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1.HACHOPT KOMIIIEKTA KOHTPOJbHO-U3MEPUTEJbHBIX MATEPUAJIOB

B pesynbrare ocBoeHus: yueOHON AUCIMUILTUHBI «MaTeMaTruka» 00yJaroImuiics JOMKeH
obnmagate, mnpexycmorpeHHbiMu @DI'OC mo cneumambHoctd 27.02.03  ABTOMaTtWkKa |
TeJIeMEeXaHUKa Ha TpaHCHOPTe (PKEIEe3HOJOPOKHOM TPAHCIOPTE) CISAYIOIIUMHU YMEHHSIMH,
3HAHUSAMH:

3HATE:

3-1. 3HaueHNe MaTEMaTHYECKON HAYKH IS PEIICHMS 3a]]a4, BO3HUKAIOIINX B TEOPHH U
MPaKTHKE, IIUPOTY U B TO e BpeMs OTPaHUYEHHOCTb IPUMEHEHN MaTEMaTHUECKUX METOIOB K
aHAJIM3y U MCCIIEeI0OBAaHUIO IPOLIECCOB U SIBJICHUI B IPUPOJIE U OOLIECTBE.

3-2. 3HaHue IMMPAKTHUKU U BOIIPOCOB, BO3HUKAIOIINUX B caMol MaTeMaTuke Jjs (I)OpMI/IpOBaHI/ISI n
Pa3BUTHA MaTeMaTU4eCKOi HAYKH; UCTOPHIO Pa3BUTHUA IIOHATHUA YKUCIIA; CO3JaHUA
MaTEMaTUYCCKOT O aHAJIN3a, BOSHUKHOBCHUA U PA3BUTUA TCOMCTPHUU.

3-3.YHuBepcaibHbIN XapaKkTep 3aKOHOB Pa3BUTHUSI MATEMATUYECKUX PACCYKICHUI; UX
MPUMEHUMOCTH BO BCEX O0JIACTSAX YETOBEYECKOU e TEIHHOCTH.

3-4. BeposTHOCTHBIN XapaKTep pa3IMYHbIX MIPOLIECCOB OKPYKAIOLIEr0 MUpa
YMeTn:

V-1.BbINIONHATH apI/I(bMCTI/I‘-IeCKI/Ie HeﬁCTBHH Haa 9rucCiiaMu, CO4Y€Tasd YCTHBIC U IMCbMCHHBIC
MMPUCMBbI;, HAXOJUTH HpI/I6JII/DKeHHBIe 3HAYCHHA BCJIIMYUH U IMOTPCIIHOCTHU BBIYHCJICHUI
(a6COJ'IIOTHa$I u OTHOCI/ITCJ'IBHE[H); CpaBHHUBATDb YU CJIOBBIC BBIPAKCHUS,

V-2.HaxOqUTh 3HAYEHUS KOPHSA, CTENEHH, Jorapudpma, TPUTOHOMETPUUECKUX BBIPAKEHUI Ha
OCHOBE OINpENAEICHUs, MCIONIB3ysl MpPH HEOOXOAMMOCTH HWHCTPYMEHTAJbHbIE CpPEJICTBA;
MI0JIb30BAThCS MPUOIMKEHHON OLIEHKOM MPU MPAKTUYECKUX pacueTax;

V-3.BBINOIHATH IPEOOpPa30BaHUs BbIPAXKEHUM, IPUMEHSsT (POPMYJIbl, CBSI3aHHBIE CO CBOMCTBAMHU
CTeIeHe, Jorapu(pmMoB, TPUrOHOMETPHUUECKUX (DYHKIIHA;

V-4 BBIUKCIATh 3Ha4YCHHWE (QYHKIUMH I10 3aJaHHOMY 3HAYCHHIO apryMeHTa IPH Pa3IUYHBIX
crioco0ax 3amaHust QyHKINH;

VY-5.ompeaensts OCHOBHBIE CBOMCTBA YMCIOBBIX (DYHKIIMH, HIUTFOCTPUPOBATh WX HA TpaduKax;
VY-6.ctpouth TpaduKkH H3YYCHHBIX (YHKIUH, WUIIOCTPUPOBATh MO TpadHKy CBOMCTBa
3JIEMEHTAPHBIX (DYHKIIN;

VY-7.ucnonp30BaTh NOHATHE QYHKIIUH JIJIs] ONTMCAHUS M aHAJIN3a 3aBUCUMOCTEH BETTUYHH;

V-8 HaXOAUTH MPOU3BOTHBIC ANEMEHTAPHBIX (PYHKIIHIA;

V¥-9.1cnonp30BaTh MPOU3BOIHYIO ISl U3yYCHHSI CBOMCTB (DYHKIIUHA U TTOCTPOSHUS IPauKOB;
V-10.mpuMeHsATh TPOU3BOAHYIO ISl MPOBEICHUS MPUOJIMKEHHBIX BHIYUCICHHUM, pelliaTh 3a/1auu
MPUKJIAJHOTO XapaKTepa Ha HaXO0XKJCHHE HAaMOOJBIIEro M HAMMEHBIIETO 3HAYCHUS;
V-11.BBIYHCIIATh B MPOCTEHIIMX CIOy4yasX IUIOMIAAd U OO0BEMBI C HCIOJIb30BAaHHEM
ONpEJEICHHOr0 UHTETpaa;

V-12.pemiath panuoHalIbHBIE, TOKa3aTeNbHbIE, JIOTApUPMUYECKUE, TPUTOHOMETPUUECKUE
YpaBHEHUs, CBOASIIMECS K JMHEHHBIM M KBaJpaTHbIM, a TAK)KE€ aHAJIOTMYHbIE HEPABEHCTBA U
CUCTEMBI;

VY-13.ucnonb30Bath rpadguyeckuii METO I pelieH s ypaBHEHH U HEPABEHCTB;

V-14.u300pakath Ha KOOPJWHATHOHN IJIOCKOCTH PEIICHHS] YPAaBHEHHM, HEPABEHCTB U CHCTEM C
JBYMSI HEU3BECTHBIMU;

V-15.cocTaBisTh U peliaTh YpaBHEHHS] U HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIE BEIMUNHBI
B TEKCTOBBIX (B TOM UHUCIIE IPUKIAIHBIX) 3a7a4ax.

V-16.pemats npocTeiime KOMOMHATOPHBIC 3a7a9l METOJIOM Tiepedopa, a TaK¥kKe
C MCII0JIb30BAaHUEM U3BECTHBIX (POPMYII;



V-17.BBIYUCIIATS B MPOCTEUIIMX CIyyasX BEPOSTHOCTH COOBITHI Ha OCHOBE IOJACYETa YHCIa
HCXOJIOB;

V-18.pacrio3HaBaTh Ha dYepTeKax M MOJEISIX IPOCTPAHCTBEHHbIE (OPMBI; COOTHOCHTH
TpeXMepHbIE OOBEKTHI C UX OMHCAHUSIMHU, U300paKEHUSIMH;

V-19.onuceiBaTh B3aMMHOE PpACIOJIOKEHHE TMPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE,
apayMeHmupo8amy C80U CYHCOEHUsL 00 IMOM PACNONONHCEHUU,

V-20.aHanu3upoBaTh B MPOCTEHIIMX CIOy4yasX B3aMMHOE pacloJIOKEHHE OOBEKTOB B
IIPOCTPAHCTBE;

V-21.m300pakaTb OCHOBHbIE MHOTOIPDAaHHHKM M KpYIJIbIE T€Ja; BBINOJHATE YEPTEKHU I10
YCIIOBUSIM 3a]a4;

V-22.cTpouTh npocTeiine ceueHust Kyoa, Ipu3Mbl, TUPaMUIbL;

V-23.pemiath IIaHUMETPUUECKHUE U MPOCTEHIINE CTEPEOMETPUUYECKUE 3a/1aull Ha HaXO0XKJIEHUE
r€OMETPUYECKUX BEJTMYUH (JIJIUH, YTJIOB, IJIOMIa /e, 00bEMOB);

V-24 ucnonb30BaTh MPU PEIIEHUH CTEPEOMETPHUUECKUX 3a/ad IUIaHUMETpUdeckue (GaxkTbl U
METO/IBI;

VY-25.1poBOIUTh T0KA3aTEIbHBIE PACCYKICHUS B XOJI€ PELICHUS 3a/1a4;

cDOpMOI\/'I UTOTOBOM aTTeCTaIlUuH 10 yqeGHoﬁ JUCHUIIIMHE ABJIICTCA 3K3aMCH.



2. PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCIUILIVNHBI, MOAJEXKAIIAE

ITPOBEPKE

2.1. B pesynprare arrecTalMi IO YYEeOHOH IUCHMIUIMHE OCYIIECTBISETCS KOMIUICKCHAs

IIPOBEPKA CIEAYIOINX YMEHUN U 3HAHUN:

Pe3yabraThl 00ydyeHusi: yMeHuUs,

IMoka3aTem OLIEHKH pe3yJbTaTa

®opma KOHTPOJISA U

3HAHUSA OlleHUBAHUS
3uanusn:
3-1. 3HadeHne MaTeMaTHIECKON HAyKH 3HaeT MaTepuan B 00X 4yepTax; | YCTHBIN ompoc.
JUIS peLleHus 3a1a4, BOSHUKAIOIUX B MaAaTeMaTU4YCCKUC METOABI PCIHCHUSA MPAKTUICCKUX 3a)1a1m.
3amad; MOXKET MPUMEHATh  MaTeMaThieckue | TecTsl.

TCOPHUU U NPAKTHUKE, INUPOTY U B TO KE
BpEMs OTPaHUYCHHOCTDb IIPUMCHCHU A

METOIBI U1 PEIICHUS IMTPAKTUYCCKUX 3a1a4.

CamocrosTenpHas paboTa.
Konrponsnas padora.

MAaTe€MaTHUYCCKUX MCTOJ0OB K aHAJIN3y U
a yu Pedepar.

HCCIIEIOBAaHUIO TIPOIIECCOB U SIBJICHUI B TpesenTarum.

TIPUPOZE 1 OOIIECTRE. UccnenoBatenbckast
paborta.

3-2. 3HaHuUe MPAKTUKH U BOTIPOCOB, 3HaeT OCHOBHBIE METOIBI PEIICHHS;, OCHOBHBIE | YCTHBIN OMPOC.

BO3HHUKAIOIIUX B caMOl MaTeMaTUuKe OISt MaTeMaTU4eCKUC MCTOAbl PCHICHUA  THUIIOBBIX 3az[atm.

OPMUPOBAHHS U PA3BUTHS TIPUKIIATHBIX 3amag; TIPUEMBI petieHns TecTsl.

. . MPUKIAJAHBIX  3amau B npodeccroHanbHOM | CaMocTosTeNbHAs padboTa.
MaTeMaTHYECKOW HAYKU; HCTOPHUIO
JESITETbHOCTH. KonTponsHast pabora.

Pa3BUTHA IOHATUA YUCiIa; CO3JIaHUA
MaTEMaTU4YCCKOIro aHaJln3a,
BO3HUKHOBCHHS U pa3BUTUSA TCOMETPUU.

Pedepar.
IIpesenTanuu.
HccaenoBaTrenbckas
pabora.

3-3.YHuBepcaJbHBIN XapaKTep 3aKOHOB
Pa3BUTHS MaTeMaTHYECKUX PacCyKICHHH;
UX IPUMEHHMOCTE BO BCEX 00JIACTIX
YeJIOBEUECKOH eI TeIbHOCTH.

3HaeT onpezeneHus u GopMyIbl; 3HaeT OCHOBHbIE
METO/IBI PEIIeHNs THIIOBBIX 33J]a4; 3HAET 00/1acTh
MIPUMEHECHHS.

YcTHbI ompoc.

3amaun.

TecTsl.

CamocrosTenpHas padboTa.

KonTponsHast pabora.

Pedepar.

IIpesenrtanuu.
HccnenoBartenbckas

pabora.

3-4. BeposATHOCTHEIH XapakTep
Pa3IMYHBIX IPOLIECCOB OKPYIKAIOIIETO
MHpa

3HaeT onpeneneHus U GOPMYIIbI; 3HAET OCHOBHBIE
METOZbI PEIICHNUs THIIOBBIX 3a]a4; 3HaeT 00JIacTbh
NpUMEHEHHSI.

YerHbli onpoc.

3amaun.

TecTsI.

CamocrosTenpHas padboTa.

Konrposnbnas pabora.

Pedepar.

IIpesenTanuu.
HccnenoBartenbckas

paborta.

YMenusi:

V-1BbINONHATH apudmeTHuecKue
ﬂeﬁCTBHH HaJl YucjiaMu, COU€Tast yCTHbIC U
MUCHMCHHBIC MIPUEMBI, HAXOJUTh
NpUOJIMKCHHBIC 3HAYCHUSI BEIWYUH U
MOTPENIHOCTH BbIYKCIIEHHN (abCOMOTHAS
U OTHOCHTEIIbHAs); CPABHUBAThH YHCIIOBBIC
BBIPAXKCHHUSI,

YMeer  UCNONb30BaThb  OCHOBHBIE  ITPHEMBI,
OCHOBHbIE TOHATHsSI U (HOPMYJIBI; pelIaTh 3aladu
MIPUKJIAJHOTO XapaKrepa.

YerHblii onpoc.
CamocrosiTensHast padboTa.
Kontpomnsnas pabora.

V-2.HaxonuTh 3Hau€HUsI KOPHS, CTEIEHH,

norapugma, TPUTOHOMETPUUECKHUX
BBIDAKCHH HAa OCHOBE OIIPEACICHHUS,
UCTIONB3YS pu HE0OX0ANMOCTH
HHCTPYMEHTAJIbHbIC CpPeACTBa;

JlaeT onpeneneHnus OCHOBHBIX TOHATHH, yMEET
HCTIOJIh30BaTh IMPHEMBI, IPUMECHATH OCHOBHEIC
MIPUEMBI X OCHOBHBIC (POPMYIIEIL.

YcrHblit onpoc.
CaMocrosTenpHas padora.

KonrponbHas padora.




II0JIBb30BaThCA HpPI6J'IH)KCHHOI>i OHGHKOﬁ
IIpU NPAKTUYCCKUX pACUCTAX;

Uccnenosarennckas
pabora.

V-3.BBIOTHATH mpeoOpa3oBaHuUs
BBIPAKCHUM, TIPUMEHSS bopmyHI,
CBS3aHHBIC CO CBOMCTBAMM CTCIICHEH,
norapru(mMoB, TPUTOHOMETPHUECKUX
(hyHKIHH;

YMeeT ucnonp3oBath (HOPMYJIBI, pelaTh 3ajadd,
ONMUpasich Ha TEOPETHUYECKHH MaTepHal: pemaTh
MIPAaKTHYECKYIO 3aJa4y, N3yYCHHBIMU METONAMH.

YcrHblit onpoc.

3amaun.
CamocrosTenpHas padboTa.
Konrponsnas padora

V-4.Boaucnsars 3HadeHne (GyHKOUH 110
3a]aHHOMY 3HA4Y€HHIO apryMeHTa IpH
pa3nuuHbIX criocobax 3a1aHus QyHKIUU

YmMeeT ucnonb3oBath (HOPMYJIBI, peIlaTh 3aadH,
ONHUpasch Ha TEOPETUUECKUN MaTepuai: peliaTh
MPaKTUYECKYIO 3a/1a4y, N3y4eHHBIMU METOJJaMH.

VYerHslil onpoc.

3agayu.
CamocrositensHas padboTa.
Kontpomnrnas pabora

V-5.0npenensiTb OCHOBHBIE CBOMCTBA
YHCIIOBBIX (DYHKIHMH, WILTFOCTPUPOBATH UX
Ha TpaduKax

VYmeeT ucnonp3oBath (GOPMYIIBI, peIlaTh 3aJauH,
OIUpasiCh Ha TEOPETHUYECKUH MaTepHal: pelaTh
MIPaKTHYECKYIO 3aJa4y, U3yYE€HHbBIMU METONAMH.

YcTHbIl ompoc.

3amaun.
CamocTrosTenbpHas padbora.
KontponsHas pabdora

V¥-6.Ctpouts rpadukn U3YyYEHHBIX | YMeeT HCIOIBh30BaTh (HOPMYJBI, PelIaTe 3agadd, | Y CTHBIH OMpocC.

q’yff‘KHHﬁ’ WIUTFOCTPHUPOBATE 10 fpa‘bm(y ONUpasch HAa TEOPETHUECKHil MaTepual: pemnath | SaAadi.

CBOHCTBA JNEMEHTAPHEIX YHKIHH; HPaKTUYECKYIO 33724y, U3yYEHHBIMHE METOJAMH. CamocrosenbHas pabora.
KonTponbHas pabora
HccnenoBatenbckas
pabora.

V-7.Wcnonp30BaTh MOHATHE QYHKIWHU UIS | YMEET HCIONB30BaTh (POPMYIIBI, pemiaTh 3aJaqd, | YCTHBIA ONPOC.

ONMCAHMUS W aHajuu3a 3aBUCHUMOCTEW | Omupasch Ha TEOPETHMYECKUH Marepual: pelarhb 3angaum.

BEJIMYUH OPAKTUYECKYIO 33/1a4y, U3yYEHHBIMH METOAMH. CamocrosenbHas pabora.
Konrponbnas pabora

V-8.Haxoauth IPOM3BO/HbIE | Y MECT HCIIONB30BaTh (opMmymBI, pemate 3amadu, | YCTHBIH OMpocC.

3JIeMEHTAPHBIX (DyHKIIHH; ONMHpasiCh Ha TEOPETUUYECKUI MaTepuai: pelaTh 3anaum.

NPAKTUYECKYIO 33/1a4y, U3yYEHHBIMU METOAMH. CamocrosrenbHas pabora.

Kontpomnsnas pabora.

V-9.HMcnone3oBaTh  NPOM3BOIHYIO Il | MOKeT 1aTh ONpeaeieHHe OCHOBHBIX MOHATHH, | YCTHBIN ompoc.

U3YMCHHA CBOHCTB ymKumii M | yMeeT WCHONB30BaTh  (OPMYJIBI,  BBIONHSAET | 3aJaud.
HOCTPOEHHUS rPa(uKOB;
Tp pad ; TocTpoeHHue rpadHka. CamocTrosTrenbHas padora.
KonTponsHas pabora.
V-10.IlpuMeHATs  TNPOU3BOJHYIO I | YMeeT HCIONB30BaTth (OPMYINBI, TMPUMEHSTH | YCTHBIH OMpOC.
TIPOBENCHUA MPUOTHKEHHBIX | MeTonpl pelmIeHHs; pelaTh 3aa4d NPUKIATHOTO | 3aIaum.
BBIYHMCIICHUN eIIaTh 3a7a4un
) p bt XapakTepa. CamocTrosTenpHas padborTa.
MPUKJIAJHOTO XapaKTEpa Ha HAXOXKIACHUC KOHTpOJ‘ILHaﬂ pa60Ta
HauOOINBIIEro 1 HAMMEHBILETO 3HAUCHNS;
V-11.BeMuciaTh B IPOCTEHIMX ClIydasx | YMeeT HCIOJb30BaTh (OPMyNbl, MPUMEHSTH | YCTHBIH OIpOC.

miomain u 00bEMBI C MCIOJIE30BAHUEM
OIPCACIICHHOI'O MHTEIrpaia,

METO/Ibl PEIICHUsSI, PeliaTh 3aJayd MPUKIATHOTO
XapaxTepa.

3amaun.
CamocrosiTensHast padboTa.
Kontpomnsnas pabora.

V-12.Pewars palMOHANIBHEIE, | YMEET HCIONb30BaTh  (OPMYyNbl, TPHUMEHATH | YCTHBIH Ompoc.
MIOKa3aTe/IbHBIC, MOrapu(MIICCKHe, | \etompt PEllIeHns; pemaTh 3a1a4y TPHKIATHOTO | 3aJauu.
TPUIOHOMETPHYECKUE ypaBHEHHS,




CBOJIAIIMCCS K JTMHCHHBIM M KBaJIPATHBIM,
a TakKe AaHAJIOTUYHBIE HEPABCHCTBA U
CHCTEMBEI,

xapakrepa.

CamocTrosTenpHas padorTa.
Kontpomnsnas pabora

V-13.Wcnonb3oBaTh rpaduueckuii MeTox
pelIeHNs ypaBHEHUN U HEPABEHCTB;

Hmeet noHsATHE O pelICHNH rpadUIeCKUM
METOZOM, pPelIaeT IPOoCTEHIIe YPAaBHEHUS U
HEepaBEHCTBA; 3a7jauyl IPUKJIATHOTO XapakTepa.

YerHblii onpoc.

3amaun.
CamocTrosTrenbHas padora.
KontponsHas pabora

V-14.U300paxkaTh Ha  KOOPAWHATHOM
IUIOCKOCTH peleHns YpaBHEHUH,
HECPABCHCTB u CHCTEM C ABYMsI
HEHM3BECTHBIMU;

OpueHTHpYeTCST Ha KOOPAWHATHON IUIOCKOCTH;
n300pakaeT  pelIeHHss Ha  KOOPAMHATHOM
IUIOCKOCTH;, PELIaeT 3a1a4H.

YcTHBIH ompoc.

3agauu.
CamocTrosTenpHas padborTa.
Kontpomnsnas pabora.

VY-15.CocTaBnsaTh U pemaTh ypaBHEHUS H
HEpPaBEHCTBA, CBS3BIBAIOIINE HEH3BECTHBIC
BEJIMUMHBI B TEKCTOBBIX (B TOM 4YHCIIE
NPUKIIIHBIX) 33/1a9aX.

YMeTh aHaTM3UpOBATh TEKCT 3a/1auH, PeIaTh
3ajjady 10 MPEIJI0KEHHOMY aJITOPUTMY;
CaMOCTOSITEIILHO ONPEJEIsIET aITOPUTM PELICHUS.

YerHblii onpoc.

3anaum.
CamocrositenbHas padboTa.
KonTponbaast pabota

V-16.Pemarp mpocTenme
KOMOWHATOPHBIC 3a1a9u METOIOM
nepebopa, a TaKxe ¢

HCIIOJIb30BAHHUECM HM3BCCTHBIX q)OpMyJ'I;

MoseT 1aTh aHaJIu3 3JEMEHTapHBIX COUYETaHUMH,
YMEET UCTIOIb30BaTh (POPMYJIBI; CAMOCTOSTEINEHO
peuraeT 3a7a4u ¢ puMeHeHneM GopmyI1 1
OCHOBHBIX TIOHSTHI KOMOMHATOPUKH.

YcTHbIl ompoc.

3amaun.
CamocTrosTenpHas padbora.
Kontpomnsnas pabora

Y-17.Boraucnare B HNpOCTEHIINX CIydasx
BEPOSATHOCTH  COOBITMH  Ha  OCHOBE
IOJICYETA YUCIIA UCXOO0B;

Jaet aHanm3 BepOATHOCTH, yMEET UCIIOIh30BaTh
(hopMyIIBI, peraTh MPAKTHYCCKHUE 3aauu.

VYerHslil onpoc.

3agayu.
CamocrositenbHas padboTa.
Kontpomnsnas pabora

V-18.Pacnio3HaBaTh Ha  YepTekax H
MOJIENIAX  MPOCTPAHCTBEHHBIC  (HOPMBI;
COOTHOCHUTh TPEXMEpPHBIC OOBEKTHI C UX
ONHCAHUSIMH, H300PaKCHUSIMH,

VY3HaBaTh  OOBEKTBI B MPOCTPAHCTBEHHOM
HU300paKEHHUH, CChIIATHCS HA TEOPEMBI U aKCHOMBI
CTEPEOMETPUHU; TPUMEHSITH IOJYYECHHbIE 3HAHUS
TP pELICHUHU 33]ad.

YerHblii onpoc.

3amaun.
CamocTrosTrenbHas padbora.
KonrponbHas padora

V-19.0nuceIBaTh B3aMMHOE
pacroyoKeHUe MPAMbBIX U IUJIOCKOCTEH B
NPOCTPAHCTBE, APYMEHMUPO8AmMb  CE0U
cyotcoenust 06 IMoM PacnOONCEHUL,

VKa3pIBaTh B3aHMMHOE PaCIIOJIOXKEHNUE TPAMBIX H
HHOCKOCTeﬁ, CChbIIIATBCA HAa TCOPEMbI U aKCHOMBI
CTCPCOMECTPUU; NPUMCHATH IMOJTYUCHHBIC 3HAaHUA
Ipu pCUICHUUA 3a71a4.

YerHblii onpoc.

3amaun.
CamocTtosTtenbpHas padbora.
KonrponbHas padora

V-20.AHanu3upoBaTh B NpPOCTEHINMX | Y3HaBaTh  OOBEKTHl B  HPOCTPAHCTBEHHOM | YCTHBIN ompoc.

ciryyasix B3aUMHOE pacriojiokeHue | U300paKCHUM; HAXOIUThb JIMHUM IepecedeHus: W | 3agauu.

00BEKTOB B IIPOCTPAHCTBE; TOYKH NepecevdeHrst 00bEKTOB; pelaTh 3a/1a4u. CamocrosTenpHas paboTa.
KonrponbHas padora

V-21.1300paxath OCHOBHBIC | YMeeT AaTh N300pakeHHe OCHOBHBIX VYcrHBI onpoc.

MHOTOTPaHHUKM W KPYIJIbIE  TEJa; | reOMeTpUYECKUX (HUTYD; BHITOIHATH YEPTEKHU K 3anaqm.

BBITIOJHATD YCPTCIKU MO YCIIOBUAM 3a4a4;

3aAa4e; JaThb MOSICHCHUS B X0€ PCUICHUA 3aJa4u.

CamocrositensHas padboTa.
Kontponsnas pabora

Y-22.CtpouTh npocTeiire ceueHus Kyoa,
MIPU3MBI, TUPAMUJIBI;

Jlaet omnpeaeneHue CeUEHUI0; CTPOUT MIPOCTEHIIINE
CEUCHNS; pelaeT 3aJauy ¢ IPUMEHEHHEM
CEUCHUSL.

YerHblii onpoc.

3amaun.
CamocrosiTenpHas paboTa.
Konrponbnas pabora

V-23.Pemiate  NIaHUMETPUYECKHUE U
MpOCTEHINE CTEPEeOMETPHUUYECKHE 3a7adn
Ha HaXOXKACHHE TeOMETPHYECCKIX BEIUYUH
(mmvH, YTIIOB, TUIOIIAAEH, 00HEMOB);

MoxxeT BBIOpaTh ISl pEIICHUS! TPABIIIBHYIO
(dopMyITy; yMEeT HCIOIB30BaTh (OPMYITy; pemaeTr
3aJ1a4M, I10JTy4aeT MPaBUIIGHBII OTBET.

YerHblit onpoc.

3amaun.
CamocrosiTensHast padboTa.
Kontpomnsnas pabora




V-24.Hcnonb3oBath pu peuieHun
CTEPEOMETPHUECKHUX 3amaq
IUTaHUMETpHIECKUE (DAKTHI K METOIBI;

Moxer BbIOpaTh AL PEUICHUS IPAaBUIBHYIO
(dopMyITy; yMeeT UCTIoNb30BaTh (HOPMYILy; pemaer
3aJaum.

YcrHblit onpoc.

3agaun.
CamocrosTenpHas padboTa.
Kontpomsuas padora.

®opmoii aTTecTany 1Mo yueOHOH TUCIMITIIMHE SBISIETCS DK3aMEH.

3. OIEHKA OCBOEHMSI YYEBHOM JUCIUILINHBI:

3.1. ®opMbI U METOAbI OLICHNBAHUS

HpeI[MeTOM OLICHKKU CJIYy’KaT YMCHHUSA U 3HAHMUA,

npexycmorperasle ®I'OC  no

mucuuruinHe «Marematukay, MToroBoil arrecranmeil mo ydeOHON AMCIUIUIMHE SIBISIETCS

OK3aMCH.




OreHka OCBOEHHSI Y9€OHOH TUCIMIUIMHEI IO TeMaM (pa3Jienam)



DJieMeHT yueOHOoM

(I)Ole)l U METOAbI KOHTPOJIA

JTUACIHILTAHBI
Tekyumuii KOHTPOJIb Py0e:kHbIi KOHTPOJIb IIpomeskyTouHas aTTecTanus
®opma KOHTPOJISA IIpoBepsiemble ®dopmMa KOHTPOJISA IIpoBepsiembie ®Dopma KOHTPOJIS IIpoBepsiemble
Y,3 Y,3 Y,3
Tema 1. YcTHbIi onpoc. V1,31, 32 3adeT 1Mo MOBTOPESHHIO V1,31, 32
IloBTOpEHUE BBonHBINM KOHTPOJIb.
06a3ucHOTO
MaTepHaia Kypca
anreOpbl HETTOJTHOM
CpelHeH IIKOJIbI
Tema 2. VYcTHBIA ompoc. V1,31,32
PasBurne moustus o | CamocrosTenbHAs
qHCIIe. pabora.Nel
3auer
Tema 3. VYcrHslit onpoc Vv2,¥3,32 Konrponbnas pabora V2,¥3,32
Kopumu, crenenn 1 | Kontponsras pabota
sorapuMbI Nel. CamocTosTenpHast
paborta.
Tema 4. YcTHBIA ompoc V3,¥12,¥13,33 | KontponsHas pabora Y3,¥12,¥13,33
OCHOBBI KonTtponbsHas pabota No2
TPUTOHOMETPUU Nel. CamocTosiTenpHas
pabora.
Tewma 5. YeTHbIl onpoc V7,6,Y5,V4 Konrpossnas pabora V7,6,Y5,Y4
OYHKIMH ,UX CamocTroaTeabHas Ne2
CBOMCTBa U rpaduku | padora.
KonTtpomnsnas pabora Nel
Tema 6. YerHblii onpoc. Y8,¥9,V20,Y1 | KourponsHas pabora V8,¥9,¥20,V1
Hauana CamocTosTenbHast 0,V11,32 No2 0,¥11,32,33,
MaTEMaTUYECKOr0 pabora.
aHaimnsa KonTponsras pabora Nel
TecTupoBanue
Tema 7. VYcTHBIA ompoc. V12,V¥13,¥15, | KonrponsHas pabora V12,V13,V15,
YpaBHeHus u IIpoBepounas padota. 33, Ne3. 33,
HEPaBEBCHCTBA KontponsHas padora
Nel. CamocrostenbHas
paborTa.
Tema 8. VCTHBIH onpoc V16Y17, 34. KonTponbHas pabora V16Y17, 34.
Komb6unaropuka, CamocrosTenbHas
CTATHCTHKA M TEOPUA | o5y
BEPOATHOCTEH. Kontponbshas padora Nel
Tema 9. YcTHBIN ompoc V18,¥19,32, V18,¥19,32,
[psiMbIe CamocrosiTenbHas

IIJIOCKOCTH B

paborta.




TunoBwble 3a1aHus 115l OLEHKU OCBOEHHSI YUeOHOH JUCIMILTHHBI
TunoBble 3a7aHus 1J19 oueHKkH 3Hanuii 31,3 2,3 3,34
ymenuit Y 1, ¥ 2,¥Y 3,V 4,Y
5,¥6,Y7,¥8,Y9,¥V10,¥11,¥Y12,V13,¥14,¥15,¥16,¥Y17,¥18,¥19,¥20,¥ 21,
¥22,¥23,¥24,25

BBoaHBIN KOHTPOJIb
Bapuanm 1

. Pemuts ypaBuenue: 2x” + 3x — 5 = 0.
. Pemmute cucremy ypaBuenuit: | 3x —y =3,
JLj’x -2y =0.
. Pemuth HepaBeHCTBO: 6x — 5(2x + 8)i14 + 2x.
. Hawitu 15% ot uncna 80.
. BrinmonHuTe neiicTBue, U pe3ynbTaT 3aMUIINTE B BUIE NECATUUHON APOOU:

(1,2-107%)- (3 -107").

Bapuanm 2

. Pemrs ypasuenue: 5x°- 7x + 2 = 0.
. Pemute cucremy ypaBHenunt: | 2x +y =1,
JL5x +2y=0.
. Pemuth HepaBeHCTBO: 5 + x & 3x - 3(4x + 5).
. Haiitn 45% ot uucna 90.
. BeimosiHuTE AECTBUE, U PE3yIbTAT 3aANUIINTE B BUJE ACCATUYHON ApOOH:

(1,6 -107°) (4 - 10%).

Bapuanm 3

. Pemuts ypaBuenue: 3x°- 5x - 2 = 0.

. Pemnrs cucremy ypaBHEHUN: x+35y=7,
{3x +2y=-5.

. Pemuth HepaBeHCcTBO: 3(3x - 1)62(5x - 7).

. Haiitu 40% ot uucna 120.

. BrimonHuTe neiicTBUe, U pe3yabTaT 3alUIIUTE B BUAE AECATHUHON APOOH:



7,2-10"
1,2-10°

Bapuanm 4

1. Pemmts ypaBuenue: 2x°- 7x + 3 = 0.

2. Pemmrsb cucteMy ypaBHEHMII: {

2x-3y =1,
Ix+y=7.

3. Pemuth HepaBeHCTBO: S(x + 4)i2(4x - 5).
4. Haiitu 30% ot uucna 240.
5. BeImonHMTE NElicTBHE, U PE3YJIBTAT 3AMUIIATE B BUIE ISCATUYHON IPOOH:

6,4-10"
8-10"
OTBETHI
Ne 3amangne 1 | 3amanme 2 | 3amanue 3 | 3amanue 4 3amanue 5
BapHaHTa
1 -2,5: 1 (2;3) x<-9 12 3,6:10™=
0,00036
2 0,4; 1 (-2;5) x>-2 40,5 6.4-107=
0,0064
3 -3 .9 (-3:2) x<11 48 6:10"=
’ 0,00000000006
4 0,5;3 (2;1) x<10 72 0,8:10%=
0,008

3AYET no nosmopenuio

Bapuanm 1




. Pemwuts ypaBuenue: 3x° + 8x — 3 = 0.
. Pemnts cucremy ypaBHenmii: [ 3x — 2y =35,
JLZx +5y =16.
. Pemuth HepaBeHCTBO: 2x — 3(x + 1)i2 + x.
. Haiitu 15% ot uucna 70.
. BeimosiHuTE fECTBUE, U pE3yIbTAT 3aNUIINTE B BUJE ACCATUYHON ApOOH:

(1,2-107°) (4 -107").
3AYET no noemopenuro
Bapuanm 2

. Pemuts ypaBuenue: 5x°- 7x + 2 = 0.

. Pemuth cucremy ypaBHenuii:  2x + 3y = -7,
x-y=4.

. Pemuth HepaBeHCTBO: 25 - x > 2 - 3(x - 6).

. Haiitu 25% ot uucna 120.

. BoimonmuuTe neficTBue, U pe3ynbTaT 3aUIINTE B BUE NECATUIHON IpoOu:
(1,4 -107°) (3- 10°).

3AYET no nosmopenuio
Bapuanm 3

. Pemuts ypaBuenue: 9x°- 6x + 1 = 0.

. Pemute cucremy ypaBHenuit: | 2x -y = I3,
{Zx +3y=9.

. Pemuts HepaBeHCTBO: 2(x - 1)i5x - 4(2x + 1).

. Haiitu 60% ot uncna 120.

. BrimonHuTE neiicTBue, U pe3ynbTaT 3aMUIIUTE B BUC NECATHUHON APOOH:

3,6:10""
1,2:10°°
3AYET no noemopenuro

Bapuanm 4

. Pemrs ypaBuenue: 6x°- 7x + 1 = 0.

. Pemute cucremy ypaBHenunt: | 2x - 3y = I,
JL3x +y=7

. Pemuth HepaBeHCcTBO: 2(1 - Xx) > 5x - (3x + 2).

. Hayitu 20% ot yucia 150.



BrimonauTte nefictBre, U pe3yNbTaT 3aMUIIATE B BUIE JECATUYHON TPOOH:

9,6-107°
2,4-10°
OTBEThHI
Ne 3amanue 1 3amanue 2 | 3apganue 3 3amanune 4 | 3aganue 5
BapI/IaHTa
| 3 1 (3;2) x <-25 10,5 4,8:10%=
>3 0,00048
2 0.4; 1 (1;-3) x>-25 30 4,2:107%=
0,0042
3 1 (2;1) x> - 2 72 3-10%=
3 > 0,0003
4 1: 1 (2;1) x <0 30 4-107=
> 6 0,00004

CamocrosiTesibHasi pabora Nel




3AUET:
JleiicTBUTE/IbHbIE 1 KOMILIEKCHbIE YHCJIA
BAPHUAHT 1
. JlaitiTe onpenenenne NENCTBUTEIbHBIX YUCET.
. Jaiite onpeneneHne abCONMOTHON MOTPEIIHOCTU NMPUOTUAKEHHOTO YUCTIA.

. Beruuciautnb:
5 7 14 7§_618_5’% 13
20,75 ||| L 22— 0,25 | [+=2,
6 18727 032 1 8
4 7 6

. IIpu B3BEMIMBaHUM KYIUIEHHOTO PUCa IMOJYYUIIOCH 3,5 KT, IPUYEM
U3BECTHO, YTO MpeeibHas a0COMI0THAS OTPEIIHOCTh paBHa 14 T.
OnpenenuTs NpeAeIbHY0 OTHOCUTEIBHYIO IMOIPEMIHOCTh U TPAHULIBI
UCTUHHOT'O 3HaueHUs (4) Macchl KyIJIEHHOTO pHca.

o c
. Haiitu 3HaueHue BbIPAKCHUA E’ €ClIn

4 _—
b= ;e=2+3+2i .
V3—i

3AYET:

JleficTBUTE/IbHbIE 1 KOMILIEKCHBIE YHCJIA
BAPUAHT 2

. JlaitTe ornpeneneHre KOMIUIEKCHBIX YHUCE.
. [atiTe onpenenenre OTHOCUTENBHON MOTPENTHOCTU MPUOIMKEHHOTO YHCIIA.
. IIpu B3BEMIMBAHUM KYIJIEHHOTO BUHOTPaJa MOJIyYUIoCh 6,6 Kr, TpU4EM
M3BECTHO, YTO MpeJeabHas abCOM0THAs MOTPEIIHOCTh paBHa 33 T.
Onpenenuts NpeaeIbHY0 OTHOCUTENBHYIO NOTPEIIHOCTD U TPAHULIBI
MCTUHHOTO 3HaueHUs (4) MacChl KyIUIEHHOTO BUHOTPAIa.

. Beruuciaurnb:

1

4.5: 47,375—( 26§— 18- 0,75) -2,4:0,88

2.5
17,81:1,37-23 -:1—
3 6

o c
. Haiitu 3HaueHue BBIPAKCHUA 7> €CIIN

b
b:i—f;c:—@_@.




OTBETBHI k 3AUETY «/leiicTBUTEIbHBIC H KOMILTEKCHbBIE YHCIA»

Ne Bapuanrt 1 Bapuanr 2
3aJ1aHUA
1 COBOKYITHOCTh BCEX palMOHAIBHBIX W Bcex | Umcrna Buna z=a+bi,rneaun b —
MPPALMOHAIBHBIX YHCET 00pasyeT MHOXKECTBO | JEHCTBUTELHbIE YUCIIA U i°=-] Ha3bIBAIOTCH
CWCTBUTEIBHBIX YHCEI. KOMILIEKCHBIMHU YHCIIAMHU.
2 Bennunna Aa=|A —a|, roe A — TouHoe A .
) . 6,=t7 OTHOCHUTEIBHOI MOTPEITHOCTHIO
3HAYCHHUE YUCIIA; @ — €r0 MPUOIMKEHHOE |d|
3HAYCHHE, HA3BIBACTCS aOCOMIOTHOMN qriclia d Ha3bIBACTCS OTHOIICHUE a0COTFOTHON
BCJIMTMHOM IIOTPCIIHOCTH 1HC]IA 4. MOTPENTHOCTH K a0COTIOTHOMN BETMYHHE
npUOIMKEHHOTO 3HAYCHUSL.
3 1) A=35xe=3500e; A=014 2; 1) A=6,6 ke=66002; A=033 2;
A A
§=rt=—t2 =L —0004=(0,4%). =—e=33 = L _0005=(0,5%).
la| 3500 250 la| ~ 6600 200
2) Hcmunnoe 3navenue maccol A=3500¢2 ( 12) Hcmunnoe 3nauenue maccot A=6600 2 (£
tl42) 332)
unu A=35002(+0,4%) unu A=6600 2 (+0,5%)
2 4
C_2V3+2i c_—2—2i . .
S e I = L e e
b _4 = 1 Slb22 = 2 T 2
V3—i 1—i
6-23i+2V3i—2i’_
4 (=2=1
5 .
(&2,
4
CamocrositenbHas padota Nel.
. Konmponvnas paboma  «JIOI'APUDMBIy»
Bapuanm 1
50,5 log. 25
1. Boiuucnume
3x+1

2. Haiioume obnacms onpedenenus ¢ynxyuu
3.

Pewume YpAaeHEeHUA.

a) log,(4x-1)=3;

y=lgrt.




6) log;2 =1-log;(5 - x).
4. Pewume HepaseHcmea:

a) logs(1 -4x)<2;
6) logz(2x +3)>-3.

Bapuanm 2
2log,. 4

1. Boiuucnume
4x—-1
2. Hatioume obnacmo onpedenenus Gynxkyuu Y = lgW
3. Pewuume ypagneHusi:
a) logs 2x-1)=2;
6) log,(2x+3)=1log.4+ 1.
4. Pewuume nepasencmea:

a) logs(2-3x)> 2;

6) log% (x+1)>-2.

Bapuanm 3
2log,,7

1. Boruuciume
Sx—2
2. Hatioume obnacmo onpedenenus @ynkyuu Y = lgm
3. Pewume ypaeneHus:
a) logs (6x-1)=2;
6) logs(4x+5)=1log;9+ 1.
4. Pewuume nepagsencmsa:
a) logs(2-5x)> 3;
6) log% (x-1)>-1.
Bapuanum 4
0,5log, 9
1. Boruuciume
X—D5
2. Hatioume obnacme onpedenenus gynkyuu Y = lgm



3. Pewuume ypasnenusi:

a) logs (7Tx-2)=2;

6) log;(2x +5)=1o0gA49 + 2.
4. Pewuume nepagsencmsa:

a) logs(5-x)>0;

log,
0) +(3x-1)>-1.
Bapuanm 5
0,5log, 64
1. Boiuucnume
7—X

2. Hatioume o6aacme onpedenenus Qynkyuy Y = ]ng +1,

3. Pewuume ypaenenus:

log

a) i(x-2)=-2;
6) logs(2x - 3)=1ogs25 - 2.
4. Pewuume nepasencmsa:

a) logy(3-x)<0;

log

6 7 (3x-1)<-1.

Bapuanm 6

0,5log, 121

1. Botuuciume

11

2. Hatioume o6aacme onpedenenus Qynkyuy Y = lg3x—1 .

3. Pewuume ypagnenus:

log,
a) 85()6 -2)=-3;
6) logs(2x - 3)=logsl - 1.
4. Pewuume nepasencmsa:

a) logs(8-x)<2;

6) log% Qx-1)<0.

12

Bapuaum 7
0,5log,, 144

1. Botyuciume



6+2x
2. Hatioume obnacme onpedenenus gynkyuu Y = 1g4X -1,

3. Pewuume ypasnenus:

log

a) 2(2x - 1)=-4;
6) logs(x-3)=1log:27 - 1.
4. Pewuume nepasencmsa:

a) logs(5-x)<2;

log

6  O5(x+3)<-1.

13

2. Hatioume o6aacme onpedenenus Qynkyuy Y = lg9x—1 .

Bapuanm 8
0,5log,,169

1. Botyuciume

3. Pewuume ypasnenus:

log

a) 2(x - 2)=0;

6) logs(x +9)=1ogs81 - 3.
4. Pewuume nepagsencmsa:

a) logs(x-6)<2;

log,
6) s (x+35)>-2.
Bapuanm 9

2log 449

1. Botyuciume

7

2. Hatioume obnacme onpedenenus Gynkyuu Y = ]gm
3. Pewuume ypasnenusi:

a) logs (5x-2)=1;

6) loge(x+5)=1ogs36+ 1.
4. Pewuume nepasencmsa:

a) logs(3-x)>0;

Omeemobl K KOHMpPOonbHoU pabome N29 «/lozapugpmei»



Ne BapuaHm | BapuaHm | BapuaHm |BapuaHm | BapuaHm | BapuaHm | BapuaHm | BapuaHm | BapuaHm
300aHuA
1 2 3 4 5 6 7 8 9
1 5 4 7 3 8 11 12 13 9
1 (-00’—2) 1 -°°;'3,5) 1 1 (-001-3) (-OO;-]_,S) -oo;_OIS)
(-eo-3) | 1 [e=-3) (-357) |(3;2,5)
2 b (4 s00) |. & (5;00) S P & (9;00)
¢ (1; o) ¢ (0,4;90) G (4 ;00) | (9 ;00)
3a) 9 8,5 26 1 18 10 8,5 3 2
4 6
36) 3 2,5 5,5 1198 2 25 12 -6 211
2 16
4a) 1 Z (-e0-12,4] | (-o=;4] | [2;3) | [-8;8) | [-20;5) | (6;31] | (-00;2]
[-6;4) |(-o=;-3]
46) (1,525 (-1;24) | (1,7) | L2 | B (1;00) | (6;°0) | (-5;76) | (1;17)
(3;3) ] (3;%)

3auér «Ceoiicmea no2apughmos u n102apugpmuyeckoii hynkuyuuy
Bapuanm 1

Haiite onpenenenue norapudma JaHHOTO YKCIA 110 TaHHOMY OCHOBAHHUIO.
5—4x
12x+1

2—log,6

2. Hatioume obnacmb onpedenerust hyrkyuu y={_ In

3. Bbtuucaume:ai logé,81;6¢log, 81;843°%";243%*; 93
3

. 1
Haiigure x, ecnu log, x=2log, S5+ log,36—log,125.

31g2+1g0,25

Brruucnure lg1a—1g7

3auér «Ceoiicmea nozapupmos u nozapugmuueckoii ynkyuuy»
Bapuanm 2

ChopmynupyiTe OCHOBHBIC CBOMCTBA JIOTapr(pMOB.
32—8x
x+1

Hatioume obaacmb onpedeneHus pyHkyuu y =Ig

) 1 1 . _log 125+ 2+logs3 . & ; 3—logs3
Borunciute: allogis——; log, ——=;6¢5 ;265 ;065 .
°25 = 625



o 1
4. Haiigure x, eciu loggx= 510{-’,6 25+2log3—log,9.
3log,2—log,24
5. Beruucnure
log,3+log,9
3auér «Ceoiicmea n102apughmos u n102apugmuyeckoii Yynkyuuy
Bapuanm 3
1. Kakas ¢pynkuus Ha3biBaeTcs jorapudmudeckoit? Chopmynupyite OCHOBHbIE
CBOMCTBa JiorapupmMuueckon GyHKIuu pu a>0.
+
2. Hatidume obaacmsb onpedeneHus yyHkyuu y=1:4l1g 7XX _5 1
3. Buiuucaume:ailogi, 16;64log, 16586457 ;24 4'71%° 9 (47780
4
. _ 1 1
4. Haiinure x, ecnu logs x=2log; 3+§log549—§log 27.
5
1g81+1 g64
5. Bemuncnure 20g3+31g2 -
3auér «Ceoiicmea no2apughmos u n102apugpmuyeckoii Yynkuyuuy
Bapuanm 4
3anumuTe OCHOBHOE JIOTapu(MUUIECKOE TOKIECTBO.
+
2. Haiioume ob6nacmb onpedenenust pyHkyuu y =4In 4XX_92 .
1 . 0 . —lo . +log,
3. Bsruuciure: at logézé; 10%15;6021 *ie02 0027,
2
o 1
4. Haiigure x, eciu log,x :E log,64+2log,5—log, 20.
5 B log,2+log,4
- Boramemare o3 570
OTBETDI x 3auéry «Ceoiicmea nozapughmos u nozapugpmuueckoii
¢yukyuuy
M | Bapuanm 1 Bapuanm 2 Bapuanm 3 | Bapuanm 4
seapua
Hma
3aoan

ue Ne




1.|Jlorapudmom ] )log,1=0. DyHKIUIO, 1) D(log,¢=R.;
4MCIA 6 110 hyjog =1, 3a;1a(1;— _ R)E(log,i=R,
OCHO-BaHUIO a , . Hyr0 dpopmyroi )
HaspBa-etcs  3)108.xy=clog x+log,y. y=log,x, i)egcc;l;lag;lgrl?ﬂﬂ Ha
HOKA3aTeNb  |4)log,~ i log,x—log,y. HasbIBAIOT Beell 06acTu
CTEICHH, B Y Jora- OIpeIeIeHNs
KOTO-PYIO 5)log,x"=plog,x. prupmuyecKoi BO3PACTACT
HY’)KHO  BO3- dyHKIHEH C (npu a>0)
— OC-HOBAHHEM | iy v6pimaer
OCHOBaHUE 4, d. (mpu 0<a<lI).
9TOOBI  TIOJTY-
YHUTh YUCIIO 6.
a"**=g.
AT (-1:4) (-o0:-5)% (570) | (-1 (370)
3. a) 4; a) -2; a) 2; a) -5;
0) -4; 0) 4, 0) -2; 6) 3;
6) 15; 8) 125; 8) 3; 8) 7;
r) 12; r) 75; r) 20; r) =
n) 1,5. 012 n) 8. >
3 ) 48.
4. 6 5 21 10
5
5. 1 -1 2 3
3 2

Koumponvnas paboma Nel

«PELIEHUE TPUTOHOMETPUYECKHUX YPABHEHUU U HEPABEHCTBy

Bapuanm 1

V2 V2

1. Boiumcaute arccos(- 2 )-arcsin 2 .

2. PewwuTb HepaBeHcTBO tg X < -1.
3. PewunTtb ypaBHeHMA

X

a) tg€=0;

6) sin’x -

V3
2 sin x=0;

B) cOs’X + cos X — 2 =0.




KoHmponeHas paboma Neol
«PELLIEHUE TPUTOHOMETPUYECKUX YPABHEHWA U HEPABEHCTB»
BapuaHm 2

V3

1. Bblumcante arctg (-\/3)-arcsin7.

2. Pewutb HepaBeHcTBO COS X < 0.

3. PewwnTb ypaBHeHUA
7T 1

a)cos (x-3) =§;
6) tg°X - tg X=0;

B) sin*X + sin X — 2 =O0.

Koumponvnas paboma « [TIPOM3BOIJHAA U EE [IPUMEHEHUE»

Bapuanm 1
2
4x —Xx
1. PemnTh HEPaBEHCTBO x=7 > 0.
2. Teno OBMIKETCS 110 3aKOHY x(1)=£-2 +5 (x — B Metpax, t — B
CEKYH/JIax). Haitaure cKOpOCTh M YCKOpPEHHE Teja yepe3 2C IMOcae Havana
JIBYDKEHUSL.
3. Uccnenosars GyHKIMIO f{x)= X" + 7x —4 Ha MOHOTOHHOCTb M KCTPEMYMBI.
4. Haiity HauGoJbllee U HaMMEHbIIEE 3HAYEHUS (DYHKLIUK fx)= x- 6 x°
Ha

oTpe3ke [-2;5].
5. CocTaBbTe ypaBHEHME KacaTenbHOH K rpaduxy dynkumn f{x)= x° + 2x B
Touke Xp=1.

Koumponvnas paboma « [TIPOM3BOIJHAA U EE [IPUMEHEHUE»

Bapuanm 2
12x— X

1. Peminth HEpaBEHCTBO S5—x <.



3

t

2. Teso JABUKETCS 10 3aKOHY x()=3 + 6t-1 (x—BwMerpax, [ — B

CEKYHJIax). Haiimure ckopoCcTh M yCKOpEeHHE Tella depe3 SC MOCie Hadala
JIBUKCHUSL.
3. UccnenoBats GyHknuio f(x)=10 — 4x - X* Ha MOHOTOHHOCTH ¥ DKCTPEMYMBI.

1

4. Haiiti HanGounblee M HaUMeHbIIee 3HaueHus Gyskmmn — f(x)= 3x’-x  Ha
otpeske [0;4].
5. CocTaBbTe ypaBHEHHE KacaTelbHOH K rpapuky dymkuuu f(x)= x’-3x+2 B

TOYKE Xp—

OTBETAI « xonmponvioii pabome « [IPOU3BOIHAA U EE [TIPUMEHEHUE »

No Bapuanum Bapuanum
3a0anusl 1 2
1 . / .
! [0;4 14 (7; ) (010 5:12)
2 dm/c; 8m/c? 31m/c; 10m/c?
3 /| na x€(-0;-3,5), f1 na xX€ (-0;-2),

f1nax€ (-3,5; )
x=-3,5 mouka Min

flnax€ (-2;)
x=-2 mouka Max

4 =0, Ymin=-32 = 3
yr[lfg?s] ’ yg;ls] Ymax=3 5 Ymin=-3 ]
[0;4] [0:4]
5 y=4x-1 y =1-5x

CamocmosamenvHas paGoma

«llepeoobpasHas u uHmMezpan»

Bapuanm 1

1. Haintm obwmnii BuA,

nepBoobpasHbIX:

NI O
1) f(x)=3—x +x5’

2) f(x):x—%+10x9;

2. BplUMCIUTH UHTETPATIBL:
3
1) f x’dx
-1
T

2
2) fsiandx
0




3) flx|=4x*+8x-5;
4) flx|]=¢
5) flxi=7 .

2

3) f(x2+x—2)dx,
:

4) f(3—2x—x2)dx
-2

5) %de
‘!COSZX

CamocmosamenvHasa paboma

«Mep8oobpa3Hasa u uHmMe2pas»

Bapuarm 2

2. Hantm obwmnii Bupa,

2. BBIYKCINUTH UHTETPAJIBI:

. 2
nepBoo6pa3Hlb|x. B f v
6
]) f(X):7—X +_6; -2
X L
5 4
2) f(X)=3X7—X+—3; 2) fcos?)xdx;
X T
3) flxj=6x’+12x-3; 62
4) flx|=¢ 3) f(x +3x—2)dx ;
5) flx)= (,i . ;
4y [(3x*+x-2)d
0
: 5dx
) '7[ sin” x
4
OTBETbI K camocmoamensHaa pabome
«[lepsoobpa3Haa u uHmMezpan»
Bapuarnml BapuarHm 2
1. 1 T
1) F(X):BX_%_H-FC; 1) F(X):7X—X7—§+C;




1.

2.

x> 4
2) F(X):E+§+ 10+C,
’ 3x* x* 25
3) F(X):4TX+4X2—5X+C, 2) F(X]—T—E— X2 +C;
4) Flx|=ii
1 3) Fl ]—3x4+6 3x+C
5) (X):ﬁ +C ) Flx =5 x"—3x+C;
4) Flx|=ii
5
5) Fix=507 -
2 1 1) 0;
1) 95 ; 0;
o 2(.,Jz—z_
2) 1; 6
2
3) 3.
31 3&4%;
4) 73;
5) 2. 4) 25,5;
5)5

Konmponvuas paboma Ne?2 :«llepsoobpasnas u unmeepany

Bapuanm 1

Haiitu oOmuii Bua mepBooOpa3HBIX IS QyHKIIHH

a) f(x)=4sinx + cos3x ;

6) f(x)=x"+ 2x .

HaiiTi nepeooGpasnyio Gpyskun f{x)=5x + Xx°, rpaduk KoTopoii

uepes Touky (1,3).

2

3. Brraucnute uHTErpa f 0ox’ +x)dx.
1

MPOXOJUT

4.  Bblumcautb naowaab GUrypbl, orpaHUYEHHON IMHUAMMU

y=3-x N y=-x+2x+3.




KoHmponeHasa paboma No2 :«[lepsoobpazHas u UHmMeapan»

BapuaHnm2

Hantu o6wmin Bua nepsoobpasHbix 4na GyHKUUM

a) f(x)= 3cos x + sindx;

6) f(x)=x+ x°.

2. Haittn nepsoobpasHyto dyHKumMmu f(X)=3x°-5, rpadmk koTopoit

vepes Touky (2,10).

1
3. Bbluncantb nHTerpan f&&xz +2x)dx
0

4.

Bblumcantb nnowaab PUrypbl, OrpaHUYEHHON IMHUAMMU
Yy =3+2x u y = xX*-2x+3.

npoxoaut

Omeemeol K KOHMposibHOU pabome No2 : «llepsoobpasHas u uHme2pan»

Ne 3amanue 1 3anmanune 1 3amanue 2 | 3amanue 3 | 3aganue 4
BapHuaH a 6

Ta ) )

3 2 3
1 -4cosx+lsin3x+c X +x+C 5_X+X_+l 35 4.5

3 3 2 '3 6 6
3 3

2 351nx—%cos4x+c XX 4c x’-5x +12 1% 10%

3

TECTbl NO MATEMATUKE

TEMA: «[lepsoobpa3Hasa u uHmezpan

BAPUAHT Ne 1

3apaHue

BapuaHT oTBeTa

.| Cpeau 3apaHHbIX PyHKUMI G(x), F(x) n H(x) BbibepeTe
nepsoobpasHyo a4na GyHKUUMU

3) G(x)= 21 X
6) F(x)=-7 x*




y=-7x

B) H(x)= - "/, x’

2.| YKaxkute 1y GyHKUMIO, 1A KOTOPOW a)g(x)=3x*+3
F(x)= +3x+C 6) h(x)=3x>+3x+9
nmeet obwni Bua nepsoobpasHom B) @(x)= x*/4 + 3
3.| HaigmTte 06wmin BUA nepBoobpasHbix A4na GpyHKUUM a) F(x)=4cos x — 2sin x + C
f(x)= 4 sinx+2cos x 6) F(x)= - 4cos x + 2sin x + C
B) F(x)= - 4cos x + 2sin x
4.| Haingute o6wwmit Bua nepsoobpasHbix aaa dyHkumm f(x) | a) F(x)=-/s cos 3x + C
= 2sin 3 x 6) F(x)=-%/3cosx+C
B) F(x)=-2%/;cos 3x + C
5.| Haigute obwmii Bua nepsoobpasHbix ana yHkumm f(x) | a) F(x)= (2x—1)%/12 + C
= (x-1) 6) F(x)=(2x—1)°/6 + C
B) F(x)= (2x—1)°/2 + C
6. Ans dyHKuMn f(x) HanguTe F(x), echu a) F(x)=-x?2-2
fix)=2/x ; F1)=1 6) F(x)=-x? +2
B) F(x)=-2x?+3
7.| BepHO K, 4TO Ha pUCYHKe M306parkeHbl rpadumkm Tpéx | a) da
nepBoobpa3HbIX 415 HEKOTOPOM PYHKUMN? 6) Hem
8.| BoibepeTte ¢dopmyny, NO KOTOPON MOMKHO BbIYMCAUTb 8
nnaowaab urypbl, M306pa*KEHHOM Ha PUCYHKeE: a) 5_[ F(x)dx
—Ja
8
6) 5=- [ f(x)dx
8) S=f(s) - f(a)
9.| Bbluncnute nHTerpan 1 a)-1
fo adx 6) 4
B) 1
10.Mo Kakon popmysie HYKHO HaxoAuTb naowaab Gurypsl, 2
3alUTPUXOBAHHOM Ha PUCYHKE: a) 5=f-1 x2dx
2
6) s=/oxdx

-1

8) =/, x°dx




BAPUAHT Ne 2

3agaHune

BapunaHT oTBeTa

.| Cpeau 3apaHHbIX PyHKUMIM G(x), F(x) n H(x) BbibepeTe
nepsoobpasHyto ansa GyHKLMM
y=5x°

a) G(x)=5x"
6) F(x)= 30 x°
B) H(x)= 5x’/7

.| YKaxute Ty GyHKUMIO, ANA KOTOPOM
F(x)= x* -4x+C
nmeet obLwmnii BMA nepsoobpasHom

a)g(x)=4x> -4+C
6) h(x)=4 x> -4x>+2
B) o(x)= x°/5 -2 X°

.| Hanante obwmin BuAa, nepBoobpasHbIX Ana pyHKLUMK
f(x) = 5cos x + 2 sin x

a) F(x)=5sinx-2cosx+C
6) F(x)=-5sinx-2cosx+C
B) F(x)=5sinx+2cosx+C

4. Hangute obwmnin Bna nepBoobpasHbiXx Ana GyHKLUUM
f(x)= 3 cos 2x

a) F(x)=-3/2sin2x+C
6) F(x)= 3/2 sin 2x + C
B) F(x)= 3/2 sinx+C

5. Haigute obwmnii Bua nepBoobpasHbix Ana GyHKUUMK

fix)= (7x-2)

a) F(x)=(7x—=2)*/4 + C
6) F(x)= 7(7x — 2)*/4 + C
B) F(x)=(7x—2)*/28 + C

6. Ans dyHKuMn f(x) HanguTe F(x), echu
fix)=2/x ; F1)=1

a)F(x)=2x1+1
6) F(x)=-2x* +3
B) F(x)=2x"-1

7. BepHO N1, 4YTO Ha pUCYHKe M306paxKeHbl rpaduKku
TPEX NepBo0obpa3HbIX 419 HEKOTOPOI GYHKUMN?

a) da
6) Hem

8. Bbibepete popmyny, MO KOTOPON MOMKHO BbIYUCAUTD
naowanb uUrypbl, N306parKEHHOM Ha PUCYHKe:

8

a) Szfaf(x)dx

8

6) S= -faf(x)dx

a

B) S= -fsf(x)dx

9. BbluMcanTe MHTErpan 0 a) 5
f—l 5x*dx 6) -1
B) 1
10.Mo Kakoh d¢opmMmyne HYKHO HaxoguTb nNaoWaab 1
dUrypbl, 3alUITPUXOBAHHOM HA PUCYHKE: a) S=f2 (¢ +2)dx

-2




6) =/ 100 +2)dx

2

8) S=[ ., (x’+2)dx

BAPUAHT Ne 3
3agaHue BapuaHT oTBETa
1. Cpean 3aganHbix  &yHKUMM  G(x), F(x) v H(x)|a) G(x)=-20x
BblbepeTe nepBoobpasHyo ana pyHKLUK 6) F(x)=-x
y=-5x B) H(x)= - °/aX’
2. YKaxute Ty GyHKUMIO, 1A KOTOPOW a) g(x)=2x-2
F(x)=x"-2x+C 6) h(x)=2 x> - 25 + 2

nmeeT obLwmit BUAa, nepsBoobpasHom

B) o(x)= x°/3 -2

3. Hangute o6wmii BuA nepBoobpasHbix A GyHKLUK
f(x)= 65sinx+ 3cos x

a) F(x)=6cos x—3sinx+C
6) F(x)=- 6 cos x + 3 sin x
B) F(x)=- 6 cos x + 3 sin x+ C

4. Hangute obwmnin Bna nepBoobpasHbiX Ana GyHKUUK
f(x)= 5sin4 x

a) F(x)= '/, cos 5x + C
6) F(x)=-°/,cos x + C
B) F(x)=->/,cos 4x + C

5. Hanaute obwmin Bua nepsoobpasHbix AnA GyHKLUK

fix)= (1-5x)

a) F(x)=-(1-5x)*/20 + C
6) F(x)= (1 - 5x)*/4 + C
B) F(x)=(1-2x)’)/3+C

6. Ans dyHKuMn f(x) HanguTe F(x), echu
fix)=4/x ; F(1)=1

a) F(x)=-x*-2
6) F(x)=-x* +2
B) F(x)= 6 x°+3

7. BepHO nn, 4YTO Ha pUCYHKe M306parkeHbl rpaduKkn
TPExX NnepBoobpasHbIX 419 HEKOTOPOM GYHKLUNN?

a)da
6) Hem

8. Bbibepete dopmyny, MO KOTOPON MOXKHO BbIYMC/IUTD
nnaowaab urypbl, M306pa*kEHHOM Ha PUCYHKeE:

8

a) S=- f o f(x)dx

8

6) S= [ f(x)dx
8) S=f(a) - f(s)

9. BbluMcauTe UHTErpan 1

a) 6




f06X5dX

6) -1
B) 1

10.Mo Kakon ¢opmyne HyXHO HaxoAuTb NJowWaab
durypbl, 3alITPMXOBAHHOM Ha PUCYHKe:

1

a) s=[;(x*-1)dx

1

6) S=[o(x>-1)dx

-1

8) S=[7 (x*-1)dx

BAPUAHT Ne 4

3agaHune

BapunaHT oTBeTa

1. Cpean 3apaHHbiXx YHKUMIA  G(x), F(x) w H(x)
BblbepeTe nepBoobpasHyo AN GyHKLUUMK
y=9x°

a) G(x)= x°
6) F(x)= 72 x’

B) H(x)= 9x/7

2. YKaxunte Ty PyHKUUIO, AN KOTOPOM
F(x)= x* -5x+C

MMeeT 0bLWniA BUA nepBoobpasHom

a)g(x)=5x* -5x*+C
6) h(x)=5x° -5x°

B) ¢(x)= 5x* -5

3. Hangute o6wmin Bug nepsoobpasHbix 4na GyHKUUM
f(x) = 4 cos x + 7 sin x

a) F(x)=4sinx-7cosx+C
6) F(x)=-4sinx-7cosx+C

B) F(x)=4 sinx+ 7 cos x+C

4. Hangute obwmii Bna nepBoobpasHbiXx Ana GyHKLUUK
f(x)= 9 cos 3x

a) F(x)=-3sin3x+C
6) F(x)=3sin 3x +C

B) F(x)= 3sinx+C

5. Hangute obwmn Bmna nepsoobpasHbix AN GyHKLUK
fix)=(7x-2)

a) F(x)=(7x—2)*/4 + C
6) F(x)= 7(7x — 2)*/4 + C

B) F(x)=(7x—2)"/28 + C




6. Ona dyHKumMKn f(x) HanguTe F(x), ecan
fix)=5/x" ; F(1)=1

a) F(x)= x°+1

6) F(x)=-x" +2

B) F(x)=-x"-1
7. BepHO nn, 4TO Ha puUCYHKe n3obpaxkeHbl rpaduKku | a) da
TPEX NepBo0bpPa3HbIX 419 HEKOTOPOI GYHKUMN?
6) Hem

8. Bbibepete popmyny, N0 KOTOPON MOMKHO BbIYMCAUTD
nnaowaab urypbl, M306pa*KEHHOM Ha PUCYHKeE:

8

a) S = [o f(x)dx

8

6) S=-fof(x)dx

a

8) S=-fof(x)dx

9. Bbluncnute nHTerpan 0 a) 7
f-l 7x°dx 6) -1
B) 1
10.Mo Kakon d¢opmyne HYXKHO HaxoguTb NAOWALb 3
duUrypbl, 3alITPMXOBAHHOM Ha PUCYHKeE: a) 5=f0 (x -l)de
3

6) 5=/ 1(x -1)’dx

1

8) 5=/ (x-1)%dx

Knrou k mecmy

« IIEPBOOBA3HAA U HHTET'PAJI»:
BAPUAHT Ne 1: 8, a, 0,8 a, 0,a, a,s,qa.

BAPUAHT Ne2: 6, a,a, 6,8 0, 0, 0,8, a._

BAPUAHT Ne 3: 6,a,8 6 a, 0,0,a 8, a




BAPUAHT Ne 4: a, 8, a, 0,8, 0,a, a,s,o.

lMposepoyHaa paboma
«MppayuoHanbHble ypasHeHUA»
BapuarHm 1

PelwunTb ypaBHeHuUA:

[Mposepo4Haa paboma
«MppayuoHanbHble ypasHeHUA»
Bapuarm 2

PelwunTb ypaBHeHUA:

1. V2x—1=3; 1. Vx—-1=2;
2. Jx+1=0; 2. Jx - 4=0;
3. Vax—1=47; 3. Vx*—1=43;
4. J3+x=3-x; 4. 2x—1=x-2;
5. V10—x- V3 x+5 = x +5. 5. 9—x=J/9—5x -v/3—x.
lposepoyHaa paboma lposepouyHaa paboma
«UppayuoHanbHobie ypasHeHUA» «UppayuoHanovHsie ypasHeHUA»
BapuaHm 3 Bapuarm 4
PewwnTb ypaBHeHUA: PewunTb ypaBHeHUA:
1. Vx—2=3; 1. Vx+9=4;
2. 1-/x=0; 2. Vx+1=3;
3. V2x—1=45; 3. V5=+x"—4;
4. J5—x=x-5; 4. Vax+5 =2x+1;
5. V5x+3-v/3x—1=3x+1. 5. V2x+15-v2x—1=2x+9.

lMposepo4Haa paboma
«UppayuoHanbHbie ypasHeHUa»
BapuaHm 5

PewwnTb ypaBHeHUA:

1. Vx’—9 =4;

[Mposepoy4Haa paboma
«MppayuoHanbHble ypasHeHUA»
BapuaHm 6

PewunTb ypaBHeHUA:




2. Jx + 6=4;
3. Vx+2 =/2x-3;
4, x+1=x-5; 1 Vx=7=2;
5. V4x—3-v3x—5 =3x- 1. 2. 10=Vx+1:
3. V4x-3=+12-x;
4, Jx-2=x-8;
5. V3x+2 - Jx—2=x+6.
lMposepoyHaa paboma lMposepoyHaa paboma
«UppayuoHanbHbie ypasHeHUa» «MppayuoHanbHbie ypasHeHUA»
Bapuanm 7 Bapuarm 8
PewnTb ypaBHEHUSA: PelwnTb ypaBHEHUSA:
1. V3—x=1; 1. Vx*=7=3;
2. Vx+7=0; 2. Vx -3=0;
3. V2x—3=+/x+5; 3. V4x—1=+/x+8
4, 25—’ =x-1; 4, x—2=+4-2x;
5. Vx—1-V2x+6 =x+3. 5. V8x+17 -V2x—1=4x+3.

Omeemubl K sapuaHmMam rposepoyHoli pabomel

«UppayuoHanbHbie ypasHeHUA»

Neo YpasHeHue | YpaBHeHUe | YpaBHeHMe | YpaBHeHUe | YpaBHeHue
BapmaHTa 1 2 3 4 5
1
1 5 Het 2 1 _12; 5
peleHnmn
2 5 16 -2; 2 5 -3
3 11 1 3 5 1
4 7 4 -3;3 1 Het
peleHn




5 -5;5 Het 5 8 7
pelweHnmn

6 11 81 3 11 10

7 2 Het 8 4 5
peleHnmn

KoumponoHaa paboma Ne8

«PELLIEHWE MOKA3ATE/IbHbIX YPABHEHUW U

2.

4.

HEPABEHCTB»
Bapuanm 1
i X_3_ 3-2x
&l =2

72 -14.7"=5;
49°-8-7°+7=0;
(L)zg g1,

27

10-5* + 5t < 7.

KoumponobHaa paboma Ne8

«PELLIEHUE MOKA3ATE/IbHbIX YPABHEHUW U
HEPABEHCTB»

BapuaHm 2

1. ( | = 1257,

1
5
2. 2. 2°=120;

3. 36%-46"-12=0;
4

4. ( 1 )2+3x< 8X-1’_

5. 82'-2">48.




OTBETbI kK KOHMponbHoli pabome Ne8

«PELLIEHWE MOKA3ATE/IbHbIX YPABHEHWW U HEPABEHCTB»

Ne 3a0aHue 1 | 3a0aHue 2 | 3a0aHue 3 | 3a0aHue 4 | 3a0aHue 5
sapuaHma
1 3% -1 1;0 x<-4 x<0
2 1 3 1 -1 xX>4
2 X>"g
3AYET

«OCHOBHble MemoObl peweHUsA ypasHeHul, HepaseHCcm8s U cucmem»
Bapuarm 1
1. PewnTb MppaumoHanbHoe ypasHeHne 3x+1=v1-x.

2. PelunTb NnokasaTesibHOe ypaBHeHne  3*2+3*=90.

3. Pewiumb cucmemy ypasHeHuli &

4. PelwnTb Norapmpmmyeckoe HepaseHcTBo 10g, x + log,(x—2)<3.

5. PewunTb TPMroHOMeTpUYECKoe ypaBHeHMe Cos2x+cosx = (0,
3AYET
«OCHOBHble MemoObl peuweHUA ypasHeHuUl, HepaseHCM8 U cucmem»

BapuaHm 2




1. PelunTb MppaLMoHanbHoe ypaBHeHne 8 - 3x =+/x+2.

2. PewnTb NOKasaTeNbHOEe HepaBeHCTBO 3°< 81.

3. Pewwumb cucmemy ypasHeHutl

log, (x+6),log, x § 3
3

4. PewnTtb Nnorapndmmnyeckoe HepaBeHCTBO L

5. PelinTb TPUroHOMeTprYecKkoe ypaBHeHne 3sinx = 2cos’x.

3AYET
«OCHOBHble MEMOObI peuwleHuUs ypasHeHUl, HepaseHcmas u cucmem»
BapuaHm 3

. PewnTb ppaumoHanbHoe ypaBHeHne 3—-2x =6 + X..

[N

2. PewnTb NoKazaTenbHoe ypaBHeHne 9*-2-3*=63.

27%=9,

3. Pewuumsb cucmemy ypagHeHuli
81°=3"*"'.0

4. PelunTb norapmpmmyeckoe HepaBeHcTBO 1og,(5x—6|<ilog,2+3.¢

5. PelmnTb TPUroHOMeTpUYEecKoe ypaBHeHne 2cos’x—7cosx=0.

3AYET
«OCHOBHble Memo0bl peweHUsA ypasHeHul, HepaseHcma u cucmem»
BapuaHm 4
1. PewunTb MppaLMOHanbHOe ypaBHeHNe +v2+7x =6 —X.

2. PewnTb nokasatenbHoe HepaseHcTBo  (1,3)***?<1,69.

x—y=8,

3. Pewuumb cucmem asHeHull
VP 2*%=16.00



4. PelwnTb norapudmmuyeckoe ypasHeHue log,(7x—4|=2+¢log,13.¢

5. Pewuumsb mpu2oHoMempuueckoe ypasHeHnue sin x +sin (1 + x)—cos

=1.

T
—+x
2

OTBETbI Kk 3AYETY

«OCHOBHbIe MemoObl peweHuUsA ypasHeHul, HepaseHcms U cucmem»

Ne Bapuarm 1 BapuaHm 2 BapuarHm 3 Bapuarm 4
BapunaHTa
Ne
3a4aHuA
1. 2 -3 2
2. 2 [-2;2] 2 [0:4]
3. (1;2) (1,0) (2 3 (10;2)
5’5
4, (2;4) (0;3) (1,2;12) 8
5. T T € T T
*+3 +2nn, (1) 6+nk’k 2 +nn, n€ z 2 +2nn, n€ z
n€ z; z
i+ 2k, k€
Z.
ELS W € T T
*+3 +2nn, (-1) 6+nk’k 2 +1n, n€ z 2 +2nn, n€ z
n€ z; z
i+ 2k, k€
Z.

Konmponvnas paboma Ne2

«Axcuomvi cmepeomenpuu. HapaﬂﬂeﬂbHOCn’Ib npsAmslX U niockocmeiy




[S—

Bapuanm 1

. Uto Takoe crepeomeTpus.
. Kakue npsiMbie B IpocTpaHCTBE Ha3bIBAIOTCS NApAJIICIbHBIMU?
. Mana nnockocts B 1 npsiMble a. 6 U ¢. I3BecTHO, YTO 0/1HA U3 JAHHBIX MPSMBIX MapajieabHa

wiockocty . Ha3oBuTe 3Ty npsMyto, eciiy npsiMasi a napaijeiibHa NpsIMON ¢, TIpsIMbIE 6 U C
HIEPECEKAIOTCsI, a MPSAMast ¢ JISKHT B II0cKocTH . Crhenaiite puCyHOK H IPOKOMMEHTHPYHTE €ro
C MIOMOILBIO MATEMAaTUYECKUX 3HAKOB.

. Uepes Touku A, B u cepenquny M otpe3ka AB npoBeeHsl TapaJuleIbHbIE MPSIMBIE,

MepECEKAIOIINE HEKOTOPYIO INIOCKOCTh 0 B TouKkax Aj, B; M; coorBercTBeHHO0. Haittu ninuny
orpeska MM, ecin AA,=13m, BB,=7M, mpuuém oTpe3ok AB He nepecekaeT miocKocTh a.

. Uepes konen; A otpeska AB nposeznena miockocts. Uepes konen B u Touky C 3Toro orpeska

poBeJeHbl napajuiensHble npsmbie B, u C,. Hailigute nuny orpeska BB, eciiu CC1=21 cm, AC
:BC=3:4.

Konmponvuaa paboma Ne2

«Axcuomvi cmepeomenpuu. HapaﬂﬂeﬂbHOCn’Ib npsAmslx u niockocmeiy

Bapuanm 2

HazoBute ocHOBHBIE (PUTYPBHI B IPOCTPAHCTBE.

. Kakne IIpsAMBIC B IIPOCTPAHCTBE HA3BIBAKOTCSA CKpCH_[I/IBaIOH_II/IMI/ICH?
. I{aHa IIJIOCKOCTh B " IpSAMBIC 4, 6 U C. I/I3BGCTHO, 4TO OJIHA U3 JAHHBIX MPAMBIX IMapalljiCJIbHa

wiockocTH . HazoBuTte aTy npsimyto, eciu npsiMasi 6 mapajieibHa NpsMOi ¢, IpsSIMbIE a U 8
[ePECEKAIOTCS, a TPSIMas ¢ JISKUT B IIOCKOCTH 3. Crenaiite pucyHOK U MPOKOMMEHTHPYITE ero
C MIOMOIIIbIO MATEMaTUYECKIX 3HAKOB.

. Uepes Touku A, B u cepenuny M otpeska AB npoBezeHbl napasieabHble IPSIMBIE,

MepPECeKarIIMe HEKOTOPYIO MIIOCKOCTh 0 B ToUkax A, B;, M, coorBercTBeHHO. Halitu niuny
orpe3ka MM, ecin AA,=3m, BB,=17Mm, npuuém otpe3ok AB He nepecekaeT miocKoCTh a.

. Uepes koneny A otpeska AB npoBenena miockocTs. Uepes konel B u Touky C aToro orpeska

IIpoBeeHbI apajuienbpHele npsamselie B, u C,. Haiinute nnuny orpeska BB, ecnu
CCi=26cm, AB: AC=15:13.

Konmponvnaa paboma Ne2

«Axcuombi cmepeomempuu. HapaﬂﬂeﬂbHOC‘WIb npAmMbIX U niockocmeiy

Bapuanm 3



[u—

[u—

Cohopmynupyiite TeopeMy 0 TpEX TOUKAX?

Yo 3HaUMT: psAIMast ¥ INTIOCKOCTh NapaJlIeIbHbI?

JlaHa MIIOCKOCTH 3 ¥ IPSIMbIE @, 6 U ¢, TPUUYEM JIBE U3 TPEX JaHHBIX MPSIMbBIX MapajlIe/IbHBI.
HazoBure napauienbHbie NpSMbIE, €CIIH MpsiMas a JEXKUT B MJIOCKOCTU [3, npamaan e
napa’suieNibHa TIOCKOCTH [3, a psiMasi ¢ mepecekaeT miockocts . Crenaiite pucyHOK U
IIPOKOMMEHTUPYUTE €ro € MOMOIIBI0 MAaTEMAaTUYECKUX 3HAKOB.

Uepes kol oTpe3ka AB u ero cepenuny M otpeska AB npoBeaeHsl napaieabHble NpsMble,
MepeceKaroNIfe HEKOTOPYIO TUIOCKOCTh o B Toukax Aj, By u M. Haiitu nnuny otpeska MM,, eciu
oTpe30k AB He nepecekaeT miockocThb o 1 eciid AA;=10m, BB=14M.

Yepes koHeny A otpeska AB nposeznena miockocTs. Yepes konen B u Touky C 3T0oro orpeska
poBeAeHbI NapaiensHble npsaMsle B, u C,. Haiinure nuny otpeska BB, ecnu

AB=8cM, AC:CC;=2:3.

Konmponvnaa paboma Ne2

«Axcuomvi cmepeomenmpuu. Hapawzem;nocmz; NnpAMbIX U niockocmeiy

Bapuanm 4

Cdhopmynupyiite TeopeMy O MPsIMOM U TOUKE.

Kakue minockocTr Ha3bpIBaroTCs MapajuieIbHbIMU?

JlaHa MIIOCKOCTH 3 ¥ IPSIMBIE @, 6 U ¢, IPUUYEM JIBE U3 TPEX JAHHBIX MPSIMbBIX MapajlIe/IbHBI.
HazoBute napanienbHble IpsIMbIe, €CTH NMpsMast a JIEKUT B IJIOCKOCTH 3, a IpsMBIE 6 U ¢
nepeceKaroT miockocTh f. Caenaiite puCyHOK M IPOKOMMEHTUPYITE €ro ¢ MOMOIIBIO
MaTeMaTHYECKHUX 3HAKOB.

Yepes koH1pl otpe3ka AB u ero cepenuny M orpeska AB npoBeieHbl apajijiebHbIE IPSIMBIE,
IIEPECEKAIOIINE HEKOTOPYIO IUIOCKOCTh 0 B Toukax Aj, Biu M. Haiitn nnmuny otpeska MM, eciin
otpe3ok AB He nepecekaer miuockocTh o u eciu AA=12m, BB,=8m.

UYepes koHer; A otpe3ka AB npoBezaena miockocts. Uepes konen B u Touky C 3Toro orpeska
IIpoBeeHBI apajuienpHele npsamsele B u C,. Halinute nnuny otpeska BB, ecnu

CC=l4cm, AB: BC=10:3.

Omeemebl K KOHMpPosnbHOU pabome No2

«AKcuombl cmepeomempuu. lapasnenbHOCMb NPAMbIX U fa0cKocmeli»

BapuaHm 1 BapuaHm 2 BapuaHm 3 BapuaHm 4

CrepeomeTpua — 370
pa3sgen reomeTpum, B Ko-
TOpOM M3yyatoTcA Gury-pbl
B NPOCTPAHCTBe.

OCHOBHbIMU UTrypamu B
NPOCTPaHCTBE ABAAIOTCA
TOYKa, NPAMAaA 1 NN0C-KOCTb.

Yepes Tpu TOUKNK, HE ne-
FKaLLMe Ha O4HOM NPA-MOM,
MOYHO MPOBECTU
NJ0CKOCTb, U MPUTOM
TO/IbKO OAHY.

Hepes npAmyto n He
ne-Kallyo Ha Hel
TOUYKY MOXHO
NPOBECTM NAOC-KOCTb,
M NPU TOM TONbKO

0OHY.




[1Be npsmble B NpocTpaHC-
TBE Ha3bIBalOTCA Napan-
NeNbHbIMM, €C/IN OHU Ne-
»KaT B 04HOW NJIOCKOCTU U
He nepeceKaTcs.

Mpsamble, KOTOpble He ne-
peceKatoTCcA U He NexaT B
0HOM NJIOCKOCTU, Ha3bl-
BAlOTCA CKpeLLnBaoLWm-Mmucs.

MpAmMan 1 NNOCKOCTb
napannenbHbl — 3HAYUT,
OHM He nepecekKaloTca, To
ecTb He MmetoT 0bLwmx
TOYEK.

/1Be N10CKOCTH
Ha3blBa-tOTCA
napannesnbHbIMMU,
eCc/In OHU He
nepeceka-toTca, T0
eCcTb He MMetoT 06 LLMX
TOYEK.
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KoHmponoeHas paboma Ne4d — « MHOIOrPAHHUKW»
Bapuarm 1
1. JlaiiTe onpeneneHre NpsMon MpU3Msbl.
2. Yro Takoe napaiienenumnen’?
3. UT0 Takoe MHOTOI'paHHHUK?
4. 3agava: V mapamenenurena TpPH IPaHU UMEIOT Iwiomamu 2 v°, 4 v u 5 ',
UeMy paBHa MoIHas NOBEPXHOCTH Mapajuiesienurena?
5. 3amava: OcHOBaHME MUPAMUAbI — IPSIMOYTOJIBHHUK CO CTOpoHaMu 9 u 12 cm,

Bce O0KOBBI€ péOpa paBHbI /2,5 m. Haiinutre 00BEM MUupaMubl.




KoHmponeHas paboma N4 — «MHOMOrPAHHUKN»
BapuaHm 2

1. JlaliTe onpenesieHUE NPaBUILHOU MPU3MBI.

2. Yto Takoe ky0?

3. Yew sBisieTca TOUYKA MEPECEUCHUS AUArOHAIICH Mapasenenumnena?

4. 3apmaua: Y mapajuienenuiena Tpu IpaHd UMEOT tuomamy 3 v°, 6 m° u 7 m’.
Uemy paBHa MoJIHAsl TOBEPXHOCTH Napauienenuneaa?

. 3agaya: bokoBble p€Opa HAKIIOHHOW TPEYroJIbHOM NMPU3MBI paBHBI /5 M, a

9,

PacCTOSIHUSL MEXy COAEP N AIIMMHU UX NMapaIeIbHBIMU OPSAMBIMU 26 m, 25
mu 17 m. Haligure 00bEM NpU3MBI.

KoHmposneHas paboma N4 «MHOFOrPAHHUKN»

Bapuarm 3

1. JlaiiTe onpeneneHrue NpaBUIbHON MUPaMUIBI.

2. Kakoli MHOTOTrpaHHUK HA3bIBAETCS MPABUIIHBHBIM?

3. UYro Takoe NMHEIHBIE pa3Mephl NPAMOYTOIBLHOIO Napajuiesenumnena’?

4. 3apaua: I3mepeHus: npsiMOYrobHOTO napajienenunena 15 v, 50 v v 36 m.
Haiigute peOpo paBHOBETUKOTO eMy KyoOa.

. 3amaya: BrpicoTa nMpaBUIBHOM YETBHIPEXYTOIBHOM NUPAMHUIBI paBHA / CM, A

9,

cTopoHa ocHoBaHus & cm. Halimure 60koBOE pedpo.

KoHmponbHas paboma Ne4d — «MHOFOrPAHHUKU»

BapuarHm 4

1. [aiite onpenenenue anodembl MPaBUILHON MHUPAMHU/IBI.



2. Kakoil napamienenurne Ha3bIBaeTCs IPSIMOYTOJIbHBIM ?

3. Uemy paBHa O0KOBasi TOBEPXHOCTh MPSIMOM MTPU3MBbI?

4. 3anava: Haiinure nuaroHaiv mpsIMOYTOJBHOTO IMapajulefienuIesa no TpémM

€ro U3MepeHusIM: 2 cm, 3 cm, 6 cm.

5. 3amava: OcHOBaHME MUPAMHUAbI — MPSIMOYTOJIBHHUK CO CTOPOHAMHU 6 cm U 8

cm. Kaxnoe 6okoBoe pebpo mupamuabl paBHO /3 cum. Beiuuciaute BBICOTY

ImupaMuJabl.

Omeemebl K KOHMponvHoii pabome N2 4 « MIHO202pAHHUKU»

B;V;’Ham Bapwuanr 1 Bapuanr 2 BapwuanT 3 Bapuant 4
a
INe
BagaHus
1.| IIpuzma [Tpsimas nmpusma Ha- | [Tupamuia HaseiBa- | Beicota 60k0BOIM
Ha3bIBACTCS 3bIBACTCS IPABUJIb- | €TCS IPABUJILHOM, | IPaHU IPaBUIIBLHON
MPSAMOU, €CJIH €€ HOH, eciu e€ ecnu e€ UPaMHUJIbL, IPOBE-
OokoBBIE pEOpPa OCHOBa-HUs OCHOBAaHHMEM NEHHas U3 e€ BepIlu-
NEPIEHIUKYJISIPHBI | SIBIAIOTCS IIpa- SABJISIETCS IPaBUJIb- | HbI, HA3BIBACTCS
OCHOBAHUSIM. BWJIBHBIMA MHOTO- HBIA MHOTOYTOJIb- | anmo(eMoi.
YTOJIBHUKaMHU. HUK, & OCHOBAaHUE
BBICOTBI COBIIAIAECT
C LEHTPOM 3TOTO
MHO-TOYTOJIbHHKA.
2.| Eciin ocHOBaHuA [IpssMOyTONIBHBIN Beimykiisiii MHOTO- | [Ipsimoit mapasene-
IIPU3MBI €CTh napajulelieNuIel, y | TPaHHHUK Ha3bIBACT- | ITUIIEN, Y KOTOPOIO
napajienorpamyM, | KOToporo Bce pé0pa | csl IpaBUJIbHBIM, OCHOBAaHHEM SIBIIACTCSA
TO OHA HAa3bIBACTCS | PABHBI, HA3bIBAETCS | €C-JIU €T0 IPaHU IPSIMOYTOJIbHUK, Ha-
napajuleNienunes o | Kyoom. ABJISI-FOTCSA 3BIBACTCS
M. IIPaBUJIbHBIMU IIPSIMOYTOJIbHBIM
MHOT'OYT'OJIBHUKaM | IapauleJIeIUuIe0M.
U C OIHUM U TEM
K€ YMCIIOM CTOPOH
7 B KOXKIOU
BEpLINHE
MHOI'OTPaHHUKA
CXOJIUTCS OJHO U
TO K€ YHCIIO
peoep.
3.| Muororpannuk — | Touka nepecedenus | JnuHbl HEmapai- bokoBas nosepx-

9TO TaKOo€ TCJIO,
IMOBCPX-HOCTDH
KOTOPOTro COC-TOUT
N3 KOHCYHOI'O

AaroHajien
rnapauie-Jenuneaa
SIBJISIETCSI €TO
LIEHTPOM CUM-

JeNbHBIX pEOEp
PsI-MOYTOJIBHOTO
na-pajiesienumnes1a
Ha-3BIBAIOT €0

HOCTb MPSIMOM MPHU3-
MBI paBHa IIPOU3BE/IEC-
HUIO NIEPUMETPa OC-
HOBAHUS Ha BBICOTY




qucia IIJIOCKHUX

METpHHU.

JIAHEN-HBIMU

IMPU3MBI, T.C. HA JJIN-

MHO- pasmepamu. Hy O0KOBOTO pedpa.
T'OYI'OJIbHUKOB.
S, =2(2+4+5)= S,=2(3+6+7)= | V.=V, d’=a’+ b+ ’=
=22 em’. =32 em’. V,=abc=15-50:36 =2°+ 3%+ 6%=49
Ve=a® J d=y49=:7 (em)
a=315-50-36=¢
3
=3(5-2-3* =30 (m)
. SO=h
V:% S, V=8ocn*l ‘ AC=BD=
H : P —f 2 2
S | By e
=9:12= | (Vplp—allp=bl(p—c N ayes =10 (cm
— 108c’ BD_JZZAB —¢ 1 ()
8= V912225 | o 26+25417_y V2:8°=8v2 | op=260=5cm
= ! 32 ' oD-= %BD:4 V2
=15(cm) ocn= | ~——— | S0=VsD*—oD’=
OD— LBD—7 50 [V/34]34—26][34-25](3 SD=yS0*+0D*=¢
2 ’ i N49+32=9(cm) | _ 76925 = 144 -
SO=/SD*—0D*=  |=204:
' ' V=20 =12 cm.
f\/12,5 —-7,5 =\/100 4']5=3060(CM3)
=10(cm)
y=1°108 o
3
=360 (cm’).

Koumponwvnaa paboma Ne 5 « TEJIA BPALIJEHU A »

Jlaiite omnpeneneHue TAIHHIPA.

Bapuanm 1

Hapucyiite numnunnp,

00pa3yoIyIo0, paauyC U OCEBOE CCUCHUE.

Kaxkoit konyc Ha3biBaeTcs npsiMbiM? CrieniaTh pUCYHOK.

Takoe 0ombiI0il Kpyr? CaenaTh pUCYHOK.

KoTopoit 4 M , a obpasyrommas 5 M. Haiiiure 00bEM 111eOHsl.

YKQOKHUTE €ro

Kakass miocKocTh Ha3bIBae€TCs JMAMETPalIbHOW IIOCKOCThIO Imapa? Yro

3amaya: Kyua meOHs uMeeT KOHUYECKyr (opMy, paanyCc OCHOBAHHUS

10.3amava: Haiith miomane cedyeHHWs mapa paguycoM 25 CM ILIOCKOCTBIO,

npoBeAEHHOM Ha paccTosiHuKA 20 cM OT LIEHTpa 1apa.




Koumponwvnan paboma Ne 5 « TEJIA BPAILI[EHUA »

Bapuaum 2

. Jlante onpenenenne kKoHyca. Hapucyite KOHyC, yKaXuTe €ro
00pa3yIolyto, painyc, BRICOTY U OCEBOE CEUCHHE.

. Kakoil nununap HazeiBaercs npsimbiM? Crenatb pUCyHOK.

. Kakas niockocTh Ha3pIBaeTCs KacaTelbHOU K 1mapy? Cuenatb pUCyHOK.

. 3amaya: OObéM miapa paseH 2887 cM’. Haiimure miomans MOBEPXHOCTH
miapa.

. 3agava: [Tmomans 60KOBOI MOBEPXHOCTH KOHYCa paBHa 157 cM?, a IJIoLIa b
€ro OCHOBaHHUA Ha 67 cM® MeHbIne. Halimure 006EM KOHYyCA.

Koumponwvnan paboma Ne 5 « TEJIA BPAII[EHUA »

Bapuanm 3

. Jlanre onpenenenue mapa. Hapucyire map, ykaxxurte €ro HeHTp, paanyc.

. YKaXuTe BUAbl CEUCHHUI IWINHAPA U CIIETAUTE PUCYHKHU.

. Kakas ¢urypa nomyuurcss nmpu BpalieHUu paBHOOEIPEHHOTO TPEYTOJIbHUKA
BOKPYT €ro ocu cummeTpun? Crenante pucyHOK.

. 3ajmava: Paguyc mmimHApa paBeH 5 cM, INIOMIQJAh OOKOBOW TOBEPXHOCTH
BJIBOE OOJIBbINIE TUTONIAIM OCHOBaHUS. Haiinure 00bEM mumMHIpA.

. 3anmayva: [limockocTh MPOXOAUT HA pACCTOSTHUU 6 CM OT IIeHTpa 1mapa. Paguyc
ceueHus paBeH 8 cM. Haiiaure rtona b NOBEPXHOCTH Iapa.

Koumponvnana paooma Ne 5 « TEJIA BPALI[EHU»

Bapuanm 4

. Ilouemy miap sBisiercs TeynoM BpamieHus. Cpenaiite pucyHok. Jlaiite
ompenesieHue chepsl.

. Uto Takoe yceu€HHbIil KoHyc? Cnenatb pUCYHOK.

. Kakas ¢urypa moiayduTcs npu BpameHUH MpSIMOYTOJILHUKA BOKPYT €r0 OCH
cummerpun? Cremnaite pucyHoOK.



4. 3agava: Ilnomans OCEBOro cedeHWs LWIMHApa paBHa 64 cm’. Haiimure

IUTOIIAIb €ro 00

KOBOM IMOBEPXHOCTH.

5. 3apada: Halitu 00bEM Tena, MOIYYEHHOrO MPU BPALIEHUN NPSIMOYTOJIbHOTO
TPEYTOJIbHUKA C THITOTEHY30M 24 CM M OCTPBIM yIJIOM 30°BOKPYT MEHBIIIETO

KarTeTra.

OTBeThI K KOHTpOIbHOU padoTe Ne 5 «Tena BpamieHus»

MPOXOAIIAs Yepes3
LEHTp 11apa,
HA3bIBACTCIA
JMaMeTPaJIbHOM.

IInockocTh,
MPOXOJAIIAs Uepe3 TOU-KY
A 111apOBOU ITOBEPX-HOCTH
1 IEpIIEHIUKY-IIIpHAas

rouky A, Ha-3bIBa€TCA
KacaTeJbHOI
[LJIOCKOCTBIO.

paanycy, IpoBe-IEHHOMY B

KOHYC

B:f;mm Bapwuanr 1 BapuanT 2 Bapwuant 3 BapuanT 4
INe
BagaHus
6. [Muwmnapom Konycom HasbiBaetTcs HIapom HazbiBaetcs lap nonyuyaercs npu
Ha3bIBACTCA TEJIO,| TEJIO0, KOTOPOE COCTO-HT | Tej0, KOTOPOE COCTONT BPA-ILCHHUH IOIYKpyTa
[KOTOpOE ~ COCTOHT  W3| M3 Kpyra —OCHOBa- HUSI | . BCEX Touex] BOKPYT
MBYX § KpYTOB| KOHYca, TO4KH, HE IPOCTPAHCTEA, fa.| €T MAMETPA KaK OCH.
(ocHOBaHMIA), He| JIeKalleH B II0C-KOCTH
mexaniux B OJHOM IJIOC-| ATOTO KPyTa,- BePIIMHBI XOAMHXCA Hay ['panuna
[KOCTHM M COBMEIIAEMbIX| KOHYCA U BCEX OTpe3koB | PACCTOAHNH, HE mapa
mapanieIbHbIM (o0pa-3yomux), OouIbIIEM JIAHHOTO, OT Ha3bIBACTCS
[EPEHOCOM, M  BCEX| COEOUHSIIO-IUX JaHHOM TOuKku. OTa ) cepoii.
OTPE3KOB BEpUIMHY KOHYCa € TOYKa Ha3bIBACTCS
(o0pa3yomux), TOUKaMH OCHOBAHHS LeHTpOM mapa, 4
COEIUHAIO-ILUX &2
! JAaHHOE PACCTOSIHHE —|
COOTBETCTBYIOLLIUE
TOYKH JTHUX  KpPYIOB. paauycom lapa.
7. Konyc naseiBaercs Hunuuap HaseIBaeTCA Ocesoe ITnockocTs,
NPSIMBIM, €CJIH TIpsiMasi, NMPSAMBIM, €CIIH €T0 CeueHue napasuieibHas
COEIMHAIOIIAs obpazyromue OCHOBAaHHIO
BEPLIMHY KOHYCa C NEPHEeHIUKY IS PHBI i KOHycCa U
LIEHTPOM OCHOBAaHMS, | IJIOCKOCTSIM OCHOBAHUI. nepeceKaronas
MepIeHANKYIsIpHA = Ea KOHYC, OTCEKaeT
IJIOCKOCTH OCHOBAHMSI. ;—i—: OT HEro MEeHbBIIUI
% e : KoHyc. OcTaBIIascs 9acTh
P — Ha3bIBaeTCs yCEUEHHBIM
napasiesnbuble ocu n | KOHYCOM.
TIOCKOCTH
OCHOBAHMSI
8. | Mnockocrs, /<53~ <o

OUIAHAD
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Tecmovt no meme: «Axcuomol cmepeomempuu U uUx npocmeﬁmue C1e0Cmaus.

HapaﬂﬂeﬂbHOCWlb npAMbIX U naocKkocmety

BAPUAHT Ne 1

3amanue

Bapuant oTBeTa

1. Ilpomomxu npenioxeHue:
Cmepeomempus — omo pazoen 2eomempull,

uzyuaromes Queypeoi....

6 KOomopom

@) Ha naocKocmu,
0) 6 npocmpancmee;

8) Ha NPAMOII.

2. Kakue npsiMble B IPOCTPaHCTBE HA3bIBAIOTCA MAapAJIEIbHBIMU?

a) ecu Hu 1excam 6 0OHOUL
NIOCKOCMU u He
nepecexkaromcsi;

0) ecau onu nexcam 8
O0HOU ~ naoOCKOCMU U
nepecexkaromcsi;




6) eciu OHu Jjexcam 6
PA3HBIX NIOCKOCMAX U He
nepecexkaromcs.

3. Ha puc.l ckpemuBaronuMucs siBJISIOTCS IPSIMBIE:

a) AB u BB,
6) AB M,ZLC];

8) ABu A,/

4. 3anmcarp, UCIIONIB3Ys] MATEMAaTUYECKYIO CHMBOJIUKY:

IInockocms a nepecekaem naockocmo i no npsamoi a.

a) o f=a;
0) oNp=a;

8) a € f=a.

5. Kak mpouects 3anuce: [AB] a;, a € a 7

a) ompe3ok AB
NPUHAONIEHCUM NPAMOU A,
He Jqedcaueti  NI0CKOCmu
o

6) ompe3sok AB nescum na
npAMou a, He
npuHaonexcaujel
NIOCKOCMU 0.

8) mouku A u B nexcam na
npAMou a, He
npuHaonexcauyelt
NIOCKOCMU 0.

6. Toukn A, B, C u JI He 1eKaT B OJHOU IIOCKOCTH

a) npamvie AB u CHJ
nepecexkaromcs;
6) npamevie AB u CJ[ He
nepecexkaromcsi.

7. Ipsimbie AB n C]1 He nexar B 0JTHOM MII0CKOCTH

a) npsaimvle AC u B/l ne
nexcam 8 00HO
NAOCKOCMU;

0) npamvie AC u B/
nexcam 8 00HOU
NIOCKOCMU;

8. Moxer M nOpu  HapasieIbHOM
napaJuiesorpaMma MmojyquThCs Tpanenus?

IMPOCKTUPOBAHNN

a) moxcem, maxk Kax npu
napanieibHoM
NPOEKmMupo8aHuu
napanieibHoOCmy He
coxpausaemcs;

0) He Moodicem, mMaxK Kax
npu napanierbHoOM
NPOEKMUPOBAHUU




napanieibHoCmy
COXpaHsemcsi.
9. Yepes Touku A, B u cepenuny M otpeska AB mposexnens! | a) M;M;=10 m;
napajuieNIbHbIe TPSMBIE, TIEPECEKAIOIINE HEKOTOPYIO TUIOCKOCTh o L
B Toukax A; B; M, coorBerctBenno. Haiitu otpe3ok MM, eciu 0) MiM,=6"/s;m;
A Ai=3m; 6) MM, =20m.
BB=17m, npuuem AB He niepecekaer II0CKOCTb .
10.1ano: AABC; a||AB; ACN o= A;.BCN o= B, AB=15 cm; AA:: | a) 4:B,=45 cm;
AC=2:3. Haittu A B, -?
6) A]B]Z 5 CM,
8) AiB,=10 cm.

BAPUAHT Ne 2

3amanue

Bapuant oTBera

2. Ilponmomxu npenyioKeHne:
OcHogubiMu pueypamu 8 RPOCMPancmee AGIAIOMCA......

a) mouxa u npsamas,

6) mouxka u n10CKoCmy,
8) mouxka, npamas u
NJIOCKOCHIb.

2. Kakue npsiMble Ha3bIBaIOTCS CKPEIIUBAOLITUMUCS ?

a) npsamvle, KOMopvle He
nepecekaiomcs U He
Jexcam 8 00HO
NJIOCKOCU,

6) npsamvle, Komopbvie

nepecexkaomcs u
Jaearcam 8 00HOU
niocKkocmu,

8) npsmbie, KOMopule He
nepecekaiomest u 1excam
8 OOHOU NJIOCKOCIU.

3. Ha puc.1 napamienbHbIMU SIBISIOTCS MPSMBbIE: a) AiA u BC.
0) A1 {1 u BC.
8) A B, u BC;
4. 3anucarh, UCMOJb3YsI MATEMATUYECKYI0 CUMBOJIHKY: a) a a=A;

Hp}l]l/la}l a nepecexaem NA1OCKOCMb d 8 MOUKe A.

6) aa=A;




6) aNa=A.

5. Kak npouecTts 3anuce: {A;B} €a; a a ?

a) ompesox AB
NPUHAONEHCUM NPAMOUL

a, nexcauiel 8
niockocmu O.;

6) mouku A u B
npuHaoedcam npImou

a, komopasi jexcum 6

niockocmu o,

8) mouxu A u B neoxcam
Ha npamou d, He
npuxaoeddcauyelt

niockocmu o,

6. MoryT jiu npsiMbI€e a U 6 niepecekatbes? cl|6. a) nem;
6) mocym.
7. YeTpIpe TOYKH HE JIeXKAT B OJHOM IJIOCKOCTU. MoOTyT 1u | a)mocym;

KaKue-HUOYIb TP U3 HUX JISKATh HA OJHOM MPSMOM?

0) ne mo2ym.

8. Moxer aM TOpoeKIMs  Mapajiesorpamma

mapaJuiCJIbHOM IIPOCKTHUPOBAHUN OBITH KBa,ZIpaTOM?

npu

@) modxcem, maxk Kaxk npu
napanienibHoM
NPOEKMUPOBAHUL
napanieIbHOCb
coxpamsiemcsi;

0) ne mooicem, maxk Kax
npu
NPOEKMUPOBaAHUU

napajiiesibHom

napaiieibHocmb He

CoxXpaHiaemecsi.

9. UYepes Touku A, B u cepemuny M otpe3ska AB

IMPOBCACHBI mapauiCJIbHbIC IIPpsAMBIC, IepeCCKaromue

o B TOYKax A; B; M,
cooTBeTcTBeHHO. Haiitu otpe3ok MMy, eciiu A A;=13m;

HEKOTOPYIO  ITUIOCKOCTh

BB,=7m, npuuem AB He nepecekaeTr INIOCKOCTH d.

a) M1M1:21/7 M,
6) MiM;=20 u;
6) M;M,=10m.

10.AaHo: AABC; a| |AB; ACn a= A,,BCn a=B,,

AB=8 cm; AA;: AC=5:3. Hantn A,B,-?

a) AlB1=1 cm,
6) AlBlz 3 cm,

6) AlB1=4 CM.




BAPUAHT Ne 3

3aganue

Bapuanr otBera

3. Tlpomomku npeasioKeHue:
B cmepeomempuu  ceoticmea  ceomempuueckux — Queyp

ycmaHasauearomcs nymeM ooKazamenbcmed
coomeemcmeyryux....

a) akcuom,
0) meopem;

8) 3a0au.

2. YTo 3HAUMT: IpsIMasi ¥ TUIOCKOCTh MapaJiIeabHbI?

a) npamas u niI0CKOCmov He
nepecekaromcsl;

0) npamas u NIOCKOCMb
nepecekaromcst U 1excam 8
OOHOU NAOCKOCIU,

8) nmpamas u NIOCKOCMb He
nepecekaromcs, mo ecmov He
umerom oouux mouex.

3. Ha puc.]l ckpemuBaromumMucs siBJISIIOTCS IPSIMBIE: a) AiA uBC.
0) A1 [, u BC.
8) A1 B, u AB.
4. 3anucarb, UCTIOIB3YSI MATEMATUYECKYIO0 CUMBOJIUKY: a) o f =c;
Inockocmwv a nepecekaem niockocmu f§ no npsAmMou c. 0) a p=c;
8) o N f =c.

5. Kak mpouects 3anuce: [BC] €¢; ¢ a ?

a) ompeszok BC
NPUHAONEHCUM NPAMOU C,
nexcawelt 8 NI0CKOCmu o,

0) mouku Cu B
npuHaonesxicam npsamou ¢,
KOMOopas 1excum 6
NIOCKOCMU 0

8) mouxu A u B nexcam na
NpAMOI ¢, He
npunaonexcauyell




njiockocmu o,

6. Toukn K, L, M u N He JIe)KaT B OJJHOM IIIOCKOCTH

a) npamele KL u MN
nepecexkaromcs,

0) npawvie KL u MN He
nepecekaomcsi.

7.I1nockocTy a U f mapajuieabHbI IIIOCKOCTH Y. MOTYT JIU TJIOCKOCTH
au B mepecekarbcs?

a) mocym,

0) He mocym.

8.Jlana napasenpHas IPOEKLUMs TpeyroibHUKa. Yem uzolOpaxkaercs
MIPOEKIMUS CPEAHEN JINHUN TPEYTOJIbHUKA?

a) cpeowell nuHUel, MaxK Kax
npu napaiieibHom
NPOEeKmMupoB8aHUU
COXpaHsemcs — OMHOWEHUe
Ompe3sKos;

0) cpeowell auHuel, MaxK Kax
npu napaieibHom
NpPOeKmupo8aHuU He
COXpaHsiemcss  OMHOWEHUe
OmMpe3Ko8 .

9. Yepes Touku A, B u cepenuny M otpeska AB npoBeneHbl
napajuieJbHbIC TPSMBIE, MEPECEKAIONINEe HEKOTOPYIO MIIOCKOCTh ¢ B
Toukax A, Bi, M, coorBercTtBenHo. Haiitu otpe3zok M M, eciin A
A=251Mm;

BB,=51M, npuuem AB He nepecekaer ImI0CKOCTh .

a) M1M1:5 OM,'
6) M1M1=30 OM,'

6) M1M1=15 ()M

10.Jar0: AABC; of|AB; ACN a= A.BCN o= B,

AB=24 cm; AA,: AC=5:1. Haiitu A\B,-?

a) A1B1:6 CM,
6) A1B1= 3 CM,

8) AiB,=4 cm.

Kniou k mecmy

no meme:

«AKcuomul cmepeomempuu u ux npocmeﬁmue C/1e0Cmeusl. Hapaﬂﬂe.fleOCMb RPAMbBLX U

niaocKkocmei»:

BAPUAHT Ne 1: 0, a, 6, 0, 0, 0, a, 0, a, 6

BAPUHAHT Ne 2: ¢, a, 0,6, 0,a,0,a,é,0._

BAPUAHT No 3: 0, 6, a, 6, a, 0, 0, a, 6, 6.




Mamemamuueckuit ouxmanm «BEKTOPBI B IIPOCTPAHCTBE»
(na 10— 15 munym)

Bapuanm Ne 1
1. Urto Ha3BIBACTCS BEKTOPOM B IIPOCTPAHCTBE?

>

3. JlaiiTe onpeneneHue KOOpAUHAT
KOHLIOM B TOUKe Ax (X2, V2, 22).

JlaliTe onpeneneHne IeMCTBUM HAJl BEKTOPAMU: CKAJISIPHOTO MTPOU3BEICHUS.

BEKTOpA C HAYAJIOM B TOUKe Ai(X;, Vi z;) U

4. Kakue BeKTOpa Ha3bIBalOTCS PaBHBIMHU.

9,

Kaxkue BCKTOpa HA3bIBAKOTCA ITPOTUBOITIOJIOKHO HaHpaBHeHHBIMI/I?

Mamemamuueckuit ouxmanm «BEKTOPBI B IIPOCTPAHCTBE»
(na 10 — 15 munym)

Bapuanm Ne 2

N =

UTto Takoe HyJIeBOU BEKTOP?

Kakue BexkTopa Ha3bIBalOTCSl KOJUWTMHUAPHBIMU?

Urto Takoe abCooTHAs BEIMYUHA BEKTOpa?

Kakue BexkTopa Ha3bIBalOTCS OMHAKOBO HAMPaBJICHHBIMU?

JlaiiTe onpeneneHue IeMCTBUIA HAJl BEKTOPAMHU: CIIOKCHUSI U YMHOXKCHUS.

OTBETBI
Ha Mamemamu4ecKuil OuKmanm
«BEKTOPBI B IPOCTPAHCTBE»

e
eapuanma

We 3adanusn

Bapuanm Ne 1

Bapuanm Ne 2

L

BekxTopom B MIPOCTPAHCTBE

OTPE30K.

I[Ba HCHYIJICBBIX BCKTOpa Ha3bIBAIOTCs

Ha3bIBACTCsA HaHpaBJIGHHI)II\(JIIKOJIJII/IHI/IapHLIMI/I, CCJIM OHH JICKAT Ha OI[HOﬁ

[IPSIMOM WJIM HA NMAPAJUICIIbHBIX NPSIMBIX.

CKansipHbIM MIPOU3BEICHUEM
BEKTOPOB
a,;;a,;a,)u(878,;8,)  Ha3bIBaeTC
YHCIIO

a8t a6+ ase;.

a-g=|al-|8|cos o.

AGCOIIIOTHON BETMYMHOM BEKTOPA
| AB|Hasbieaom uucaoy x*+ y*+ 2%,

Koopannaramu BEKTOpPA C
HayajaoM B Touke Ai(x; yi, z) U
KOHIIOM B TOYKE Aa(X2 V2 22)
HAa3BIBAIOTCS YUCHA X2- X1, V2= Vi,
Zy-Z].

Bekmopbl A BuC D Ha3bpIBalOTCS OJUHAKOBO
HaIIpaBJICHHBIMH, €CJIM NOaynpsMbeie AB u
CD oanHaKoBO HaIpaBIICHBI.

BGKTOpa HAa3bIBAIOTCSA pPABHBIMU,
CCJIM OHHM COHAIIPABJICHBI H HX

CyMMOli BEKTOPOB aéa;;azas) W 86;,85,63)
Ha3bIBAIOT BEKTOP




JUIMHBI ~ paBHBI  (€CIM  OHH| C&;,;d,+8,:a5+85),

COBMEIIAIOTCS napayuenbHbiM [Ipon3BenenneM BekTopa
MEPEHOCOM). a (a;; a> az) Ha YMCJIO A Ha3bIBACTCS
4 pPaBHBIX BEKTOPOB | BeKTOp Ad=(A0a,;1a,; Aa,).

COOTBETCTBYIOIIME KoOopauHaThl | Eciiu A>(0,T0 HanmpaBiieHHe COBMAIaeT C
paBHEI. HarpaBjeHHeM BekTopa ad; eciu A<(0, TO
HaIpaBJICHHUEC IPOTUBOIIOI0KHO
HaIIpaBJICHHUIO BEKTOpa d.

5. |BexkmopbtABuCD Ha3bIBatoTCs Jr00as Touka B IPOCTPAHCTBE MOXKET
[IPOTUBOIIOJIOKHO paccmaTpuBaThCs Kak BEKTOp. Takoun
HaIlPaBJICHHBIMH, €CJIY| BEKTOP HA3bIBAETCS HYJIEBBIM.

10Ty TIPSIMbIE AB 51 CD
IPOTUBOIIOJIOKHO HAIIPABJICHBI.

3AUET
«JlekapToOBbI KOOPAUHATHI U BEKTOPHI B MPOCTPAHCTBE)»
Bapuanm No 1

6. CTopoHa paBHOCTOPOHHETO TpEyrojbHUWKa paBHa 12 cm. Halitu mmomanb
€ro OpTOrOHAJHLHOM TPOEKIMH Ha IUIOCKOCTh, KOTOpas oOpasyer ¢
IJIOCKOCTBIO mpey2obHuUKa y2o/° 30 °,

7. Hansl Touku A(0;0;7), B(1;4;2), C(0;4;5), D(4;2;0). Kakue u3 3TUX TOYEK
JIexKar:

1) B mockocT xy; 2) Ha OCcH 2, 3) B TUIOCKOCTH )Z.

8. Hoxaxwure, uto ueThipéxyroiabHuk ABCD c¢ Bepmmnamu B Toukax A(0;2;-3),
B(-1;1;1), C(2;-2;-1), D(3;-1;-5).

4. Tansimouku A[3;—1;2|uB|5;1;1). Haiidume koopouHams! u Mody1b éekmopa AB.

5. Hanwi Touku A(1;-1;3), B(3;-1;1) u C(-1;1;3). Beruuciaure yroa Mmexmny

BEKTOpaMU
ABuCB,
3AYET
«/lekapTOBbI KOOPAMHATHI H BEKTOPHI B IPOCTPAHCTBE)
Bapuanm No 2

1. [JaH npsiIMOYToJIbHbIA TPEYTOJIBHUK C KaTeTamu 6 U 9 cm. Haiitu miomans
€ro OpTOTOHAJIBHOM TMPOEKIMKM Ha TIUIOCKOCTh, KOTOpass oOpasyeT c
IUIOCKOCTBIO mpey2oibHuKa y201° 60 °,

2. Hanbsl Touku A(0;6;0), B(0;3;3), C(3;4;8), D(1;0;9). Kakue u3 3TuxX TOYEK
JIe¥kKAarT:

1) B miiockocTu xz; 2) Ha ocU y; 3) B INIOCKOCTH Z.

3. Hokaxwure, yto yeThlpéxyroibHUK ABCD c Bepmmnamu B Toukax A(2;1;3),
B(1;0;7), C(-2;1;5), D(-1;2;1).

4. Jlanvimouku A(3;—1;2|uB|(5;1; 1|. Haiidume koopduxamsi u Modyab eekmopa BA .




5. Hansl Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beruucnure yroan Mexmay
BEKTOpaMu

CAuCB.

1.

3.

3AUYET
«/lekapToOBbl KOOPAMHATHI H BEKTOPHI B IPOCTPAHCTBE)
Bapuanm Ne 2
JlaH mpsAMOYTOJBHBINA TPEYTONBHUK C KaTeTaMu 6 U 9 cM. Halitn momanp

€ro OpPTOrOHAJIBHOU IPOECKIUU

Ha IUIOCKOCTD,

IJIOCKOCTBIQ Mpey2o/ibHuKa y201° 60 °,
Hanbr Touku A(0;6;0), B(0;3;3), C(3;4;8), D(1;0;9). Kakue u3 s3tux TOUEK

JICKAT:

1) B mimockocTH xz, 2) Ha OCH ), 3) B TUIOCKOCTH VZ.
Hoxkaxwure, yTo uyeTblpéxyronbHuk ABCD ¢ Bepuinnamu B Toukax A(2;1;3),

B(1;0;7), C(-2;1;5), D(-1;2;1).

4. lanvimouku A(3;—1;2|uB|5;1; 1|. Haiidume koopduHamb! u Modyab eekmopa BA .
5. Hansl Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beruucnure yroa Mexmay
BEKTOpaMu

CAuCB.

OTBETHBI

k 3AUETY

«/lekapTOBBI KOOPAUHATHI M BEKTOPHI B IPOCTPAHCTBE)

KoTOopasi o00pa3yeT c

e
eapuanma Bapuanm Ne 1 Bapuanm Ne 2
We 3adanusn
6. SaBoc=Snapc 'COS @ SpBoc=Sanpc "COS @
23 as.6-9 .
SAABC:a 4 El SAABC:?(’T:(’ 27
2 [q _ o 1_.
SaBoc= 124\/3 -c0s30°=36+3 g Sapoc=27 1 €0s 60 °=27 'EZC 13,5(cm?)
=54(cm?)
7. |)Bxy: D; 1)Bxz: D;
2)Ha ocH z. A; 2)Ha ocu y: A,
3)Byz: A; C. 3)Byz: A; B.
8. Bocmonwszyemcst popmynamu st [Bocnonb3yemcst  dhopMmyiamMu IS
KOOPJIMHAT CEPEIMHBI OTpe3Ka B KOOPAWHAT  CEPEAUHBI  OTpe3ka B




N Y P
AC:x 5 =" z
—-3—-1 .

2

1+3 1-1

BD:X— 2 :1)_)}—7_0:2—
ﬁz_z_

2

KoopauHnaTel cepeinHbI
otpe3koB AC u BD coBnaaaror,
nostomy nuaroHanu AC u BD
yeThipéxyroiparka ABCD
MEPECEKAIOTCS U TOUKOU
MepEeCceUEHUs JIeNATCS MOMoJaM,
CJIEIOBATENBHO
4eThIpEXyroapHuK ABCD —
napaJiIeIOrPAMM.

s y=——=0; = =1;7= =4,
AC: x 5 =" =",
-1 0+2 7+1
cxy=—=0; y= =1;7= =4,
BD:x==5=0; = 2= =1iz="

Koopaunate! cepearabl oTpe3koB AC
u BD coBnagart, mo3ToMy auaroHalIu
AC u BD uyetsipéxyronsanka ABCD
NIEPECEKAIOTCS U TOUKOM MepeceyeHust
JIEJISITCS MIOTI0JIaM, CIIE0BAaTEeIbHO
4eThIpEXyroapHuK ABCD —
MapajuIeIorpamMMm.

9. |AB:5-3=2;1-(-1)=2;1-25BA:3-5=-2;-1-1=-2;2-1=1.
1. |BA|=(—2)+(—2)*+1%=3.
|AB|=y2°+2*+(—1)’=3.
10.| AB:3-1=2;-1-(-1)=0;1-3= |CA:1-1=0;3-2=1;0-(-1)=1.

-2.
CB3—-(-1)=4;-1-1=-2;1-3
=-2.
_ AB-CB _.
COS P=———==0
|AB|-|CB|
2:(—4]+0-0+(—2)-2 _;
V2 407+ (=2) 47+ (—2) 4 (-2)
12 3 43

CB:1-2=-1;3-2=1;-1-(-1)=0.

CA-CB —.
[cAl-lcB|
0:(—1/+1-1+1-0
2. 42,42 s o ¢
JoP+ 17412V —1]+1%+0

.1
(= op=60°.
2= ¢

cos o=




4. KOHTPOJILHO — U3MepPHUTeJIbHbIe MATEPHUAJIbI IJISI UTOTOBOH aTTeCTAIUU 1O
Y4eOHOM TUCHMILIIMHE.

[IpenmMeToM OLIGHKH  SIBJISIOTCS YMEHUS W 3HAHUA. KonTtpomns
ocyuiecTBisieTcst B popme tecta. Bpemst BeinmoaHeHus: paboThl 3uaca.

1. TTACIIOPT

Ha3uauenue:

[IpennazHayeH isi KOHTPOJISI U OLIGHKH PE3yJIbTaTOB OCBOCHHS y4eOHOI
AUCUMIUTUHBL «MartemaTtuka» (MpOQUIbHBI YPOBEHb) CIEAYIOIIUX YMEHUH U
3HAHUM:

3-1. 3HaueHHe MAaTEMAaTUYCCKON HAYKH JIJISl PEIICHUS 3a/1a4, BO3HUKAIOIINX B
TEOPHH U TPAKTUKE, IUPOTY U B TO KE BPEMs OIrPaHMYCHHOCTh TPUMEHEHHSI
MaTeMaTHYECKUX METO/IOB K aHAJIN3y U UCCIICIOBAHHIO MPOIICCCOB U SIBJICHUIA B
MPUPOJIE U OOIIECTBE.

3-2. 3HaHue MPAKTUKH U BOIIPOCOB, BOSHUKAIOIIUX B CAaMON MaTeMaTHUKE JIJIs
(hopMHPOBAaHUS U PA3BUTHS MAaTEMAaTHIYECKOW HAYKH; ICTOPUIO PA3BUTHSI TIOHITHS
4yucia; CO3/aHusl MaTEMAaTUYECKOTO aHaJIM3a; BOSHUKHOBEHUS U PA3BUTHUS
r€OMETPUH.

3-3.YHuBepCaIbHbIN XapaKTep 3aKOHOB PA3BUTHS MAaTEMAaTUYECKUX PACCYKICHUN;
UX MPUMEHUMOCTb BO BCEX 00JIACTIX YEIOBEUECKOU IEATETbHOCTH.

3-4. BepOATHOCTHBIN XapaKTep Pa3IMUHbIX IPOLIECCOB OKPYKAOLIET0 MUPA
YMeTs:

V-1.BBINONHATH apuMeTHUecKue AeUCTBUS HAJl YMCIaMU, COYEeTasl yCTHbIE U
MUCHbMEHHBIE PUEMBbI; HAXOIUTh MPUOJIMKEHHBIE 3HAUCHUS BEJIUYHUH U
MOTPENTHOCTH BBIYKMCIICHU (a0COMIOTHAS U OTHOCUTENbHAS ); CPAaBHUBATH

YU CIIOBBIEC BBIPAKECHUS;



V-2.HaXxoIuTh 3HAYEHUsI KOPHSA, CTEMeHH, Jjorapudma, TPUTOHOMETPUUECKUX
BBIDQKEHUI HA OCHOBE OIpEJeiCHUs, UCHONb3ysd TpPU HEOOXOAUMOCTH
MHCTPYMEHTAJIbHBIE CPEJCTBA; TIOJIb30BAThCS MPUOIMKEHHOM OLIEHKOM TMpu
MIPAKTUYECKUX pacyeTax;

V-3 .BBITIOJIHATH MPe0Opa30oBaHMs BEIPAKEHUM, TPUMEHSS (DOPMYIIbI, CBI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, JJOrapu(MOB, TPUTOHOMETPUICCKUX (PYHKITU;

V-4 BpIUMCHATh 3HAYEHHE (PYHKIMM MO 33JaHHOMY 3HAUYEHHIO apryMeHTa IpH
pa3IMUYHBIX CIOC00ax 3a1aHusl PYHKLINH;

VY-5.omnpeaensiTe OCHOBHBIE CBOMCTBA YUCIOBBIX (PYHKINN, WILTIOCTPUPOBATH UX Ha
rpadukax;

V-6.crpouth Tpa@uKkd U3YYEHHBIX (QYHKUUH, WUIIOCTPUPOBATH MO Tpaduky
CBOMCTBA AJIEMEHTAPHBIX (PYHKIUH;

V-7.ucnonb30BaTh MOHATHE (YHKUMU Uil ONMMCAHUS W aHAIM3a 3aBUCUMOCTEH
BEJIMYUH;

V-8 HaxoAUTh MPOU3BOHBIC FJIEMEHTAPHBIX (PYHKIUNA;

VY-9.ucnonap30BaTh NPOU3BOIHYIO JJIsl U3yUYEHUSI CBOMCTB (DYHKUUN M MOCTPOCHHUS
rpaduKoB;

V-10.0pyMeHATh MPOU3BOAHYIO JUISl MPOBEACHUS NPUOIMKEHHBIX BBIYUCICHUH,
pemarb 3aJaud MPUKIAJHOTO XapakKTepa HAa HAXO0XKICHHE HAaWOONbIIEr0 MU
HaMMEHBIIEro 3HA4YCHHS,;

V-11.BbIUHCIATH B MPOCTEUILUX CIyYasX IVIOMAAN U 0OBEMBI C HCIOIb30BAHUEM
OINPEJEICHHOr0 UHTETPalIa;

V-12.pewars palMOHAIIbHEIE, IIOKa3aTelIbHBIE, Jorapudmuueckue,
TPUTOHOMETPUYECKUE YPABHEHHUSI, CBOJSAUIMECS K JUHEHHBIM M KBaJpaTHBbIM, a
TaK)K€ aHaJIOTUYHbIE HEPABEHCTBA U CUCTEMBI;

V-13.ucnonb3oBaTh rpadUueCKUil METOJ] pellICHUs] YPAaBHEHUN U HEPABEHCTB;
V-14.u300paxkaTh Ha KOOPAUHATHOW IMJIOCKOCTH PEIICHHs] YPABHEHHI, HEPABEHCTB
Y CUCTEM C JIByMsI HEU3BECTHBIMU;

V-15.coctaBnsith W pemaTh yYpaBHEHHS U HEPABEHCTBA, CBS3BIBAIOIIME
HEU3BECTHBIEC BEIMYMHBI B TEKCTOBBIX (B TOM YHUCIIE MPUKIIAIHBIX) 3aa4ax.
V-16.pematy mpocTeiiine KoMOMHATOpPHBIE 3aJaud METOAOM Iepebopa, a
TaK)Ke C MCIIOJIb30BAHUEM U3BECTHBIX (pOpMYyT;

V-17.BbMHUCTATE B MPOCTEUININUX CIIydasX BEPOSTHOCTH COOBITHI Ha OCHOBE
MOJ/ICYETa YHCIIA UCXO/IOB;

V-18.pacnio3HaBaTh Ha 4YepTeKaxX U MOJENSIX MPOCTPAHCTBEHHBIE (POPMBI;
COOTHOCHUTb TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMH, H300pAKEHUAMU;
V-19.onucbiBaTh  B3aMMHOE  PACIHOJIOKEHHE TPSIMBIX W IUIOCKOCTEH B
IPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOEHUS 06 IMOM PACNONONHCEHUU,
V-20.aHanu3upoBaTh B NPOCTEHIINX CIy4yasX B3aMMHOE PACIOIOKEHHE OOBEKTOB
B IIPOCTPAHCTBE;

V-21.u300pakaTh OCHOBHBIE MHOTOTPAHHUKHA U KpPYIJIBIE TeJa; BBIMOIHSITH
YepTEeKHU N0 YCIOBHIM 3a]1a4;

VY-22.cTpouts npocTeiiine ceueHus Kyoa, Ipu3Mbl, TUPAMUIBL;

V-23.pemwate MIAHUMETPUUECKUE U NMPOCTEUIINE CTEPEOMETPUUECKHUE 3a7a4d Ha
Hax0XJICHUE T€OMETPUUECKUX BETUYUH (IJIMH, YIJIOB, IUIONIaei, 00bEMOB);

V-24 ucnonb30BaTh NpU PEIICHUHA CTEPEOMETPUUYECKUX 3a7a4 IUIAaHUMETPUUECKHUE
(haKThl U METOJIBL;



VY-25.1poBOAUTH NOKa3aTEIbHBIE PACCYKACHUS B XOA€ PEIICHUS 33/1a4;

Hmozoeswtit 3k3amen
1 BapuaHT 3K3aMeHALMOHHOM PadoThI

ObsazamenvHas wacmo
[Ipu BbINIOTHEHNHU 3a4aHui 1-8 3anuIIMTE XO1 PEUICHUS U MOJTYYEHHBIN OTBET

1.(1 6ann) YuebHUK cTout 60 pybneir. OnpeaennTe, CKONbKO TaKUX Y4EOHUKOB MOXKHO KynuTb 3a 200
pybnei, ecnm ero ueHa cHu3uNacb Ha 10 %.
2.(1 6ann) Onpenenunte, CKONbKO BAHOK KPACKM MO 3 K HEOH6XO0AMMO KyNUTb A7 MOKPACKM Nosa B
KabuHeTe maTeMaTUKM Naowanbto 5x7 Mz’ ecav Ha 1y° pacxoayetca 300 rpamm Kpacku.
3.(1 6ann) OnpeaenuTe, KakMe U3 NEPEUNCTEHHbIX TOYEK NPUHAZNEXKAT rpaduRy GyHKUMK Y (X)=5x-2
A(2;8); B(0;1); C(3;7), A(0;-2).
1 2

4.(1 6ann) BbluncnuTe 3Ha4YeHMe BblpaXKeHMs 4§+8§+\/1_6.

. i 1 T
5. (1 6ann) HanguTe 3Ha4yeHMe Cos a , eCNM U3BECTHO, YTO Sin a= 5 mo<a <5
6.(1 6ann) Pewunte ypaBHeHue 24 " '=16>",
7 .(1 6ann) Bbluncaunte 3HaueHue BbipaeHnalog,27+1log,25+1g 100+Ig1.
8. (1 6ann) Pewwwute ypasHenuelog,[3—x|=0.
9.(1 6ann) Onpegennte, KaKoM U3 HUXKe NPUBEAEHHbIX TPAadMKOB COOTBETCTBYET YETHOM
dYHKUMM. OTMETbTE €ro 3HAKOM «+» U KPaTKO NOACHUTE, NMOYeMmYy.



Hcnoneiys rpaduk pynkumu y = f(X) (cM. puc. HUXKE), ONPEeTUTE U 3alUIINTE
OTBCT:

10.(1 Gayr) HaMMeHbIIee U HanOoJIbIIee 3HAYCHUS (PYHKIINH;

11.(1 Gamm) mpoMeKyTKH BO3pacTaHHs U yObIBaHUS (PYHKLUH;

12.(1 6amn) npu kakux 3HaueHusx x f(x) >0.

Mpu BbinoAHeHUU 3aaaHKK 13-18 3anuwnTe X0A peLeHUAa U NoNyYeHHbI oTBeT
13. (1 6ann) OT aneKkTpUYECcKoro ctonba BbICOTOM 8 METPOB K 34aHMI0, BbICOTa KOTOporo 4
MeTpa HaTAHYT Kabenb. OnpeaenuTe AanHy Kabens, ecim paccTosHUE MeXay 34aHNeM U
cTon6om 3 meTpa.

14.(1 6ann) Teno aueTca No 3akoHy S(t)= 2x>-7x+3. OnpeenuTe, B KaKO MOMEHT BpeMeHU
CKOpOCTb byaeT paBHa 21.

15.(1 6ann) Hallamte obnacTb onpesenenusa dbyHKuMM y = Lg (x>-2x).

1 -
16. (1 6ann) PewwnTe ypaBHeHUe Ex/x—5=4

17.(1 6ann) PelunTe ypaBHeHMeE co s’ x +sin x=—sin’x

18.(1 6ann) MNpsAMOYro/ibHbIN TPEYroNbHWUK C KaTeTaMM C KaTeTamu 2 cM 1 4 cm B NepBbii pas
BpaLLAeTCcA BOKPYr 60NbLIOro KaTeTa, a BO BTOPOM — BOKPYr MeHbLuero. Onpeaennte
NONlyYEeHHble reoMeTpUYECKUE Tesla U CpaBHUTE Naowaam nx HOKOBbIX NOBEPXHOCTEMN.

,ZIOI’ZOJZHMmeflea}Z yacmosv

IIpu BbInoHeHui 3aganni 19-22 3anuiunTe X014 pelieHus: M MOJIyYeHHbIH
oTBeT

19.HailanTe npomeKyTKM yObIBaHUA QYHKUMM Y =x>—3 x*— 45 x +225.



20.(3 6anna) OcHoBaHWEM NPAMON NPU3MbI ABAAETCA POMD co cTopoHoM 14 cm m yrnom 30 °.
MeHblUuee U3 AnMaroHaabHbIX CEYEHUIM MPU3MbI ABASETCS KBagpaTom. Hanamute o6bem
NpU3Mbl.

21. (3 6anna) PewunTe cuctemy ypaBHEHNUN 1085X—1)€<J§53yy=_1(‘)1g5(y+3)

22.( 3 6anna) Hangure pelieHme ypaBHeHus : 1+cosx +cos2x=0

2 BapHaHT 3K3aMEHALMOHHON PadOThI

AJIA IIPOBEACHUSA MUCbMEHHOT0 IK3aMEHaA 110 MATEMATHKE

Oobsa3amenvnan yacmo
IIpu BpInoJIHeHNH 3a4aHui 1-8 3anuIIKTE X0 pelIeHUs U MOJYYeHHBIN

1.(16ann) Brnoknot ctout 40 py6neii. Kakoe HanOombiee KOINIECTBO TAKUX OJIOKHOTOB MOXKHO OyAeT
KynuTh Ha 500 py6ieit mocie moBeIeHus eHsl Ha 15%7?

2.(1 6anm) Onpeaenute, CKOJIBKO OaHOK KPAcKH 10 3 KT He00X0AUMO KYNUTH JUIs IOKPACKHU 110JI1a B
aKTOBOM 3aJe romasio 10x7 a2 ecm Ha 1° pacxomyercs 300 rpamMm KpacKu.

3.(1 6amn) Onpenenute, KaKue U3 NEPEUMCICHHBIX TOUEK MpUHAUIeKaT rpaduky GyHKInU y (X)=4x-2.
A(10;2); B(2;6); C(3:4), 4(0;-2).

4.(1 6ayur) Berauciure 3HaY€HHUE BBIPAXKESHHS

1 -
252 +5%+4/625.

. 3 b
5. (1 6amn) Haiigure 3HaueHUe COS a , €CIIM U3BECTHO, YTO Sin a= T n0<a <§

6.(1 6amn) Pemure ypasuenue 3°**'=9%*,
7 .(1 6amn) BeraucauTe 3HaYeHne Beipaxkenue 10g,32+1g1+log,9+1g 100.

8. (1 6amn) Pemmre ypasrennelog,(5+2 x|=1.



9.(1 6ann) Omnpenenute, KAKOH U3 HUXKE MTPUBEICHHBIX TPAQUKOB COOTBETCTBYET YETHOU
¢ysakuuu. OTMETBTE €r0 3HAKOM «+» M KPaTKO MOSCHUTE, TIOYEMY.

1 2
[N

LW

Ucnionb3ys rpaduk dyHkimu y = f(x) (CM. pUC. HIKE), OTIPEJCITUTE U 3aUIINTE
OTBCT:

10.(1 Gayr) HaMeHblIee U HauOobIIee 3HaYeHUsT (YHKINN;

11.(1 Gayn) mpoMeKyTKH BO3pacTaHMsI U yObIBaHUS (PYHKIINH;

12.(1 Gamn) npu kakux 3HadeHnsx x f(x) >0.

[Tpu BeImONHEHUM 3a1anuii 13-18 3anuimmTe Xo1 peeH s U MOTYyYEHHBII OTBET

13. (1 6amt) OT 35meKTpUUECKOro CT010a BBICOTOM 8§ METPOB K 3[aHHUIO, BBICOTAa KOTOPOTO 2
MeTpa HaTsAHYT Kabenb. OnpenenuTe NIMHY Kabels, €CIM PACCTOSHUE MEXy 3/1aHUeM U
CTOJI00M 8 METpOB.

14.(1 6amn) Teno aBuxeTcs 10 3akoHy S(t)= 2x*+x+4. Onpenenure, B Kakoil MOMEHT BpEMEHU
CKOpOCTb OyzieT paBHa 59.

15.(1 6amn) Haiimure o6nacts onpenenenns GyHkuun y = Lg (6 x*-2X).
1 ——
16. (1 6amn) Pemure ypaBHeHHE EJ x+4=9

17.(1 6amn) Pemute ypaBHeHue cos’x =—sin® x—sin x.



18.(1 6ayn) [TpsAMOYTONBHBIN TPEYTOJBHUK C KATETaMHU C KaTeTaMH 3 ¢M M 5 ¢M B IIEpBBIiA pa3
BpaIaeTcs BOKpYT OOJBIIOTO KaTeTa, a BO BTOPOil — BOKPYT MeHbIero. Onpenenure
MOJTyYeHHbIE TEOMETPHUECKHUE TeJa U CPABHUTE IUIOIAAN UX OOKOBBIX MOBEPXHOCTEH

Lononnumenvnasn wacmo
IIpu BeINONHEHNH 3a0aHuid 19-22 3anuimnTe X0 peIeHUs U MTOJIYYEHHbBI OTBET

19.HaiiauTe npoMexyTKu yObIBaHUS GYHKIUU y =2 x° —15x°+36 x +1.

20.(3 6anna) OcHOBaHMEM IPSMON MPU3MBI SIBIIIETCSI pOMO cOo cTOpoHOM 16 cm 1 yriiom 60 °.
Membliiee U3 AMaroHanel ceueHus MpU3MBbI SBIsieTCs kBaaparoM. Haiinute o0bem mpu3mel.

| 327=972
21. (3 6amna) Pemute cucreMy ypaBHEHHMA log 5 x —y)=2.

22.( 3 6ara) Halimure pemenne ypaBHeHus : 1- cos2x = 2sinX.

3 BapHaHT 3K3aMEHALMOHHOM PadoThI

AJIA IIPOBEACHUSA MIUCbMEHHOT'0 JK3aMEHaA 110 MATEMATHKE

Obazamenvnan wacmeo
IIpu BbINOJHEHUH 3aJaHui 1-8 3anuiuTe X0 pelieHus U MOJYYeHHbIN

1.(1 6amn) [Tauka cnuBOYHOTO Maca cTout 25 pyoOseii. [leHcnoHepam Mara3uH JIeinaeT CKUAKY
5%.CKoJIbKO Mavek Maciia CMOXeT KyIUTb IIEHCHOHEp 3a 100 pyOuei?

2.(1 6ayn) Onpeaenure, CKOJIBKO OaHOK KPacKH 1Mo 2 KI' HeOOXOJUMO KYIHTh I IOKPACKH T0Jj1a B
CIIOPTHBHOM 3aJie Tomansio 20x7 x°, ecnu Ha 13> pacxomyercst 300 rpaMM KpackH .

3.(1 6amr) Onpenenute, Kakue U3 MEPEUNCICHHBIX TOUYEK IPUHAIIEKAT TpaduKy PyHKINH Y (X)=2x+2.
A(0;2); B(0;1); C(-25-2), 1(0;2)

4.(1 6amm) Beraucnute 3HaueHUE BBIPAKESHUS

1
32 +/81+27°.

. . s
5. (1 6amn) Haiimure 3HaUeHHE Sin a , €CJIM M3BECTHO, uTo cos a= 0,6 u 0 <a <5



6.(1 6amn) Pemure ypaBHeHue 22 ' =4°",
7 .(1 6amn) BeraucaunTe 3Hauenune Beipaxenusalog, 8+I1g 1+log,64+1g100
8. (1 Gamn) Pemmre ypasrenue log,[x+3|=2.

9.(1 6ann) OmnpenenuTe, KaKOH U3 HUXKE MIPUBEICHHBIX TPAPUKOB COOTBETCTBYET HEUECTHOM

¢ysaku. OTMETBTE €0 3HAKOM «+» M KPaTKO TOSCHUTE, IIOYEMY .
v [ T
)
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Ucnonb3ys rpaduk dyHkimu y = f(x) (CM. pUC. HIKE), OTIPEJCTUTE U 3aHUIINTE
OTBCT:

10.(1 Gayr) HanMeHbIIee M HanOoJIblIee 3HAYCHUs (PYHKIINH;

11.(1 Gamm) mpoMeKyTKH Bo3pacTaHMsl U yObIBaHUS (PYHKLUH;

12.(1 Gamn) mpu Kakux 3HaueHHsx x f(x) >0.

[Tpu BeImONHEHUM 3a1anuii 13-18 3anuimmTe Xo1 peeH s U MOTYyYEHHBII OTBET

13. (1 6amn) Ot snekTpryeckoro cTosda BeicoToi 10 METPOB K 3/1aHHIO, BEICOTa KOTOPOIO 6
MeTpa HaTAHYT kalenb. Onpenenure UIMHY KaOells, €CIN pacCTOSHUE MEXIY 31aHHEM U
crosiboM 3 meTpa.

14.(1 6amn) Teno aBuskeTcs 10 3aKoHy S(t)= 5x°—3 x+ 3. Onpeenure, B KaKOi MOMEHT
BPEMEHHU CKOpPOCTh OyzeT paBHa 17.

15.(1 6amn) Haiimure o6nacts onpenenenus pyukuun y= Lg (3x*—64.)
1 -
16. (1 6amn) Pemre ypaBHeHHE 5 Vx—8=3.

17.(1 6amn) Pemute ypaBHeHHe -sin” x+sin x =cos” x



18.(1 6ayn) [IpsAMOYTOIBbHBIN TPEYTOJBHUK C KATETaMHU C KaTeTaMH 4 ¢cM M 5 ¢cM B TIEpBBIA pa3
BpaIaeTcs BOKpYT OOJBIIOTO KaTeTa, a BO BTOPOil — BOKPYT MeHbIero. Onpenenure
MOJTyYeHHbIE T€OMETPHUUECKUE TeJla U CPAaBHUTE TUIOIIAIN X OOKOBBIX ITOBEPXHOCTEH.

ﬂOlflOJZHumeﬂbHClﬂ yacmo

[Ipu BeImOIHEHMM 3aaHui 19-22 3anummTe X0 peluieHus u
ITOJIYYEHHBIA OTBET

19.Haiinure npomexyTku yObiBanus GyHKIUH y =3 x°—5 X

20.(3 6amma) OcHOBaHHEM IPSMOI TTPU3MEI SIBIISIETCSI pOMO co cTopoHoit 11 cm u yriom 60 °.
Memblee U3 AMaroHanel ceueHus MPU3MBI SIBIIsieTCs KBaaparoM. Haiiiute 00beM mpu3mel.
log,[x—y|=0

21. (3 6amna) Pemute cucreMy ypaBHeHHH| 5,
X +y'=25

22.( 3 6amna) Haiiure penienne ypaBHEHHMS : sin” X — 3 sinxcosx +2 cos” x=0.

4 BapHaHT 3K3aMEHALIMOHHOI PadoTHI

AJIA IMIPOBEACHUSA MUCbMEHHOTI'0 JK3aMEHaA 110 MATEMATHKE

Oobsa3amenvnan yacmo
IIpu BpInoIHeHHH 3a4aHuil 1-8 3anuiKMTe X0 pelieHUs1 U MOJTY4YeHHbIN
OTBET

1. Terpans crout 20 py6neii. Kakoe Hanbosblee 4nuciio TaKuX TeTpaaeid MOXKHO OyAeT KymuTh Ha 650
pyOuieii mocie noHmwxkeHus nensl Ha 20%?
2.0npexenure, CKOJIBKO 0aHOK KPACKH 10 3 KT He00X0AUMO KYNHUTH JUIs IOKPACKH T0JIa B KabuHeTe
MaTeMaTHKH TLIOmaabio Sx7 u?, ecim Ha 1% pacxomyercs 300 TpaMM Kpacku.
3.(1 6amr) Onpenenute, Kakue U3 MEPEUNCICHHBIX TOYEK IPUHAIIEKAT TpaduKy GyHKINHN y (X)=3x-2.
A(0:-2); B(0;1); C(3:4), A(1;1).
3

4.(1 6amm) Beraucnute 3HaueHUE BBIPAXKESHUS 22 N \/@+ 45.

. . 4 m
5. (1 6ayn) Haiigure 3HaueHue cos a , €CJIM U3BECTHO, YTO Sin a = oM om<a<y
6.(1 6ann) Pemure ypasuenue 5% = 25"
7 .(1 6amn) Beraucaute 3Havenne Beipaxenuslg 1+1og;27+log:36+1g 1000.
8. (1 6ar) Pemnre ypasuenue log, (3 —x|=2
9.(1 6amn) Onpenenute, KAKOK U3 HIKE MTPUBEICHHBIX TPAPUKOB COOTBETCTBYET HEUCTHOM
¢bysakmu. OTMETHTE €0 3HAKOM «+» M KPAaTKO MOSCHUTE, IIOYEMY .



Ucnonb3ys rpaduk pyHkuuu y = f(x) (CM. pUC. HHKE), OTIPEJEIUTE U 3alUIINTE
OTBCT:

10.(1 6amr) HauMEeHbIIIee U HauOOJIbIIIee 3HAUCHUS (PYHKITUH;

11.(1 6am1) mpoMexyTKH BO3pacTaHus U yObIBaHUS (QYHKIHI;

12.(1 6amr) mpu kakux 3HaueHHsIX x f(x) >0.

[Ipu BeImoOTHEHNM 3aaHui 13-18 3anmuimmTe X0 peuieHus u
ITOJIYYEHHBI OTBET

13. (1 6amr) OT 251eKTpUYECKOTo CTOI0a BBICOTOM 11 METPOB K 37aHUIO, BEICOTA KOTOPOTO 7
METpPOB HATSAHYT Kabenb. Onpenenure JIMHY Kabems, €Cliu pacCTOSTHUE MEXKIY 3JaHHEM U
cTosioom 3 meTpa.

14.(1 6amn) Teno aBuxeTcs 10 3akoHy S(t)= 4x°— x +5. Onpeenure, B KaKoi MOMEHT BpeMeHH
CKOpOCTh OyneT paBHa 19.

15.(1 6amn) Haitnure o6nacts onpenenenus pyukuun y=Lg (5x°—104.).

1 _
16. (1 6amn) Pemure ypaBHEeHuE Z\/ x—2=2,

17.(1 6amn) Pemute ypaBHEHHE cos° x +sin X =—sin’ X.

18.(1 6aswn) IIpsAMOYTroJIbHBIN TPEYTONBHUK C KATETAMH € KaTeTaMu 1 CM U 5 ¢M B NepBbIi pa3

BpaIIaeTcsi BOKPYT GONBIIOro KaTeTa, a BO BTOPO — BOKPYT MeHblero. Onpesesure

TIOJTy4EHHBIE TEOMETPUYECKHE TENIA M CPABHUTE IUIOMIAIN UX GOKOBBIX TIOBEPXHOCTEHA.
Jonoanumenvnas wacmo

IIpu BBIIONHEHMH 3ananuii 19-22 3anuImmTe X0/ peMIeHHs ¥ TOIyYEHHbIN OTBET

19.HaiiauTe npoMexyTKu yObIBaHHS QYHKIMH y =x+3x°—9x.



20.(3 6amna) OcHOBaHHMEM MPSIMOU MTPHU3MBI SBIISETCS pOMO CO cTOpoHOM 15 cM 1 yriiom 60 °.

MeHnbliiee U3 TuaroHasiei ceueHus MpU3MBbl sBJsieTca kBaaparoM. Haliure o0beM Mpu3MBbl.

21. (3 6amra) Pemure cucteMy ypaBHEHHI

log, x+log,y =4
lgx—Ig y=2.

22.( 3 6anta) HaiiguTe pelieHne ypaBHEHHS : COS” X = COSX+ 2.

Kpumepuu oyenku umozogoii padomoi:

Ouenka

Yucjo 60a,1J10B,
Heo0XoAuMOoe 1JI51 MOJTYYeHHUsI OLeHKH

«3» (yIOBJIETBOPUTEIHHO)

9-14

«4» (xoporio)

15-20

(He MeHee OHOTO 3a/IaHUS U3
JIOTIOJTHUTEIbHON

4acTH)

«5» (OTAMYHO)

21-30

(He MeHee IBYX 3a/IaHHI U3
JIOTIOJTHUTETHHON

YaCTH)
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