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1.IlacnopT KOMILIEKTA KOHTPOJbHO-U3MEPHUTEIbHBLIX MATEPHAJIOB..................

B pesynbrare ocBOeHHS Y4eOHON IUCHMUIUIMHBI «MaremaTuka
oOydJaromuiicss JoJpkeH 001anath, npeaycMorpeHHsME OI'OC 1mo crennanabHOCTH
09.02.11 Pa3pa6oTka u ynpasJ/jieHHe IPOrpaMMHBIM o0ecriedeHueM

CJIEYIOIUMU YMEHHUSIMH, 3HAHUSIMHU:
3HaTh:

3-1. 3HaueHne MaTeMaTUYECKON HAYKH IS PEIICHUS 3a/1a4, BO3HUKAIOIIUX B
TEOPHUH U MIPAKTHUKE, ITUPOTY U B TO KE BPEMs OTPaHUUCHHOCTh IPUMEHECHUS
MaTeMaTHYECKUX METOJIOB K aHAIM3Y U UCCETOBAHUIO IIPOIIECCOB U SIBJICHUH B
MIPUPOJIC U OOIIECTBE.

3-2. 3HaHue NPAKTUKHA U BOIMPOCOB, BO3HUKAIOIIHNX B CAMON MaTEMAaTHUKE s
dbopMUpOBaHUS U Pa3BUTHSI MATEMATUYECKOM HAYKH; UCTOPUIO PA3BUTHUS MOHSITHS
YHCIIA; CO3/IaHUSI MATEMATUYECKOTO aHAJIN3a; BOSHUKHOBEHUS U PA3BUTHUSA
r€OMETPUH.

3-3.YHuBepcaabHbIN XapakTep 3aKOHOB Pa3BUTHUSI MATEMATUUECKUX PACCYKICHUM;
UX MPUMEHUMOCTb BO BCEX 00JIACTIX YEIOBEUECKOU NeATeTbHOCTH.

3-4. BepOoATHOCTHBIN XapaKTep pa3IuUHbIX IIPOIIECCOB OKPYKAIOIIETO MUpPa
VYMeTs:

VY-1.BBINOJIHATE apuMETHUECKUE ICUCTBUS HAJl YUCTAMU, COUYETasl YCTHBIE U
MACbMEHHBIE TPUEMBI; HAXOAUThH MPUOJIMKEHHBIC 3HAUCHUS BEJTUYUH U
MOTPENTHOCTH BHIYMCIICHHH (a0COIIOTHAS M OTHOCUTENIbHAS ); CPABHUBATH

YU CJIOBBIE BBIPAKECHUS;

V-2.HaxonuTh 3HAYCHUS KOPHS, CTENEHU, Jiorapudma, TPUTOHOMETPUUYECKUX
BHIDOKCHMIA HA OCHOBE ONpPEACNICHUs, WCIONb3Yys TMpU HEOOXOJIUMOCTH
WHCTPYMEHTAJILHBIE CPEJCTBA; IIOJh30BATHCS TMPUOIIKCHHONW OIICHKOW Tpu
MPAKTUYECKUX pacueTax;

V-3 BBINONHATH TPEOOPA30BAHUS BHIPAXKCHUM, MPUMEHSISI JOPMYITbI, CBI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, JJorapuMoB, TPUTOHOMETPUIECKUX (DYHKITUH;

V-4 BbIUUCHATh 3HaUY€HHE (YHKUMHA MO 33JaHHOMY 3HAYEHUIO aprymMeHTa Ipu
pa3IUYHBIX crloco0ax 3a1aHus GyHKIUU;

VY-5.onpenensatb OCHOBHbIE CBOMCTBA YMCIOBBIX (DYHKIIUM, HIUTFOCTPUPOBATH UX Ha
rpadukax;

V-6.ctpouTh rpapukd U3YYEHHBIX (QYHKUUN, WLUIIOCTPUPOBATH MO Trpaduky
CBOMCTBA DJIIEMEHTAPHBIX (PYHKITUH;

V-7.ucnionp30BaTh MOHATHE (DYHKIMH JIJIi OMHCAHUS M aHAJIM3a 3aBUCHUMOCTEN
BEJIMYMH;

VY-8 HaxXOoAUTh MPOU3BOHBIC dJIEMEHTAPHBIX (QYHKITUN;
VY-9.ucnonp30BaTh MPOU3BOAHYIO I M3YYCHHS] CBOMCTB (DYHKIIMH U TTOCTPOCHUS
rpaduKoB;



V-10.npuMeHATh MPOU3BOAHYIO IJSl MPOBEACHUS MPUOIMKEHHBIX BBIYUCIICHUH,
pemiath 3aJaud NPUKIAJAHOTO XapakTepa Ha HaxXOXACHHE HauOOJbIIET0 U
HAaMMEHBIIIEr0 3HA4CHHUS,

VY-11.BBIMUCHATH B IPOCTEHIINX CIy4yasX IJIOAAN U OOBEMBI C UCIIOJIb30BAHUEM
OIIPEIEIICHHOIO0 UHTErPaIa;

VY-12.pematp paLMOHaIbHEIE, [I0Ka3aTeJbHbIE, norapudmuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHMsI, CBOIAILMECS K JIMHEWHBIM W KBAJpaTHBIM, a
TaK)K€ aHAJIOTHYHBIE HEPABEHCTBA U CUCTEMBI;

¥Y-13.ucnonb3oBath rpaduueckuil METOJ] pelIeHHs] YpaBHEHHI U HEPABEHCTB;
VY-14.1300paxkaTh Ha KOOPAMHATHOMN TIOCKOCTH PEIICHUS YPaBHEHH, HEPABEHCTB
Y CUCTEM C IBYMsI HEU3BECTHBIMU;

V-15.cocTaBnsiTh W pelmlarb YpPaBHEHUS W HEPABEHCTBA, CBS3BIBAIOLINE
HEU3BECTHBIE BEIMYMHBI B TEKCTOBBIX (B TOM YMCJIE NPUKIAIHBIX) 3a/1a4ax.
V-16.pemary mnpocteilline KOMOMHATOpHBIE 3aJaud METOAOM Iiepedopa, a
TaK)Ke€ C UCIIOJIb30BAHUEM U3BECTHBIX (DOPMYIL;

V-17.BblUUCIATh B MPOCTEHIIMX CIIy4dasX BEPOATHOCTH COOBITHMII HAa OCHOBE
IIOJICYETA YHCIIA UCXOI0B;

V-18.pacnio3HaBaTh Ha uepTe)ax M MOJAENAX MPOCTPAHCTBEHHbIE (HOPMBI;
COOTHOCUTB TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSAMU, U300PAKEHUSIMU;
V-19.onuceiBaTh  B3aMMHOE  PACHOJIOKEHHWE TPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE, AP2YMEHMUPOBAMb CEOU CYHCOEHUS 06 IMOM PACNONONHCEHUU,;
¥-20.aHanu3upoBaTh B MPOCTEHIINX CIIyyasx B3aUMHOE PaclOOXKEHHE 0ObEKTOB
B IIPOCTPAHCTBE;

V-21.m300paxkaTb OCHOBHbIE MHOTOIPAaHHUKM U KpYIJIbIE Tela; BBIIOJHATH
YEepTEXKU 10 YCIOBHAM 3a/1a4;

VY-22.cTpouts npocTeiime ceueHus Kyoa, Ipu3Mbl, IUPaMU/IbI;

VY-23.pemaTh NIAaHUMETPUUYECKUE U MPOCTEUIINE CTEPEOMETPUUYECKUE 3a1add Ha
HAXO0KJEHUE T€OMETPUYECKUX BEJIMYMH (JJIMH, YTJIOB, IJI0Ia1eH, 00BEMOB);

V-24. nucnonb30BaTh IPHU PELIEHUH CTEPEOMETPUUECKUX 3a/1a4 MIAHUMETPUYECKHE
(haKThl U METOIBI;

VY-25.mpoBOAUTE NOKa3aTEIbHBIE PACCYKICHUS B XO/I€ PEILICHUS 3a/1a4;
DopMUPOBAHUE CIETYIOIINX KOMIIETEHINN

O0mmx

OK 1. Beibupats crioco0s! pemieHus 3a1a4 npodecCUOHaIbHON AesITeNIbHOCTH TPUMEHUTEIBHO
K pa3JIM4HbIM KOHTEKCTaM

OK 2. Hcnonb30BaTh COBPEMEHHBIE CPEJICTBA MTOMCKA, aHAIM3a U UHTEpIIpeTallii HHPOpMaLun
U MH(OpPMAIIMOHHBIE TEXHOJIOIUHU JJIS BBIOJTHEHHUS 3aa4 NMPo(eCcCHOHANBHOM NesITeTbHOCTH

OK 3. [InanupoBaTh ¥ pean30BbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U TUYHOCTHOE
pa3BUTHE, TPEATNPUHUMATEIBCKYIO JEATEILHOCTh B MPO(ecCHOHANBbHON cdepe, HCIOIb30BaTh
3HaHUS MO0 (UHAHCOBOM IPAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYalUIX

OK 4. DddexTrBHO B3aUMOEHCTBOBATh U pabOTaTh B KOJIJIEKTUBE U KOMaH 1€

OK 5. OcymiecTBasATh YCTHYIO M MIHCBMEHHYI0 KOMMYHUKAIIMIO HAa TOCYIapPCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢ yueToM 0cOOEHHOCTEH COLMANTBHOTO U KYJIbTYPHOIO KOHTEKCTA



OK 6. [IposiBATh rpa’kAaHCKO-NIATPUOTHYECKYIO MTO3ULUIO, IEMOHCTPUPOBATH OCO3ZHAHHOE
IIOBEJICHUE HAa OCHOBE TPAJUIIMOHHBIX OOILIEUEIOBEUYECKUX LIEHHOCTEH, B TOM YUCIIE C yYETOM
rapMOHHU3allUU MEKHALMOHAJIBHBIX U MEKPEJIUTHO3HBIX OTHOLIEHUH, TPUMEHSTh CTaHAAPTHI
AHTUKOPPYILIUOHHOI'O NIOBEICHUS

OK 7. ConeiicTBOBaTh COXpaHEHUIO OKPYXAIOIIEH Cpelibl, pecypcocOepekeHUI0, IPUMEHATh
3HAHMS 00 M3MEHEHUH KIMMAaTa, IIPUHIUITEI OepEKINBOTO MPOU3BOACTBA, d(hdekTHBHO
JICCTBOBATh B YPE3BBIUAIHBIX CUTYaIHIX

IIpodeccrnonambHBIX

IIK 1.1 ®opmupoBaTb anropuTmbl paspaboTKM NPOrPamMMHbIX MOAY/e B COOTBETCTBUM C TEXHUYECKUM
3agaHuem

JIMIYHOCTHBIX, 0CBAUBAEMbIX B PaMKaX IIPOrpaMmmMbl BOCIIUTAHUA (.JIP):

JIP 2 IIposiBisroninii akTHBHYIO TPAKIAHCKYIO TTO3UIUIO, JEMOHCTPUPYIOIINUMA TPUBEPKEHHOCTh
OPUHIUIIAM  YECTHOCTH, TMOPSIOYHOCTH, OTKPBITOCTH, JKOHOMHYECKHM aKTHUBHBIA U
YYaCTBYIOUIMI B CTYACHYECKOM U TEPPUTOPUAIBHOM CaMOYIPABIECHWHU, B TOM YHCIE Ha
YCIIOBHSIX  JIOOpOBOJIBYECTBA, MPOAYKTHBHO B3aUMOJCUCTBYIOIIMM H  YYacTBYIOUIMH B
JESTEIbHOCTH OOIIECTBEHHBIX OPTaHU3alIUN.

JIP4 mposiBASIOMUN U TEMOHCTPUPYIOLIUN YBaXXEHUE K JIIOASM TPY/a, OCO3HAIOIINNA 1IEHHOCTh
coOctBeHHoro Tpyna. Crpemsmuiics K (opMUpOBaHHIO B CETEBOMl cpele JHUYHOCTHO U
poeCCHOHATBHOTO KOHCTPYKTHBHOTO «IIM(PPOBOTO CIie/ia», OCO3HAET YTO TaKOe «IU(PpPOBOU
cieny;

JIP23 TlomyueHne 00y4JaromIMMUCST BO3MOKHOCTH CAMOPACKPBITHS M CaMOPEaTH3aiys THIHOCTH.
JIP 30 OcymecTBusionMii MOUCK W HCIOJb30BaHHEe UWHGOpMANUU, HEOOXOIUMOM s
3 PEKTUBHOTO BBIMOTHEHUS PA3IUYHBIX 33/1a4, MPOPECCHOHATFHOTO U IMYHOCTHOTO PA3BUTHS.

®opMOil UTOrOBOM ATTECTALUU 110 YYEOHOW TUCUUILIIMHE SIBISETCS HK3aMEH.



2. Pe3y.]'leaTl>I ocBOCHMUSA y‘l€6H0ﬁ AUCHUIIIIMHBI, IMTOAJIC/KAIIINE IMTIPOBEPKE

2.1. B pe3ynbprare arTecTanud MO Y4YEOHOM IUCIUIUIMHE OCYIIECTBISETCS

KOMIUICKCHAA IPOBCPKaA CIACAYIOIINX YMGHI/Iﬁ Y 3HAHUM;

Pe3yabTarhl 00yyeHus:

Iloxka3atenu OIICHKH

(I)OpMa KOHTPOJISAA U

YMEHUH, SHAHUSA pe3yJabTaTa OIcHUBaHUA
3HaHun:

3-1. 3HaueHne MaTeMaTU4eCKOM 3Haer Martepuad B 0OIWUX uepTax; | YCTHBIN ompoc.
HayKU JJI pelIeHns 3a1a4, MaTeMaTHu4dCcCKUue METOAbIL pelICHUA 3aﬂatm.
BO3HHMKAIONNX B TEOPHH H MPAaKTUYECKUX 3a1a4; MoxeT | TecTsl.

MPUMEHATh MaTeMaThuueckue MeToanl | CamocTosTenbHas
MpaKTUKE, IUPOTY U B TO XK€

JUISL pEeLIEHUS MPAKTUYECKUX 3a/au. paborTa.

BpEMsI OTPaHUYCHHOCTh
HNPUMEHEHHS MaTeMaTHIeCKUX
MCTOJOB K aHAJIN3Yy U
HCCIIEJOBAaHHIO MIPOIIECCOB U
SBJICHUH B IPUPOJIE U OOILIECTBE.

OK 01-07,TIK 1.1

KonTposnbhas pabora.
Pedepar.
[Ipesentanuu.
HccnenoBaTenbckas
pabora.

3-2. 3HaHMe NPAKTUKUA U BOIIPOCOB,
BO3HUKAIOIIUX B CAMOM
MaTeMaTuke s GOpMUPOBAHUS U
pa3BUTHUS MAaTEMAaTUYECKON HAYKU;
WCTOPUIO PA3BUTHUS MOHATHS YUCIIA;
CO3/1aHUSI MaTEMaTHYECKOI0
aHaJn3a; BOSHUKHOBEHUS U
pPa3BUTHUS TEOMETPUH.

OK 01-07,TIK 1.1

3HaeT OCHOBHBIE MCTOABI PCHICHUA,
OCHOBHBIC MATEMAaTUYECKHE METOJIbI
PEeIICHUA THUIIOBBIX HNPUKIAAHBIX 3aa4,
MPUEMBbI PEUICHHUS TIPUKJIAIHBIX 33]1a4 B
poeCCUOHAIBHON IeATETHHOCTH.

YcrHbIi onpoc.

3agauu.

Tectsl.

CamocTosTenbHas

pabora.

KonTponbHas pabora.

Pedepar.

[IpesenTanum.
Uccnenosarensckas

pabora.

3-3.YHuBepcalbHbIN XapakTep

3HaeT onpeaeaeHus U GOpPMYIIbl; 3HaeT

YeTHBIN oIpoc.

3aKOHOB Pa3BUTHS OCHOBHBIE METO/IbI PEIICHUS TUIIOBBIX 3anauu.

MaTeMaTHUeCKUX PacCyKIeHHi; ux | 384a; 3HaeT 001aCTh MPUMEHEHUS. TecTsl.

IPUMEHUMOCTb BO BCEX 00JIacTAX CamocTosTenEHAR

. paborTa.

YeJI0BEUYECKOU IEeATEIIbHOCTH. Kontpomssas paGora.

OK 01-07,IIK 1.1 Pedepar.
[IpezenTtanum.

HccnenoBarenbekas
pabora.

3-4. BeposTHOCTHBIN XapaKTep 3HaeT onpeaeneHus U GOpPMYJIbl; 3HaeT | YCTHBIN OIpoc.

Ppa3INYHBIX IIPOLIECCOB OCHOBHBIC MCTOJBI PCIICHUSA TUITOBBIX 33)13‘—11/1.

OKPY/KAIOIIEr0 MHpa 3ajiay; 3HaeT 001acTh MPUMEHEHUS. TecTsl.
CamocrosTenbHas

OK 01-07,IIK 1.1 paboTa.

KonTponbHas pabora.




Pedepar.

[Ipesenranumu.
Hccnenosarenbsckas
pabora.
YMeHus:
V-1Bbmonuate  apudmMeTnueckue | YMeer UCIIOJIb30BATh OCHOBHBIE | Y CTHBIN OIIPOC.
JEUCTBUS HAJ YUCIAMH, COYETas | IPUEMBbl,  OCHOBHbIE  HOHATHSA M | CaMOCTOSTEIbHAS
YCTHBIE M THCBbMEHHBIC TPHEMBI; | (OPMYIIBI; pewiaTtb 3a[a9H | pabora.

HaxXoauThb HpI/IGHI/DKeHHbIG
3HAYCHHS BEJIUYHMH M TOTPEITHOCTH
BBIYMCIICHHH ~ (aOconroTHass |
OTHOCHUTEIIbHAS ); CPaBHHBATh
YHUCIIOBBIC BRIPAKCHUS;

OK 01-07,TIK 1.1

MPUKJIaTHOTO XapaKTepa.

KonTponbnas pabora.

V-2.HaxoauTh 3HadyeHHUs KOpHS,

Jlaet onpenenenns OCHOBHBIX IMOHSTUH,

YcTHbIM onpoc.

CTCIICHU, norapuma, | yMeeT UCIOIb30BaTh IPUEMBI, CamocTosiTenbHast
TPUTOHOMCTPHUYCCKUX BBIPAKCHUH | TPpUMEHATH OCHOBHBIE PUEMBI U pabora.
UCIIONB3YSl TIPU  HEOOXOAUMOCTH KonrponsHas pabora.
MHCTPYMEHTAJIbHBIE CpEnCTBa;
10JIb30BATHCS pUOIMIKEHHOU Hccnenosatenbekast
OLICHKOM  NIpH  MNPAKTHYECKHUX pabora.
pacyerax;
OK 01-07,TIK 1.1
V-3.BoinonHATe npeoOpa3oBaHus | YMeeT WCII0JIb30BAThH dbopmynbl, | YCTHBII ompoc.
BBIPXKCHUH, HPUMEHsSL HOPMYIIBL, | pemrath 3a1auu, OIUPasACh Ha | 3a1a4H.
CBA3RHHbIE co CBOHCTBAMM | reoneryyeckmii  MaTepuan:  pemaTh CamocrosiTenbHas
CTEIICHEH, sorapudmos, pabora.
. MPAaKTUYECKYIO 3aJady, HW3YYCHHBIMU
TPUTOHOMETPHUYECKUX (PYHKIINH; KonTponbnas pabora
OK 01-07, TIK 1.1 METOAMH.
V-4.Bpruncnsate 3HayeHue | YMeer HCIIO0JIb30BATh dbopMmynbl, | YCTHBIH ompoc.
(GYHKIMH 110 33JaHHOMY 3HAYEHHIO | PeliaTh 3a/1a4H, OIHpasICh Ha | 3amayu.
apryMeHTa  TpHM  Pa3slMYHBIX | TEOPETHYECKHIl  Marepuan:  pelarh CagIOCTO’[Tem’Ha’[
adora.
crocobax 3aaHus KA MPAaKTUYECK 3a7a4y, H3Y4YCHHBIMU p
Pyu P o ¥ ye KonTponbHas pabota
METOJIaMH.
OK 01-07,1IK 1.1
V-5.0npenensiTe OCHOBHbBIE YMeer  UCIOJab30BaTh dbopmynbl, | YCTHBIH ompoc.
CBOICTBa YUCIIOBBIX (QYHKIIUH, peiats 3a1a4u, OIMUPAasICh Ha | 3aja4n.
WUTIOCTPUPOBATH MX HA rpaUKax | TEOPETHYECKHil  Marepuan:  pemarh CagIOCTO’[Tem’Ha’[
pabora.
MPAaKTUYECK 3a7a4y, H3Y4YCHHBIMU
OK 01-07.TIK 1.1 P yio ¥ ye KonTponpHas pabota
’ METOIaMH.
V-6.Ctpouth rpaduku U3y4EHHBIX | YMeeT HCIIOIB30BATh dbopmynsl, | YCTHBIM ompoc.
(pyHKIMH, MUIFOCTPUPOBATH IO pemath  3ajadw, omupasch ~ Ha | 3a/adH.
rpa)uKy CBOWMCTBA 3JIEMEHTAPHBIX .
pacuiy p TeopeTHuecknii  Marepuan:  peimarp | CAMOCTOATENbHAS




byHKIM; NPAaKTUYECKYI0 3a/ady, HW3yYeHHBIMH | paboTa.

OK 01-07,IIK 1.1 METOJAMH. Kontponbnas pabota
UccnenoBarenbckas
pabora.

VY-7.Mcnons30BaTh IOHATHE | YMeeT HCIIOJIb30BAThH dopmybl, | YCTHBIN ompoc.

GYHKIUY ISl ONTMCAHUS M aHAJIK3a | PeliaTh 3a7a4u, OIHUpasACh Ha | 3amayu.

3aBUCUMOCTEN BEJIIMYUH TEOPETUYECKMI  MaTepHall:  pellarhb CagIOCTO’ITeHBHa’I
pabora.

OK 01-07, TIK 1.1 MIPAKTUYECKYI0 3aJady, H3y4YeHHBIMU KorTpostbhas paGora

METO/IaMHU.
V-8.Haxoauthb POU3BOJIHBIE VYmMmeer HUCIIOJIL30BaTh dbopmynsl, | YCTHBIM ompoc.
3JIEMEHTapHBIX QYHKIUH; peuatb 3aJa4y, OMpasACh Ha | 3aj1adm.
TeopeTHuecknii  MaTepuan:  peiarh | CAMOCTOATENbHAS
MIPAKTUYECKYI0 3aJady, H3y4YeHHBIMU pabora.

OK 01-07,IIK 1.1

METOJaMu.

KonTponbnas pabora.

V-9.Ucnonp30Bath MPOU3BOJHYIO

Moxer npaTh OIIpCACIICHUC OCHOBHBIX

YcrHbIi onpoc.

JUIsl U3ydEHUS CBOKCTB QYHKIMH M | opsrui, yMeer HCTIONB30BaTh | Ja1auH.
HOCTPOECHUS IPahuKOB;
P pajuKos; hopMynbl,  BbmonHseT — noctpoenne | CAMOCTOATEbHAS
OK 01-07,IIK 1.1 paborTa.
rpajuxka.
KonTposnbhas pabora.
V-10.1IpuMeHATs  IPOU3BOIHYIO | YMeer HCIIOJIb30BAThH dbopmybl, | YCTHBIN ompoc.

AJi1  IIpOBCACHUA HpI/I6J'II/I)KeHHI)IX

BBIUMCJICHUM,  peumiarb  3aJauu
MIPUKJIIATHOTO Xapakrepa Ha
HaxOXJICHWEe  HauOOJIBIIETO U

HAaUMEHBIIIETO 3HAUYCHUS;
OK 01-07,IIK 1.1

MPUMEHATh METOJbI PEIICHUs; PeIIaTh
3aJ1a4M MPUKJIAJHOTO XapaKTepa.

3amauu.
CamocrosrenbHas
pabora.
KonTponbnas padbora

V-11.Bpuucnars B NOpOCTEUIINX

VYmeer HUCIIOJIL30BaTh

bopMyIbI,

YcTHBIN Oompoc.

CIy4asx TIOMAMM U OOBEMBI C | pyveHsTh METOXb PEILICHHS; pewaTh | 3IadH.
HCIIOJIB30BAHUEM  OTPEICIICHHOTO
‘ pel 3a/1auy TIIPUKJIAHOTO XapaKTepa. CamocrosTenbHas

UHTETpaa; pabora.
OK 01-07, IIK 1.1 KonTposbHas pabora.
V-12.Pewmars pauMoHajbHBIE, | YMeeT ~ HWCHoNb30BaTh  (OpMyIsl, | YCTHBIH ompoc.
1OKa3aTCIbHEIC, NIPUMEHATh METOJBl PEIICHHs; pellaTh | 3a1auu.
jiorapupMUYECKUE

puj ’ 321491 MIPUKJIAJIHOTO XapaKTepa. CamocrosTenbHas
TPUTOHOMETPUYECKUE yPaBHEHHS, paboTa.

CBOISAINMECS K JIMHEHHBIM W
KBaIPaTHBIM, a TaKKe
AQHAJIOTMYHBIE  HEpPaBEHCTBA W
CHCTEMBI,

OK 01-07,IIK 1.1

KonTtponbHas pabora

V-13.Mcnonb3oBaTh Trpapuueckuii
METOJI pEUICHUs YPaBHEHHU W
HEPABEHCTB;

OK 01-07,IIK 1.1

Nwmeer nonsiTHE 0 pemieHun
rpaM4ecKuM METOJIOM, pelIaeT
MIPOCTENIINE YPABHEHUS U
HEPaBEHCTBA; 3a1a4M IIPUKIJIAJHOTO
Xapakrepa.

YcrHbI onpoc.
3amaun.
CamocrosTenpHas
pabora.
KonTpomnpHas pabota

V-14.N300paxaTh
KOOPJAMHATHOU

Ha
IIJIOCKOCTH

Opuentupyercss Ha  KOOPAWMHATHOU
IJIOCKOCTH; HM300pakaeT pelleHusl Ha

YcrHbIi onpoc.
3agaun.




pelleHus YpaBHEHMI, HEPaBEHCTB
U CUCTEM C JIByMsI HEU3BECTHBIMU,
OK 01-07,1IK 1.1

KOOPJMHATHOM
3a7auu.

IJIOCKOCTH, pemact

CamocrosiTenbHas
pabora.
KonTposnbnas padora.

V-15.CocraBnsath U pelaTth
ypaBHEHHS u HEpPaBEHCTBA,
CBSI3BIBAIOIINE HEWU3BECTHHIC

BEJIMYMHBI B TEKCTOBBIX (B TOM
yucie NPUKIAIHbIX) 33/1a4ax.
OK 01-07,IIK 1.1

YMeTh aHanmM3upoBaTh TEKCT 3aJauH,
peliaTth 3agauy Mo npeioKeHHOMY
JITOPUTMY; CAMOCTOSTEIBHO
OIIpEEIISAET AITOPUTM PELICHHUS.

YcrHbI onpoc.
3amaun.
CaMocTosTebHas
pabora.
KontponbHas padora

V-16.Pematp npocTenIme
KOMOMHATOPHBIE 3aJ]aud METOJIOM
nepebopa, a TaKxKe
C  WHCIOJb30BAaHHEM  H3BECTHBIX
dopmyu;

OK 01-07,TIK 1.1

Mo:keT 1aTh aHau3 3J€MEHTapHBIX
COYETaHUW, YMEET UCIO0JIb30BaTh
(hopMyIIbI; CAMOCTOSTEIBHO PEIIaeT
3aJa4u C MpruMeHeHHueM (HopMys 1
OCHOBHBIX OHSATHI KOMOMHATOPHKH.

YcrHbIi onpoc.
3amauu.
CamocTosTenbHas
pabora.
KonTposnbHas padora

V-17.Bpluucndarb B MOPOCTEHUIIUX
cllyyasix BEpOSITHOCTH COOBITHI Ha
OCHOBE I10JICYETA YHUCIIA UCXOOB;
OK 01-07,TIK 1.1

JlaeT aHayM3 BEPOSTHOCTH, YMEET
UCIOJIb30BaTh (POPMYIIbI, pEeLIaTh
MIPAKTUYECKHE 3a/]auu.

YcrHbIi onpoc.
3amaun.
CaMocTrosTeIbHas
pabora.
KonTposbHas padota

V-18.Pacno3HaBaTh Ha yepTexax U
MOJIETSIX MPOCTPAHCTBEHHBIE
(GOpMBI; COOTHOCHUTH TPEXMEpPHBIC
O0OBEKTHI € UX  ONHCAHHIMH,
M300paKCHUSIMU;

OK 01-07,1IK 1.1

Y3HaBaTh 00BEKTHI B
IIpOCTPAaHCTBCHHOM I/1306p8.)KeHI/II/I,
CChLIaTbCAd Ha TCEOPEMbBI U AKCHUOMBI
CTCPCOMETPUHU, IIPpUMCHATDH
IMOJIYUYCHHBIC 3HAaHHA IIPpU PCHICHUU
3aaad.

VYceTHbIl onpoc.
3anauu.
CamocTosTenbHas
pabora.
KonTponbhas padora

V-19.0nuceiBarn
pacrooxeHue MIPSIMBIX u
IUIOCKOCTEH B MPOCTPAHCTBE,
aApeyMeHmupoBamv C80U CYHCOCHUs.
00 3MoM pacnonoliceHul,;

OK 01-07,TIK 1.1

B3aMHOC

Yka3pIlBaTh B3aHMMHOE PpacCIIOJIOKEHHUC
IpsIMBIX U HJIOCKOCTGI\/'I, CChIIIaThCA Ha
TCOPEMBI W AKCHOMBI CTECPCOMETPUU;
NPUMCHATL IIOJIYYCHHBIC 3HAHUA IIPpU
PEIICHNHU 3aaa4.

YeTHBIN oIpoc.
3anauu.
CamocrosiTenbHas
pabora.
KonTponbnas pabora

V-20.AnanusupoBaTh B
IOPOCTEMIINX CIydasix B3aUMHOE
pacmoiokKeHne 00BEKTOB B
IIPOCTPAHCTBE;

OK 01-07,TIK 1.1

VY3HaBatb OOBEKTBI B
IIPOCTPAHCTBEHHOM n300pakeHNnH;
HaXOJUTb JIMHUU NMECPECCCUCHUA U TOUKHU
IIepECCUCHUS O00BEKTOB; pewaTth
3aJ1a4H.

YcrHbIN onpoc.
3amaun.
CaMocTogTebHas
pabora.
KonTponbHas pabota

VY-21.13006paxars OCHOBHBIE
MHOTOTPAaHHUKUA W KPYTJIBIE TEIa;
BBITIOJIHSITh YEPTEXKH IO YCIOBUSIM
3a/1ay;

OK 01-07,IIK 1.1

YMmeeT naTh I/1306pa)KCHI/Ie OCHOBHBIX
TCOMETPHUICCKUX (1)I/Il"yp, BBITTOJIHATH

YCPTECIKU K 3aaa4€C; 1aTh MMOACHCHHUA B
XO0J€ pCUICHU 3ada4u.

YcTHBIM onpoc.
3amaun.
CamocTosiTenpHast
pabora.
KonTponbhas pabora

V-22.Ctpouth MpoCTeNIINe
cedyeHus KyOa, MIPU3MBI,
OUpPaMUIBI;

ZlaeT OnmpeaACIICHUE CCUCHUTIO; CTPOUT
HpOCTCfII.HPIC CCUCHUA, pCIIACT 3a1a4U C
MNPUMCHCHUCM CCUCHHA.

YcrHbIi onpoc.
3agaun.
CamocTosTeabHas




OK 01-07,1IK 1.1

pabora.
KontponpHas padota

VY-23.PemaTth mIaHUMETPUUYECKUE U
IpOCTEHIlINe CTepEeOMETPUUECKHE
3a7a4u Ha HAXO0XJICHHE
FeOMETPUUECKUX BEJIMYMH (IJIMH,
YTJI0B, TUIOMIAIel, 00HEMOB);

OK 01-07,TIK 1.1

MoskeT BBIOpATh LIS PEIICHHS
MPaBUIBHYIO GOPMYITY; yMEET
UCTIONIB30BaTh (POPMYITY; peraet
3a7a4yd, TOJIy4aeT IPaBUIbHBII OTBET.

YcrHbIi onpoc.
3amauu.
CamocTosTenbHas
pabora.
KonTponbHas padora

V¥-24.Vcnonb30BaTh NpU pPEHICHUU

CTCPCOMCTPHUICCKUX 3aaa4
MJIAHUMCTPHUYICCKUC q)aKTBI n
MCTOAHBI,

OK 01-07,IIK 1.1

Moxer  BbIOpaTh  IISI  pELICHUS
IIPaBWIbHYIO bopmyy; yMeeT
UCIONIB30BaTh  (GOpMyTy;  peliaeT
3a7a4m.

YcrHbIi onpoc.
3agauu.
CamocrosTenbHas
pabora.

KonTtponsHas pabora.

3. OueHka 0CBOCHUA Y4eOHOM IMCIUTIIUHDI:

3.1. ®opMbI U MEeTOAbI OLICHUBAHUS

[IpenMeToM OIIEHKM cCily>)KaT YMEHUsSI U 3HaHus, npeaycMorpeHHbie OI'OC

no aucuuiuinae «Matematukay, UToropoit arrecranueit mo yaeOHOM AUCIUTIIIUHE

ABJIICTC JK3aMCH.




OueHnka ocBOeHHsI YUeOHOM TMCIMILUIMHBI 10 TeMaM (pa3aesam)

JJIeMeHT D®opMBbI 1 METOAbI KOHTPOJISI
yuyeOHoi
JUCIMILIT Texymui KOHTPOJIb Py0exxkHbIii KOHTPOJIb IIpome:xxyToYHas aTTECTALUA
HNHbI
dopma IIpoBepsiembie dopma IIpoBepsiembie dopma IIposepsiembie
KOHTPOJISA Y,3 KOHTPOJIS Y,3 KOHTPOJISI Y,3
Tema 1. YeTHbIi onpoc. V1,31,32 3adeT Mo MOBTOPEHUIO V1,31,32
IloBTOpeHue | BBOAHBIN KOHTPOJI.
0a3KuCHOrO
MaTepuasa
Kypca
anreOpol
HETIOJTHOU
cpenHen
IIKOJIBI
Tema 2. YerHblii onpoc. V1,31, 32
PazBurne CamocrosTenbHas
MIOHSITHSL O pabota.Nel
qucIe. 3auer
Tewma 3. YcTHbI# onpoc ¥2,¥3,32 Kontponsnas pabora ¥2,¥3,32
KopHu, Konrponphas pabdora OK 01-07
CTETEHU U Nel. CamocrosiTenbHast KN 1.1
jgorapumel | pabora.
Tema 4. YcTHBIi onpoc V3,V12,¥13,33 KonTponbnas pabota V3,V12,¥13,33
OcHOBBI KonTtponsHas pabota No2 OK 01-07
tpuronometrp | Nel. CamocTosTensHas IIKH 1.1
un pabora.
Tema 5. YeTHbli onpoc V7,¥6,Y5,Y4 Kontponbnas padora V7,¥6,Y5,Y4
Oynknmn ,ux | CamocrosiTenbHas Ne2 OK 01-07
CBOMCTBa U pabora. IKH 1.1

rpadukn

Kontponsnas padora Nel




Tewma 6. YcTHbIH ompoc. ¥8,¥9,¥20,¥10,Y11, | KonrponbHas padorta V8,¥9,¥20,V10,V11,
Hauana CaMocTosTeNnbHas 32 No2 32,33,
Maremaruyec | pabora. OK 01-07
KOTO aHaJIN3a | KontponpHas pabdora Nel KU 1.1
TectupoBanue
Tema 7. YerHblii onpoc. V12,V13,V15, 33, Konrtponpaas padora V12,V13,V15, 33,
Vpasuenust u | IIposepounas pabota. Ne3.
HepaBeBeHCTB | KonTponbHas paboTa OK 01-07
a Nel. CamocrositenbHas K1 1.1
pabora.
Tema 8. VerHBIM onpoc V16Y17, 34. Konrponsnas pabora V16Y17, 34.
Kombunarops | CamocrostensHas OK 01-07
Ka, pabora. KU 1.1
CTATHCTHKA 1 KontpompHas pabora Nel
Teopust
BEPOSATHOCTEH
Tema 9. YeTHbli onpoc V18,Y19,32,
[psimere n CamocrosiTenbHast
IJIOCKOCTH B | paboTa.
HPOCTPAHCTBE | KonTpospHast padora Nel
Tema 10. VerHiii onpoc. V21,922,V23,32,
Muororpannn TectupoBanue
Kit. KontponsHas padoTa Nel
Tema 11. VerHBIM onpoc V22,2432,
Tena n TectupoBanue
HOBEPXHOCTH | CapmocrosTenpHas
BpaICHHUS. pabora.
Konrponbsnas padora Nel
Tema 12. VerHbiii onpoc V25,924,32 KouTtponbHas padora V25,2432 V1,VY2,V3,V4,V5, 31,
CamocrosrensHas OK 01-07 32, 33,3 4, 35, 36, 37, 38.
VsMepenns B | o501, TIKH 1.1 OK 01-07

TE€OMETPHH..

KU 1.1




Tema
Urorosas
pabora

3aueTr

V1-V25,31-34;

DK3aMeHaIMOHHAas
pabora.

V1-Y25,31-34;
OK 01-07
INKH 1.1




N

o1

N

o1

N -

w

TunoBble 3a1aHus /151 OLEHKH OCBOEHUSI YUeOHOH TUCIIUNJIMHBI
TunoBble 3a7aHua A5 oneHKH 3Hanuii 31,3 2,3 3,34
ymenuii Y 1,¥Y2,¥3,¥V4,Y
5,¥6,Y7,¥8,¥9,¥10,¥11,¥12,¥13,¥14,¥15,¥16,¥Y17,¥18,¥19,¥20,¥ 21,
¥22,¥23,¥24,25, OK 01, 02,03,04,05,06,07, IIK 1,1

BBoOaHBIN KOHTPOJIb
Bapuanm 1

. Penmuts ypaBuenue: 2x% + 3x —5=0.
. Pemmmts cucremy ypaBHenuit: [ 3x —y = 3,
{Sx -2y=0.
. Pemuth HepaBeHcTBO: 6x — 5(2x +8) > 14 + 2x.
. Hawitu 15% ot uncna 80.
. BeinonHuTe neicTBUe, U pe3yabTaT 3alUIIUTE B BUAC ACCATUYHON ApOoOH:

(1,2-1073)- (3-1071),

Bapuanm 2

. Pemuts ypaBrenue: 5x°- 7x + 2 = 0.
. Pemmte cucremy ypaBuenuit: [ 2x +y =1,
JL5x +2y=0.
. Pemuth HepaBeHncTBO: 5 +x > 3x - 3(4x +5).
. Haiitn 45% ot uucna 90.
. BoimonHuTe nefictBre, U pe3ysbTaT 3alUIINTE B BUAC IECATUYHON NpOOH:

(1,6-107°) - (4 - 10%).
Bapuanm 3
. Petuts ypaBrenue: 3x%- 5x - 2 = 0.
3x+2y=-5

. Pemuts HepaBenctBo: 3(3x-1) > 2(5x - 7).
. Haiitu 40% ot uncna 120.

. Pemuts cucremy ypaBHeHI/H?I:{ x+5y=7,



. BommonuuTte neiicTBue, U pe3yapTaT 3alHIINTEe B BUAC JECATUUHOM Tpodu:

7,2 -1071
1,2 - 1010
Bapuanm 4

. Pemuts ypaBHenue: 2x2- 7x + 3 = 0.

. Pemnth cucremy ypaBHenmii: [ 2x - 3y = 1,
JL3x +y=7

. Pemmute HepaBeHCTBO: 5(x + 4) > 2(4x - 5).

. Haittu 30% ot uuncna 240.

. BeinonHuTe neicTBUe, U pe3yabTaT 3alUIIUTE B BUC ACCATUYHON ApOOH:

6,4 - 102
OTBETbI
No 3amagmne 1 | 3amanme 2 | 3amanme 3 | 3amanue 4 3amaHue 5
BapUaHTa
1 2,51 (2;3) x<-9 12 3,6:107%=
0,00036
2 0,4;1 (-2;5) x>-2 40,5 6,4-103=
0,0064
3 152 (-3;2) x<11 48 6-10 1=
0,00000000006
4 0,5; 3 (2:1) x<10 72 0,8-102=
0,008




3AYET no nosmopenuio
Bapuanm 1

. Penuts ypaBuenue: 3x% + 8x — 3 =0.
. Pemmte cucremy ypaBuenuit: [ 3x — 2y =),
JLZ}C +5y=16.
. Pemmuth HepaBeHcTBO: 2x — 3(x + 1) > 2 + x.
. Haiitn 15% ot uucina 70.
. BbInonHuTe nercTBre, U pe3ysbTaT 3alUIINTE B BUAE NECATUYHON IpOOH:

(1,2-1073) - (4-1071).
3AYET no noemopenuro
Bapuanm 2

. Petmuts ypaBrenue: 5x°- 7x + 2 = 0.
. Pemuth cucremy ypaBHenuii:  2x + 3y = -7,
{x -y=4.
. Pemuts HepaBeHCTBO: 25 - x > 2 - 3(x - 6).
. Hatitu 25% ot uncna 120.
. BoinonauTe nercTBre, U pe3ysbTaT 3alUIINTE B BUAC IECATUYHOMN 1po0Ou:
(1,4-107%) - (3- 10%).

3AYET no noemopenuio
Bapuanm 3

. Pemwts ypaBrenue: 9x?- 6x + 1 = 0.

. Pemth cucremy ypaBHenmit: [ 2x -y = 13,
{ZX +3y=09.

. Pemmth HepaBeHcTBO: 2(X -1) > 5x - 4(2x + 1).

. Haittu 60% ot uncna 120.

. BoimonHuTe neficTBre, U pe3ysbTaT 3alUIINTE B BUAC IECATUYHON NpoOH:

3,6-1071
1,2-103°
3AYET no noemopenuio

Bapuanm 4

. Peruts ypaBrenue: 6x°- 7x + 1 = 0.
. Pemuth cucreMy ypaBHeHuit: [ 2x -3y = I,
Ix+y=7



3. Pemmuth HepaBeHncTBO: 2(1-x) > 5x - (3x + 2).
4. Haiitu 20% ot uncna 150.

BelmonHuTe N€HCTBHE, U PE3YJIbTAT 3AMUIIATE B BUIE JECATUYHON TpoOu:

9,6 1072
2,4:103
OTBETHI
Ne 3amanue 1 3aganue 2 | 3amanue 3 3amanue 4 | 3amaHue 5
BapHUaHTa
1 3;1 (3;2) x<-25 10,5 4,8-10=
0,00048
2 04;1 (1;-3) | x>-25 30 4,2-1073=
0,0042
3 : (2;1) x> -2 72 3-10%=
; ° 0,0003
4 12 (2;1) x <0 30 4-10°=
0,00004




no

N

CamocrositenbHass padora Nel

3AYET:
JeiicTBUTEbHBIEC U KOMILJIEKCHbIE YHUCJIA
BAPUAHT 1
JlaiTe onpeneneHne TeMCTBUTEIbHBIX YUCEN.
JlaiiTe onpeienieHue aOCOIFOTHON MOTPEITHOCTH MPUOIMKEHHOTO YUCIIa.

Brrancants:
2 8 5
(5 075) R s Ak 0,25 || + =
6 18°27 g3.2_,1 7 8 "
4 7 6

[Ipun B3BEMIMBAaHNH KYIUICHHOTO PUCa MOJY4YHIOCH 3,5 KT, IPUYEM
U3BECTHO, YTO Mpe/eibHast a0CONI0THAS NOTPEIIHOCTh paBHa 14 T.
OnpenenuTs NpeAeNIbHY0 OTHOCUTEIBHYIO IIOTPEIIHOCTD U TPAHULIBI
HMCTUHHOTO 3HaueHUs (A4) Macchl KyIJIEHHOTO puca.

Haiitn 3HaueHnEe BbIpaKECHUS %, eciu
4 .
b = E ; c= 2\/§ + 2i .
3AYLT:
JeiicTBUTEIbHbIC M KOMIICKCHbIEC YHCJIA
BAPUAHT 2

JlaiiTe onpeneneHne KOMIUIEKCHBIX YUCEN.

JlaiiTe onpesienieHre OTHOCUTENIbHON MOTPEITHOCTH TPUOIMKEHHOTO YUCTIa.
[Ipu B3BEMIMBAaHMHU KYIUICHHOTO BUHOTPaAa MOJYYHUIIOCH 6,6 KT, MPpUUYEM
W3BECTHO, YTO MpeiesibHast a0CONMIOTHAS TOTPEITHOCTh paBHa 33 T.
OnpenenuTs npeaeabHyI0 OTHOCUTEIBHYIO MOTPEIIHOCTh U TPAHUIIBI
WCTUHHOTO 3HaueHUs (A4) MacChl KyTJICHHOTO BUHOTPaIa.

Boruncnuts:

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

3
17,81:1,37 — 23% >

6

Haittu 3HaueHue BBIpaXKEHUsI +, €CIIU

b=22, c=—V2I-VZi.

1-i’

1
<
b




OTBETHI k 3AUYETY «JleiicTBUTeIbHbIE H KOMIIEKCHBIE YHCIA»

No Bapuanr 1 Bapuant 2
3alaHUA
1  (CoOBOKYIHOCTh BCEX palMOHAIBHBIX M Bcex | Yucna Buga z=a+bi,rneau b —
MPPALMOHATLHEIX YHCEN 00pa3syeT MHOMKECTBO | JeHCTBUTENbHBIE YUCHIA M 1°=-1 HA3BIBAIOTCS
e CTBUTEIILHBIX YHCEIT. KOMIUIEKCHBIMH YHCITAMH.

2 Bemiunna A,=|4 — al, rae 4 — Touroe 5, =2 OrnocurenbHoi HOTPEIIHOCTBI0
3HAYCHHE YUCIIA; @ — €T0 IPUOIMKEHHOE lal .
SHAYCHIC. HA3LIBACTCS AGCOIIOTHOI YKCIIa @ Ha3bIBACTCS OTHOILICHHUE a0COMIOTHON
R —— MOrPEIIHOCTH K aOCOJTFOTHOMN BEJTMUYUHE

npuOIMKEHHOTO 3HAYCHUS.

3 1) A=35ke=3500e; A=14 2; 1) A=6,6 ke=66002; A=33 2;
5—Aa— 1 = 0,004 = (0,4%) 5—A”— 35 _ 1 = 0,005 = (0,5%)

" Jal 3500 250 o 0 1% T gl 6600 200 o S0
2) HUcmunnoe snauenue maccol A=35002 R2) Hemunnoe snauenue maccol A=6600 2
(14 2) (£332)
unu A=3500 2 (+0,4%) unu A=6600 2 (+£0,5%)
4 2 4
5 c _ 2v3+2i _ (2v3+2i)(V3-i) _ 6-2V3i+2v3i-2i®* _ | ¢ _ —V2—V2i _ —V20+)(-i) _ —(1-i%) _
I N 4 - 4 T b 2z T 2V2 - T

V3-i 1-i
_ 6+2 _5 -2
4T =7 =1

CamocTtositenpHas padota Nel.
. Konmponvnas paboma «JIOI'APUDMDbI»
Bapuanm 1
0,5log; 25

1. Botuuciume

2. Hauioume obnacms onpedenenusi hynkyuu

3. Pewuume ypasnenus.:
a) log,(4x-1)=3;
6) |0g7 2=1- |Og7 (5 - X).

4. Pewwume HepaseHcmaa:

a) logs(1-4x)<2;

3x+1
x=-1 -+

y=lg




6) log.(2x + 3)>-3.

Bapuanm 2

2log,54
1. Botyuciume 5

4x -1
2. Hatioume obaacme onpeoenenus gynkyuu Y — |g 2 -

3. Pewuume ypasnenus:

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

6) logz(2x+3)=1log .4 + 1.
4. Pewuume nepasencmsa:

a) logs(2-3x)> 2;
6) log. (x+1)>-2

Bapuanm 3

2100367
1. Boiuucaume 6 .

5x-2
2. Haioume obnacmo onpedenenus Qynkyuu ) = Ig Tl

3. Pewuume ypasnenus:

a) logs (6x - 1)=2;

6) logs(4x +5)=1og39 + 1.
4. Pewuume nepasencmea:

a) 1094 (2 - 5x) > 3;
6) log: (x-1)>-1.

Bapuanm 4

0510g;9
1. Boiuuciume

x-5
2. Haiioume obnacmo onpedenenus Qyukyuu ) = Ig et 7 -

3. Pewuume ypaenenus:

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

6) log7(2x +5) = log749 + 2.
4. Pewuume nepasencmsa:

a) 10gs(5-x)>0;



6) |091 (3x-1)>-1.

Bapuanm 5

051o0gs 64
1. Botyuciume 8

7T—x
2. Hatioume obnacme onpedenenus gynkyuu Y — |g ol -

3. Pewuume ypasnenus:

@ log, (x-2)=-2;
6) logs(2x - 3) =logs25 - 2.

4. Pewuume nepasencmsa:
a) 10ge (3 -x)<0;
6) |091 (Bx-1)<-1.

Bapuanm 6

05log;;121
1. Boruucaume 11

5-2x
2. Haioume obnacmoe onpedenenus Qynkyuu ) = Ig ol -

3. Pewuume ypagnenus.:

@) log, (x-2)=-3;
6) logs(2x - 3) =logsl - 1.

4. Pewuume nepasencmea:

a) 1094 (8 -x)<2;
6) log, (2x-1)<0.

Bapuanm 7

05lo0g;,144
1. Boryucaume 1 2

6+ 2x

2. Haiioume obnacmo onpedenenus Qyukyuu ) = Ig 11 -

3. Pewuume ypaenenus:

o log. (2x-1)=- 4

6) logs(x - 3) =logs27 - 1.
4. Pewuume nepasencmea:

a) logs(5-x)<2;



6) |093 (x+3)<-1.

Bapuanm 8

0510g;3169
1. Botyuciume 13

2. Hatioume obnacmo onpedenenus ¢hynkyuu

3+2x

y=lgs=.

3. Pewuume ypasnenus:

o) log, (x-2)=0;
6) logs(x +9) =logs81 - 3.

4. Pewuume nepasencmsa:
a) logs(x - 6)<2;
6 log, x+5)>-2.
9

Bapuanm 9

2109,49
1. Boiuucaume 7

x-9
2. Haioume obnacmoe onpedenenus Qynkyuu ) = Ig el

3. Pewuume ypasnenus:

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

6) loges(x +5) =10gs36 + 1.
4. Pewuume nepasencmsa:

a) logs(3-x)>0;

Omeemeol K KOHMponabHoU pabome Ne9 «/lozapugmebi»

Ne BapuaHm | BapuaHm | BapuaHm |Bapuanm | 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
(-o0;- =) | (-905-2) [ro0;-2)  [-5-3,5) (-1;7) |(3;2,5) | (-°°;-3) |(-°°;-1,5)(-*=;-0,5)
2 U(% ;0) U (5;00) 1 1 U (9;00)
U(1; oo) U (0,4;°°) ’ U(7;00)|VU(% ’
;2°)




3a) 2 8,5 z u 18 10 8,5 3 2

36) 2 2,5 5,5 1198 2 2 12 -6 211
4a) | g1 [(-eo- 511241 | (eoi4] | (23) | [8;8) | [-20;5) | (6;31] | (-e<;2]
46) (-1525) (-1,24) | (L;7) | (2:2)] (L;e0) | (L) | (6;°0) | (-5:76) | (1;17)

3auér «Ceoiicmea nozapugmos u nozapupmuueckoi Yynkuyuu)
Bapuanm 1

I[aﬁTe OIIPpCACIICHUC norapH(bMa JaHHOI'O 9YucCjia I10 JaHHOMY OCHOBAHHIO.

5—4x
12x+1

Haiigurte obsnacts onpesnenenus pynkuuu y = In

3. Borunciure: a)logs 81;6) logy 81; 6) 3108315 ; r)31+108s4 ; p)32-logs6
3

Hatimute x, ecnu log,x = 2log,5 + %log736 — log,125.
31g2+1g0,25

Beruucnure
lg14-1g7

3auér «Ceolicmea nozapughmoe u nozapughmuueckoul pyukuuu)
Bapuanm 2
ChopmynupyiiTe OCHOBHBIE CBOMCTBA JIOTapU(MOB.

. 32-8x
HaliguTe obsiacTh onpepesenus GyHkuun y = lg PRE
X
1 1 _
Berunciure: a)logs ——; logi—;6) 51085125 ; p)52+108s3 , 1)53-10gs3
5

Hatimute x, ecnu loggx = %log625 + 2logg3 — logg9.

3log,2—log,24
Bhrunciaure —eZ- 287~
log;3+log,9

3auér «Ceoiicmea nozapugmos u nozapupmuueckoii hynkyuu)
Bapuanm 3

Kaxkas pynkmus HazeiBaercs gorapudpmudeckoin? CHopMynupyinTe OCHOBHBIE

CBOICTBA JjorapupMUIecKoit GyHKIUU TIpu a> ().




x+5

7x-1

3. Breruuciure: a)log, 16;6)logi1 16;6) 410843 ; 1) 41+10845 » 143710848
Z

2. Hanpute obsiacth onpesesienusa yukiuu y = Ig

4. Haiinure x, ecnu logsx = 2logs3 + %log549 — §10g527.

1g81+1g64

5. Breruuciaure .
21g3+3lg2

3auér «Ceoiicmea nozapugmos u nozapupmuueckoi ynkuyuu)
Bapuanm 4

1. 3amnummTe OCHOBHOE JIOTapU(PMUIECKOE TOKICCTBO.
x+9

4x-2
1 1 _
3. Beraucmure: a)log, —; logi~;6) 210827 . ) 24710825, 1y 23+10826
2

2. Haipgute obsactb onpepesieHus Gpynkuuu y = In

4. Haiinure x, ecnu log,x = %10g464 + 2log,5 — log, 20.

logz2+logs4
5. Bprumciure —e3o 083
5logz2—log38

OTBETDI k 3auéry «Ceoiicmea nozapughmos u nozapugmuueckoi

dynxyuuy

\ Maua Bapuanm 1 Bapuanm 2 Bapuanm 3 Bapuanm 4

HmMa

3ao

ue No

1.|Jlorapudmom  |1)log, 1 = 0. Dynkumo, 1) D(log,) = R,

mena 6 MO yjog =, 3a/an- _ 2)Edog,) =R.
OCHO-BaHUIO d 2 : Y0 QopMyIIoH 3) Jlorapudmu-
HA3bIBA-ETCS )log,xy =log,x + y =log,x, lqeckas GyHKIMA Ha
ToKa3aTenb log, ». HA3BIBAIOT BCeil 0071aCTH
CTCIICHU, B )_c _ _ Jora- OIIPCACICHUA
KOTO-pPYIO 4)log, y log, x pubMHIECKOil  |BospacTaeT
HYX)HO  BO3-| . g . byHKIIIEH C (pu a>0)
BECTH OC-HOBAHHUEM | yu yOBIBAET
ocrosamme a, [2)108,%” = plog, x. a. (HpI/Iy0<a<1).
4TOOBI  MOJTY-
YHUTh YHCJIO 8.




al98a6=g
5 .
2| (-L5 (-1;4) (-0:-5) U G0) | (-o05-1) U 5520)
3 a) 4; a) -2; a) 2; a) -9;
6) -4: 6) 4; 6) -2: 6) 3;
6) 15; 6) 125; 6) 3; 6) T,
r) 12; r) 75; r) 20; r) =.
125 5’
n) 15, e 1) 8. 1) 48.
4. 9 5 21 10
5
5. 1 s 2 3
3 2

Koumponvnas paboma Nel
«PELLIEHUE TPUT OHOMETPUYECKHUX YPABHEHUN U HEPABEHCTB»
Bapuanm 1

A

2 .
1. Bbiumcauts arccos(- 7 ) - arcsin 7 .

2. PewwuTb HepaBeHcTBO tg X < -1.
3. PewwuTb ypaBHeHUA

a) tg 5 =0;

. B
6) sin’X - 5 sin X=0;

B) cOs?X + cos X — 2 =0.

KoHmponoHas paboma Nol
«PELLIEHWE TPUTOHOMETPUYECKUX YPABHEHUU M HEPABEHCTB»
BapuaHm 2

W
1. Bblumcants  arctg (- fa ) - arcsin .

2. Pewutb HepaBeHcTBO COS X < 0.
3. PewwuTb ypaBHeHUA

P 1
a)cos (X-3)=7;




6) tg’x - tg x=0;

B) sin?x +sin X — 2 =0.

Koumponwnas paboma « [ IPOU3BOIHAA U EE IPUMEHEHUE »

Bapuanm 1
2
1. PemuTe HEpaBEHCTBO dx—x > 0.
x—1
2. Temo ABUXKETCS IO 3aKOHY x(t)=t3-2t> +5 (x — B merpax, t — B
CEKyH/Iax). HaiimuTe CKOpOCTh M YCKOPEHHE Tejla uepe3 2¢ Mociie Havaa
JIBHDKCHUSL.
3. Uccnenosars GyHKIMIO f{x)= Xx* + 7x —4 Ha MOHOTOHHOCTb ¥ SKCTPEMYMAEL
4. Haiitn HanOoJiblilee ¥ HAMMCHBINCE 3HAYCHUS (DYHKI[HMH fx)= x3- 6 x?
Ha

orpeske [-2;5].
5. CocTaBbTe ypaBHEHHE KacaTenbHON K rpaduky dyskmmm f(x)= x> + 2x B
Touke Xo=1.

Koumponvnas paboma «[IPOM3BOJIHAA U EE TIPUMEHEHUE»

Bapuanm 2
1. Pemnnth HepaBeHCTBO  12x — x < 0.

S5—x
2. Teno ABUKETCS 110 3aKOHY xt)=t +6t-1 (x-Bmempax,t—s
3
CEKYHaX). Haiigure ckopoCcTh M yCKOpEHHE Tella depe3 SC MOCie Havala

JIBKEHUS.
3. Uccnenosats GyHKIMIO f(x)=10 — 4x - x> Ha MOHOTOHHOCTb U SKCTPEMYMBEL.

4. Haiiti HauOoJIbllice U HAUMEHbIIIee 3HaueHus Gy f(X)= %x‘o’- X Ha
otpeske [0;4].

5. CocTaBbTe ypaBHEHHE KacaTeNbHOM K rpaduky GpyHkumn f(x)= x?-3x+2 B
TOYKE X0—



OTBETABI k koumponwroii pabome « [ IPOU3BOJHAA U EE [IPUMEHEHUE»

No Bapuanum Bapuanm
3a0aHUs 1 2

1 [0; 31U (7; ) (-o0;01U[5;12)

2 dm/c; 8m/c? 31m/c; 10m/c?

3 f| na x € (-0;-3,5), 1 na X € (-0;-2),
frtuaxe (-3,5; o) flrnaxe (-2; )
x=-3,5 mouka min x=-2 mouka MaX

Yool et mrs | et dmns-ds

5 y=4x-1 y =1-5x

CamocmoamenvHasa pa6oma

«[llepsoobpaszHasa u uHmMe2pan»

Bapuanm 1
1. Hawntu obwuii Bug, 2. BBIYMCINUTD UHTETPAJIBL:
nepBoobpasHbIX: 1) f3 2dx
-1

1) fx)=3 - x5+ %
2) f(x) = x— :—6+10x9;
3) f(x) = 4x*+ 8x —5;

2) [Zsin2xdx
3) [ (x*+x-2)dx.

4) F(x) = (6x — 1) 4) [, —2x —x¥)dx
9) f0) = - 5) J§ ostx

CamocmosamenvHasa paboma

«[llepsoobpasHasa u uHmMez2pan»

BapuaHm 2
2. Haiiti obwunii BuA, 2. BuauciuTh HHTETpAIbL:
nepBoobpasHbIXx: 1) fz Bdx -
6 L. -2 ’
1) f(x)=7 — x + <




2) f(x)= 3x"— x+X£3,

3) f(x) = 6x3+ 12x —3;

R ORICEDN
5) £ = =

2) [fcos3xdx;
6

3) [ (x*+3x—2)dx;
4) [(3%* +x —2)dx;

5dx

sinZx

5) J#

OTBETbI kK camocmoamenbHaa pabome

«epeoobpasHas u UHMeapan»

Bapuanml1 Bapuarm 2
1 LS _X_ 1.
1) F(x) = 3x iy C 1) F(x) = 7x = =T C,
2) F(x) = S+ 2 4x10 4
2 5x° 3x8 2 25
C: 2) F)= —= =5+ C
3
3) F(x)—%+ 4x% — 5x +
C; 4
(6x-1)° 3) F(x) = ‘%+ 6x2 — 3x +
4) F(X) - 36 + C: C
(2x 6)*
4) F(x) = + C;
1
5) F(x) = SERY +C
5
5) F(x) = 12(3—4x)3 ¢.
2. 1) 91, 1) 0;
3’ V2-2
2) 1; 2) =
3) 2; 5
31 3) 4z,
4) 75,
5) 2. 4) 25,5
5) 5




Koumponvnasa paboma Ne2 :«llepeoobpasnas u unmezpany
Bapuanm 1

1. Haiitu oOuuii Bua nepBooOpa3HbIX 1 PYyHKIIUH
a) f(x)=4sin x + cos3X ;
6) f(x)= x>+ 2x..
2. Haiitu nepBoobpasuyio dyukmun  (X)=5x + X2, rpaduk KoTOPOii  IPOXOIMT
uepes Touky (1;3).

2
3. Bbluucnurth HHTETpAN f 1 (x2 +x)dx.

4.  Bblumcautb naowaas GUrypbl, OrpaHUY4EHHON TUHUAMMU
y=3-X N y=-x>+2x+3.

KoHmponoHas paboma No2 :«[lepeoobpa3Haa u uHmeapan»
BapuaHm2

Hantn obwmin Bua, nepsoobpasHbix Ana GyHKLMK
a) f(x)= 3cos x + sindx;

6) f(x)= x>+ x°.
2. Haiitn nepsoobpasHyto dyHkumm f(x)=3x°-5, rpaduk KoTopoit  npoxoauT

yepes Toury (2,;10).

1
3. BbluMCAUTb UHTErpan fo (x? +2x)dx

4.  Bblumcautb naowanb PUrypbl, orpaHUYEHHOM IMHUAMM
y =3+2x n y = x?-2x+3.

Omeemeol K KOHMposabHOU pabome No2 : «[lepsoobpasHas u uHMe2pan»

| N | 3ananue 1 | Banmanme 1 | 3anamme 2 | 3amanme 3 | 3amanue 4 |




BapuaH a) 5)
Ta
1 . 3 2 3 5
1| -acosx+=sin3x+c| Z4x2+c (XX, 1) 3 4,5
3 3 6
2 3 6
1 6 3 3 1 2
2 3sinx—zcos4x+C J;—+),;—+C x°-5x +12 15 105

TECTbI NO MATEMATWKE
TEMA: «[lepsoobpa3Has u uHmeapan

BAPUAHT Ne 1

3apaHune

BapuaHT oTBeTa

Cpeau 3apaHHbIX GyHKUM G(x), F(x) n H(x) BbibepeTe
nepBoobpasHyto Ansa PyHKUUK
y=-7x

a) G(x)=-21 x?
6) F(x)=-7 x*
H(X)= - 7/4X4

@

YKaxute Ty GyHKUMIO, AN1A KOTOPOWM
F(x)=x>+3x+C
nmeet 06N BUA NepBoobpasHoOM

a)g(x)=3x*+3
6) h(x)=3x>+3x+9
Q(x)= x*/4+ 3

@

Hangute obwmin Bug nepsoobpasHbix 4na GyHKLMK
f(x)= 4sinx+ 2 cos x

a) F(x)=4cos x —2sinx + C
6) F(x)=- 4cos x + 2sin x + C

Hanaute obwinii Bua nepsoobpasHbix ana GpyHKuum f(x)
= 2sin3x

a) F(x)=-1/s cos 3x + C
6) F(x)=-2/3cos x +C
B) F(x)=-2/3 cos 3x + C

Hanaute obwnii Bua, nepsoobpasHbix ana ¢pyHKuum f(x)
= (2x-1)F

a) F(x)=(2x—1)/12 + C
6) F(x)= (2x—-1)°/6 + C

)
)
)
)
)
)
)
)
B) F(x)= - 4cos x + 2sin x
)
)
)
)
)
)
)
)

B) F(x)= (2x—1)°/2 + C
Ona pyHkumm f(x) Hanaute F(x), ecnn a) F(x)=-x2-2
fix)=2/% ; F(1)=1 6) F(x)=-x2 +2
B) F(x)=-2x?+3
BepHO N1, 4TO Ha pUCyHKe n30bpaxKeHbl rpadmku Tpéx | a) da
nepBoobpasHbIX ANA HEKOTOPOM GYHKUMN? 6) Hem

Bbibepete ¢popmyny, NO KOTOPOM MOXKHO BbIYUCINTb
naowaab ¢purypbl, M306parKEHHON HA PUCYHKE:




a) S=f a f(x)dx

8

6) S=- f a f(x)dx
B) S=f(e)-f(a)

y=5x°

)
Bblumcnute nHTerpan 1 a)-1
_[0 ax3dx 6) 4
B) 1
.IlTo Kakon popmy/ie HYXKHO HaxoAuUTb Naowaab urypsl, 2
3alTPUXOBAHHOM HA PUCYHKE: a) 5=f-1 x2dx
2
6) s=/fox2dx
-1
B) 5=f2 x2dx
BAPUAHT Ne 2
3apaHue BapuaHT oTBeTa
Cpeam 3apaHHbix GyHKUMM G(X), F(x) u H(x) sbibepete | a) G(x)=5x’
nepsoobpasHyto ana GyHKUUK 6) F(x)= 30 x°

B) H(x)= 5x’/7

YKaxunte Ty GYHKUMIO, 418 KOTOPOWM
F(x)= x* -4x+C
nmeet obLWNIA BUA NepBoobpasHOM

a)g(x)=4x° -4+C
6) hx)=4x> -4x*+2
B) o(x)= x°/5 -2 x?

Hanaute obwnii Bua nepsoobpasHbix ana GyHKLUK
f(x) = 5 cos x + 2 sin x

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

4. Hangute obwmi Bna nepBoobpasHbix ana GyHKUMK
f(x)= 3 cos 2x

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

5. Hangute obwuii Bng nepsoobpasHbix gna GyHKUUK

fix)= (7x-2F

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

6. Ansa dyHKumMn f(x) HarguTe F(x), echu

a)F(x)=2x1+1




fix)=2/x ; F(1)=1

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

. BepHO nun, 4uto Ha pucyHKe Mn306parkeHbl rpadurKku
TPEX NepBo0bpa3HbIX 419 HEKOTOPOM QYHKUUM?

a)0a
6) Hem

. Bbibepete popmyny, No KOTOPOM MOXKHO BbIYUCINTD
naowaab purypbl, N306parKEHHON Ha PUCYHKE:

8

a) Szfaf(x)dx

8

6) Sz-faf(x)dx

a

B) S= -fsf(x)dx

. Bblumncnute nHTterpan 0 a) 5
_[_1 s5x*dx 6) -1
B) 1
10.Mo Kakon ¢opmMmyne HYXHO Haxo4uTb nNoWaab 1
durypbl, 3alITPMXOBAHHOM HA PUCYHKE: a) S=f.z (x? +2)dX
2
6) 5=/ 10 +2)dx

2

B) Szf_z (x2+2)dX

BAPUAHT Ne 3
3agaHue BapuaHT oTBeTa
. Cpean 3agjaHHbix  OYHKUMIt  G(x), F(x) w H(x)|a) G(x)=-20x
BblbepeTe NnepBoobpasHyo Ana GyHKUUMK 6) F(x)=-x°
y=-5x* B) H(x)= - °/4x°

. YKaxuTe Ty GyHKUMUIO, ONA KOTOPOM
F(x)=x?-2x+C
nmeeT obwnin Bua nepsoobpasHom

Q

g(x)=2x-2
6) h(x)=2x3-2x*+2

@

. Haligute o6wmin BuAa nepBoobpasHbix a4na GyHKUUMU
f(x)= 65sinx+ 3 cos 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

. Hangute obwuin Bua nepBoobpasHbix A4na yHKUMK
f(x) = 5sin 4 x

a) F(x)= /4 cos 5x +C

)
)
)
)
)
) @(x)= x°/3 -2
)
)
)
)
6) F(x)=-°/s cos x + C




B) F(x)=->/scos 4x + C

5. Hangute obwmii Bug nepsoobpasHbix gna GyHKUUK

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. Ansa dyHKumMn f(x) HanguTe F(x), echu a) F(x)=-x*-2
fix)=4/x> ; F1)=1 6) F(x)=-x* +2
B) F(x)= 6x%+3
7. BepHO 51, 4TO Ha pUCYHKe Kn30bpakeHbl rpaduku | a)da
TPEX NnepBoobpa3HbIX 419 HEKOTOPOM PYHKUUN? 6) Hem

8. Bbibepete popmysly, NO KOTOPOM MOMKHO BbIYUCAUTD
naowaab purypbl, N306parKEHHON Ha PUCYHKE:

8

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

8

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

9. Bbluucnnte uHTeErpan 1

_[0 6x°dx

)

) 6
) -1
) 1

@ O Q

10.Mo Kakoi ¢opmyne HyXKHO HaxoAauTb naowanb
duUrypbl, 3alLUTPUXOBAHHOM Ha PUCYHKe:

1

a) s=[1(x?-1)dx

1

6) s=fo (x*-1)dx

1

8) S=f1 (x2-1)dx

BAPUAHT Ne 4

3apaHune

BapuaHT oTBeTa

1. Cpean 3apaHHbIXx YHKUMIA  G(x), F(x) v H(x)
BblbepeTe NepBoobpPasHYyO AN GYyHKLUN
y=9x%

a) G(x)= x°
6) F(x)= 72 x’

B) H(x)= 9x’/7




2. YKaxute Ty GYHKUMIO, AN1A KOTOPOWM a)g(x)=5x* -5x°+C
F(x)= x° -5x+C
6) h(x)=5x° - 5x?
nmeet 06N BUA NepBoobpasHOM
B) @(x)= 5x* -5

3. Hangute o6wuii BuA nepBoobpasHbix gna GyHKunM | a) F(x)=4 sinx -7 cos x + C

f(x) = 4 cos x + 7 sin x
6) F(x)=-4sinx-7cosx+C

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

. Hangmnte obwui Bna nepBoobpasHbix 4na pyHKUMK
f(x) = 9cos 3x

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

B) F(x)= 3sinx+C

. Hangute obwmin Bng nepBoobpasHbix Ana 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

. Ana ¢yHKumm f(x) Hanaute F(x), ecan

a) F(x)= x°+1

fix)=5/x° ; F(1)=1
6) F(x)=-x> +2
B) F(x)=-x>-1
. BepHo nun, 4TO Ha pUCYHKe M306parkeHbl rpaduku | a) da
TPEx NepBoobpasHbIX 419 HEKOTOPOM PYHKLUKN?
6) Hem

. BbibepeTte dopmyny, No KOTOPOM MOXKHO BbIYUCINTD
naowaab ¢purypbl, M306parKEHHOM HA PUCYHKE:

8

a) S=faf(x)dx

8

6) 5=-faf(x)dx

a

B) S= -fef(x)dx

9. BbluucanTe UHTerpan 0

f -1 7xédx

a) 7

6) -1




B) 1

10.Mo Kakoi ¢opmynie HYXKHO HaxoAuTb nJaowanb 3
burypbl, 3alUTPUXOBAHHOM Ha PUCYHKE: a) 5=f0 (x -1)2dx
3

6) 5=/ 1(x -1)2dx

1

8) S=/3 (x-1)2dx

Knou k mecmy

« [IEPBOOFBA3HAA U UHTET'PAJI»:
BAPUAHT Ne 1: 8, a, 0,8, a, 6, a, a, 6, a.

BAPUAHT Ne 2: 8, a, a, 6,8 0,0, 0,6, a.

BAPUAHT Ne 3: 6, a, 6, 86 a, 0,0,a,s8 a

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

lposepouyHaa paboma lposepoyHaa paboma
«UppayuoHanbHole ypasHeHUsa» «UppayuoHanbHbie ypasHeHUa»
Bapuarm 1 Bapuarm 2
PewnTb ypaBHEHMA: PewnTb ypaBHEHMA:
1. V2x—1=3; 1. Vvx—1=2;
2. Vx+1=0; 2. Vx - 4=0;
3. Vax—1=+7; 3. Vx2 —1=+/3;
4. V3 +x=3-x; 4. V2x—1=x-2;
5. V10 —x-V3x + 5=x+5. 5. 9-x=V9 —5x-v3 —x.
lposepouHaa paboma [posepoyHaa paboma




«UppayuoHanbHbie ypasHeHUA» «UppayuoHanbHbie ypasHeHUA»

BapuaHm 3 BapuaHm 4
PewnTb ypaBHEHUSA: PewnTb ypaBHEHUSA:
1. Vx—2=3; 1. Vvx+9=4;
2. 1-4/x=0; 2. Vx+1=3;
3. V2x—1=+/5; 3. V5=Vx2— 4;
4. V5 —x=x-5; 4. V4x+5 =2x+1;
5. V5x+ 3-4/3x — 1=3x+1. 5. V2x+ 15 -v/2x — 1 = 2x +9.

lposepouHaa paboma lposepouyHaa paboma
«AppayuoHanbHbie YypasHeHUA» «AppayuoHanbHbIe YypaBHEHUA»
BapuaHm 5 BapuaHm 6
PewnTb ypaBHeHUA: PewnTb ypaBHeHUA:

1. Vx2— 9 =4;

2. VX + 6=4;

3. Vx+2 =V2x—3; L vx=7=2
2. 10 =vx+1:

4, Vx+1=x-5;

5. VAx—3-V3x— 5 =3x-1 3. Vi~ 3=V12-x;

' ' 4, Nx—2=x-8;

5. V3x+2-Vx—2=x+6.

lMposepoyHaa paboma lMposepoyHaa paboma
«MppayuoHaneHbie ypasHeHUa» «ppayuoHanoHbie ypasHeHUs»
BapuaHnm 7 BapuaHm 8
PewnTb ypaBHeHUA: PewnTb ypaBHeHUA:
1. V3= x=1; 1. Vx2 — 7=3;
2. Vx+7=0; 2. Vx -3=0;




3. V4x—1=+/x+38
4, x-2=V4—-2%x;
5. V8x+ 17 -vV2x — 1 =4x + 3.

3. V2x—3=vVx+5;
4. V25 —x%=x-1;
5. Vx—1-v2x+ 6 =x+3.

Omeemebl K sapuaHmMam rnposepo4Holi pabomeoi

«UppayuoHanbHble ypasHeHUA»

Neo YpaBHeHue | YpaBHeHUe | YpaBHeHUe | YpaBHeHUe | YpaBHeHMue
BapuaHTa 1 2 3 4 5
1 5 Het 2 1 _11; 5
4
peLeHni
2 5 16 -2;2 5 -3
3 11 1 3 5 1
4 7 4 -3;3 1 Het
peLeHn
5 -5;5 HeTt 5 8 7
peleHni
6 11 81 3 11 10
7 2 Het 8 4 5
peLeHni
8 -4; 4 9 3 2 13

KoumponoHaa paboma Ne8

«PELLIEHWE MMOKA3ATE/IbHbIX YPABHEHUN U

KonumponoHas paboma Ne8

«PELLIEHWE MMOKA3ATE/IbHbIX YPABHEHUI U




HEPABEHCTB»

BapuaHm 1

(L)X‘?’: 232

64
72 - 14-7%=5;

49%-8-7°+ 7 =0;

(1)2"; g2e1.

27

10-5¢1 + 51 < 7,

HEPABEHCTB»

BapuaHm 2

Qs

2+ . 2= 120;

36"~ 4-6- 12 = 0;

8:2¢1-2%> 48,

OTBETbI k KOHMponbHoii pabome Ne8

«PELLIEHVE MMOKA3ATE/IbHbIX YPABHEHUW Y HEPABEHCTB»

Ne 3a0aHue 1 | 3a0aHue 2 |3adaHue 3 |3a0aHue 4 |3adaHue 5
sapuaHma
1 3 3 -1 1;0 X<-4 x<0
4
2 1 3 1 X>—= xX>4
2

3AYET




«OCHOBHblIEe MemoObl peweHUs ypasHeHul, HepaseHcmas U cucmem»

Bapuarm 1

1. Pewntb nppaymoHanbHoe ypaBHeHme 3x+1=v1 —x.

2. PewnTtb NokasaTenbHoe ypasHeHne 3*2 +3¥ =90,

4x —y =2,

3. PewnTb cuctem aBHEeHUN {
yyp log,, x + log,, 3 =log,,(y + 1).

4. PewnTb norapudmuyeckoe HepaBeHcTBo log, x +log,(x — 2) < 3.

5. PelunTb TpUroHomeTpuyeckoe ypaBHeHne C€OS 2x +cosx = 0.

3AYET
«OCHOBHble MemoObl pewleHuUA ypasHeHul, HepaseHCms u cucmem»
BapuaHm 2

1. PewnTb MppauMoHanbHoe ypaBHeHMe 8-3x=+vx+ 2.

2
2. PewunTb NoKasaTenbHoe HepaBeHcTBO 33X < 81.

3x+y=3,

3. PemuTh cucTeMy ypaBHEHUH {log3(5x + 4y) = logs(y + 5).

4. PewunTb norapupmmyeckoe HepaseHcTBo logi(x + 6) +logix > -3.
3 3

5. PeWwmnTb TPUrOHOMETPUYECKOE ypaBHeHne 3sin x = 2 cos?X.

3AYET

«OCHOBHble MemoObl peweHus ypasHeHuUl, HepageHcma u cucmem»



BapuaHm 3

1. PewnTb MppaLmMoHanbHoe ypaBHeHNe V3 — 2x =6 + x..

2. PewnTb NnoKasaTenbHOe ypaBHeHne 9*-2-3¥=63.

27 =9,

3. Peminth cucTeMy ypaBHEHU M {81" _ gyl

4. PewnTb norapudmunyeckoe HepaseHctso log,(5x — 6) <log,2 + 3.

5. PeWwmnTb TPUroHOMeTpHYeckoe ypasHeHne 2 cos?x — 7 cosx = 0.

3AYET
«OCHOBHble MemoObl peweHUA ypasHeHul, HepageHcmas u cucmem»

BapuarHm 4
1. PewnTtb nppaymoHanbHoe ypaBHeHne 2+ 7x=6-—x.

2_
2. PewnTb nokasatesnbHoe HepaseHcTBo  (1,3) ~#*2 < 1,69,

3.PeminTh cucTEMY YpaBHEHUU

xX—y=38,
{2"_33’ = 16.

4. PewnTb norapndmunyeckoe ypasHenune log,(7x — 4) = 2 +log,13.

5. PemiuTh TpUroHOMeTpUYecKoe ypaBHenue Sinx + sin(m + x)

—cos(g+x) = 1.

OTBETbI Kk 3AYETY

«OCHOBHble MemoObl peuweHuUA ypasHeHul, HepaseHCma U cucmem»

2 Bapuanm 1| BapuaHm 2 BapuaHm 3 Bapuarm 4
BapmaHTa




™=

3afaH

1. 0 2 -3 2
2. 2 [-2;2] 2 [0;4]
3. (1;2) (1;0) = E) (10;2)
5’5
4, (2;4) (0;3) (1,2;12) 8
s
> i'%+2nn, ('1)kg+nk,k62 %+nn,nez %+2nn,n€z
ne z
i+ 2rtk, ke
z.
z (1) T+ ik ke z| = x
+ 5 +2nn, 6 Tt S 4T, NE z < +2nn, n¢ z
ne z
7+ 2nk, k€
z.

Konumponvnasa paboma Ne2

«Axcuombl cmepeomempuu. HapaﬂﬂeﬂbHOCn’Ib npAMbIX U niockocmeiiy

Bapuanm 1

UYro Takoe crepeomMeTpusl.

Kakwue npsiMbie B IPOCTPAHCTBE HA3BIBAIOTCS NapaIeIbHBIMU?

Jlana niockocTs B 1 npsimble a. 6 U ¢. MI3BecTHO, YTO 0/1HA U3 JaHHBIX MPSAMBIX MapaiielbHa
rwiockocTH 3. HazoBuTte 3Ty mpsamyto, eciu npsiMasi @ napaielibHa IpsiMON ¢, TIpsIMbIe 6 U C
NepeceKaroTcs, a mpsiMast ¢ JIEKUT B TUWIOCKOCTH . CaenaiTe puCyHOK U TPOKOMMEHTHPYHUTE €ro
C TIOMOIIIbI0 MATEMaTHYECKUX 3HAKOB.

UYepes Toukn A, B u cepeauny M otpe3ka AB npoBeneHbl napajijieibHbIE PSMBIE,
MEPECEKAOIINE HEKOTOPYIO IIOCKOCTh 0 B TOUKax A1, B1, M1 coorBercTBeHHO. Halitn nnmuny
otpe3ka MM, ecniu AA1=13Mm, BB1=7M, npuuém oTpe3ok AB He nepecekaeT miocKoCTh a.
Uepes koneny A otpeska AB npoBeneHna mmockocts. Yepes konen B u Touky C 3Toro orpeska
IpoBeJeHBI NapasuienpHble npsamble B1 u Ci. Halinute nnuny otpeska BB1, eciu CC1=21 cmM,
AC:BC=3:4.

Konmponvnasa paboma Ne2



1.
2.
3.

N

«Axcuombl cmepeomempuu. HapaﬂﬂeﬂbHOCﬂ/lb npAMbIX U niockocmeiiy

Bapuanm 2

HazoBute ocHOBHBIE (DUTYPBI B TPOCTPAHCTBE.

Kakue npsiMbie B IPOCTPaHCTBE HA3bIBAIOTCS CKPEIIMBAIOIIMMHUCS?

Jana nimockocTs B u npsimble @, 8 U ¢. MI3BecTHO, YTO 0/1HA U3 JaHHBIX MPSMBIX MapajieiabHa
wiockoctH f. Ha3oBuTe 3Ty npsMyo, eciiu npsiMasi ¢ apajiesibHa MPSIMON ¢, IPSIMbIE @ U 8
MePECceKaroTCs, a MpsMast ¢ JIGKHUT B TUNIOCKOCTH . CrenaiTe pUCyHOK U IPOKOMMEHTHPYHTE €ro
C IIOMOIIIbI0 MATEMAaTUYECKUX 3HAKOB.

Uepes Touku A, B u cepenuny M otpeska AB nipoBeieHbl MapajuiesibHbIE TIPSMBbIE,
MepEeCEeKa0IINe HEKOTOPYIO TUIOCKOCTh o B TOUKax A1, B1, M1 coorBercTBenHo. Haittu nnuny
otpe3ka MMz, ecniu AA1=3Mm, BB1=17m, npuuém otpe3ok AB He nepecekaer miocKoCTh o.
UYepes koneny A otpeska AB npoBezena miaockocTb. Yepes konen B u Touky C 3Toro orpeska
poBeeHbI NapajuienbHble npsaMble Bl u Ci. Haiinure nuny orpeska BB1, eciiu

CC1=26 cm, AB: AC=15:13.

Konumponvnasa paboma Ne2

«Axcuombl cmepeomempuu. Hapa]l]le]leOCI’}’Ib NpAMbIX U niockocmeiiy

Bapuanm 3

Cdopmynupyiite TeopeMy o0 TpEX Toukax?
Yro 3HaYMT: mpsMasi ¥ MIIOCKOCTh NapayiesIbHbI?
Jlana nnockocTh B U IpsIMBIE @, 6 U ¢, TPUYEM JIBE U3 TPEX AAHHBIX MPSAMBIX MapajieIbHbL.

Ha3zouTe napamienbHbie NpsIMbIE, €CIIU IPSAMast @ JIEKUT B NJIOCKOCTU B, npAaman e
napajuieibHa TUIOCKOCTH [, a mpsMast ¢ mepecekaeT miockocth B. Caemaiite pucyHoK U
IIPOKOMMEHTUPYUTE €ro ¢ MOMOIIBIO MATEMAaTUYECKUX 3HAKOB.

UYepes koHupl otpe3ka AB u ero cepenuny M otpeska AB npoBenieHbl napaiisiesibHbIe MPsSIMBIE,
MEepPECEKAOIINE HEKOTOPYIO TNIOCKOCTh 0 B ToUuKax A1, B1u M. Haiitu nuny otpeska MMz, ecnu
oTtpe3ok AB He nepecekaet minockocTs o v eciid AA1=10M, BB1=14m.

Yepes koner; A otpe3ka AB nposeneHa mockocTs. Yepes konen B u Touky C aToro orpeska
IIpoBeIeHbI apajuienbHble npsMble Bl n Ci1. Halinnre nmny otpeska BB1, ecin

AB=8cm, AC:CC1=2:3.

Konumponvnasa paboma No2

«Axcuomol cmepeomempuu. HapaﬂﬂeﬂbHOC’mb npAMbIX U niockocmely



no

Bapuanm 4

Chopmynupyiite TeopeMy 0 NpsIMON U TOUKE.
Kakune niaockocTy Ha3pIBarOTCS MapajuieIbHbIMU?
JlaHa TI0CKOCTH B ¥ IPSIMBIE @, 6 U ¢, IPUUEM JIBE U3 TPEX JAHHBIX MPSAMBIX MAPaJIICIbHBL.
HazoBuTe napamienbHble IpsSIMbIE, €CIH NMpsAMasi @ JIEKUT B IIOCKOCTH 3, a IPSIMbIE 8 U €
nepeceKaroT mIockocTh f. Caenaiite puCyHOK M MPOKOMMEHTUPYHTE €ro ¢ IOMOIIBIO
MaTE€MaTUYECKUX 3HAKOB.
UYepes koHubl oTpe3ka AB u ero cepenuny M orpeska AB npoBenieHbl apaijiesibHbIE PSMBIE,
NepeceKarolre HEKOTOPYIO IIOCKOCTh 0. B TouKax A1, B1u M1. Halitu nimuny otpeska MMy, ecinu
oTpe3ok AB He nepecekaer minockocTs o 1 eciii AA1=12m, BB1=8m.
Uepes konen, A orpeska AB npoBeaeHa miockocts. Yepes konen B u Touky C aToro orpeska
IpoBeJeHbI NapasuienpHble npsamble B1 u Ci. Halinute nnuny orpeska BB1, eciu

CC1=14cm, AB: BC=10:3.

Omeemol K KOHMpPOobHOU pabome No2

«AKcuomsl cmepeomempuu. [lapanneanbHoCMe NPAMbIX U MaA0CKocmei»

Bapuarm 1

BapuaHm 2

BapuaHm 3

BapuaHm 4

CTepeomeTpua — 370
pasgen reomeTpuu, B Ko-
TOPOM M3y4atoTca GpUry-pbl
B MPOCTPaHCTBE.

OCHOBHbIMW dUTYPamM B
NpoCTpaHcTBe ABAAIOTCA
TOYKa, NPAMAsA 1 NNOC-KOCTb.

Yepes TpU TOYKK, He Nne-
FKaLLMe Ha O4HOM NpA-MoN,
MOYHO NPOBECTU
NA0CKOCTb, M NPUTOM
TO/IbKO OZHY.

Hepes npamyto U He
ne-»Kallyto Ha Hel
TOYKY MOXKHO
NPOBECTW NJOC-KOCTb,
M NPWY TOM TO/IbKO

0AHY.

[Be npamble B NpoCcTpaHC-
TBE Ha3blBalOTCA Napan-
NenbHbIMM, C/TN OHU Ne-
»KaT B 04HOM NJIOCKOCTU U
He nepeceKkatoTcs.

MpAmble, KOTOpble He ne-
peceKaloTcA U He SiexaT B
04HOWM MJIOCKOCTW, Ha3bl-

BalOTCA CKPELLMBaIOLLU-MUCA.

MpAmaa n NNoCKoCTb
napannenbHbl — 3HAYUT,
OHM He nepeceKaTcs, TO
ecTb He MMetoT 06LLMX
TOYEK.

/1Be N10CKOCTH
Ha3blBa-tOTCA
napannenbHbIMMU,
eC/IN OHU He
nepeceka-toTca, TO
ecTb He UMetoT 06 MX
TOYEK.
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a
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8uc

acﬁ;gHC’_{e;c]n/}

alc. 8nc . c=p allp cna
1% ' ’ éllc, ane, “<p, sllp acp ellp cf dlle
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\I! neuus, T.K. |B‘ neums, T.K. |, neums,Tk. ‘[! neuua, T.k.
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AA, + BB AA, + BB AA; + BB .
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2
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o BB, AB ' * BB; AB i @ " BB, AB ‘% BB, |AB
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=49 =12 7
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KoHmponoHas paboma N4 — «MHOIOMPAHHUKN»

Bapuarm 1

Jlaiite onpeneneHue npsaMon MPU3MBI.

Yro Takoe napaienenunen?

UTo Tako€ MHOTOTpaHHHUK?

3agaya: YV mapajielenuiena TpU FPaHyd UMEIOT miomand 2 m%, 4 m? u 5 m2.
UeMy paBHa MojHas MOBEPXHOCTH Mapajienenunena’?

3amaya: OcHOBaHME MUPAMUIBI — MPSIMOYTOJIBHUK CO cTopoHaMu 9 u 12 cu,
Bce OOKOBBIC pE€Opa paBHbl /2,5 m. Haiinutre 00BEM MUpaMuibl.

BN

KoHmponbHasa paboma Ne4 — «MHOIMOrPAHHUKU»

BapuaHm 2

JlaiiTe onpeneneHrne npaBUJIbHON IPU3MBI.

Uto Takoe ky0?

UeM sBNISIETCSL TOUKA [TEPECEUCHUS IUaroHalield nmapaenenunena’?

3ajaua: Y mapaiienenumea Tpy rpaHd MMEROT tiomand 3 w2, 6 m? u 7 m2.
Yemy paBHa MoJIHas TOBEPXHOCTH Mapasuiesenuneaa?

3amaya: bokoBble péOpa HAKJIOHHOW TPEYroJibHON MPU3MBI paBHBI /5 M, a
PACCTOSTHHUSI MEXKY COJCPKAINMU UX MApAIUICIbHBIMU NPSIMbIMUA 26 M, 25
mu 17 m. Haitnure 00bEM MPU3MBL.



B wh e

W e

KoHmponoeHas paboma Ne4 — «MHOIOMPAHHUKU»

BapuaHm 3

JlaiiTe onpeneneHne npaBUIbHOW MTUPAMU/IBI.

Kakoii MHOrOrpaHHUK Ha3bIBAE€TCS MPABUIbHBIM?

Yro Takoe JTMHEWHbIE pa3Mephl MPSAMOYTOJIBHOTO Mapauienenunena?
3agaua: 3MepeHust mpsMOyToiabpHOTro napauienenunena 15 m, 50 m u 36 m.
Haiiaute peOpo paBHOBETUKOTO eMy KyOa.

3agaua: BeicoTa mpaBWIBHOW YETHIPEXYTOJIBHOW MUpAMUABI paBHA 7 cM, a
cTopoHa ocHOBaHMs &8 cum. Halimure 60koBoe pedpo.

KoHmponoeHas paboma Ne4d — «MHOIOMPAHHUKU»

BapuarHm 4

JaiiTe onpenenenne anodemMbl MPaBUIBLHON MUPAMU/IBI.

Kakoii napanienenunes Ha3bIBa€TCs MPAMOYTOJIbHBIM?

Uemy paBHa O0KOBasi MOBEPXHOCTH MPSMOU MPU3MBI?

3agaua: Hanaure nuaroHany npsiMOYrOJbHOTO NapajuleNIClUNena Mo TpeEM
€ro U3MepeHusIM: 2 cm, 3 cm, 6 cm.

3amaga: OcHOBaHUE MUPAMUIBI — MPSIMOYTOJFHUK CO CTOPOHAMU 6 cm U 8
cm. Kaxnmoe 6okoBoe peOpo mupamuisl paBHO /3 cym. Berumcinure BBICOTY
MAPaAMHUIBI.

Omeembl K KOHMponobHol pabome N2 4 « MHO202paHHUKU»

o
BapyUaHT
a

No
Baganus

Bapuanr 1 Bapuant 2 Bapuant 3 Bapuant 4




[Ipuzma
Ha3bIBACTCS
IIPSIMOM, €CIH €€
O0KOBbIE pEOpa
NEPIIEHIUKYIISIPHBI
OCHOBAHUSIM.

[Tpsimast mpu3ma Ha-
3BIBACTCS TIPABUIIb-
HOM, eciiu e€
OCHOBa-HUS
SIBJISIFOTCS TIpa-
BUJILHBIMH MHOTO-

IIupamuia Ha3bIBa-
€TCsl IPaBUJIbHOM,
eciu e€
OCHOBaHHEM
ABJISIETCS TPABUJIb-
HBIA MHOTOYTOJIb-

BricoTa 00k0BOIt
TpaHH MPABUIBLHON
MUPaMUJIBI, TIPOBE-
JNEHHAas U3 €€ BEPILIU-
HBI, Ha3bIBAETCS
anogeMoH.

YrOJIbHUKaMHU. HUK, & OCHOBAHUE
BBICOTBI COBIA/IAET
C LIEHTPOM 3TOT0
MHO-TOYTOJIbHUKA.
Ecim ocHoBaHus [IpsstMOyTOIBHBINM Breimykisiit MHOTO- | [IpsiMoii mapanene-

IPU3MBI €CTh
napauIesIorpamMm,

TO OHA Ha3bIBACTCS
napauiesIenune10
M.

napasuieenuIes, y
KOTOpOro Bce pédpa
paBHBI, HA3bIBACTCS
KyOoMm.

T'PaHHUK Ha3bIBAET-
Csl IPaBHJILHBIM,
€C-JIU €T0 TpaHu
SIBJISI-FOTCSI
MIpaBUIILHBIMU
MHOTOYTOJIbHUKaM
U C OOHHUM U TEM
KE YHCIIOM CTOPOH
H B KOXKIOHU
BEpIINHE
MHOTOTpaHHUKA
CXOJHUTCS OOHO U
TO K€ YHCIIO
peoep.

nuIen, y KotToporo
OCHOBAHUEM SIBIIICTCS
MIPSIMOYTOJIbHUK, Ha-
3BIBACTCS
IIPSIMOYTOJIbHBIM
MapaJIJICIICIIAIIEOM.

MHOTOrpaHHUK —
9TO TAKOE TEJIO,
MOBEPX-HOCTh
KOTOPOT'0 COC-TOUT
13 KOHEYHOTO
YyHUCIla MIOCKUX

Touka nepecedeHus
IUaroHaJIeh
napajuie-jenumneaa
SIBJISIETCSI €TO
[EHTPOM CHUM-
METpPHH.

JmHbl HEemapai-
JeNbHBIX pédep
Psi-MOYTOJILHOTO
na-pajuieienumnena
Ha-3bIBAIOT €0
JIMHEN-HBIMU

bokoBas nosepx-
HOCTb IIPSIMOM IIPU3-
MBI paBHa IPOU3BEIEC-
HUIO IIEPUMETPA OC-
HOBAHUs HA BBICOTY
IPU3MBI, T.€. HA TN~

MHO- pasMepamu. Hy 00KOBOTO pedpa.
T'OYI'OJIbHUKOB.
Sh=2(2+4+5)= Sh=2(3+6+7)= | V.=V, d?=a’+ b%+ ¢?=
=22 cm?. =32 cm?. V,=abc=15-50-36 =2%+ 3%+ 6°=49
Vi=a® = = d=y49 =7 (cm)
a=3V15-50-36 =
=3¥(5-2-3)° =30 (m)
: V= A SO=h
Socu. = ¢ =
=9-12= | VADZ + CD?
= 108cm? ol 3 S0y =
BD= Socn. == A= =10 (cm)

V92 + 122=4/225=

Vo - (- b)) -

V2AB2 =+/2-82 =38
V2




=15(cm)
OD= %BD=7, 5 cu
SO=VsSD? — oD?=

=/12,52 — 7,52=
v100=

=10(cm)

v o= 1108 o=

3
=360 (cad’).

_ 26+25+17 _
===

34;

Soch.= .=

\/34(34 — 26) (34 — 25)

=204;
V=204-15=3060(c»?
)

0D=-BD=4+2

SD =+/502 + 0D? =
=v49 + 32 =
9(cm)

OD-= %BD= 5cm

SO=VSD? — 0D?%=

=169 — 25 =144 =

=12 cm.

Koumponvnana paooma Ne 5 « TEJIA BPAL[EHUA»

6. JlaiiTe omnpeneneHue MUIMHAPA.

Bapuanm 1

00pa3yIolLyo, palyC U OCEBOE CEUECHHUE.
7. Kaxkolt konyc Ha3piBaeTcs npsiMbIM? CeliaTh pUCyHOK.

Hapucylite mumuHap, yKaXuTe €ro

8. Kakas mimockocTh Ha3bIBaeTCs IUAMETPATbHOM IUIOCKOCThIO mmiapa? Yto
Takoe 00mb10i Kpyr? CaenaTh PUCYHOK.

9. 3agaua: Kyua mieOHS uMeeT KOHHMYECKYIO (opMy, paauyCc OCHOBAHUS

KoTOpo# 4 M , a oOpazytomas 5 M. Haitnure 00bEM 11eOHsI.

10.3ajava: Haiftu muiomaapr cedeHHs Iapa paguycoM 25 CM IJIOCKOCTBIO,
MPOBEAEHHON Ha paccTossHUM 20 CM OT LIEHTpa 1Iapa.

Koumponwvnaa paboma Ne 5 « TEJIA BPALI[EHUA »

1. Jlatite ompeneneHne KoHyca. Hapucyiite

Bapuanm 2

00pa3ymIIyro, pagnyc, BBICOTY U OCEBOE CEUCHUE.

2. Kaxko# nmununaap HaszpiBaetcs npsiMbiM? CrenaTh pUCYHOK.

KOHYC,

YKOKHUTE  €ro

3. Kakas nnockocTh Ha3bIBaeTcs KacatelbHOM K mapy? CrenaTh pUCYHOK.

4. 3apaua: O6BéM mapa pasen 288w cm®. Haiigure miomans MOBEPXHOCTH

mapa.

5. 3azmaua: Ilnomans OGOKOBOI TOBEPXHOCTHM KOHyca paBHa 157 cm?, a

TUTOMIAIb €T0 OCHOBAHUS Ha 67 cM? MeHbIne. Haiinure 06hEM KOHYCa.




Koumponvnaa paooma Ne 5 « TEJIA BPALJEHU»

Bapuanm 3

. Haitte onpenenenne mapa. Hapucyiite map, yKaXute ero HeHTp, paauyc.

VYKaXuTe BUJIbI CEYEHU HUJIMHIPA U CACIANTE PUCYHKHU.
Kakas ¢urypa momyduTcs npu BpalleHUH paBHOOEIPEHHOTO TPEYToJbHUKA
BOKpPYT €ro ocu cummerpun? Caenaire pucyHOK.

. 3agava: Paguyc nmimumHzapa paBeH 5 cM, IUIONIAAb, OOKOBOM IOBEPXHOCTH

BJIBO€ OOJIBIIIE TUIOIIAIM OCHOBaHMs. HaliuTe 00bEM IuIuHpA.

. 3agada: [ImoCKOCTh MPOXOUT HA paccTOsIHUM 6 ¢M OT IleHTpa mapa. Paaunyc

ceyeHus paBeH 8 cMm. HaitauTe mioiaab moBEpXHOCTH Iapa.

Koumpononaa paboma Ne 5 « TEJIA BPALI[EHU A »

Bapuanm 4

[Touemy map sBnsiercss TeyoM BpaimieHus. Cremaite pucyHok. Jlairte
onpenesieHne chephl.

. Uto Takoe yceu€HHbld KOHYyC? CaenaTh pUCyHOK.

Kakast purypa nmomyuutcst npu BpalieHUUd IPsIMOYTOJIbLHUKA BOKPYT €TI0 OCH
cummetpun? Crenaiite pucyHOK.

. 3apaua: Ilnomans oceBOro cedeHwss muaMHapa pasHa 64 cm?. Halimure

TJIOIIA/Ih €70 OOKOBOM MTOBEPXHOCTH.

. 3amada: Halitu 00BEM Temna, MOTYyYEHHOTO MPHU BPAIICHUH TPSIMOYTOIBEHOTO

TpeyrojibHHKa ¢ TUNoTeHy3od 24 cM u octpeiM yrioMm 30° Bokpyr
MEHBIIIETO KaTeTa.

OTBeTbI K KOHTPOJILHOM padote Ne 5 «Tena BpaieHus»

Ba; it Bapuanr 1 Bapuant 2 Bapuanr 3 Bapuanr 4

INo

BaJaHUA

6. [MmamaApOM Konycom HazbiBaeTcs Ilapom  naswBaercs lllap nonyvaercs npu

Ha3bIBAETCS TelIO,| TeJ0, KOTOPOE COCTO-UT | Tejio, KOTOPOE COCTOMT BPa-IEHHH MOIYKpyra
[KOTOPOE ~ COCTOUT  U3| U3 KPYra —OCHOBA- HUA | .. BCex Togex BOKPYT
NBYX } KPYroB| KOHYca, TOUKH, He pOCTpaHCTBa, tg €TO MAMETPA KaK OCH.
(ocHoBaHwmii), He| Jie)Kallel B II0C-KOCTU
[IeXAIMX B OJHOM ILIOC-| 3TOTO KPYTa,- BepuIHbI |~ 0P HHXCA Ha
IKOCTH W COBMEIIAEMBIX| KOHYCA U BCeX 0Tpe3koB | PACCTOAHMMY, HE




rapaieIbHbIM (odpa-3yrommx), OonpLIeM JaHHOTO, OT| I'panuna
MEPEHOCOM, )5 BCCX| COCOAUHANO-IIINX IIaHHOﬁ TOYKHU. Ta mapa
OTPE3KOB BEPLINHY KOHYCa C TOUKA HAa3BIBACTCS Ha3bIBACTCS
(oOpa3yrommux), TOYKAMH OCHOBAHUS ) cthepoii.
s HeHTPOM Iapa, A
COETUHSTIO-TIIIX
COOTBETCTRYIONIHE JAHHOE PACCTOSHHE —|
TOYKH OITHX  KpYIOB. paauycomM mapa.
‘ ﬂ
7. Konyc HazbpiBaeTcs HuauHap Ha3bIBaeTCA Ocesoe JTOCKOCT®, A
NPSIMBIM, €CJIH TIpsIMasi, NPSIMBIM, €CJIH €r0 ceueHue apajuieibHas '®,
COeTMHSIONIAs o0Opasyromue CHOBaHUIO
BEPIINHY KOHYCa C HePIEeHANKYIISIPHBI o ~DHyca "
LEHTPOM OCHOBaHHsSI, | IUIOCKOCTSIM OCHOBaHHIA. ﬂ pecekaromias
HepIEH/IUKYJISIpHA = ! ' YHYC, OTCEKAeT
TUTOCKOCTH OCHOBAHHSI. F—— [ HEr0 MEHBIINI
A ' koHyc. OCTaBIIascs YacTh
CCUCHHN Ha3bIBaCTCS yCEUEHHBIM
napaienbHbie ocu u | KOHYCOM.
TUIOCKOCTH
OCHOBaHHS
8. | Ilnockocts, <o
MPOXOoIsIIas uepes JITHH
KOHYC HHHIAP
LICHTp LIapa, [TmockocTs,
Ha3bIBACTCS MpoXo/sInas uepe3 TOU-Ky
AMaMeTPaIbHOM. A 11apOBOM MOBEPX-HOCTH
£\ 1 IepIIeH UKy -NspHas
a_ baanycy, MpoBe-1EHHOMY B
A\'—J rodky A, Ha-3bIBACTCS
< Yy A,
KacaTeJbHOM
[LJI0CKOCTHIO.
" Soc.cew.=2RH
Sn= 4nR?
S L4 Sgox =2TRH=
= 4nR*;V = —nR - - 2
H ’ 3 - SOC‘Ceq_n - 64“ CM
- V=S, -H= R?H
R= |—=6; SII S6ox.= 2Socn
4
= 144m cm? 2nRH= 27R? R=H
V= 152-5=1251 cm®

o SCe‘I:
7r?
r2 =R2-2=
625-400=225

%T[RZH SOCH = 86 -
6m = 15w — 6w =
911- SOCH = T[RZ,R =

SOCH — . —
= 3; Sﬁ =

4nR?
R=+/82+62=10

Si=4110%=400 &

1
V=§TL'R H
H=lsin 30° = 24 -~ =
12
R =1lcos30° =
V3

=24-7=12\/§




Sees= 2257 cm? TRL | = % =5 H= cm?
VIZ— R2=4
1
V=—-n3%4 =121 e

V= %n(12x/§)2 12 =
=1728 w cm®

Tecmvr no meme: «Axcuomwi cmepeomempuu U uUx npocmedwue C1e0CmaLsl.

Hapaﬂﬂeﬂbﬂocmb npAMbLX U naocKkocmeuy

BAPHUAHT Ne 1

3aganue

Bapuanr otBera

1.IIpomomku npeIoKeHuE:

Cmepeomempus — 5mo pazoen 2eomempul,

usyuaromes puzypoi....

6 Komopom

a) Ha niocKkocmu,
0) 6 npocmpancmee;

8) Ha NPAMOI.

2. Kakne MIpsAMBIC B ITPOCTPAHCTBE HA3bIBAIOTCA HapaJ'IJ'IeJ'ILHLIMI/I?

a) eciu HU aexcam 6 0OHOU
nIocKoCcmu u He

nepecexkaromcs,

0) eciu ownu Jjexcam 8
O0HOU  mIOCKOCMU U

nepecexkaromcs,

6‘) eciu OHUu Jaexcam 6
PA3HbIX NJIOCKOCMIAX U He
nepecexkaromcsi.

3.Ha pI/ICI CKpCHIUBAOIHUMUCH SABJIAIOTCA IPAMBIC:

a) AB u BBz;
0) AB u Jl1C1;

8) AB u A /1.

4. 3anucarb, UCIOJIB3YS] MAaTEMATUYECKYIO CUMBOJIUKY:

IInockocmuv a nepecexaem naockocms ff no npsAmMou a.

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

8) o € f=a.

5. Kaxk npouects 3anuce: [AB] a; a € a 7

a) ompesok AB
APUHAOTEHCUM NPAMOIL d,
He Jiedcauyeti 8 NIOCKOCmu
o




0) ompe3sok AB nexcum na
npAMou a, He
npuHaonexcaujell
NIOCKOCMU O

8) mouku A u B nesxcam
Ha NpAMoU a, He
npuraoaexcauelt
NIIOCKOCIU O

6. Touku A, B, C u /I He 51e)xat B OJTHOM MIOCKOCTH

a) npawvie AB u CJ]
nepecekaomcsi;
0) npawmvie AB u C/ He
nepecekaomcs.

7. Ilpsimbie AB u CJ/] He nie’kat B OJIHOM IIOCKOCTH

a) npsimvle AC u B/l ne
nedxcam 8 00HOU
NIOCKOCMU;

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

8. Moxker 1M TOpu  THapajUIETbHOM — IPOEKTUPOBAHUU
napasuiesiorpaMMa MoJIyduThCs Tpaneuus?

a) moocem, max Kak npu
napanienbHom
NPOEeKmupo8anuu
napanieibHoCms He
coxpamsemcsi,

0) He Modicem, mMax Kax
npu napanieibHom
NPOEKMUPOBAHUU
napanienibHoCms
CcoXpausiemcsi.

9. Uepes Touku A, B u cepenuny M otpeska AB mnpoBeneHsl
napajuieJIbHbIe TPSIMbIE, MEPECEKAIONINE HEKOTOPYIO TJIOCKOCTh 0
B Toukax Ai, Bi, M1 coorBerctBenHo. Haiitu otpe3ok Mi1Mi, ecnu
A A1=3m;

BB1=17wm, npuuem AB He nepecekaeT MjaocKocTh a.

a) MiM1=10 m;
6) MiM1=6%/3.m;

8) M1iM1=20m.

10.Jano: AABC; al|AB; ACN o= A1; BCN a= B1; AB=15 cm; AAu:
AC=2:3. Hatitu A1B1-?

a) A1B1=45 cm;
0) A1B1=5 cm;

8) A1B1=10 cm.

BAPUAHT Ne 2




3amanue

Bapuant otBera

2. Ilpomomxu npeanoxxeHue:
OcnosHviMu hueypamu 6 npoCmpancmee sAAI0Mmcs....

@) mouKa u npsamas;

0) mouxa u n10CKoCcmy,
8) mouka, npamas u
NJIOCKOCMb.

2. Kakue npsiMble Ha3bIBAIOTCSI CKPEITMBAIOIIIMMHUCS ?

a) npsmvie, Komopwvie He
nepecekaiomcs U - He
Jiexcam 8 00HOI
NI0CKOCIU;

0) npsamvle, Komopwie

nepecexkaromcs u
aexcam 8 OOHOU
NI0CKOCMU,

8) npsmvie, Komopwie He
nepecexkaomcst u 1exicam
8 OOHOU NJOCKOCMU.

3. Ha puc.1 mapannenbHbIMU SBISIFOTCS MPSMBIE: a) A14 u BC,
5) A1 ﬂl u BC;
6) Al B1 u BCL
4. 3anucaTp, UCMIOIb3Ysl MATEMATUYECKYIO CUMBOJIUKY: a) a a=A;
IIpsimas a nepecexaem niockocmo o 8 mouxe A. 6) a a=A;
6) aNa=A.

5. Kak npouects 3anuck: {A;B} €a; a a ?

a) ompe3oxk AB
NPUHAOTIEAHCUM NPAMOTL
a, nedxcaujel 8
niocKkocmu o,

0) mouku A uB
npUHaoedcam npsmot
a, Komopast Jiedxicum 8
niocKkocmu o,

8) mouku A u B nexcam
Ha npamou d, He
npunaoiedxcaujel

niockocmu O,

6. MoryT 1m npsmele a u 6 nepecekatbes? cl|6.

a) Hem,
6) mozym.




7. UeTblpe TOUKHU HE JIe)KAT B OAHOMU ITUIOCKOCTH. MOryT Jin
KaKue-HUOYIb TPU U3 HUX JIeKaTh HA OJHOU MPSMOM?

a)mozym,
6) ne moeym.

8. Moxker 1AM TpoeKIMs —Mapajierorpamma

mapaJuICJIbHOM ITPOCKTHUPOBAHUU OBITH KBaI[paTOM?

npu

@) modicem, maxk Kax npu
napaiienbHoMm
NPOEeKMUpoB8aAHUU
napaiienbHoCmy
COXpaHsemcs;

0) He Mmoodicem, maxK Kax
npu napaieibHom
NPOEeKMUpoBaAHUU
napaiieibHoCmby He

COXpPAHAENICAL.

9. UYepes Toukm A, B u cepemmny M otpe3ka AB

IMPOBCACHBI InapaJuiCJIbHbIC IIpAMBIC, IepeceKaromme

B, M
coOTBeTCTBeHHO. HaiiTu oTpe3ok MiMi, eciiu A A1=13wm;

HEKOTOPYIO IIJIOCKOCTh O B TOYKax Ag,

BB1=7m, npnuem AB He nepecekaet INIOCKOCTh d.

a) M1M1:21/7 M,
6) MiM1=20 w;
6) MiMi=10m.

10.0aHo: AABC; a| | AB; ACn a= A1;,BCn a= By,

AB=8 cm; AA1: AC=5:3. Hantn A1B1-?

a) A1Bi=1 cm;
6) Ai1Bi1=3 cm;

6) A1Bi1=4 cm.

BAPUAHT Ne 3
3ananue BapuanT otBeta
3.IIpoa0IKHU MIPEIOKEHHE: a) axcuom;
B cmepeomempuu  ceoticméa  2eomempuueckux — uayp
YCMAaHABIUBAIOMCA nymém doxazamenscmea | 0) meopem;
COOMBEMCMBYIOUUX .....
yiow 8) 3a0au.

2. Yrto 3HAUMHT: npsaMasd U JIOCKOCTb HapaJ'IJ'IeJ'ILHBI?

Cl) npiamas u nioCcKkocms He
nepecexkaromcs,;

0) mnpamas u NIOCKOCMb
nepecekaromecs u Jiexcam 6




00HOU niockocmu,

8) mpamas u NIOCKOCMb He
nepecekalomcs, mo ecmuv He
uMerom oowux mouex.

3. Ha puc.1l ckpenuBarouMMKCs SBJISIIOTCS TPSIMBbIE: a) A14 u BC:
0) A1 /11 u BC:
8) A1 B1u AB.
4. 3anucarb, UCMOIb3YsI MATEMATUYECKYIO CUMBOJIUKY: a) o f =c;
Ilnockocms a nepecexaem niockocms Jf no npsamotl c. 0) a B =c;
8) a N =c.

5. Kak mpouects 3anuce: [BC] €¢, ¢ o ?

a) ompezok BC
NPUHAOREHCUM NPSIMOLL C,
Jiexcauyelt 8 NIOCKOCMu o

6) mouxu Cu B
npunaonexcam npsamMou c,
KOmMopas iexcum
NIOCKOCMU 0

8) mouxu A u B nexcam na
NpAMOIU C, He
npunaonexcawell
NIOCKOCMU 0

6. Toukn K, L, M u N He s1e;xat B 0JHOH MIOCKOCTH

a) npameie KL u MN
nepecexkaromcs;

6) npamvie KL u MN me
nepecexkaromcs.

7.I1n0ckocTH a 1 f napajiienbHbl IIOCKOCTH Y. MOTyT JIM TNIOCKOCTH
ou f nepecekarbcs?

a) moeym;

0) He mozym.

8.JlaHa mapaienbHasi MPOEKIMs TpeyroibHUKa. YeMm u3zolOpaxkaercs
IIPOEKIINSI CPENHEN JIMHUN TPEYTOJIbHUKA?

a) cpeonell nuHUel, Max Kax
npu napanieibHoM
NPOEKMUpOBaAHUU
coxpausiemcss  OMHOUIEHUE
ompesKos;

0) cpeoHell nuHuel, MaxK Kax
npu napaieibHom
NPOEeKmupo8aHuU He




coxpansiemcs OMHOUtLeHUe
Ompe3Koe .

9. Yepez Touku A, B u cepenuny M otpeska AB mposenens! | a) MiM1=5 om,
napaJulebHble MPSMBbIE, IEPECEKalOIUe HEKOTOPYIO IUIOCKOCTh ¢ B

. 0) M1M1=30 om,
toukax Ai, Bi, M1 coorBercTtBenHo. Haittu otpe3zok MiMi, eciiu A ) MM ’

A1=251Mm; 8) MiM1=15 om.

BB1=51M, npuuem AB He nepecekaeT mi1ocKocTh d.

10.J1ano: AABC; a||AB; ACN a= A1; BCN o= By; a) A1B1=6 cm;
AB=24 cm; AA1: AC=5:1. Haiitu A1B1-? 0) A1B1= 3 cm;
8) A1B1=4 cm.

Kniou k mecmy
no meme:

«Axcuomvl cmepeomempuu u ux npocmeituiue cnieocmeus. Ilapannenvsnocms npamoix u
njaockocmeu»:

BAPUHAHT N 1: 0o, a, s, 0, 0, 0,a, 0,a, 0

BAPUAHT N 2: ¢, a, 0,8, 0,a,0,a,a,0.

BAPUHAHT Ne 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 Ha3bIBaETCSI BEKTOPOM B IMPOCTPAHCTBE?
[aiite onpenenenue AENCTBUM HaJ BEKTOPAMU: CKAIAPHOTO MPOU3BEICHUS.
3. JlaiiTe ompeneieHHEe KOOPAUHAT BEKTOpa C HayajaoM B Touke Ai(xi, y1; Z1)
KOHIIOM B TOuke Az(X2, V2; Z2).
Kakue BeKTOpa Ha3bIBAIOTCS PABHBIMH.
Kakue BekTOpa Ha3bIBAIOTCS MPOTHBOIIOJIOKHO HAIPABICHHBIMU?

N

o b

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

Bapuanm Ne 2
Kakue BekTopa Ha3bIBalOTCS KOJUTMHUAPHBIMU?
Yro Takoe abCOMI0THAs BEJIMUYMHA BEKTOpa?
3. Kakue BekTOpa Ha3bIBAIOTCS OJMHAKOBO HANPaBJICHHBIMU?

A -




4. JlaiiTe onpeneneHue NEUCTBUI Ha/l BEKTOPAMHU: CIIOKEHHSI 1 YMHOKEHHUSI.

5. Yto Takoe HyneBOM BEeKTOp?

OTBETbBI
Ha mMamemamu4yecKuil OUKMmManm
«BEKTOPBI B ITIPOCTPAHCTBE»

[TPOTUBOIIOJIOKHO
HAaIIpaBJICHHBIMU, eciy
[OJIyIIPSIMBIE AB 51 CD

ima Bapuanm Ne 1 Bapuanm Ne 2
Ve 3a0anu.

1. [Bektopom B IIPOCTPAHCTBE/[Ba HEHYJIEBBIX BEKTOpA  HA3bIBAIOTCS
Ha3bIBACTCS HaIPaBJICHHBIMKOJITMHUAPHBIMHA, €CJIM OHU JICKAT Ha OJTHOMH|
OTPE30K. MPSIMO WJIM HA TIAPAIIICITHHBIX TPSIMBIX.

2. |CKaJsipHBIM pON3BeICHUEMAOCOIIOTHON BEJTMUMHON BEKTOpa
BEKTOPOB |AB| HasbBaroT uncio 1/x2 + yZ + z2.
(@ aza;) u (61762763)

HA3BIBACTCS YMCIIO0
a181+ az62+ asBs.
a-6=|a|-|8|cos .

3. | Koopmunaramu  Bektopa ¢ | Bextopsl AB n CD HasbIBaroTCs
Ha4yajoM B TOYKe Ai(x1, ¥1; Z1) ¥ | OMMHAKOBO HAIPABIECHHBIMH, €CIIN
KOHLIOM B Touke A(xz; y2; Z2) | monynpsmbie AB u CD og1uHaKOBO
Ha3bIBAIOTCS YHUCIIA X2 - X1, V2 - | HAIIPABJICHBHI.

V1, £2- 1.

4. Bextopa Ha3pBatOTCs paBHbIMH, CyMMO# BEeKTOpOB a(ai,az;as) M
eCITi OHU COHANpaBlIeHbl W WX 8(61; 62; 63) HA3BIBAIOT BEKTOP
JIJIMHBI PaBHBI (ecu OHH| T (a; + 61; a, + 62; az + 63).
COBMEIIAIOTCS napasuienbHeIM [Ipon3BeieHHEM BEKTOPA
[IEPEHOCOM). a (a1, az; as) Ha YUCIIO A HA3bIBACTCS

v PaBHBIX BEKTOPOB | pekrop }ﬁ:(}\al; Ady; Aa3).
COOTBCTCTBYIOIUC  KOOPIMHATBI | Ecyyy A>(, 10 HalpaBlIeHUE COBIIAIAET C
PaBHBL. HarpaBJICHHEM BekTopa a; ecii A<0, To
HaIpaBJICHUE MPOTHUBOTIONOKHO
HaIpaBJICHUIO BEKTOpa d.
5. Bektopsl ABuCD  HaseiBatoTcs JI00ast TOYKa B IIPOCTPAHCTBE MOKET

paccMaTpuBaThCs Kak BEKTOp. Takoun
BEKTOP HA3bIBAETCS HYJICBBIM.

IMPOTHUBOIIOJIOKHO HAIlPpaBJICHBI.

3AYET
«J/lekapToBBI KOOPAUHATHI H BEKTOPHI B MIPOCTPAHCTBE)
Bapuanm No |



6. CTopoHa pPaBHOCTOPOHHETO TpeyrojpHUKa paBHa 12 cm. Haittu mnomanp
€ro OpTOrOHAJIbHOM MPOEKUUH Ha IUIOCKOCTh, KOTOpass oOpa3yeTr ¢
IJIOCKOCTBIO TpPeyroJibHUuKa yroJ ° 30°.

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

1) B muiockocTH Xy, 2) Ha ocH Z; 3) B IJIOCKOCTH VZ.

8. Hoxaxwure, uto yeThipéxyronsHuk ABCD c Bepmmuaamu B Toukax A(0;2;-3),

B(-1;1;1), C(2;-2;-1), D(3;-1;-5).

4. Jlausl Toukn A(3; —1; 2)u B(5; 1; 1). Haiimure KoOpAMHATE ¥ MOy BekTopa AB.
5. Hanst Touku A(1;-1;3), B(3;-1;1) u C(-1;1;3). Beraucnure yroi Mexmy

BEKTOpaMH
AB u CB.
3AYET
«/lexapTOBBI KOOPAUHATHI M BEKTOPHI B MPOCTPAHCTBE
Bapuanm Ne 2

1. Jlan npsiMOyroJIbHBIA TPEYTOJbHUK C KaTeTamu 6 U 9 cMm. Halitu miomans
€ro OpTOTOHAJIBHOM TMPOEKIMH Ha TIUIOCKOCTh, KOTOpas oOpasyeT c
IJIOCKOCTBIO TPEYyroJibHUKa yroJ ° 60°.

2. Jlansl Touku A(0;6;0), B(0;3;3), C(3;4;8), D(1;0;9). Kakue u3 3Tux TOYCK
JIeXkKar:

1) B mockocTH xZ; 2) Ha OCH y; 3) B IVIOCKOCTHU VZ.

3. Hoxaxwure, uTo 4eThipéxyroabHuk ABCD c Bepmmnamu B Toukax A(2;1;3),

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

4. Jansi Touku A(3; —1; 2)u B(5; 1; 1). HaiiauTe koopauHaTEl ¥ MOZYIIb BeKTOpa BA.
5. Hanst Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beraucnure yron Mexmy

BEKTOpaMH
CA u CB.
3AUET
«JlekapTOBbI KOOPAMHATHI H BEKTOPHI B IPOCTPAHCTBE
Bapuanm Ne 2

1. Jlan npsiMOyroJibHBIA TPEYroJbHUK ¢ KaTeTamu 6 u 9 cMm. Halitu miomans
€ro OpTOTOHAJIBHOM MPOEKUMU Ha IUIOCKOCTh, KOTOpas oOpasyeT c
IIJIOCKOCTBIO TPeyroJibHUKaA yroJ ° 60°.

2. Jlansr Toukun A(0;6;0), B(0;3;3), C(3:4;8), D(1;0;9). Kakue u3 3Tux TOYEK
JIeXKaT:

1) B miiockocTu xZ; 2) Ha OcH Y, 3) B IJIOCKOCTH VZ.

3. Hoxaxwure, uto yeTbipéxyroiabHuk ABCD c Bepmmnamu B Toukax A(2;1;3),

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



4. Jlausl Touxn A(3; —1; 2)u B(5; 1; 1). Haiiute KOOpAMHATE ¥ MOAYJh BeKTopa BA.
5. Hansl Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beruucnure yron Mexmy
BEKTOpaMHU
CAuCB.

OTBETHI k 3AUETY
«/lekapTOBBI KOOPAMHATHI U BEKTOPHI B IPOCTPAHCTBE»

capisgma Bapuanm Ne 1 Bapuanm Ne 2
We 3adanu
6. SaBoc=SaaBc * COP (¢ SaBoc=SaaBc * COS @
as 69
SAABC_ a3 = SAABC_ == 27
2 o 1
SppoC=— 3. 0s30°=36v3-  Pasoc=27 - cos60° = 7 =135(cm 2)
B=54(em?)
7. |1)Bxy: D; 1) Bxz: D;
2)Ha ocu Z: A, 2)Ha ocu y: A;
3)Byz: A; C. 3)Byz: A; B.

8. BocmnonwszyeMmcs (opmynamu juisi [Bocnonb3yemcst  dopMmynamMu IS
KOOpPAMHAT CEpEelIMHbl OTpe3Ka B KOOpAMHAT  CEpPEAUHBbI  OTpe3Ka B
NPOCTPAHCTBE. NPOCTPAHCTBE.

AC-x—%—1 =22 : = o, 7=20 oy

— 1 z 2 0-2I-2 7-|2-1
0; Z= 32 _—2. === =4
BD:x==F=1;y=—= Koopauuatel cepenunbl oTpe3koB AC
0; Z= 12;5 =2 u BD coBmnanaroT, mo3ToMy JuaroHaiu

AC u BD uetsipéxyronsauka ABCD
NEPECEKAOTCS] U TOUKON IIEPECECUEHMUS
JEJIATCS MOIO0JaM, CIEI0BATEBHO
yeThIpéxyroibHuk ABCD —
napajuIeJIorpaMM.

Koopnunate! cepenunbl
otpe3koB AC u BD cosnanaror,
nodtomy nuaroHanu AC u BD
yeThipéxyroibanka ABCD
MIEPECEKAIOTCS U TOUKOU
MIEPECEUCHMS IEISATCA MONO0JIaM,
CJIEI0BATEIBHO
yeThIpéXyroabHUK ABCD —
rapasuiesiorpaMmM.




9. |AB:5-3=2;1-(-1)=2;1-2=BA: 3-5=-2;-1-1=-2,2-1=1.
L IBA| = /(-2)2 + (-2)2 + 12 = 3.
|AB| = /22 + 22 + (—1)2 = 3.
10.| AB: 3-1=2;-1-(-1)=0;1-3 |CA:1-1=0;3-2=1;0—(-1) =1.
=-2 CB:1-2=-1;3-2=1;-1-(-1) =0.
CB:3-(-1)=4;-1-1=-2;1-3
=-2. CA-CB
SN ¢ T Al Bl
osq):&: 0O-(-1)+1-1+1-0
|AB| - |CB|

2:(=4)+0-0+ (-2

V22 4+ 02 + (=2)2 /42 + (-]

_12 _ 3 V3 _
8v3 23 2 7
= 30°.

N F 2+ 12 J(—1)? + 1% + 02

. 60
- = ¢ =60°.
=@

4. KOHTPOJILHO — U3MEPUTEJIbHbIE MATEPHAJIBI /IJIsI UTOTOBOI aTTeCTALUM 110

Y4eOHO# JUCHMIIHHE.




[IpenmMeToM OLICHKH  SIBISIIOTCS yYMEHUS W 3HAHUA. Kontpomns
ocyuiecTBisieTcst B popme Tecta. Bpems BoinmosHeHus: paboThl 3yaca.

| 1. TACIOPT

Haznauenue:

[IpennasnaueH s KOHTPOJS M OICHKH PE3yIbTaTOB OCBOCHUS y4eOHOM
muciuIuinHel «Matematukay (mpouiIbHBIA YpPOBEHB) CICAYIOUIMX YMEHHH U
3HAHUMU:

3-1. 3HaueHne MaTeMaTUYECKON HayKH JUIsl pEIIeHUs 3a/1a4, BOSHUKAIOIINX B
TEOPUU U NMPAKTUKE, IIUPOTY U B TO )K€ BPEMSI OTPAHUYEHHOCTh IPUMEHEHUS
MaTeMaTUYECKUX METOJOB K aHaJIN3y U UCCIIEJOBAHUIO MPOIIECCOB U SIBJICHUM B
IpPUPOAE U OOIIECTBE.

3-2. 3HaHuE NMPAKTUKUA U BOIIPOCOB, BO3HUKAIOIIMX B CAMOM MAaTEMATUKE JJISI
dbopMUpOBaHUS U Pa3BUTHSI MATEMAaTUYECKOM HAYKH; UCTOPUIO Pa3BUTHUS MOHSITHUS
YuCIla; CO34aHMUsl MATEMAaTUUYECKOTO aHAJIN3a; BOSHUKHOBEHUS U PAa3BUTUSA
r€OMETPUH.

3-3.YHuBepcanbHbIN XapaKTep 3aKOHOB Pa3BUTHUSI MATEMATUYECKUX PACCYKIACHUN;
WX MPUMEHUMOCTb BO BCEX 00JIACTIX YEIOBEUECKOU NeATeTbHOCTH.

3-4. BepOATHOCTHBIN XapaKTep Pa3IMYHbIX IIPOLIECCOB OKPYKAKOMIET0 MUPA
YMers:

VY-1.BBINOIHATE apuMETHUECKUE IEUCTBUS HAJl YUCTIAMU, COUYETasl YCTHBIE U
MUCHMEHHBIE TTPUEMbI; HAXOIUTh MPUOIMKEHHBIE 3HAYCHUSI BETUYUH U
MOTPENTHOCTH BHIYMCIICHHUH (a0COJIIOTHAS M OTHOCUTENIbHAS ); CPABHUBATH

YU CIIOBBIE BBIPAKECHUS;

V-2.HaxoauTh 3HAUYEHUS KOPHS, CTENEHH, Jorapudma, TPUTOHOMETPUUECKHUX
BBIDOKCHUI HA OCHOBE OMNpPEACNICHUs, WCIONB3YsS TMpPU HEOOXOAUMOCTU
WHCTPYMCHTAJILHBIE CPEICTBA; IOJIH30BATHCA MPHUOJMIKEHHON OIEHKOW TMpH
MPaKTUYECKUX PacueTax;

V-3 BBINONHATH TPEOOPA30BAHMS BHIPAKCHHM, MPUMEHSISI (POPMYJIIBI, CBSI3aHHBIE CO
CBOMCTBaMHU CTEIEHEH, JJorapuMOB, TPUTOHOMETPUICCKUX (PYHKITU;

V-4.BbIUUCHATh 3HAUCHHE (YHKIMM MO 3aJlaHHOMY 3HAUYEHHUIO apryMeHTa Mpu
pa3IMyHBIX crocobax 3aaaHus GyHKIUU;

VY-5.onpeaensath OCHOBHbIE CBOMCTBA YHCIOBBIX (DYHKIIHM, HIUTFOCTPUPOBATH UX Ha
rpaduKkax;

V-6.ctpouTh Trpapukd U3YYEHHBIX (QYHKUUN, WLUIIOCTPUPOBATH MO Trpaduky
CBOMCTBA AJIEMEHTAPHBIX (PYHKIINH;



VY-7.ucnonp3oBaTh NOHATHE (YHKIUHU U1l OMUCAHHUS M aHalIM3a 3aBUCUMOCTEH
BEJINYNH,;

VY-8 HaXOAUTH MPOU3BOIHBIC FITEMEHTAPHBIX (PYHKIIMIA;

¥Y-9.1cnonp30BaTh MPOU3BOAHYIO AJISl U3YUYEHHUs CBOMCTB (PYHKLIUN U MOCTPOCHUS
rpauKoOB;

V-10.0puMeHATP NPOU3BOAHYIO IJISl MPOBEACHUS NMPUOIMKEHHBIX BBIYUCICHUM,
pemarb 3aJa4d MNPUKIAJHOIO XapakTepa Ha HAXO0XIACHUE HauOOJbLIEro U
HAaMMEHBILIEr0 3HAYCHHUS,;

VY-11.BBIMUCHATH B IPOCTEHIINX CIy4yasxX IJIOWAAN U OOBEMBI C UCIIOJIb30BAHUEM
OIIPEJEIICHHOIO0 HHTErPaJIa;

VY-12.pematp paLMOHaIbHEIE, II0Ka3aTeJbHbIE, norapudmMuyeckue,
TPUTOHOMETPUYECKUE YPABHEHHUsI, CBOJSALIMECS K JMHEHHBIM M KBaJIpaTHBIM, a
TaK)K€ aHAJIOTHYHBIE HEPABEHCTBA U CUCTEMBI;

VY-13.ucnonb3oBath rpaduueckuil METOJ] pelIeHHs] YpaBHEHH U HEPABEHCTB;
V-14.u300paxkaTh Ha KOOPAMHATHOW IJIOCKOCTH PEIICHHS YPAaBHEHHI, HEPABEHCTB
Y CUCTEM C JIByMsI HEU3BECTHBIMU;

V-15.cocTaBisaT M pemarb ypaBHEHUS W HEPABEHCTBA, CBS3BIBAIOILNE
HEU3BECTHBIE BEINYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIAIHBIX) 3a/1a4ax.
V-16.pemate mnpocTeiime KOMOMHATOPHBIE 3a/laud METOJIOM Tiepebopa, a
TaK)Ke€ C UCIIOJIb30BAHUEM U3BECTHBIX (DOPMYIL;

V-17.BbIUHUCIATh B MNPOCTEMIIMX CIIy4asX BEPOSATHOCTH COOBITHMI Ha OCHOBE
MOJICYETa YKCIIA UCXOJIOB;

V-18.pacrio3HaBaTh Ha YEpPTEKaX M MOJENIAX HPOCTPAHCTBEHHBIE (DOPMBI;
COOTHOCUTB TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMU, U300PAKEHUSIMU;
V-19.onuceiBaTh  B3aMMHOE  PACHOJIOKEHHWE TPSIMBIX M INIOCKOCTEH B
IIPOCTPAHCTBE, AP2YMEHMUPOBANb CEOU CYICOEHUS 06 IMOM PACNON0NHCEHUU,
V-20.aHanu3upoBaTh B NPOCTEHIINX CIydasix B3aUMHOE PACIIONOKEHHE 0OBEKTOB
B IIPOCTPAHCTBE;

V-21.u300paxkaTb OCHOBHbIE MHOTOIPAHHUKM U KpYIJIbIE TeENa; BBINOJIHATh
YepTEXKU 0 YCIOBHAM 3a/]a4;

V-22.cTpouts npocTeiime cedeHus: Kyoa, mpu3Mbl, TUPaMUIbL;

V-23.pemaTh NIAHUMETPUUYECKUE U MPOCTEUIINE CTEPEOMETPUUYECKUE 3a1aud Ha
HAXO0KJEHUE T€OMETPUYECKUX BEJIMYMH (JJIMH, YTJIOB, IJI0Ia1eH, 00BEMOB);

V-24. nucnonb30BaTh IPHU PELIEHUHM CTEPEOMETPUUYECKUX 33]1a4 INIAHUMETPUYECKHE
(haKTbhl 1 METO/IBI;

VY-25.mpoBOAUTH NOKA3aTEIbHBIE PACCYKICHUS B XO/I€ PEILICHUS 3a/1a4;

Hmozogwlit 3x3amen
1 BapuaHT 3K3aMeHAIIMOHHOH PadOTHI



Obsi3amenvHas wacme
HpI/I BBIIIOJIHCHHU N 3aﬂaHI/Iﬁ 1-8 3ammmuTe X0 pCIICHUA U HOHy‘IGHHHﬁ OTBCT

1.(1 6ann) YuebHUK cTouT 60 pybnen. Onpenennte, CKONbKO TaKUX y4eOHMKOB MOXKHO KynuTb 3a 200
pybnei, ecnm ero ueHa cHusnnach Ha 10 %.
2.(1 6ann) OnpegennTe, CKOJIbKO BAHOK KPacku Nno 3 Kr He06XoAMMO KynuTb A1 NOKPACKM Nnosa B
KabuHeTe MaTeMaTMKM niowwaabio 5x7 M2, ecav Ha 1M? pacxogyetca 300 rpamm KpacKu.
3.(1 6ann) OnpenennTe, Kakme 13 NepeUYnUCIeHHbIX TOYEK NPUHaANeXaT rpaduky yHKUUKN y (x)=5x-2
A(2;8); B(0;1); C(3;7), A(0;-2).

1 2
4.(1 6ann) BoluncnunTe 3HaYEHME BblPaXKEHUA 47 + 83 + \/ﬁ

o . 1 T
5. (1 6ann) HanguTe 3HaYeHMe COS a , €C/IM U3BECTHO, YTO Sin a= v O<a <

6.(1 6ann) Pewute ypasHeHune 24+ = 162X,

7 .(1 6ann) Bbiumcnnte 3HaveHune Bbiparkenua logs 27 + logs 25 + 1g 100 + 1g 1.

8. (1 6ann) Pewwnte ypasHeHue log,(3 —x) = 0.

9.(1 6ann) OnpenennTe, KAKOM U3 HUXKE NPUBEAEHHbIX TPAadUKOB COOTBETCTBYET YETHOM

dYHKUMN. OTMETbTE ero 3HaKOM «+» W KPaTKO NOSACHUTE, MoYeMYy.
LV [ vt

1 ,’ 2

Wcnonp3ys rpaduk ¢pynknun y = f(X) (cM. prc. HIXKeE), ONPEICITUTE U 3aUIIATE
OTBCT:

10.(1 6amn) HaumeHbIIee U HanOoJIblIee 3HAUeHUs (QYHKIHUI;

11.(1 6amt) npoMeXyTKH BO3pacTaHUs U yObIBaHUS (YHKITHII;

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

Mpu BbinoNHeHUN 3aaaHui 13-18 3anuwunTe X0A4 peLleHusa U NoNIy4YeHHbI oTBeT



13. (1 6ann) OT aneKTpUYecKoro cTtonba BbICOTOM 8 METPOB K 34aHUI0, BbiICOTa KOTOporo 4
MeTpa HaTAHYT Kabenb. OnpeaennTe ANVHY Kabens, ecnm paccTosHue Mexay 34aHUEM U
ctonbom 3 metpa.

14.(1 6ann) Teno AsmeTca No 3akoHy S(t)= 2x2-7x+3. OnpesennTe, B KaKO MOMEHT BpeMeH!
CKOpOCTb byaeT pasHa 21.

15.(1 6ann) Haante obnacTtb onpeaenenna GyHKummM y = Lg (x>-2x).

16. (1 6ann) PewwnTe ypaBHEHWNE §\/x —-5=4

17.(1 6ann) PewnTe ypaBHeHUe cos?x + sinx = —sin?x

18.(1 6ann) MpAMOYro/ibHbI TPEYrosIbHUK C KaTeTaMK C KaTeTamu 2 CM 1 4 CM B NepBbIi pas
BpaLLaeTcA BOKpYr 60/1bWOro KaTteta, a BO BTOPOWM — BOKPYr MeHblero. Onpegennte
NoJly4eHHble reOMETPUYECKME Tea U CPAaBHUTE NIOLLAAN UX BOKOBbIX MOBEPXHOCTEN.

ﬂOﬂOﬂHumeﬂbHClﬂ yacmov

IIpu BbInoTHeHUi 3agannii 19-22 3anumumnTe X0 pelieHUus 1 MOTyYeHHbII
OTBET

19.HaiianTe NnpomexyTKM ybbiBaHMA PyHKUMM y = x> — 3x% — 45x + 225,

20.(3 6anna) OcHoBaHMEM NPSAMOM NPU3MbI ABAAETCA POM6 co cTopoHoi 14 cm 1 yrnom 30 °.
MeHbluee U3 AMaroHa/IbHbIX CeYEeHUI MpU3Mbl ABAAETCA KBaapaTom. Haliante o6bvem
npusMbl.

logs x — logs y = logs(y + 3)

21. (3 6anna) Pewwute cuctemy ypaBHeHVIVI{ X — 3y = 4

22.( 3 6anna) Hatante peweHune ypaBHeHUs : 1+cosx +cos2x=0

2 BapHaHT IK3aMEHAIlMOHHOH padoThI



AJIA MPOBEACHUSA MHCbMEHHOI'0 JK3aMEHa 110 MaTeMaTHUKE

Oobsa3amenvnan uacmo
IIpu BBINOJTHEHNH 3a]aHui 1-8 3anmMIuTe X0 pemeHus U NONYYEeHHbIN

1.(16amm) brokuot crout 40 py6neii. Kakoe HanOombIiee KOIWMIECTBO TAKMX OJOKHOTOB MOXKHO OyIeT
kynuth Ha 500 pyOneli mocie moBbIIeHUs LeHbl Ha 15%?

2.(1 6amn) Ompenenure, CKOJIHKO 0aHOK KPAaCKX MO 3 KT HEOOXOAUMO KYITUTH IS IIOKPACKH T10J1a B
aKTOBOM 3ane miomaznbio 10x7 M2, ecu Ha 1M? pacxomyercs 300 rpaMm KpacKH.

3.(1 6anm) Onpenenure, KaKue U3 MEPEUNCICHHBIX TOYEK MPUHAIJIEKAT rpaduKy GyHKIUH Y (X)=4x-2.
A(10;2); B(2;6); C(3:4), [1(0;-2).

4.(1 6ayn) Berucianre 3Ha4eHUE BRIPAKCHUS 25% +52 +/625.

. . 3
5. (1 6amn) Haiinure 3HaueHue COS & , €CIIM U3BECTHO, 4TO SIN a= S 0<a <§

6.(1 6amt) Pemure ypasnenne 3541 = 92X,

7 .(1 6amn) Beruncnure 3HaueHune Beipakenue log, 32 +1g1 + logz 9 + 1g 100.

8. (1 6amn) Pemute ypaBuenwue logs (5 + 2x) = 1.

9.(1 6amn) Onpenenute, KaKoil U3 HIKE IPUBEIEHHBIX TPAUKOB COOTBETCTBYET YETHOM
dbyHku. OTMETHTE €0 3HAKOM «+» U KPaTKO MOSCHUTE, TOYEMY.

1 2

~

[N

LW

Hcnonb3ys rpaduk ¢pynknuu y = f(X) (cM. puc. HIKeE), ONPEIETUTE U 3alUIIATES
OTBCT:

10.(1 6ayu1) HaMMeHbIIee U HauboblIee 3HaYeHUs PYHKLUH;

11.(1 Gay1) mpOMEKyTKH BO3pacTaHusl U yObIBaHUS (PYHKIIUI;

12.(1 6ayu1) npu kakux 3HadeHusx X f(x) >O0.



[Ipu BeIONTHEHNN 3aaaHuy 13-18 3anuimumTe X0 pelIeHUs U NTOJYYEHHBIA OTBET

13. (1 6amn) OT 2AEKTPUUYECKOTO CTOJI0A BEICOTON 8§ METPOB K 37]aHHUI0, BBICOTA KOTOPOTO 2
MeTpa HaTsSHYT Kabeib. OnpeaenuTe IMHY KaOels, €CIH PacCTOSTHUE MEXY 31aHUEM U
CTOJIOOM 8 METPOB.

14.(1 6ann) Teno asuxkercs 1o 3akoHy S(t)= 2x2+x+4. Onpenenure, B Kakoil MOMEHT BPEMEHH
CKOpOCTh OyzeT paBHa 59.

15.(1 6ann) Haitmure obnacts onpeaenenus GpyHkiuuu y = Lg (6x2-2X).
16. (1 6amn) Pemnre ypaBHeHue §\/X +4=9

17.(1 6amn) Pemure ypaBnenue cos?x = —sinx — sin x.

18.(1 6am) IIpsAMOYTONBHBIN TPEYrOJBHUK C KATETAMH C KaTeTaMH 3 CM M 5 CM B TIEpBHIii pa3
BpalaeTCsl BOKPYT OOJIBLIOrO KaTeTa, a BO BTOPOil — BOKpyr MeHbllero. Onpeaenure
HOJIy4EeHHbIE T€OMETPHUECKHUE TeJla U CPABHUTE IUIOIIAAN UX OOKOBBIX MTOBEPXHOCTEH

,ZZOI’IOJZHZ/lme]ZbHa}Z yacmov

[Tpu BeImoOHEHUM 3ananuil 19-22 3anummre X0 peIIeHHsl U MOTyYeHHBIN OTBET
19.Hajisure npoMexyTku yOobiBanus QyHKuun y =2x°> — 15x2 + 36x + 1.

20.(3 6amra) OcHOBaHUEM MPSMOUN MIPU3MBI SBIISIETCS pOMO cO CTOpOHOM 16 cm 1 yriiom 60 °.
Membliiee U3 [uaroHanel ceueHus Mpu3Msl gBiseTcs kBagparom. Haliqute 00beM MpU3MBL.

3%-2Y =972

21. (3 6amna) Pemure cucremy ypaBHeHI/H?I{l 0g 5(x —y) = 2
3 - .

22.( 3 6anna) Haitnure penienue ypaBHeHus : 1- COS2x = 2SinX.

3 BApHAHT 3K3aMEeHALIMOHHOI padoThI



AJIA MPOBEACHUSA MHCbMEHHOI'0 JK3aMEHa 110 MaTeMaTHUKE

Oobsa3amenvnan uacmo
IIpu BhINOJIHEHNH 3a7aHUil 1-8 3anuIIMTE X0 peleHus U MOJIyYeHHbIN

1.(1 6amn) Ilauka camBOYHOTO Macia cTouT 25 pyouneit. [lencnonepam Mara3uH JienaeT CKUAKY
5%.CKoJpKO Mavyek Maciia CMOKeT KyIIUTh IEHCHOHep 3a 10o pybneit?

2.(1 6ayn) Onpenenure, CKOJIbKO 0aHOK KPACKU 1O 2 KT HEOOXOAUMO KYITUTh JIJIS IIOKPACKH 110J1a B
CHOPTHBHOM 3ane miomassio 20x7 x2, ecmu Ha 1M? pacxomyercs 300 TpaMM KPacKy .

3.(1 6amn) Ompenennre, KaKue U3 MEPEIUCICHHBIX TOYEK MPUHAIIEKAT TpaPuKy GYHKIHH Y (X)=2X+2.
A(0;2); B(0;1); C(-2;-2), [1(0;2)

4.(1 6ann) Berducianure 3HaueHUE BHIPAXKECHUS 32 4+ /81 + 27;

5. (1 6amn) Haitnure 3HaueHue Sin a , eciiu U3BeCTHO, uTo C0S a= 0,6 m 0 < a <—72T

6.(1 6amn) Pemure ypasuenue 22571 = 43%,

7 .(1 6amn) Beruncnute 3HaueHue Beipaxkenus log, 8 +1g 1 + log, 64 + 1g 100

8. (1 6an) Pemure ypaBuenue log, (x + 3) = 2.

9.(1 6amn) Onpenenure, KAaKOW U3 HIKE MPUBEIEHHBIX IPa)UKOB COOTBETCTBYET HEUETHON

¢dyHKIIH. OTMETHTE €T0 3HAKOM «+» U KPATKO MOSCHUTE, IOYEMY.
vt | T
)

1 / 3
\ /N /

/ NV

]

Wcnonp3ys rpaduk ¢pynknun y = f(X) (cM. puc. HIXKE), ONPEISITUTE U 3aUIINTE
OTBET:

10.(1 6ayu1) HaMMeHbIIee U HauboblIee 3HaYeHUsT PYHKIUH;
11.(1 Gay1) mpOMEKyTKH BO3pacTaHusl U yObIBaHUS (PYHKIIUI;
12.(1 6amn) npu kakux 3HadeHusx X f(x) >0.

[Ipu BbINIOTHEHMH 3aAaHui 13-18 3anummnTe X0/ peleHus U MOJTYyYEHHbIA OTBET



13. (1 6amm) OT a5mekTpuUecKoro cronda BeIcoToM 10 METPOB K 37aHUI0, BEICOTA KOTOPOTO 6
MeTpa HaTsSHYT Kabesb. OnpenenuTe UIMHY KaOels, €CIM pacCTOSHUE MEXAY 31aHUEM U
cToyioom 3 Metpa.

14.(1 6ann) Teno apusketcs 1o 3akoHy S(t)= 5x? — 3x + 3. Onpenenute, B KAKO MOMEHT
BpEMEHHU CKOPOCTh OyeT paBHa 17.

15.(1 6ann) Haitaute o6nacts onpenenenus ¢pynkuuu y= Lg (3x% — 6).)
16. (1 6amn) Pemnre ypaBHeHue %\/x —-8=3.

17.(1 6amn) Pemure ypaBHenue -sin?x + sinx = cos?x

18.(1 6am) IIpAMOYTONBHBIN TPEYrOJBHUK C KATETAMH C KaTeTaMH 4 cM U 5 cM B TIepBBIii pa3
BpalaeTCsl BOKPYT OOJIBIIOrO KaTeTa, a BO BTOPOil — BOKpyr MeHbuiero. Onpexaenure
HOJIy4EHHbIE T€OMETPUUECKHUE TeNa U CPABHUTE IUIOMIAAN UX OOKOBBIX TOBEPXHOCTEH.

ﬂOnOﬂHumeﬂbHClﬂ yacmo

[Ipu BeIMOTHEHNM 3aaHuK 19-22 3anumuTe X0/ pelieHus U
IIOJIYYEHHBIN OTBET

19.Haitnute npomesxyTku yobiBanus Gpyskuuu y = 3x° — 5x3

20.(3 6amra) OcHOBaHHWEM TPSIMON TIPU3MBI SBIISIETCS poMO co cTopoHoi 11 cm u yriom 60 °.
Membliee U3 quaroHanei ceueHus Npu3Msl gBisieTcs kBagparom. Haliqute 00beM MpU3MBL.

logz(x—y) =0

21. (3 6anna) Pemre cucremy ypaBHeHI/HTI{ «® +y? = 25

22.( 3 6anna) Halinure pemenne ypaBHeHus : sin®x — 3sinxcosx + 2cos?x = 0.

4 BapUAHT IK3aMEHAIHOHHOI padoThI

AJIHd IIPOBEACHUSA MUCbMEHHOI'0 JK3aMEHa 110 MAaTEMAaTHKE

Ooba3amenvuan wacmeo
IIpu BbInoJTHeHuH 3aaaHuil 1-8 3anuinTe X04 pelieHus: ¥ MOJIyYeHHbIH
oTBeT

1. Terpanp crout 20 pyouneit. Kakoe Hanbombiiiee YMCI0 TAKUX TETpasiell MOKHO OyneT KynuTth Ha 650
pyOneit mocne nonmwkeHus 1eHsl Ha 20%7?

2.0npexpenure, CKOJIBKO 0aHOK KPAacKH 10 3 KT HEOOXOAMMO KYIHTh JJIsl TOKPACKH I10J1a B KaOMHETe
MaTeMaTHKH IUIomabio Sx7M2, ecin Ha 1M? pacxomyercs 300 rpaMM KpackH.

3.(1 6anm) Onpexnenure, KaKUe U3 MEPEUNCICHHBIX TOYEK MPUHAIIEKAT rpaduKy GyHKIUH Y (X)=3x-2.



A(0;-2); B(0;1); C(3;4), A(1:1).
4.(1 6ayn) Berauciure 3Ha4€HUE BRIPAXKCHUS 22 464 + 4%

. . 4
5. (1 6amn) Haiiaure 3HaueHue COS & , €CIIM U3BECTHO, 4TO SIN a = S U m<a <g

6.(1 6amn) Pemure ypapuenue 54%+1 = 25%,

7 .(1 6am) Beruucnure 3HaueHue Beipakenuslg 1 + logz 27 + logg 36 +1g 1000.

8. (1 6amn) Pemmre ypaBuenue log, (3 — x) = 2

9.(1 6amn) Onpenenute, KAKOW U3 HIKE MMPUBEICHHBIX TPa)iKOB COOTBETCTBYET HEUETHOM

¢byHku. OTMETHTE €0 3HAKOM «+» U KPaTKO MOSCHUTE, TIOYEMY.
LV [ L.

1 / 2

Wcnonb3ys rpaduk ¢pynknun y = f(X) (cM. puc. HIXKE), ONIPEISITUTE U 3aIUIIIATE
OTBCT:

10.(1 6amn) HaumeHbIlIee U HauOoJIblIee 3HAUeHUs (YHKIUI;

11.(1 Gayut) MPOMEKYTKU BO3pacTaHUs M yObIBaHHS (YHKITHIA;

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

[Tpu BeImONTHEHNUM 3a7aHni 13-18 3anumure X0/ pelieHus U
IIOJTYYEHHBIN OTBET

13. (1 6amn) Ot 3nexTpuyeckoro cronda BeIicoToi 11 METpoB K 3/1aHHI0, BEICOTA KOTOPOTO 7
METPOB HATSIHYT Kabenb. Onpenenurte JTUHY KaOesl, €CIIi pacCTOSTHIE MEXTy 3TaHHEM U
crosibom 3 Metpa.

14.(1 6ann) Teno asusxetcs 1o 3akony S(t)= 4x? — x + 5. Onpenenure, B KaKoii MOMEHT
BpPEMEHH CKOPOCTh OyaeT paBHa 19.

15.(1 6ann) Haitaute o6nacts onpenenenus pynkuun y= Lg (5x% — 10).).

16. (1 6amn) Pemure ypaBHeHuE %\/x —-2=2



17.(1 6ann) Pemmre ypaBHeHue cos?x + sinx = —sin?x.
18.(1 6amr) [TpsMOyTrobHBIN TPEYTOJbHHUK C KaTeTaMHU C KaTeTamu 1 ¢M U 5 ¢M B IEpBHIH pa3
BpalaeTcsi BOKPYr OOJIBIIOrO KaTeTa, a BO BTOPOil — BOKpYT MeHbliero. Onpenenure
MOJTy4YeHHBIE TEOMETPHUECKHUE TeJIa U CPABHUTE TUIOMIAIN UX OOKOBBIX MOBEPXHOCTEH.
Jlononnumenvnas yacmo

ITpu BbInONHEHUH 3a0aHui 19-22 3anummTe X0 pelIeH!s U MTOJIy4E€HHBIN OTBET
19.HaiiauTe npoMexyTKkn yObIBaHUS QYHKIUH y = X> + 3% — Ox.
20.(3 6amra) OcHOBaHHUEM MPSMOM MTPU3MBI SABIISIETCS pOMO cO CTOpOHOM 15 cm u yritom 60 °.
Menb1iee u3 quaroHaieil ceueHus: Ipu3Msl sBIsieTCs KBaaparoM. Haliqute 00beM MpU3MBL.
log, x +log,y =4

lgx—l1gy =12.
22.( 3 6ama) HaiiauTe pelieHue ypaBHEHHMS : COS2X = cosx + 2.
Kpumepuu oyeHku umozoeoti pabomai:

21. (3 6amia) Pemnre cucremy ypaBHEHU {

OueHka Yucno 6annos,
Heob6xoauMoe ANA NonyvYeHus
OLIeHKMU

«3» (yIOBIIETBOPUTEIHHO) 9-14

«4» (xoporo) 15-20

(HEe MEeHee OJHOTO 3aJIaHus U3
JIOTIOJTHUTEIILHOM

4acTH)

«5» (OTIMYHO) 21-30

(He MeHee NIByX 3aJjaHull U3
JIOTIOJTHUTEIbHON

4acTH)




