaduk TPUTOHOMETPUUIECKOH QyHKIIUH Y=2 SiNX

OTaJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9 10
3a/laHus
OtBeT b A B b 1 2n 7 /3 7/2+27n,

ne Z

Paznen 5. [IponsBoanas GyHKUMH, ee IPUMEHEHUE.

TeopeTrueckne BONPOCHI:
[Tponomxute onpenenenue: «lIpousBogHas — 3710...».
PackpoiiTe reOMETpUYECKHI CMBICI IIPOU3BOJIHOM.
Packpoiite pusnueckuii cMbICa IPOU3BOIHOM.
[Iepeuncnure npaBuia BEIYUCIEHHS IPOU3BOIHBIX.
Uemy paBHa MPOU3BO/IHAS CTENEHHON (QYHKIIUU?
YemMy paBHa NpOU3BOJHAS TIPOU3BEICHUA?
Uemy paBHA MPOU3BOJIHAS YACTHOTO?
Yemy paBHa IPOM3BOIHAS CIOXKHON QYHKIUU?
ChopmynupyiiTe mpu3Hak Bo3pacTaHusi QyHKIIUH.
10. Cdopmynupyiite npuzHak yobIBaHUS (PYHKLIUH.
11. ChopmynupyiiTe Npu3HaK TOYKH MaKCUMyMa QyHKLHH.
12. Chopmynupyiite npu3HaK TOYKA MUHUMYMa (YHKIIUH.

CoNR~ LN E

13.

CocraBbTe AITOpUTM PCHICHUA 3ada4 Ha HaXO0XICHHA HAuOOJBIIEr0 W HAWMEHBIIETO

3Ha4YeHUs (QYHKIUU Ha OTpe3Ke?

14.

CocTaBpTe QJIrOpUTM HCCIEAOBAHUS U TMOCTPOCHUS Trpaduka (YHKIUU C TOMOIIBIO

IIPOU3BOJHOM.

PacueTHOE 32/1aHKE:

1. HaiiTi npou3BOAHYIO CAEAYIOMHX ()YHKITHI:
1) f(x) =x3+7x-8

1 1

2)f(x) == +=+x

X X
3) f(x) = 5x2+= - —+8Vx
4) f(X) =sinx + cos x
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3x-2

5) f(x)
x+7
6) f(x) = (8x + 3)*
7) f(x) =v5x —3
2. 'eomeTpryeckuii 1 MEXaHUYECKHH CMBICI TIPOU3BOTHON

1.Hanucats ypaBHeHue KacaTeabHOM ay1s Gpynkuun f(X) = 3x? — X — 2 B Touke Xo = -2.
2.HaiiTi cKOpOCTh M YCKOPEHUE TOYKH B MOMEHT BpeMeHH t = 3C, eciii 3aKOH JABMIKCHUS TOUKH
3aman S(t) = 2t + 2t3,
3. Berunciuts nponsBoanyo dyakuun f(X)= x3 — 2x? B Touke x=4.
4. Pemmuts ypasrenue f'(x) = 0, ecmu f(X) = x% + 2x — 15.

f(x)=x*-2x+8

5. UccaenoBarh (yHKIHIO U TIOCTPOUTH €€ rpaduk

KouTponsHasg pabora (IpUMEpPHBIIA BaApUAHT)
[lepBas yacTtp
Lpu pewenuu 3a0anui 1-4 3anuwiume npasuivbHbll OmMeem U3 Yemvipex npeonr0HCeHHbIX.
1. (1 6amr) Yemy paBHa Mpon3BoHAs (GYHKIHN y=2X°?
A)y'=5x;B)y'=6x;B)y'=6;T) y=6x°
2. (1 6amn) o xakoit U3 GopmMys BEIYUCISIETCSA TPOU3BOIHAS YACTHOTO?
A) (utv)=u"+v'; B) (uv) =u'viuv’; B) () = ———; D)(fg(x) =f"(g(x))*g ().
3. (1 6amn) Pemmure ypasnenue f'(x)=0, eciu f(x)=3x? — 6x +4. Bribepute 0TBeT.
A)1;b)-1;B)4;T') -4.

Bropas gacts
Ipu evinonnenuu 3adanuii 4-10 3anuwume xo0 peuieHus u NOJIYYEHHbIU Omeem.
4. (2 6amna) MarepuanbHasi TOYKa JBUXKETCS NPSAMOJIMHEMHO IO 3aKOHY I,
(rme x — paccTosiHHE OT TOYKM OTCYeTa B MeTpax, {— Bpems B CeKyHaax, x(1) = ZI +1—-10
U3MEPEHHOE C Havajia IBUKEHNUS).
B kaxoil MOMEHT BpeMeHHU (B CEKyH/ax) €€ CKOpOCTh Oblla paBHa
5 m/c? "
5. (2 6amna) Ha pucynke n3zo0paxéHn rpapuk dynkmuu y=f(X) u 3
KacaTelbHas K HeMy B Touke ¢ aOciuccoil Xo. Haiiaute 3Hauenue
npousBoaHON GyHKIHHK f(X) B TOUKE Xo.

6. (2 6anna) Pemmte HepaBeHCTBO: X2-16 < 0

7. (2 Oamna) Ha pucynke wuszoOpaxken rpaduk Qynkmmu Y=Ff(X),
onpenenénHoil Ha wuHTepBane (—3;11). Haiigute nHammeHblnee 3Ha4YeHHE
dynximu f(X)ua orpeske [2; 9,5].

v

A ¥ = flx)
L I\
3 S _F
) / ‘-,l 11 s
NN/~ LY
\\ZEAVA ]
OTaJIOHLI OTBETOB:
Howmep 1 2 3 4 5 6 7
3aIaHusd
OtBer r B A 8 1,25 (-4; 4) -3
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Pa3nen 6. [lepBooOpa3nasi pyHKUIMH, ee MPUMEHEHMNeE.

TeopeTnyeckue BOMpPOCHI:
[pomomkute onpeaenenue: «Dynkius F(X) Ha3pBaeTcs ... ».
Packpolite reoMeTpUYECKUI CMBICI ONPEAEIICHHOIO UHTETpaa.
[Tponomxkute onpenenenue: «KpuBonunelinas Tpamneuus — 3T0. .. ».
Chopmynupyiite popmyny Hetorona-JIeiioauma.
B uem 3akmrouaeTcst o0y BUI BCeX MEPBOOOPa3HBIX?
[lepeuncnure npaBuiia BEIYUCICHUS HHTETPATIOB.
OOt BU Bcex mepBoodpasHbixX s f(x)=sinx?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.
PacuetHoe 3aganue

Noook~owhE

-1
1.BbI4uciuTh MHTErpall: J. (x? +3)dx.

-4
3

2.BblYMCIUTh UHTETpaL: I (2x—9)dx.
1

2
3.Haiitu miomans GUrypsl, orpaHudeHHoi rpagukoM GpyHKIUH i [:x } =x"+5x+6 ,

npsiMbIMU X = -1, X =2 1 ocklo abcuuce.
4. BpIuucauTh Mouaas GUrypsl, orpaHuueHHoN ocbto OX u 2 y=-05x+2x

v v 3 2
KPUBOH, 3aJaHHON ypaBHeHueM: Y = X~ —3X° +2X,

5. Haiinure momans GUrypsl o pucyHKy:

x\

Paznen 7. MHOrOrpaHHUKH ¥ TeJ1a BpallleHus.

Teopernyeckne BONPOCHI:
[Iponomkute onpenenenne: «MHOTOrPaHHUK — 3TO...».
[Iponomxure onpenenenue: «IIpuzma — 3to...».
[Iponomxure onpenenenue: «IIpAMoyroiabHbIN Napajuieaenunes — 310. .. ».
[Iponomxure onpenenenue: «Ky6 —ato...».
IIponomxure onpenenenue: «lIupamuaa — 310...».
CdhopmynupyiiTe CBOHCTBO 0 MPOTHBOJIEKAILUX IPAHIX Hapajjiesenune/a.
ChopmynupyiiTe CBONCTBO O JUArOHANAX MapajulesenuIesaa.
8. ChopmynupyiiTe CBOWCTBO O JHMAaroHaIM W JIMHEHHBIX pa3Mepax MNpSIMOYTOJIBHOTO
napasuleJenunena.
9. Kaxkas mpu3Ma Ha3bIBaeTCS MPSIMOii?

10. Kakas npu3Ma Ha3bIBaeTCsl MPaBUIBLHON?

11. PackpoiiTe noHATHE «PaBUIbHAS TUPAMUIAN.

12. Yto Takoe anodema npaBUILHON MTHUPaMHIbI?

13. B 4eMm oTiiHuMe MOJITHON TTOBEPXHOCTH MPH3MBI OT ITOJTHOW MOBEPXHOCTH TTHPAMHTBI?

14. Chopmynupyiite TeopeMy O BHIYUCIEHUU OOKOBOI MOBEPXHOCTH MPSIMOM MPU3MBI.

15. Chopmynupyiite TeopemMy O BEIYHCICHUH OOKOBOI MOBEPXHOCTH MPABMWIHBHOU MUPAMU/IBI.

16. HaszoBure mpenmeTsl U3 Bamieil MpodecCHOHATBHOU NeSTeNbHOCTH, KOTOPhle MMEIOT (OPMBI
MHOTOTPaHHHUKOB.

17. Tponomxute onpenenenue: «lumuuap — 31o...».

18. IIpomomxute onpeneneHue: «KoHyc — 370...».

19. TIpomomxuTe onpenencHue: «Y CEUeHHBIH KOHYC — 3TO...)».

20. ITpomomkure onpenenenue: «Ilap —3to...».

21. Yro sBAsIETCS BHICOTOM YCEUEHHOT'O KOHYca?

Noab,kwbdE
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22. UYro sBAsETCS OCEBBIM CEYEHHEM LIMIUH/Ipa, KOHYCa, YyCEUeHHOro KOHyca, mapa?

23. llepeuncnure eqUHUIIBI U3MEPEHHUS TUIOIIAAN, 00bEMa.

24. Yemy paBHO OTHOIICHHE IUIONIA/Iel TOBEPXHOCTEH MOJOOHBIX (UTYp B IPOCTPAHCTBE?

25. YeMy paBHO OTHOIICHHE 00HEMOB MOI00HBIX (UTYP B IPOCTPAHCTBE?

26. HazoBute mpenMeTsl U3 Baiei npodeccuoHaIbHON ASSITENbHOCTH, KOTOPbIE UMEIOT (POPMBI T
BpallleHUs.

PacuerHoe 3aganue

1. Pemenwue 3anau [Ipusmer u [Tupamub.

1) OcHoBaHue MUpaMHJIBI — MPSIMOYTOJIBHHUK CO cTopoHamu 12 cMm u 16 cM, THMHBI OOKOBBIX pedep
paBHbI 26 cM. HaiiTu BBICOTY UpamMuU/IbI.

2)B npsiMoii TpeyroapHOM pu3Me CTOPOHBI OCHOBaHMS paBHbI 13¢cm,20cM, 21cM, a BbICOTa IPU3MBI
paBHa 25 cMm.BpluncnuTe miomanas Ce4eHUs, MPOBEIECHHOr0 yepe3 00KoBoe peOpo U MEHBIIYIO BBICOTY
OCHOBaHUSI.

3)B npsMoyroibHOM MapajuIeNIeIUIeic CTOPOHBI OCHOBAaHUSA paBHBI 12 ¢cM u 5 cm. JlmaroHaib
napajuienenunesna olOpa3yeT ¢ IUIOCKOCThIO OCHOBaHMA yron B 45°. Haiinure OokoBoe pebpo
napasuieNienunena.

4)OcHoBaHUEM MUPAMU/IBI SBISIETCA pOMO, CTOPOHA KOTOPOTO paBHA 5CM, a OfHA U3 JAUArOHAJICH
paBHa 8cM. Haiinute GokoBbie peOpa mupaMuibl, €CIIM BHICOTA €€ MPOXOIUT uepe3 TOUKY MepeceHeHUs
JMaroHajieil OCHOBaHUS M paBHA 7CM.

5)Bricora TpeyroyibHON mupamuabl paBHa 40 cM, a BBICOTA KaKI0W OOKOBOHM TpaHM, MPOBEICHHAS

U3 BEpLIMHBI nupamMuabl, paBHa 41 cMm. HaliguTte muomanp OCHOBaHMS MUPAMUJbI, €CIU €r0 MEPUMETP
paBeH 42 cMm.

2. Tena BpareHus
1. Paguyc ocHoBanus uunuHApa 3 cM, BeicoTa 8 cM. HaliuTe 1iMHy nraroHaay 0CeBOro CEUEHUs.
2. [nomaab OCHOBAaHHMS PaBHOCTOPOHHETO KOHyca paBHAa 647 Cm2. ONpeneiuTh MIOMaab 0CEBOTO
CEYeHUs KOHyca.
3. Panuyc cdepsl paBen 70 cm. Touka HaxOAMTCS HA KacaTeIbHOM IJIOCKOCTH Ha paccTOSHUU 24
CM OT TOYKHU KacaHus. HaliTu ee kpaTyaiiiiee pacCTOsIHUE OT MMOBEPXHOCTU CPEpHI.

3. Beruncnenue miomaan moBepxHOCTH.

1)B npsmoii TpeyronbHO#M mpu3Mme Bce peOpa paBHbl. [lnomans 60koBOH MOBEpXHOCTH paBHa 12
m?. HaliTi BBICOTY NPU3MEL.

2) BpluncnuTh miomaab OOKOBOM MOBEPXHOCTH MPABHIBHON TPEYroJbHOM MUPAMUJIbI, €CIU €€
BbICOTa paBHa 9 cMm, a anogema 18 cm.

3) JluameTp OCHOBaHMS LWJIMHIApPA paBeH 2 M, BbICOTa LMJIMHApPA paBHA UIMHE OKPYKHOCTH
ocHoBaHus. Haliaure miomaas 60KOBOM MOBEPXHOCTH LIUIUHIIPA.

4)IIpssMOYTONBHBIN TPEYTrOJIbBHUK C KaTeTaMu 6 ¢cM M 8 CM BpallaeTcsi BOKPYT MEHBILIEro KaTera.
Brruucnure niomnaaym 60K0BOK M MOJHONW MOBEPXHOCTH 00Pa30BAaHHOTO TP STOM BpAIlEHUH KOHYCA.

5)Inomtams cedernus cdepsl, TPOXOSIIETro Yyepes ee IeHTp, paBHa 9 M2. Haitaute miomans chepor.

4. Beruucnenue oobema.

1)B nmpaBuibHON 4eTHIPEXyrojbHOM MUpaMuje BoicoTa 3 cM, OokoBoe pedpo 5 cMm. Haiitu oO6bem
UPAMHUIBL.

2)B npsiMoM mapasienenureie CTOpOHbl OCHOBaHMS paBHbI 7 €M U 4 cM, yroia Mexay Humu 60°.
OnpenenuTs 00beM NapaIelenunea, €Ciy IIOaIb ero 60KOBOi MOBEPXHOCTH paBHa 220cM? |

3)OceBoe ceueHHe LWIMHApPAa — KBajapaT, AUAroHaib KoToporo paBHa 4 M. Haiitu o0bem
HWIMH]IpA.

4)Panuycsl Tpex mapoB paBHbl 6 cM, 8cMm, 10cM. Ompenenuts paguyc mapa, 00beM KOTOPOro

paBeH cyMMe 00BEMOB JIaHHBIX IIApPOB.

KonrposnbHas pabota (mpuMepHbIii BApUaHT)
[TepBas yactb
IIpu pewenuu 3a0anuii 1-4 3anuwume npasuibHLIl OMEem U3 Yemvipex nPeoyoHCEeHHBIX.
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1. (1 6amr) B kakux eguHuUIaX U3MepseTcss 00beM MHOTOTpaHHUKA?
A) B MeTpax; b) B kyOnueckux merpax; B) B kBagpaTHbIX MeTpax; I') B IByrpaHHBIX rpagycax.
2. (1 6amr) [Tnomaaes MOJHON MOBEPXHOCTH MIPU3MBI BBIUUCIISETCS 110 OpMyJIe:
A) S =S00k + 2 Socu.; B) S00k =Pocu™H; B) S = B60k + S Socn; I') S60k =2Pocs™H.
3. (1 6amn) Yrto sBiIsSE€TCS OCEBBIM CEYEHUEM KOHyca?
A) paBHOOenpeHHBI TpeyroapHUK; b) paBHOOeapenHas Tpaneuus; B) mpsmoyronbhuk; 1)
PSIMOYTOJIbHAS TPamelys.
4. (1 6amn) Kakas ¢urypa momydaercst mpu BpalleHHH MPSIMOYTOJIBHOTO TPEYroJbHUKA BOKPYT
OJIHOTO M3 CBOUX KaTeTOB?
A) xonyc; b) yceuennsiii konyc; B) mupamuaa; ') yceuennas nupamua.

Bropas yacts

Ipu evinonnenuu 3adanui 5-10 3anuwiume x00 peuieHus: U NOJY4YEeHHbIL Omeen.

5. (2 6amna) Pebpo ocHOBaHMS MPAaBUIBHOW TPEyroiabHON mupamuabl 3 M, anodema 6M. Haiinure
TUTONIA/Tb OOKOBOM TTOBEPXHOCTH ITUPAMUJIBI. b c

6. (2 Oamna) [IBe cTOpOHBI MapajjiejorpaMma OTHOcATCS Kak 3:17, a
nepumetp ero paseH 40. Haiiqute Ooblyto CTOpOHY MapajuienorpaMmma. y B

7. (2 6anna) [IpAMOYronbHUK CO CTOPOHAMHU § CM U 3 CM BpaIlIaeTcs BOKPYT 3o
Oonbiiel croponsl. Haliure o0beM, miomaan O0KOBOM U MOJHON MOBEPXHOCTEN
MOJy4YEHHOTO TeJa.

[
|
3o
|
|

g
8. (2 6anna) Haiinure 00bEM MHOTOTpaHHUKA, U300PaKEHHOTO HA PUCYHKE @ >
(Bce IByrpaHHbIE YIJIbl IPSMBIE). -~ 6
9. (2 6amma) Knuenty HeoOxomuMo, 4TOOBI B KOMHATe 00s3aTelbHO 3
NPUCYTCTBOBAJIM OOBEMHBIE SJIEMEHTHI JIEKOpa MMIMHAPUIECKOH Gopmbl. [TlocTponts u3 Oymaru Mojesb
MWIMHApa. PasMepsl A MOCTpOEHHUs BHIOpaTh CaMOCTOSITENIBHO, C yY4ETOM TOTO, YTO COOTHOIICHHE

pamuyca K BbICOTE JOJKHO OBITh 1:2.

10. (2 Gamna) PaccumTaTh KOJMYECTBO 2-X KHJIOTPAMMOBBIX OaHOK KpPAacKH HYXHO KYIHTbH JUIS
OKpallMBaHUs UUIUHApUUECKoro cBoja noasana. Pacxon kpacku 100 r Ha 1 M2, CunTath T=3.

OTaJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9 10
3aaHUs
OTtBeTr b A A A 27 17 12 w; 87 - 3
48 T
64 7

Pa3zgea 8. JiieMeHTHI TEOPUU BEPOATHOCTEH M MATEMATUYECKOI CTATUCTUKH.

Teopernueckne BONPOCHI:
[Tponomxute onpenenenue: «CiaydaiiHoe coObITHE — 3TO...». [IpuBenuTe npumep.
[TpuBenuTe mpuMep 1O0CTOBEPHOTO COOBITHSI.
[TpuBeauTe IpUMEpP HEBO3MOKHOTO COOBITHS.
[Tponomxkure onpenenenue: «BeposSTHOCTh CIIy4aitHOTO COOBITHS — 3TO...)».
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5. ChopmynupyiiTe IpaBUiIO HAXOXKICHUS CIIOKECHHS BEPOITHOCTEH.
6. CdopmynupyiiTe IpaBUIO YMHOXKEHUS BEPOSITHOCTEH.
7. Kak Haiitu cpennee apupMeTHIECKOE YUCIOBOTO psija’?
8. Kaxk HaiiTn Menuany 4uCIOBOTO psiga?

9. Kak BbrunciseTcs pazmMax 4uciaoBOro psiaa’?

10. st wero HyXHBI quarpammbl, rpaduku? [lepeuncnure BUIbI qUarpamm.

11. TIpuBeauTte nmpuMepsl NPOSBICHUS 3aKOHA OOJBIINX YUCEN B IPUPOIHBIX SIBICHUSIX.

12. TlpuBeaute mpuMephl MPOSIBICHUS 3aKOHA OOJBIINX YMCEN B OOMIECTBEHHBIX SBICHHUSIX.
13. Yto m3yuaer craTucTUKA?

14. TIponomxute onpenenenue: «CoueTaHue — 3T0...».

15. Ilponomxute onpenenenue: «Pazmenienue — 31o...».

16. IIponmomxute onpenenenue: «llepecTaHOBKU — 3TO...».

PacueTHoO€ 3a1aHmE

1. Pemuts 3amaun:
1.Ilpu BpaueObHOM oOcnenoBanuu 500 uenoBeK y 5 M3 HUX OOHApYXWIM OMYXOJb B JIETKHX.
Onpenenure OTHOCUTENBHYIO YaCTOTY M BEPOSITHOCTh ATOIO 3a00JI€BaHUS.
2.Nmerotcst 10 mpoOUpOK ¢ pa3auyHbIMU INTamMMaMu Oakrepuid. [l skcrnepuMeHTa HEeoOXOAUMO
otobpatb 4 nmpobupku. CKOIBKUMH CITOCOOAMHU 3TO MOKHO CHENaTh?
3.B kopoOke HaxoauTcs § mWIpUIOB 1Mo 2 My, 6 mmpuuoB 1o 5 mit. M3 kopoOku nmocienoBarenabHo 63
BO3BpallleHUs U3BieKatoT 3 mnpuna. Haliure BEposITHOCT TOTO, 4TO BCE 3 IIIpHIa — 5 MII.
4. 13 20 yenoBek, 0JTHOBPEMEHHO 3a00JICBIIUX TPHUIIIIOM, 15 BBI3IOPOBENIN MOJTHOCTHIO 3a 3 JIHS.
5.I0penmnonoxum, 4yto u3 3tux 20 yenoBek ciydailHbIM 00pa3oM BbiOupatoT 5. KakoBa BEpOSITHOCTD,
YTO 3a 3 /1H, U3 BIOPAHHBIX BbI3J0PABINBAIOT:
a) 5SdenoBek  0) 4 yemoBeka  B) HUKTO HE BHI3JIOPABIIMBACT.
2. IIpakTnueckas pacueTHas padora:
1. Iloncunrars mysabc B TedeHUU | MUHYTBI. 13 3HaU€HUH, MOIYYEHHBIX KaK/IbIM CTYJ€HTOM TPYIIIIbI
COCTaBbTE BBIOOPKY.

1 2 3 4 5 6 7 8 9| 10 11| 12

2. 3anuImuTe BEIOOPKY B BHJIE BAPUAIIIOHHOTO Ps/Ia.

3. Onpenenure 00beM BEIOOPKH 7.

4.0npenenute pazMax BEIOOPKU Xy = Xonir.

5.3anummre BBIOOPKY B BU/I€ CTATUCTHUUYECKOTO psijia

6. 3anuiuTe BHIOOPKY B BUI€ BHIOOPOYHOIO paclpeaeneHus.
7. IlocTpoiiTe MOAUTOH YaCTOT BBIOOPKHU.

8.IToctpoiite rucTorpaMmy BEIOOPKHU

9. Beruncnute cpeHe 3HaYeHHE BBIOOPKH.

10. Chopmynupyiite BHIBOJIBI.

KonTponbHast paboTa (MpuMepHbIil BaprUaHT)
[TepBas yacThb

Ilpu pewenuu 3a0anuii 1-4 3anuwume npasuibHblil OMEem U3 Yemulpex nPeoioHCeHHbIX
1. (1 6amn) Kakux coObITHii HE OBIBAET B TEOPUU BEPOSITHOCTEH?
A) cyuaitnbie; b) mecnydaitasie; B) noctoBepasie; ') HeBO3MOXKHBIE.
2. (I ©6amm) CoObiTHE, KOTOpPO€ NpPHU BBIMOJHEHUH OIPEACICHHON COBOKYITHOCTU YCJIOBUH,
0053aTeNbHO MPOU3OUJET - ITO:
A) ciyuaiinoe; b) Heciywaitnoe; B) noctoBepHoe; ') HeBo3MOXKHOE.
3. (1 Gamn) BeposTHOCTH CIIy4atHOTO COOBITHS €CTh HEOTPHUIIATEIHLHOE YHUCIO, 3aKIIOYCHHOE
MEX]ly YUCIIAMU:
A)Oul; b)0u100; B)-1u1;T)-100 u 100.
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4. (1 6amn) I'pynmupoBka — 3T0. ..

A) ynopsiioueHue eJMHNLl COBOKYITHOCTH TI0 Tpu3HaKy; b) pasOuenue eaMHUI] COBOKYITHOCTH Ha
TPYIIIBI IO MPU3HAKY; B) 0000menne ennHnYHbIX (hakToB; I') 00001IeHIE €TMHUYHBIX TPU3HAKOB.
Bropas gacts

Ilpu svinonnenuu 3a0anuti 5-10 3anuwume xo00 peuierus U NOJIYUEHHbIUL OMBEM.

5. (2 6anma) B oduce au3aiiHEpCKOrO areHTCTBA HAXOJATCS 8§ MOCETHTENCH KEHCKOro mojia u 2
My>KcKoro. OnpenenuTs BEpOATHOCTh TOTO, YTO MEPBBIM K KOHCYJIBTAaHTY 0OpaTUTCSI My>KUHHA.

6. (2 Oamma) Ha koHdepeHiuioo npuexanmu 2 ydeHbiXx u3 I'epmanum, 3 u3z CepOun u 7 us
[etinapuu. Kaxapiil u3 HUX genaer Ha KoH(epeHIH ouH nokial. [lopsaaok nokianoB onpeaensercs
xepeObeBkoi. Hailiinte BepOosSTHOCTH TOTO, YTO MATHIM OKa)XeTcst Jokia yuyeHoro u3 CepOumu.

7. (2 6amma) Mamra, Tumyp, [duana, Kocts 1 AHTOH Opocuiu kpeduii — KOMY JOCTaHETCS MPOESKT
1o oopmiieHuto cBajgedHoro 3ana. Haliqute BepoATHOCTb TOTO, YTO MPOEKT TOYHO HE Oy/ET BBIOIHATH
AHTOH.

8. (2 Oamra) B smuke Tpu KpacHBIX M TpH cUHUX ¢uiomacTepa. dDaomactepsl BHITACKUBAIOT MO
ouepenu B ciiydaiiHoM nopsake. KakoBa BEpOSITHOCTb TOrO, YTO NEPBBIN pa3 CUHUM (iiomacTep HOSABUTCS
TPETHUM 110 CUeTy?

9. (2 6amna) Mau psng uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiinure mony psna u
cpenHee apupMETHIECKOE psa.

10. (2 6Gamma) Ilpm aHamu3e I[CHOBBIX NPEANOYTCHUN KIHWEHTOB JIU3AHHEPCKOTO AareHTCTBA
MOJIYYCHBI JIJaHHBIE, TPEJICTABIICHHbIE B TaOJHUIE: MOJIA KIMEHTOB, MPUOOPETAONIMX IU3aifHEPCKUE
yCIyTH OJIMHAKOBOTO HAa3HAYEHHUS, HO pa3iIMyHON 1eHbl. HallTu Moay ciy4aifHON BeIMYUHBL. X — IIEHBI
IPOJaBaEMBbIX YCIIYT.

Xi 3500 4500 5500 [6500 | 7500 | 8500
Pi 1/20 3/20 3/20 |8/20 |4/20 |1/20

DTaJlOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 8 9 10

3a7aHus

OtBer b B A A 0,2 0,25 0,8 0,15 172; | 6500
172,75

Pasnen 9. IloBTOpeHue u MOATOTOBKA K IK3aMeHY

PacueTHO€ 3a/1aHHMEe

Bapuanr 1

1. Yepes konmbsl otpeska AB u ero cepenuHy M mpoBeleHBl MapalljielibHbIE MpPSIMBIE,
MepeCceKaroIe HEKOTOPYIO IUIOCKOCTh B Toukax Ai, Bi m Mi. Haitaure nnuny orpeska MMai, ecnu
oTtpe3ok AB He mepecekaer mimockocTs u eciit AA1=6 cm, BB1=4 cwm.

2. lanbl Touku A(6,7,8) , B(8,2,6). Haiinute niuny Bektopa AB.

T

3. Haitnute g (OC + 2 ) " eemn (€0 =0,3.

4. MaTepuanpHas TOUKa JBIDKETCS PAMOJIMHEIHO 10 3akony X(t)=t?-13t+23 (rme X — paccTosHue
OT TOYKHM OTCUETa B MeTpax, I — Bpems B CeKyHJaX, U3MEPEHHOE ¢ Hadaja JBWKeHUs). B kakoit MOMeHT
BpeMeHH (B CEKYH/IaX) ee CKOpOCTh Oblia paBHa 3 M/c?

5. Nana ¢yaxmus f(x)= 3x>+1. Uemy pasna F(1)?

6. Pemnte ypaBHeHue COSX=1. B oTBeT 3anuimTe HAaMMEHBIINI HEOTPUIIATEILHBIN KOPEHb.

Bapuanr 2
1. B anrexy moctrynuio 200 ammyn «Mekcuaonay. KakoBa BepOSTHOCTh TOCTYIUICHHS IIEITBIX
aMITyJl, €CITU 5 U3 HUX OKa3aJIuCh Pa3OUTHIMU.

2. Haiiru kopens ypasenus: VX +3 =4
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3. Haiiti 00beM IpsAMOYTOJILHOTO Mapajuienuesa, ecan a=9 B8=8.6 h=1,3
4. Haittu npousBoanyto GpyHKIuN Y= y=2x>+5x*+7x+9

- R 7
IZx dx 0 i H -
} 4L Lol il AN T T
5. Beruvcauth uaTerpan: 1 A HAHERH
ey ,
a)27 6)9 B)6 T1)12 £ )
: 74400 L 1
6. OyHKIM 3a7aHa TpaGUKOM. HN _'2 /f . i
B s B
a) YKaxXuTe NpOMEXYTKH, Ha KOTOPBIX OHA BO3PACTAET.
0) YkakuTe NpoMeXKyTKH, Ha KOTOPbIX OHAa OTPULIATEIIbHA. i

7. Haiitu momane tpeyronsuuka ABC. Pasmep kaxnoi kinerku lem *lem. [; v
OTBerT gaiiTe B KBaJPATHBIX CAHTUMETpaX.

{x+ y=10

8. Pemm cucreMy ypaBHEHUIA: x—y=4

9. Pemnth cucteMy HEPaBEHCTB: x=1>3

) yHP ' x—8<1

10. PemnTh HEpaBEHCTBO METOJIOM MHTEPBAJIOB :—6 >0

3

11. Kakoii ueTBepTH NPUHAAIIEKUT Yrol 5
8 z

12. Haiizure 3nauenue sina, ecnn cosa = 17 u 7 <@ <- 2
15 15

1) -0,5 2)-17 317 403
13. Haiitu o0beM KOHYCa, pauyc OCHOBAaHHUS paBeH 5, a BbICOTa paBHa 13.
14. OcHoBaHuEM NMUPaMUJBI CITYKUT KBaJpaT co cTopoHoi 9. Hailtu 06beM npsIMOyTroJIbHOTO
napaJuleNIiIe/ia, €CIM €ro BbICOTa paBHa 3.

15. O6pasyrommas KoHyca 8 cM, COCTaBIIAET ¢ MIOCKOCThI0 ocHoBarus yron 30°. Haiitn 06bem
KoHyca. OTBeT: T cM° .

loge *
16. Pemure paBHeHue 3*6 =5x-7

2x—6 __
17. HaliTu KOpeHb ypaBHEHUS: S =25
a) 3,5 6)4 B)-2 T1)55
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ITpunoxxenue 3

IIpuMepHBIA BADUAHT KOHTPOJIbHOM padoThl /151 IK3aMeHa
o AucuuIuvinHe MaremMaTnka ¢ 3TaJI0HAMHU OTBETOB

Ha BeImomHEHNE MUCHPMEHHOW AK3aMEHAIIMOHHOW PabOThI MO MaTeMAaTHUKE JaeTcs 3
actpoHomudeckux gaca (180 munyT).

Dk3aMeHalMoOHHass paboTa COCTOMT WX 2-X  4YacTeil: 00s3aTrenbHON U
JIOMOJIHUTEIILHOM.

OOsi3aTenbHasE 4acTh COACPIKHUT 3aJaHUsT MHUHUMAIBHOTO O00S3aTEIbHOTO YpPOBHS,
JOTOJHUTENbHAS 4aCTh — 00JIEE CIIOKHBIE 3aaHMUS.

[Ipy BBIMOJHEHUM 3alaHUI 0053aTEILHOM 4YacTu TpeOyeTcs MPEeNCTaBUTh XOJ
pelIeHus U yKa3aTh MOJIYYeHHBIH OTBET. 3a MPaBUILHOE BBHIMOJHEHUE JTI000TO 3a/1aHUsl U3
00s13aTeIbHOM YacTu 00yJaromuiics nojydaere oauH 0ami. [Ipu BBIIOJIHEHUH 3a1aHUs U3
JOTIOTHUTEIBHOW YacTH HEOOXOJMMO MOJPOOHO OMUCATh XOJ PEIICHUs] U J1aTh OTBET.
[IpaBuibHOE BBITIOJIHEHHUE 33JIaHUN JOMOTHUTEIBHON YacTU OLICHUBAETCS 3 OaljiaMu Wiv
1-2 GanmaMu 3a YaCTUYHOE PEIIICHHE.

baibl, nojiydeHHbIE 3a BCE BBINIOJIHEHHBIE 33JaHUsI, CYMMHUPYIOTCSL.

Oo6s3aTeIbHAA YACTH
IIpu BoInoJIHeHMH 3a7aHuil 1-12 3anuIKMTe X0 pelIeHUs M MOJY4Y€eHHbIN OTBET.

1. (I 6ann) Beraucnure: 2sin(m/6)+2cos(m/3)
2. (I 6ann) Ha pucyHKe XHPHBIMH TOYKAMHU TOKa3aHO CYTOYHOE KOJIUYECTBO
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HarjsitaiHOCTHU JKUPHBIC TOYKH Ha  PHCYHKC

-
o
I
=
)
=
=
=
b
=
W
=
I
=
n
=
@
=
~

coeauHeHbl JiMHHEN. Omnpenenure Mo PHUCYHKY,
CKOJIBKO JHEW BbIMajaio OoJsiee 2 MUILJTUMETPOB
OCaJKOB?

3. (1 6ann) I'oponckoit OromxeT coctaBisieT 34 MiIH pyOJield, a pacXo/bl Ha CTaThIO
1o 31paBooxpaHeHuto coctaBuwim 30%. CKoNbKO MUJUIMOHOB pyOJiel MOTpavyeHO Ha 3Ty
cTaThio OroKeTa?

4. (1 6ann) B cpegnem u3 50 MOCTYNUBIIMX B MpoJaxy amiyn 46 OKaxyTcs
nensiMu. Halimute BeposITHOCTH TOTO, YTO amiyia OyieT pa3ouToil.

5. (1 6ann) Haiinure 3Hauenue Boipaxenus 10g,2 + log, 32

6. (1 6ann) Halimute KOpeHb YpaBHCHUS 7-6x =7

7. (1 6ann) Pemmre HepaBeHCTBO 2 > 64. B OTBET 3amUIIMTE HAMMEHBIIEE
HIOJIOKUTENBHOE YUCIIO.
x+2

8. (1 6ann) Halimute KOpeHb YpaBHEHUS e
3x-2 4

9. (1 6ann) Halimute npon3BoAHYIO0 QYHKIIMHU B TOuke Xx=0: y= %x“ -6x%+7x-1
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10. (1 6ann) Kactprons, odopmiieHHAs 110 UHAWBUAYAJIbHOMY 3aKa3y, UMeeT (popmy
nwinHapa. Beicota kactprosu 35 cm, auamerp ocHoBaHus 20 cm. Paccuurtaiite
BMECTHUMOCTb JJAHHOM MOCY/Ibl, JCJICHHYIO HA TT.

11. (1 6ann) HalinuTe momanb GUrypsl, H300pakeHHON Ha PUCYHKE

Z\ i

\
L \
A \

12. (1 6ann) Teno amxercs no 3akoHy S(t)=3t*+5t (M) HaliTu ckopocTh Tena 4yepes
1 ¢ moce Havasa IBHKEHUS.

JdonoaHuTEeIbHAA YACTh
Ilpu evtnonnenuu 3a0anuii 13-16 3anumwiume x00 peuteHus u nOJIYYEeHHbLI OMeEem

13. (3 6anna) Beraucnure mioniaab y4yacTKa CTOJA, OTBSACHHOrO Ui Mpe3CHTAI[uH
paboT MeacecTpbl BaaeHTUHBI, IEPUMETP KOTOPOTO OTPAHUYMBAIOT JIMHUHM Y=X2-2X-2 W
y=-X*+2. Bemonnure ueprexk. OTBET JaliTE B KBaJAPATHBIX METPaX.

14. (3 6anna) Pemure ypaBHeHue sin’X - 2SinX=0. B OTBET 3amuIIKTE KOIMYECTBO
PCIICHUH, TPUHAICKAIINX MPOMEXYTKY [0; 47.]

15. (3 6anna) Haitnute o0beM MHOTOrpaHHUKA, M300paKEHHOTO Ha PUCYHKE (Bce
JBYTPaHHbIE YTJIbI IPSIMBIE).

0o

(<)

16. (3 6anna) TexcroBas 3a1a4a

Buramun C — oauH u3 HauOosiee BaXHBIX BUTAMUHOB, HEOOXOJMMBIX JUIS
HOPMAJIbHOM  JKU3HEACATENIbHOCTH OpraHu3Ma 4ejioBeKa. ACKOpOMHOBas KHUCIIOTa
y4acTBYET B PEryJUPOBAaHUU OKHUCIUTEIHbHO-BOCCTAHOBHUTENIBHBIX MPOLIECCOB U OOMEHa
BEILECTB, TMOBBIIIAET CONPOTUBISAEMOCTh OpraHu3Ma K UWHOEKIUsSIM, HOPMalU3yeT
POHUIIAEMOCTh COCYJIOB W Jp. Jjis TOro 4TtoObl OpraHu3M HE HCHBITHIBAI MPOOIIEM,
YeJIoBEKY B CyTKU HeoOxoaumo npumepHo 50-95 mr Buramuna C.

Wcrnonp3yst nmaHHbIE TaOJNMIIBI, paccUUTaiiTe KoiaumdecTBo BuTamumHa C, KoTOpoe
YEJIOBEK TMOIYYIJI BO BpPeMs TMOJIIHUKA, €CJIK B ero panuone 6suto 70 r obnenuxu, 80 r
MaHJ1apyuHOB # 80 T 3eMJITHUKUA. OTBET OKPYTIUTE J0 LIEIbIX.
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IMpoaykrwl Conepiranne [Mponykre: Conepxanne
suTamuHa C, sutamuna C,
M/ 100 r npoaykra mr/ 100 r npoaykra
Obdnenuxa 200 Kueu 180
[lepey kpacuslil 200 [erpyiuka 150
[Tomeno 6l Kaprodeis 20
3eMIAHHEA 60 Mauro 36
Kamnyera 45 HIunosHuk 650
OenoKoYaAHHAY
Coxk rpeiindpyrosslii 40 I'pusl nHcHYKK 34
Manjapuu 38 Homuiopsl 25
['pudn CYIIEHRLE 150 Ceneaepeii 38
Oelnble
ITaJI0HBbI OTBETOB:
Homep 1 2 3 4 516 |7 8 9 10 11 |12 | 13 | 14 | 15| 16
3aaHuA
OtBer 2| 3 |50tp1c| 025 6 | -7 |1 |-10| 7 350015 |11 | 9 5 6 | 218

Llxkana nepesooa 6annoe 6 ommemku no NAMUOALILHOU cucmeme

OTMeTKa

Yucsio 62,5108, He00OX0AMMOE 1JIsI OJIY4eHHs OTMETKHU

«3» (y008.)

6-9

«4» (xopowio)

10-14

(He MeHee 00H020 3a0aHUsl U3 OONOHUMENbHOU YACmL)

«5» (omauuno)

bonee 14

(He menee 08yX 3a0aHUll U3 OONOJTHUMENbHOL Yacmiu)
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Jluct cornacoBanus
Homonnenus u uamenennst K ®OC Ha yueOHBIN TO

Jomonnenns u n3Menenus k ®OC Ha y4€OHBIA TOJ] MO JTUCIUILINHE

B ®OC BHeceHbI cneAyonme n3MEHEHHUS:

Jononmnenuss u u3meHeHus B komiuiekte ®OC oOcyxaeHsl Ha 3acemanun [[MK
00111600pa30BaTEIHLHOTO IIUKIIA
« » 20 r. (mpoTokos No ).

[Ipeacenarens [IMK / /
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