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1. MacnopT KOMIIEKTA KOHTPOJILHO-OLEHOYHBIX CPEACTB

B pesynbraTe ocBoeHust yueOHOW mucuurumabl OV/[.04. «Mamemamuka»  0oOydarommiics
JIOJDKEH 00JIajaTh  IPEeIyCMOTPEHHBIMU ®dI'OC mo cmnemmansHocTH CIIO 23.02.01.
«Opraamu3anus IepeBO30K U yIPaBJICHUE HA TPAHCIOPTE» CISAYIONUMHU YMEHUSIMH, 3SHAHUSIMU
1 OOIIMMH KOMIICTCHIIHSIMU:

Vi ._YMCHI/IG BBIIIOJIHATD apI/I(bMeTI/I‘ICCKI/Ie ,Z[CﬁCTBHfI Haja 9YruciiaMu, cCo4Y€Tas YCTHBIC U
INNUCBbMCHHBIC HpI/IéMBI; HaxXoauThb HpI/I6JII/I)I(éHHH€ 3HA4YCHUA BCIIMYUH U MMOTrpCIIHOCTHU
BBIUMCIICHHI (a6COJ'IIOTHaH n OTHOCI/ITeJ'IBHaH); CpaBHHBATb YMCJIOBLIC BLIPAKCHUA.

V2 . YMeHue HaXOOUTh 3HAUYE€HUE KOPHS, CTETICHH, JIorapudMa, TPUTOHOMETPUUECKIX
BBIPQXCHHUI Ha OCHOBE OIMPEACIICHUS, HCIIONb3Yys MPU HEOOXOAUMOCTH HHCTPYMEHTAIbHBIE
CPEICTBA; MOJIB30BATHCS MPUOTMKEHHOM OIIEHKOM MPH MPAKTUYECKUX pacuérax.

V3 . YMeHue BBINOTHATH IPe0Opa30BaHUs BEIPAKEHUHN, IPUMEHSS (OPMYJIbI, CBA3aHHBIE CO
CBOWCTBaMH CTETICHEH, JTOrapu(pMOB, TPUTOHOMETPUIECKUX (PYHKITHIA.

V4. YmeHue BbIUUCIATH 3HaUCHHE (DYHKLIMHU IO 33JJaHHOMY 3HAU€HHIO apryMeHTa IpU
pa3nuyHbIX croco0ax 3aganus (QyHKIHH.

V5. YMeHue onpenensiTe OCHOBHBIE CBOMCTBA YMCIOBBIX (PYHKINN, WILTIOCTPUPOBATh UX Ha
rpadukax.

V6 . Ymenune crpouts rpaduku n3ydeHHBIX (PYHKIUH, WILTIOCTPUPOBATH MO TpaduKy
CBOICTBA 37I€MEHTAPHBIX (PYHKIIMIA

V7. YMeHue ucnosib30BaTh MOHATHE PYHKIWH JJIsl ONMCAHUS M aHAJIN3a 3aBUCHMOCTEH
BEJIMYHUH.

V8 .YMmeHnue HaxoquTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIMMA

V9 VYmenue ucnonb3oBaTh NPOU3BOJHYIO JUIsl U3YUEHUsI CBOUCTB (PYHKUUH U TOCTPOSHUS
rpadukoB

V10 .YMeHue npuMeHATh MPOU3BOJHYIO /7Sl MPOBEACHUS MPUOIMKEHHBIX BBIYMCICHUH, peIIaTh
3a/1a4M MPUKJIAJHOTO XapaKTepa Ha HaX0Xk/I€HNEe HauOOobIIEro U HAUMEHbIIEr0 3HaYSHUSI
V11 YMmeHue BIYUCIATH B IPOCTEUIINX CIIydyasX IUIOMAAN U 00bEMBI C UCIIOIb30BaHUEM
OINpPEACIEHHOrO HHTErpaia

V12 YmeHue pemiats palidoHanbHble, IOKa3aTelbHbIe, JorapupmMuyeckue,
TPUTOHOMETPUYECKNE YPABHEHUS, CBOISIINECS K IMHEHHBIM U KBAJIPaTHBIM, a TAaK¥Ke
aHaJIOTUYHBIE HEPABEHCTBA U CUCTEMBI

V13 YmMeHnune ucnonp3oBaTh rpaduuecKuil METO pellieHns ypaBHEHUN U HEPABEHCTB

V14 Ymenue nzo0paxkaTb Ha KOOPJUHATHON IJIOCKOCTH pEIIEHUs] ypaBHEHH, HEpaBEHCTB U
CHUCTEM C IBYMsI HEU3BECTHBIMU

V15 YMeHne cocTaBisaTh U pellaTh YpaBHEHUS U HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YHCJIE MPUKIIAIHBIX 331a4aX)

V16 Ymenue pemiats npocreiiine KoOMOMHATOPHBIE 331a4l METOJIOM Iiepedopa, a Takxe ¢
MCIIOJIb30BaHUEM M3BECTHBIX (OPMYIT

V17 YMeHue BIMUCIATH B IPOCTEHUIINX CIIydasiX BEPOSTHOCTH COOBITUI Ha OCHOBE MOJICUETA
yucia UCXO0B

V18 Ymenue pacrio3HaBaTh Ha 4epTekax U MOJEISAX MPOCTPAHCTBEHHBIE (POPMBI; COOTHOCUTH
TpEXMepHBIE OOBEKTHI C UX OMUCAHUSIMU, U300paKEeHUSIMHU

Y19 YMeHne onuchIBaTh B3aMMHOE PACIOI0KEHUE MPSAMBIX U IUIOCKOCTEN B TPOCTPAHCTBE,
apryMEeHTHPOBATh CBOU CYXJECHUS 00 3TOM PacrojoKeHUU

Y20 Ymenue aHanu3upoBaTh B IPOCTEHIINX CIydasxX B3aUMHOE pacloyioKeHHuEe 0ObEKTOB B
IIPOCTPAHCTBE



Y21 YmMenue nzo0paxarb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIBIE TEJIa; BBIMOIHITH YEPTEIKHU 110
YCIIOBUSIM 3324

Y22 YMmeHue cTpouTh NpocTeme ceuenus Kyoa, mpu3Mbl, IUPaMUIbI

V23 YMmenue pemiath IJIaHUMETPUUYECKUE U MMPOCTEUIIINE CTEPEOMETPUUECKUE 3a]]a4 Ha
HAXO0XJICHUE T€OMETPUUYCCKUX BEIIMYHH (IJIMH, YIIIOB, TUIOIIAIEH, 00bEMOB)

Y24 YmMeHnune ucnonab30BaTh NpU PELICHUN CTEPEOMETPUUECKUX 3a/1ay UIAHUMETPHUUECKHE
(haKThl U METOIBI

V25 YmMeHnue npoBoAUTh JOKa3aTeNIbHbBIE PACCYKIACHUS B XO/I€ PEIlIeHUs 3a1a4

31 3HaHue 3HAYCHHUS] MATEMATHYECKOM HAYKH JIJIs PEIICHHS 3a1a4, BO3SHUKAIOIINX B TCOPHH H
MpPaKTUKE; IUPOTY U B TO K€ BPEMsI OTPAaHUYEHHOCTb MPUMEHEHHSI MAaTeMaTHYECKUX METOJIOB K
aHaJIM3Y M MCCIICIOBAHUIO TIPOLIECCOB U SBJICHUN B MPUPOJIC U 0OIIECTBE

32 3naHue 3HAUYCHUSI MPAKTUKU U BOITPOCOB, BOSHUKAIOIIMX B CAMOM MaTeMaTUKe JIJIst
(bOpMHUPOBAaHMS M Pa3BUTHUS MaTEMaTHUYECKON HaYKH; HICTOPUHU PA3BUTHUS IMOHATHS YKCIIa,
CO3JJaHUsI MAaTEMAaTUYECKOTO aHAJIN3a, BOBHUKHOBEHUS U Pa3BUTUS T€OMETPUHI

33 3HaHHWE YHUBEPCAIBHOI'O XapaKTepa 3aKOHOB JIOTMKHA MAaTeMaTUYECKUX PACCyKIECHUN, UX
MPUMEHHUMOCTH BO BCEX 00JIACTIX YEJIOBEUYECKOM IESITEIIbHOCTH

34 3HaHuE BEpOSTHOCTHOI'O XapakTepa pa3IM4HbIX MPOLECCOB OKPYKAIOIIETO MUPA.

OK 1. IloHumaTh CYIIHOCTh ¥ COLUATBHYIO 3HAYUMOCTD CBOEH Oynyiel npodeccuu, IposBIsSTh
K HEW yCTOMYMBBIN MHTEPEC.

OK 2. Opranu3oBbiBaTh COOCTBEHHYIO JESTENBHOCTb, BRIOUPATH TUIIOBBIE METOABI U CIIOCOOBI
BBITIOJTHEHHS MPOPECCHOHAIBHBIX 3a/1a4, OIICHUBATh UX d(P()EKTUBHOCTH M KA4eCTBO.

OK 3. [IpuHuMath pelieHUs B CTaHAAPTHBIX M HECTAHJIAPTHBIX CUTYalUsX M HECTU 3a HUX
OTBETCTBEHHOCTb.

OK 4. OcymiecTBisTh NOUCK M UCTOIb30BaHUE HHPOPMAITUH, HEOOXOAUMOH Ui 3(PPEKTUBHOTO
BBITIOJTHEHUS MPOPECCHOHAIBHBIX 3a/1a4, MPO(eCcCHOHAIIEHOTO U IMYHOCTHOTO Pa3BUTHA.

OK 5. Ucnonb3oBath HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU B MPOECCHOHATBHON
JIeITeIIbHOCTH.

OK 6. PaboTaTh B KOJIeKTHBE U KOMaHe, 3Q()EeKTHBHO 00IIATHCS C KOJIJIETraMU, PYKOBOJICTBOM,
NOTPEOUTETSIMHU.

OK 7. bpatb Ha ce0s OTBETCTBEHHOCTh 32 pabOTy WIEHOB KOMaHAbI (MOAYNHEHHBIX ), PE3yNIbTaT
BEINIOJTHEHUS 3aJaHUH.

OK 8. CamocTosiTeNbHO OMpeNenaTh 3aaud MpoPecCHOHAIBHOTO U JIMYHOCTHOTO Pa3BUTHS,
3aHUMAThCA caMO0Opa30BaHUEM, OCO3HAHHO TIJIAHUPOBATH MOBBIIIEHNE KBATU(PUKAIIUN.

OK 9. OpueHTupoBaThCS B YCIOBUSX 4YacTOH CMEHBI TEXHOJOTHH B MpodecCHOHATbHON
JIeITECIILHOCTH.

®dopMoi aTTeCTAIUU 10 YICOHOU TUCIUTIIIMHE SBIISETCS IK3aMeH.



2. PesyabTaThl 0OCBOCHMS YU4eOHOI JMCHMILIMHBI, MOAJIeKAIINe IPOBEpPKe
aTTeCTallud MO Y4eOHOH JAUCLUILINHE

2.1. B pesynbrare

OY]1.04.

OCYHICCTBJIACTCA KOMIUICKCHAA IMPOBEPKaA CICAYHOIIUX YMGHI/If/’I u 3HaHI/II71, a TaxKKC ITUHaMHKa

dbopMupOBaHUS OOIIUX KOMITETEHITHI:

PesyabraThl 00yyeHHs1: yMeHHMA U
3HAHMA

IMoka3aTe/iu olleHKH
pe3yabTara

®opma
KOHTPOJIA U
OLICHUBAHMSA

YMmeTh:

Y1 YmMenwne BBITONHATH apH(METHICCKHE
JICHCTBYSI HAJ| YUCIIAMH, COYETasi YCTHBIC
Y TIMCHMEHHBIC TPUEMBI;, HAXOUTh
MpUOTKEHHBIC 3HAYCHNS BEIMYUH H
MTOTPENTHOCTH BBIYHCIICHUH (abCcoMoTHAS
Y OTHOCHUTEJIbHAS); CPABHUBATH YUCIIOBBIC
BBIpaKCHHS

Haxoxnenne HOK u HOJI nByx u
Ootee uncer.

- BrimonmHenue apudmMeTHIecKux
IEUCTBUI HAJ NEUCTBUTEILHBIMUA
YHCJIaMH.

- Haxoxnenue npuOmxEHHbBIX
3HAYCHUH BEJIMYMH.

- Haxoxnenue aOCoOJIFOTHOM U
OTHOCHUTEJILHOM MOIPENIHOCTEN
BBIYMCJIEHUH.

- CpaBHEHUE YHCIIOBBIX BBIPAKECHUN.

VCTHBIC OTBETHI
ITucemMenHbIC
3aJJaHUs
DK3aMeH

Y2 YMeHne HaxoIUTh 3HAYEHUE KOPHS,
CTereHH, jorapupma,
TPUTOHOMETPUIECKUX

BBIPaKCHUH Ha OCHOBE ONPEACICHMS,
UCTIONB3YS IIPH HEOOXOJUMOCTH
MHCTPYMEHTaJIbHBIE CPECTBA;
MOJIE30BATHCS MPUOIIHKEHHOM OIIEHKON
IIPU NPAKTUYECKUX pacyETax.

- Haxoxnmenne 3HaueHUS
KBaIPAaTHOTO KOPHSI U3
JIEHCTBUTEIIFHOTO YHCIIA.

- Haxoxnenue KOpHsI n— Ol cTeneHu
W3 JICHUCTBUTEIBHOIO YHCIIA.

- BI)I‘II/ICJIGHI/IC 3HAYCHUS CTCIICHU C
JIFOOBIM ITOKa3aTeIEM.

- Haxoxnenue norapugpma
MOJIOKUTENILHOTO YKCIIa 110
MIOJIOKUTENBHOMY U OTJIMYHOMY OT
locHoBanuIo a; Mo ocHoBauuro 10.
- Beraucnenue 3HaueHUs
TPUTOHOMETPUIECKHIX BBIPAKECHUH.

VCTHBIC OTBETHI
ITucemMenHbIe
3aJ1aHMs,
MPAKTUKYMEI,
MIPOBEPOYHBIC
paboTsI,
CaMOCTOSTENbHBIE
pabOThI, TECTHI
DKk3aMeH

Y3 Ymenne BRIOTHATH MTPeoOpa3oBaHUs
BBIPAXCHHIA, IPUMEHSS (hOPMYJIBI,
CBSI3aHHBIE CO CBOMCTBAMU CTEIIECHEM,
norapuMoB,

TPUTOHOMETPUUIECKUX ()yHKITHIHA

- [IpeoOpaszoBanue BeIpaKeHUH,
COZIEpKAIINUX CTECHb.

- [IpeobpazoBanue
JorapupMUIecKuX BHIPasKEHHUH.

- [Ipeo6pazoBanue
TPUTOHOMETPUYECKUX BBIPAIKEHHH.

VY CTHBIC OTBETHI
IIncemenHbIe
3aJ]aHUs
[IpakTuxkym
TemaTnueckuit
ompoc

Y4 YMmenune BEIYHUCIATH 3HAYEHUE

- Brruncnenue 3HaueHN QyHKITHIA

VY CTHEIE OTBETBI

(GYHKIIUY 10 3aJJaHHOMY 3Ha4eHUIO T10 33JJaHHOMY 3HaueHHIo aprymenTa. | [lucemeHHbBIE
apryMeHTa IpH pasIn4HbIX crocodax 3aJaHus
3aganus QyHKIUU [TpakTukym
V5 YMmeHue onpenensiTe OCHOBHbIE - OmpeneneHne OCHOBHBIX CBOMCTB YcTHbIE OTBETHI
CBOWCTBA YMCIIOBBIX (PYHKIIH, YHUCIIOBBIX (PYHKITHH. [IncemenHsie
WITIOCTPUPOBATh UX Ha rpadukax - 3aJlaHus
TBopueckue
3a/laHus
(cooOrieHws)
Y6 Ymenue ctpouts rpaduku u3ydeHHbIX | -. Minmroctpannst OCHOBHBIX CBOWCTB | Y CTHBIE OTBETHI
GYHKIUH, WIDTFOCTPUPOBATH 1o Tpaduky | GyHKIMH 1o TpaduKy. [Mucesmennsie
CBOMCTBA 3JIEMEHTAPHBIX (DYHKIIUH 3aJJaHUS
TecTsl

OK3aMeH

«MareMaTuka




V7 YMeHue ucnonnL30BaTh HOHITHE
GYHKIMH TS OTIMCAHUS M aHAIH3a

- Onucanue U aHaJIu3 3aBUCHUMOCTEN
BEJIMYMH,

VY cTHBIE OTBETEI
TecTol

3aBUCHUMOCTEH BETUYNH BXOJISAIINX B TIOHATUE PYHKIINU. MTPAKTUKYM
Y8 YmMenne HaxoquTh IpOU3BOJHBIC - Haxoxxnenne npon3BoIHBIX [IpakTuueckue
AJIEMEHTAPHBIX (yHKIIHHA 3JIEMEHTAPHBIX (yHKITHIA. paboTHI,
TEeMAaTHYECKUI
onpoc
OK3aMeH
Y9 Ymenne ncnonp3oBath Mpon3BoAHyI0 | M3ydenue cBoicTB pyHKINH 1 CamocTtosiTensHbIe
JUTSL I3YYEHUS CBOMCTB (DYHKITHH 1 IIOCTPOCHUE Y TIPOBEPOYHBIE
MOCTPOCHUS rpauKoB rpaMKOB C MOMOIIBIO TPOU3BOAHON. | PabOTHI
DK3aMeH
Y10 Yvenne npuMeHsTh MPOU3BOTHYIO - Berancnenne npuOmKkEHHBIX [IpakTrueckue
JUTSI TIPOBEICHUS IPUOIVKEHHBIX 3HA4YEHUI ¢ TIOMOLIBIO TPOM3BOJHON. | PaOOTHI.
BBIYMCIICHUH, pelaTh 3a1a4u - Pemenue 3agau npukiagHoro CamocTosiTenbHbIE
MIPHUKIIATHOTO XapaKTepa Ha HAaXOXKICHHE | XapakTepa. u MIPOBEPOYHBIE

HanOOJIBIIET0 U HAMMEHBIIETO 3HAYCHUS

- Pemenue 3amay Ha Hax0KAEeHUE
HauOOJIBIIEr0 U HAUMEHBIIIETO
3HAYCHUA.

paboTHI, OIIPOC

Y11 YMeHue BbIUUCTATH B IPOCTEUIINX Briuucnenue onpenenéHHOro Tematnueckuii
CITydasx TIIOMAau U 00bEMBI C UHTETpaja. omnpoc.
KCIIOJIb30BAHUEM OIIPEEIEHHOTO - Brruucnenue mionianeii u 00b€MoB | BrimonHeHue 51
UHTErpaja npocTeimmx uryp c 3aIuTa
HCIOJIb30BaHUEM ONPEETIEHHOTO MPaKTHYECKUX
UHTErpana. pabor.
CamocrosiTenbHbIe
u MIPOBEPOYHBIE
paboThL
Y12 YMenue pemiats pariioHaIbHbIE, - Pemienue paunoHanbHBIX Tematnueckuil
MOKa3aTeNbHBIE, JIOTapU(PMIUECKHE, YpaBHEHUI U HEPABEHCTB. omnpoc.
TPUTOHOMETPHUYCCKNEC YPABHCHUA, - Pemenue moka3aTeabHBIX Brmonnenune u
CBOAAIIUECS K JIMHEWHBIM U KBaJApaTHBIM, ypaBHeHI/Iﬁ " HCPABCHCTB. 3alura
a TAK)K€ aHAJIOTMYHbBIE HEPABEHCTBA U - Pemenwue norapupmMudeckux MPAKTUYECKUX
CHCTEMBI YpaBHEHUI U HEPABEHCTB. pabor.
- Pemienue TpuroHoMeTpuYeCKuX CamocrosTenpHbIe
YpaBHEHUI U HEPABEHCTB. u MIPOBEPOYHBIE
- PelieHue cucreM nmokKazaTenbHbIX, paboTHLI.

JorapupMUIecKuX u
TPUTOHOMETPUYECKUX HEPABEHCTB.

Y13 YMeHue ncnonb30BaTh rpaduuecKuii
METO/1 PELICHHUS] YpaBHEHUH 1 HEPAaBEHCTB

Peuienve ypaBHeHHI U HEPaBEHCTB
rpaUueCcKUM METOIOM.

Brmonnenune u
3alnATa
MPAKTUUECKUX
pabor.
CaMoCTOsITEIbHEIE,
MIPOBEPOYHBIC U
KOHTPOJIbHBIC
paboThI.

Y14 Ymenune uzobpaxatb Ha
KOOPJIMHATHOM MJIOCKOCTU PEUIECHUS
ypaBHEHU, HEPABEHCTB U CUCTEM C
JIBYMSI HEU3BECTHBIMU

- Uz0o0pakenne Ha KOOpIAUHATHON
IJIOCKOCTH PELICHUN YpaBHEHUH,
HEPABEHCTB U CUCTEM C JIBYMSI
HEU3BECTHBIMU.

CaMocTosTenbHbIC

u MIPOBEPOYHBIC
paboTEHL.
Brinonnenue
KOHTPOJIBHOM 51
MPaKTHYECKUX
paboT. DK3aMeH.

Y15 YMeHue cocTaBlIATh U peliaTh

- CocraBlieHue u PCHICHUC

Brmmonnenune u




YpaBHEHUS 1 HEPABEHCTBA, CBSA3BIBAIOIINE | YPaBHEHUH U HEPABEHCTB, 3aImTa

HEU3BECTHBIC BETMYUHBI B TEKCTOBBIX (B CBSI3BIBAIOIINX HEM3BECTHHIE MPaKTHYECKUX

TOM YHCIIe TPUKITaJHBIX 33/1a4ax) BEJIMYHHBI B 33Jla4ax. pabor.
CaMocTosTenbHbIE
u MIPOBEPOYHBIE
paboTEHIL.

Y16 YmMenue pemats npocreimine - Pemenue 3agau xomOuHaTopuku ¢ | BeimonHenune u

KOMOWHATOPHBIE 382491 METOJJOM HCIIOJIb30BAaHUEM YHCIIA COUETAaHUN U | 3alluTa

nepedopa, a TaKKe ¢ UCTIOIb30BaHUEM pa3MemIeHni U3 n AIEMEHTOB. MPAKTHIECKUX

M3BECTHBIX (POPMYIT pabor.
CaMocTosTenbHbIE
u MIPOBEPOYHBIE
paboTEHL.
KonTponphas
pabota .TecT.

VY17 YmeHue BbIUUCIATH B IPOCTEUIINX Brruncienne BepoSTHOCTH cOOBITHH | BrImonmHeHme u

CITy4asix BEPOSITHOCTH COOBITHI Ha OCHOBE | Ha OCHOBE TIPaBHJIa YMHOKECHUSL. 3aIuTa

noscyéra yucia UCX00B MPaKTUIECKUX
pabor.
CamocrosiTenbHbIe
5 MIPOBEPOYHBIE
paboThL

Y18 YMenue pacnio3HaBaTh Ha uepTexax |- M3o0paxeHwe Ha TUIOCKOCTH | BeimomHenme u

Y MOJIEINIAX MPOCTPAHCTBEHHBIC ()OPMBIL; MIPOCTPAHCTBEHHBIX (POPM. 3aIuTa

COOTHOCHUTH TPEXMEPHBIE O0BEKTHI C UX IPaKTUYECKUX

OTIMCaHUSAMU, H300PAKEHUSIMH pabor.
CamocrosiTenbHbIe
5 IIPOBEPOYHBIE
paboThL

Y19 Ymenue onuceIBaTh B3aUMHOE - N3oOpakeHme B3aMHOTO Brinonuenue u

pacmooKeHne IPSIMbIX U IIOCKOCTEH B PpactooXeHUs 3aImTa

IIPOCTPAHCTBE, APTYMEHTHUPOBATH CBOU MPSAMBIX 51 IJTIOCKOCTEN B | OPaKTUYECKUX

CYXKIEeHHS 00 TOM PaCIONIOKEHUN IIPOCTPAHCTRBE. pabor.
CaMmocTosiTensHbIC
5 IIPOBEPOYHBIE
paboThL TecT.
Tematnueckuii
ompoc.

Y20 Ymvenue ananu3upoBaTh B - IlocTtpoeHne u aHanu3 B3auMHOro | BeinosiHeHue 5

MPOCTEUIINX CITyqasx B3aUMHOE pactooXeHUs 00BEKTOB B | 3amuTa

pacnoiokeHne 00bEKTOB B TPOCTPAHCTBE | MPOCTPAHCTBE MPAKTHIECKUX
pabor.
CamocTtosiTenbHbIe
u MTPOBEPOYHBIE
paboTEHIL.

Y21 Ymenune n3o0pakaTb OCHOBHBIE ITocTpoeHre MHOTOIpaHHUKOB U Brinonuenue 5

MHOTOTPaHHUKH U KPYTJIbIE TENa; KPYTJIBIX Tell. 3ammra

BBITIOJTHATD YEPTEXKH 10 YCIOBUAM 3aJad | -  BbllonHeHHe — yepTekedl MO | MPaKTHYECKHUX

YCIIOBHSIM 3a/1a4H. pabor.

CamocTosiTenbHbIe
u MIPOBEPOYHBIE
paboTEHIL.

Y22 YmMenue cTpouTs pocTeiIme - [Toctpoenue npocreiux ceueHudd | BeinosiHeHne 51

cedeHus Ky0a, MPU3Mbl, TUPAMHIbI Ky0a, IpU3MBbI, TUPAMUJIBL. 3aImTa
MPaKTUIECKUX
pabor.




CaMocCTOSTEIIbHBIC

paboTEHI.

Y23 YMmenue pemats miaHuMeTpudeckue | Pemenne 3amad  Ha  HaxoKaeHHWE | BeimomHeHwe u

Y IPOCTEHIITNE CTEPEOMETPUUCCKUE FEOMETPUYCCKUX BEIUUKH. 3aImura

3a/1a4¥l Ha HaXOXKICHHE TEOMETPUIECKIX MPAKTHIECKUX

BEJIMYWH (IUIHH, YTIIOB, IIOMIA/IEH, pabor.

00BEMOB) CamocrosTenbHbIe
u MIPOBEPOYHBIC
paboTEHIL.

Y24 Ymenune ucnonb30Bath MpH pelieHud | - Pemrenne 3amayu cTepeoMeTprH, Brinonnenue u

CTEPEOMETPUUECKUX 3a/1a4 ONHUpasiCh HA 3HAHUS 110 3aImura

TUTAaHIMETpHUYeCcKue (PaKThl K METOTBI IDIAHUMETPHH. MPAKTHIECKUX
pabor.
CamocrosTenbHbIe
u MIPOBEPOYHBIC
paboTEHIL.

Y25 YMeHue npoBoAUTh 10Ka3aTebHbIE - Pemienue 3amay Ha 1OKa3aTeNbCTBO. | BhlmonHeHue u

pacCcykJIeHHUs B XOJI¢ PEIICHUS 3a/1a4 3amura
MPAKTUYECKUX
pabor.
CamocrosTenbHbIe
5 IIPOBEPOYHBIE
paboTHL

3HaTh:

31 3HaHue 3HAYEHUSI MaTEMaTHICCKOM - ®opMyIMpOBKA MPABUIT becena.

HAYKH [T pEIIeHUs 3a/1a4, BOSHUKAIUX | auddepeHnpoBanus 1 [IpakTnueckue,

B TEOPHUH U MPAKTHKE; ITUPOTY U B TO XKe | MEPEUHUCICHIE TIPONU3BOIHBIX CaMOCTOSITENTFHBIE U

BpPEMs OIrpaHUYCHHOCTD MPUMCHCHUS OCHOBHBIX 2JICMCHTAPHBIX (b}/HK]_[I/Iﬁ IIPOBECPOYHBIC

MaTeMaTHYECKUX METOJIOB K aHAIHN3Y U - [IpunioskeHne ornpeneneHHoro paboTHL

MCCIIEZIOBAHUIO MTPOIIECCOB U SBJICHUI B
MIPHUPO/IE U OOIIIECTBE

HHTErpana K BBIYUCICHUIO IIJI0ManeH
TUIOCKKX (PHUTYpP, 0OBEMOB Tel
BpALICHUS, ITyTH, TPOHIEHHOTO
TOYKOHN

32 3HaHue 3HAYCHUS IPAKTUKU U
BOIIPOCOB, BO3HUKAIOIIUX B CAMOI

- ®opMyIUPOBKA MPABIIT
nuddepeHInpoBaHUs 1

VY cTHBIE OTBETHI
Tectrl. becena.

MaTeMaTHKe 1711 POPMUPOBAHUS U nepevrcieHne MPON3BOIHbBIX [IpakTnueckue,
PasBUTHS MaTEMaTUYECKOU HAYKH; OCHOBHBIX CaMOCTOSITETIbHBIE U
WCTOPHH Pa3BUTHS MOHATHS YHUCIIA, AIIEMEHTAPHBIX QYHKIMH MIPOBEPOYHBIE
CO3/IaHHS MaTEeMaTUYECKOT0 aHalIn3a, - [Ipunoxenue onpeneneHHOro paboTHI.
BO3HMKHOBEHHMS M Pa3BUTHSI T€OMETPUHU HHTETrpajia K
BBIYUCIICHHIO TUIOMIA/IEH MIIOCKUX
¢duryp, oObeMOB TeJ BpalleHus,
IyTH, IPONIEHHOT'O TOUKOU
33 3HaHHE YHUBEPCAIBHOTO XapaKTepa - [lepeuncnenue TabIMIHBIX Tematnueckuii
3aKOHOB JIOTHKH MaTEMaTHIECKUX HMHTETPAJIOB orpoc,
paccyXaeHul, UX MPUMEHNMOCTH BO BceX | - DopMyTHpOBKa TEOMETPUIECKOTO U | CAMOCTOSITENIbHBIC
00J1aCTSIX YeIOBEUECKON AEATENbHOCTH MEXaHMYECKOr0 CMBICIIa paboThI.
IPOU3BOAHOMN
34 3naHne BEpOSATHOCTHOTO XapaKTepa DopMyIHPOBKA KIACCHIECKOTO Bremonnenne u
Pa3IMYHBIX MPOIIECCOB OKPYKAIOIIETO OTIpEeIETICHHS BEPOATHOCTH 3aImTa
MHUpa MPAKTHYECKUX
pabor.
CamocTosiTenbHble
paboThI.




2.2. KOHTpOJIb U OLIEeHKA 0CBOEHMSI YUeOHOM JUCUMIIJIMHBI 10 TeMaM (pa3aesam)

DJleMeHT y4eOHoM

@DopMbI U METOAbI KOHTPOJIA

JM CIUTLINHBI Texkyummii KOHTPOJIb Py0Ge:xHbIii KOHTPOJIb IIpome:xxyTounas
arrecraums
dopmMa KOHTPOJIS IIpoBepsiembie | @PopMa KOHTPOJIs IIpoBepsiembie ®opma IIpoBepsiembie Y,
y.3 vY.3 KOHTPOJIsI 3
Tema 1. Benenue Yemmuwiit onpoc 31, 32
Tema 2 Hpaxmuueckoe sansmue Nol-Ne6 | V1,32 31 V13231, Oxzamen Vi, 3231
PasBurue nousitusg o | Tecm IIposepounasn
qHCIIe Camocmosmenvras paboma Nel- paboma Nel
4
Tema 3. Kophu, lIpaxmuueckoe 3ansamue Ne7- V2,¥3,V1,31, | IIposepounsvie V2,V3,V1,31, Oxzamen | Y2,¥3,V1,31,32
CTETICH! U Ne2l 32 pabomuiNe2,3 32
norapupMeI Camocmosmenvras paboma Ne3-
12
Tema 4. Tlpsimbie u | IIpaxmuueckoe 3ansimue Ne22- V19 V20,V25, | Ilposepounas Vi9,y20,¥25,
IUIOCKOCTH B Ne29 32,31 paboma Ne4 32,31, ¥24,¥20
IIPOCTPAHCTBE Camocmosmenvhas paboma
MNel3-20
Tecm
Tema 5. Ipaxmuueckoe 3anamue Ne30-33 | 33, V26 Ilposepounas 33, V26
KombuHaroprka Camocmosmenvras paboma paboma Nes
Ne2[-24
Tecm
Tema 6. Ipaxmuueckoe 3auamue Ne34-39 | 32 V24, V25V | Konmponvnas Vi, V2, V3,
KoopauHats! u Camocmosmenvrasn pabomaNel7- | 23 paboma V19, V25 V24,
BEKTOPBI 31 V26, 31, 32
Tema 7. OcHOBEBI Ipaxmuueckoe 3anamue Ne40-55 | V2,Y3,V1,31, | IIposepounaa V2,¥3,V1,31, Oxzamen V2,Y¥3,¥1,31,32




TPUTOHOMETPUHU Camocmosmenvnas pabomaNe32-43 | 32 V5 paboma Neb 32
Tema 8. Oyukiuu u | [pakmuyeckoe 3anamue Ne56-63 | V4,V6, V7 Ilposepounas V4,¥6, V7 IK3ameH V4,¥6, V7
rpaduKu Camocmosmenvuas paboma Ne44- | 3] 32 paboma NoT 31,32,V1 31,32,V1

50
Tema 9. Ipaxmuueckoe 3anamue Ne64-15 | V23, V24,V25, | Ilposepounas V23, V24 V25,3 | Dxzamen V1,¥23,¥21,¥24,
MHOrorpaHHuKy u Camocmosmenvnas paboma NeS1- | 3] 32 V18, paboma Ne8 1,32,V18, 31,32
KpyTJIble Tela 59 V20,¥21,¥22, V20,¥21,¥22,

Vi

Tema 10. Hayana Ipaxmuuecxoe 3auamue Ne76-85 | V8, V9 V10, Iposepounas V8,V9,V1i0, Dx3zamen V8,¥9,V10,
MaTEMAaTHYECKOIO Camocmosmenvnas pabomaNe60- | Y25 3] 32 33 | paboma Ne9 V25,31, VI V2531, VI
aHajau3a 63
Tema 11. Unterpan | IIpaxmuueckoe sansmue Ne86-92 | V11,3231, Ilposepounas V11,3231, Oxzamen V11,3231,
u ero npumenenne | Camocmosmensnas pabomaNe64- | y25 padoma Nel0 V25,V23,VI V25,V23,VI

69
Tema 12 . Ipaxmuueckoe 3anamue Ne93-96 | 34, V17 DOx3amen 34,V17,V1,V25
DIeMEHThI TEOPUH Camocmosmenvras paboma Ne70-73
BEPOATHOCTEN U
MaTeMaTHYECKOH
CTaTUCTUKA
Tema 13. Ipakxmuueckoe 3anamue Ne97- Vi2,V13,V14, | Konmponvnaa V1,¥2,V3,V4 YV | Dxzamen V1,V2 V3, V4, Ve,
YpaBHEeHHS H 110 V1531 paboma 6,Y7.V8 V09, V7.V8,V9,
HEPAaBEHCTBA Camocmosnmenvnas padomaNe74- Yi10,V18, Y20- Yi10,V18, Y20-

" 23, ¥25,31.32, 23, ¥25,31.32,
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3. OneHka ocBoeHHsl y4eOHOI UCIHUIIJIMHBI:
3.1. ®opmbl M MeTOAbI OLIEHUBAHMS

[IpenmeToM OLEHKM CiIy)KaT yMeHUsT U 3HaHuA, npeaycmorpenHeie PI'OC mno
mucuuuinae  OV][.04.«MaremaTtuka», HampaBieHHble Ha (GOpPMHpPOBaHHE OOMUX H
pohecCuOHANBHBIX KOMIIETEHIIUH.

1 YcTHbIii OTBeT.
«OTJAUYHOY», €CITU CTYJCHT:

IOJTHO  pacKpbUl  COJEpXKaHME  MaTepuasia B O0beMe,  IMPEayCMOTPEHHOM
POrpaMMOi U yUeOHUKOM, U3JI0KHI MaTepral rpPaMOTHBIM SI3bIKOM B OIpEIeICHHON

JIOTUYECKOW I10CJIEI0BATEIbHOCTH, TOUYHO HUCII0JIb3YSl MAaTEMATUUECKY0 TEPMUHOJIOTHIO U
CUMBOJIMKY; IPABUJILHO BBIITOJIHUI PUCYHKH, YEPTEKH, IPaQUKH, COMYyTCTBYIOIINE OTBETY;

1oKa3aj yMEHHE WJTIOCTPUPOBATH TEOPETUYECKHE I10JIOXKEHHUS
KOHKPETHBIMU IIPUMEPaMH, IPUMEHSITh UX B HOBOW CUTYAllUU TIPU BHITIOJHEHUH MTPAKTUYECKOTO
3a/1aHus;

MPOJEMOHCTPUPOBAI  YCBOGHHE paHEe M3YyYEHHBIX COIMYTCTBYIOIIUX BOIPOCOB,
c(OPMHUPOBAHHOCTh M YCTOHYMBOCTH HCIIOJIB3YEMbIX IPH OTPAOOTKE YMEHHUI U HABBIKOB;

OTBEYAJ CaMOCTOSTENIBHO 0€3 HABOISAIINX BOIIPOCOB IpernoaBaTelia. Bo3MoxHbI  ofHa

JIBE€ HETOYHOCTH TMPU OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB WJIM B  BBIKJIAJKAX,
KOTOpBIE CTYACHT JIETKO HCIPAaBHI [0 3aMEYaHHIO MPENo1aBaTesl.
«Xopomo», eciii CTYICHT:

YIIOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSAM Ha OILEHKY «5», HO IPU TOM UMEET OJ1H U3

HEJOCTaTKOB: B H3JI0O)KEHUHU JIOMYIIEHbl HEOOJbIIME NpoOebl, HE HCKa3UBIINE

MaTEMaTHYECKOE COJIepKAHUE OTBETA;

JIOTIYILIEHbI OJIH JIBa HEJOYETA IIPH OCBELIEHUH OCHOBHOI'O COJIEP)KaHUs OTBETA,

WCIIPABIIEHHBIE 110 3aMEYaHUIO MPEIO0/1aBaTeNs;

JOMyIIeHbl  ommOKka  wiauM  Oonee  JBYX  HEIOYETOB  IPU  OCBELICHUH
BTOPOCTETIEHHBIX ~ BONPOCOB  WMIM B BBIKJIAJKaX, JIETKO  HCIPABICHHbIE IO
3aMEUYaHUIo MpernoaBaTes.

«Y10BJICTBOPHUTEJIBHO» CTABUTCS B CIEIYIOIINX CIydasX:

1) HENMOJHO WJIM HEMOCJEAOBATEIbHO PACKPBITO COJACpKaHHE Marepuayia, HO
noka3aHo oOIliee MOHMMaHHE BOIpOca M IMPOJEMOHCTPUPOBAHBI YMEHHs, JOCTATOUHBIE
JUIsL JallbHEHIIEero YCBOEHUs MPOTrpaMMHOIO MarepHualia

2) UMENUCh 3aTPyAHEHHs WM JOMyLUICHbl OWIMOKM B OIPEICICHUH TOHSATHH,
HCIIOJIb30BaHUU MaTeMaTH4eCcKOn TEPMHUHOJIOTHH, yeprexax, BBIKJIa/IKaX,
VICIIPABIICHHBIE [TOCJIE HECKOJIBKUX HAaBOJAIMX BOIIPOCOB IPENOaBaTENs;

3) CTyleHT He CchopaBujCcsi C TNPUMEHEHHEM TEOpMM B HOBOM CHUTyallud Mpu
BBINOJIHEHUH MTPAKTUYECKOT0 33aHNs1, HO BBIIIOJIHUII 33/1aHUs 00513aTEIbHOIO YPOBHS

CJIO’)KHOCTH 110 TaHHOM TEME.

«HeynoB1eTBOPHUTEIBHO» CTABUTCS B CIEAYIOIINX CIIydasX:

1)He pacKpbITO OCHOBHOE COZICp)KaHKUE YIeOHOTO MaTepHaa;

2)00HapyKeHO He3HaHHE WM HEMIOHHMMaHHe YYeHUKOM OOJIbIIeH HiIH HanOoJiee BaXKHOM

4yacTU yueOHOro MaTepuana;

3) nonymeHsl ~ OmMOKM B ONpENENCeHHMHM  IOHATHH, TpPU  HUCIOJIH30BAHUH
MaTeMaTHUYeCKON TEpMUHOJIOTHH, B pPUCYHKaX, YepTexKax WiIn rpadukax, B BBIKJIa/IKaX,
KOTOpBIE HE HCHPABIEHBl IOCIE HECKOJBKMX HABOAIIMX BOIPOCOB IIPENOAaBaTENs.

2. IlucbMeHHas1 padora.
«OTJAMYHO» CTABUTCS, SCIIH:

1) paGoTa BBINOTHEHA TTOJIHOCTHIO;

2) B JIOTMYECKUX PpACCYXKJCHHUSX W OOOCHOBAaHMM pEIICHUS HET TMpOOEIoB U
omuOOK; 3)B pEIIeHHH HET MaTeMaTH4YecKUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTH,
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OIKCKA, HE SBJISIOIIASCS CIEJACTBUEM HE3HAHUS MM HETTOHUMaHHs y4eOHOTO Marepuara).
«XO0pouI0» CTaBUTCS, €CJIH:

1) paboTa  BBIIOJHEHA  IOJHOCTHIO, HO  OOOCHOBaHMS  INArOB  PCIICHHUS
HEJIOCTaTOYHBI (ecm YMEHUE 00OCHOBBIBATh paccyxIeHHs HE SIBIISLIOCH
CHeHATbHBIM 00BEKTOM IPOBEPKH);

2)1oMyIIeHa OjIHa OIMIMOKa WK IBa-TPH HEIOYETa B BBIKJIA/IKAX, PUCYHKAX,
yepTexax Win rpadukax (ecim 3TH BUbI padOThI HE SBISUIUCH CIIEHUAIBHBIM
00BEKTOM MPOBEPKH).

«Y10BJIETBOPUTEIBHO» CTABUTCS, €CITH:

JOMyIIeHbl Ooyiee ONHOW OmmMOKKM Wi 0Oojee JBYX-TpeX HEI0YETOB, HO
y4amuics BJIaJICET B yepTeKax WIH rpadpukax, BBIKJIJIKAX,
00s13aTEIbHBIMA YMEHUSIMH T10 IPOBEPSIEMOI TeMe.

«Hey/10BJ1IeTBOPUTEJILHO» CTABUTCS, €CIIH:

JIOITYIICHBI CYIIIECTBCHHBIC OIMOKY, MOKA3aBIIINE, YTO CTYICHT HE BIIaJIceT
00s13aTeIbHBIMUA YMEHUSIMH 110 JAHHOM TeMe B MOJTHOU Mepe.

3. DK3aMeH.
OueHka ITpoLIeHT BBIMOTHEHHBIX 33 JaHUi
«5» 100 % - 91%
«4» 90% - 70%
«3» 69% - 50%
«2» menee 50 %

3.2. TumoBble 3aJaHusA s OLEHKH OcBOeHMs Yy4yeOHoM aucuuniaunsl OY/1.04
«MaremaTuka»

Tema 2 «IloHsiTHE 0 YHUCTIE»

IIpoBepounas padora 1
Bapuanrt -1

1.BeruncianTts:
5 2 5
2= -=*2—
8 3 14

(3= -4,375): 192
12 9

. C
2. HaiiTn 3HaueHne BeIpaxkeHuss —— ,ecima=1,5;¢=-3,5
a+c

7 o o
3. [IpencraButh 1poOH 77 B BUJIE NIECATHIHOH NEPHOIMIECKOH Ipodu

4. IlpencraBuTh YKcia B CTAaHJAPTHOM BHUJIE:
a) 0,0000712; 6) 675000000
5. Halimute oTHOCUTENBHYIO TTOTPENTHOCTH ( B MPOIICHTAX):
Huamerp Jlyusi (B kM) d = 3476 ; 1
6. Jlaubr uncna z,=3—1; z,= 2 +3lI.
Haiitn cymmy, pa3HocTs. [Ipon3BeieHre 1 4aCTHOE 3a/IaHHBIX YHCEIL.
Bapuanr — 2
13



1.Beryuciaurs:

1 7
3_11 51
4 17 56

o d— C
2. Haiitu 3HaYeHNE BBIpAKEHUS T oo cemas 1,6;c=-4,5

5 . .
3. IlpeacraButh 1poObH 59 B BUJIE NICCATHYHOH NEPUOIMIECKOH npobu

4. IlpencraBuTh YuCiIa B CTAaHAAPTHOM BUJIE:
a) 0,0000259; 6) 389000000
5. Haiiiure 0THOCUTENBbHYIO MOTPEUIHOCTH (B MPOILEHTAX):

Paguyc 3emmu (B kM) R = 6380 ; 1

6. Jlanbl uncna z,;=2 — 3i; z,= -4 +i.
Hanu CYMMY, pPa3HOCTb, IPOU3BCACHNC U YACTHOC 3aJaHHbIX YHUCEII.

CamocTroaTensHaA pabora Nel

1. HalifuTe BCe HATYPAJIbHBIE YUC/IA X H ¥ TAKHE, YTODEL:
a)7X+12y=50
0)5X-y=17
2. HafijuTe BCce HATYpaJbHbIe YHC/IA I, IPH KOTOPBIX BRIPA#KeHHA
5n +4 5n +4
a) 6)
n n+3
ABMAKTCA HATYPAJbHEIMH.

3. 3anumHTe 0GBIKHOBEHHYIO p0o0b B BHIe GCKOHEYHO N MePHOHYeCKo Apodu:

2 !
a) 3 6) =
4. Mex a1y palHOHAIbHBIMH YHCJIaMH 3 B b ToMecTHTe 5 palioHANIbHBIX:
a)a=11 b=12
6)a=— b=—
12 12
5. Kakoe M3 JaHHEBIX YHCEN ABNISETCH HPPALHOHATLHEIM:
a) 2, (2345) 6)V0,(4) B)V196 r)V19,6
6. Ha 4ucnoBoil npaMoil oTMe4eHEl ToYKH A (-2) 1 B (17). HalijuTe KoOpAHHATE TOYKH M,
Jendnied oTpe3oK AB B cooTHomeHHH AM: MB=2

CamocToaTeLHas pa6oTta No2

1.06paTuTe CMeIMIaHHYI0 NePHOANYECcKYI0 Jpo0L B 00EIKHOBEHHYH0:
a)0,5(3) 6)0,3(45) =®)0,(27)
2. BeraucaHuTe 3HaYeHHA BEIpAKeHHH:

12 0438,
a)19+15[2 142)—
51 (7033 .42
6)(7;-37):47=
122 127 (25-4—)=
B) (42, - 1275) - @25-430)=
DEENE N
r)(x: 22) o=/, HaauTex
3. YnpocTuTe BLIpakeHHe
32 o aatesdy.
2 (3}{ )-4( 2% 4]_
(85> -83>

5Y_ 2
):2—
30 18/ 3

2
4. HaitTu yucio, eciu 36;% KOTOPOTO COCTaBJIAET Py
.0
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CamocTOoATe/IBHAA paGora Ne3

1. BEINOMHHTE JeACTEHA:

2 1
~.1.8-1-:0.07
4 5

a)

l:O.49-2i
3 8

(175 2+1,75:1 )13

o) (1?

—0,325 },—04
1

e N

B] e
2. PemunTe ypaBHEHHe
B -
a) (0,7x-2)-17=645
6) 0,3x- 8,632 = 3,644
CaMmocToATeNnLHAA paboTa Ne4
1. BI:.IHDJIHHTE ,:‘.T,EfICTBHH'

2) (25:37):(75:75) 57 o

6) (7- 1= 3+ 3= —):=-=
D]['za 5+ }33

2. PemmyTe ypaBHeHHE:

4,2-3 2.
a) (#2-3x): 7=
- 3.5

0][2:{—11].33—5,5

Tema 3 «KopHu, crenenu u jorapupmMbp)

IIpoBepounasi padora Ne 2. «KopHu u creneHun»
Bapuanrt -1

1. HpeILCTaBI/ITI) CTCIICHBb C pallMOHAJIBHBIM IMOKA3aTCJICM B BUAC KOPHSA IM-CTCIICHU
1

E 31 3= 3 3 51
a)53; 6) 372; B)4 4, 1) 68 ; m)c*; e)p’z; %)0,2%°
2. IIpeacTaBUTh B BUJIE CTENIEHH C PALMOHAIBHBIM OKA3aTeIeM:

AVT3:6) |2 8’ |5 DVES; ¥s%; o)V

3. BelUUCIUTh:

-1 1 1 -1
a)3/0,027 * 3/0,09; 6)3/37 * 45 * /35 x 4; B)3/125 % 0,027; r)(i)7 *252 - 812 * 12573

Bapuanr - 2

1. Hpe}ICTaBI/ITL CTCIICHDb C pallMOHAJIBHBIM IMOKA3aTCJICEM B BUAC KOPHA IT-CTCIICHU
1

3 3 1 2 2
a)7; 6) 5°3; B)87; 1) ;4% n)ps; e)y’s; x)8,5%6

2. IIpeacTaBUTh B BUJIE CTENEHH C PALIMOHAIBHBIM MTOKA3aTEIEM:
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a)2,5;6) )f n3/3,7; mVaz; e)¥a

3. BBI‘II/ICJ'II/ITB
6)4/32 %3 * 48 % 27; 8)V25 » 72 * V77, (2165 *= 1y-2. 5-1% (—)2

a)) 7\/—1

CamocrositesibHasi padbora NeS

CTeneHk C Le/IbIM [I0KAZATEIeM.
BEIMOJMIHHTE JeACTBHA:

1 ]
a) (1;)-22)3+32+4 ()70

(5) Z+e3 ™ °
6) _

1 —
7Q)
2724372
BJ(—}—2+(—4]—1 5+0,5~2
2b 2
— 32.
I‘)[ ] [33-_.

ﬂ}ﬁx}r’*';éﬁ"?‘
2
&) (xt+yl) ———

2+ xy+y?

CamocrosiTesibHas padora Ne6

CTeneHE C I[e/lEIM [I0OKA3aTeleM.
BEINOJNIHUTE JelCTBHA:
23271457354
3) Jo-3:10-2-(029)°

4 3
6) - a’b3c?: 11 a3b3c?

4
B)12x2y* -;x" y2
2 2
X" =2xy+y
F} [X_Z_F_z] : x 2y 2
-1_p-1 g=1,.-1

m G o) - (4am)

e) -

a
437 %% 3547

83156 1gc—4%




CamocrosiTesibHass padora Ne7

[IpeocfpazoBaHie pagHKANA.
1. BRIMOMHHTE A CTBHA:
a) (1-v2) (3+/2)=
6) (Vx +VE)3= _
B) (V7 +12) (WV12-V7)=
2. CpaBHHTE 3HAYeHHA BRIPAHeHHHA:

1 . 2
35 /42 V76u 5J45
-1 1
fa_ —
033 m n,qﬂ.r’zz

3. CoxpaTHTE Apob:
4-*-.-'?—3*-.-'}'
a) ..
Oy—16x
25a—49s
Sy a+TE
CamocrositesibHasi padora Ne§

1. BRINoMHHTE AeHCTEHA:

a) (23 +1) (1-2+/3)

8) (5v6-6v2)2

B) (7v2-V98 +/10) /2
2. Paznmos®TE HAa MHOMIMTENH

al- 3= 16c2-7= Va-a=
3. CokpaTHuTh gpobn:

7T

ar——

T
=
c
i) -
c—y 2
—
W 14—T
B ———
2—y/14
— r
WAV 2

—iC

E\-?— :{1,-'-3::

CamocrosiTesabHast padora Ne9

CteneHs C PAHOHANTBHEIM NOKA3ATEJEeM.

1. [lpecTABMTE E EHAE KOPHA H2 9HCIa
—&
a) 412 6)5s B)412s
2. HaiitH zHa4eH1e 9HCAI0BOr0 BEEIPaHeHHA:
2 3*
a) 243s 6) ()8
1
E - EEa——
B) 64z r) Sl
21z
3. ¥OpocTHTE BEIpa#eHHA:
1

a-B HE—d
AT1 )
az—B2 H

a+e

B)z— 1z z
a2— aape o3

4, HaiiTH 3Ha4eHHE BRIPAOKeHHA:

2 1
a)27a+ [:E}ME _F505=

= 4.2 1. ==
5]81 6+{E] 3 -(E] 5
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CamocrositeibHas padora Nel0

1 HPE,D;[.TH.BHTI: E EHOS KOPHH H2 HHOI4 BRIDAHEHHEe:

a) 1612 ﬁ}?a B) BL5

2. Haittn EHB.T{EHHE tmn::.uonurn BHIpaKeHHA:
-4

a) 0,001 =-(-2)2- 643 87 + (90
3. ¥OpocTHTE BRIpa#eHHA:
VErl 1

— [ S
mwxdrbyE xT—vx
a+E

0)z—=z1 =

Aa3—aiod+oa

IIpoBepounas padora Ne 3 « Jlorapugm. IIpeodpazoBanune BbIpaxeHnin»
Bapuanr - 1

1. BeraucnuTs:
a) log, 8 + log, 2; 6) log1 28 - log1 7; B) (logg 2 + log, 3 + 210824) logs7,

r) (loge 2 + loge 3 + 2108z 4)logs 7

2. HaiiTu X mo gaHHOMY €ro norapI/I(bMy:

a)log; x = log; 14 — log; 98; 6)log, , x = logp 2 93 + logp, 4 — logy . 31;
B)logs x = logs c — 2logs B + logs a.

3. U3BectHo, uto logs 3 = m, logs 2 = n. Beipaszuts uepez mu n logs 72
4. TIponorapupMUpoBaTh 10 OCHOBAHMIO 5 BhIpaxkeHue 125a% : B*

BapuauTt — 2
1. Beruucnurs:

a) log;, 4 +log,, 36; 6) log, 7 - log, 116; B) (2logg 3 - logg 45) : (logg 5 + logg 125);
r) (log, 20 — log, 5 + 7'°878)189,

2. Haiitu X mo maHHOMYy ero jorapupmy:

a)log, x = log, 56 — log, 8; 6)logs x = logs 8 — logs 2 + logs 24—5,

B)log, x = 2log, a — log, B + log, c.

3. U3BecTHO, uTO logs 3 = m, logs 2 = n. Beipaszuts uepes mu nlogs 36

4. TIponorapupMUpOBaTh IO OCHOBAHUIO 2 BhIpaxkeHue 16a? : B3

CamocrosTennnas padora Nell
JlorapudMeL, fefcTEHA HAR JorapHGMaMH.

1. BrigmcauTe:
1 1
logs125 logs_— lﬂgia ll:lgi 61

2. BeraucinTe: )
10k00 2WoEz5  g2:dogs b 2log; 25+ 3log, 64

3. [IponorapHdMupyHTE N0 OCHOBAHHID 2.
Lo
y=8a® y=2aV y=16a? V83
4, Beraucnurelg 4, lg 6, ecnnlg 2= 0,301 1g 3= 0,477
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CamocrosiTesbHast padora Nel2

LBermcauTe:
logie logsB1 logzr loga6d
2. HaipuTe 3sHa4eHHe BLIPaKEHHA:

1 1 1
a] J.Dg4 ; +Lﬂg5 £+1Dg3 ; =
3.[lIponorapupMHpyiTe BRIpaKEHHE N0 ocHoBaHH0 10.
y=3 a? E% cs }rﬂ
p1Z
4. HafinuTe 3HA4eHHe BEIDAHEHHA:
Iﬂgﬁf'ﬁ . ecm log, 8 =29

5. CpaBHHMTe YHCAa: 2].0g;§ u 3logs 35
z

Tema 4 «HpﬂMbIe H IIJIOCKOCTH B IIPOCTPAHCTBE»

IIpoBepounas padora Ne 4 «IlapanieJJbHOCTh NPSIMBIX U IJIOCKOCTE»

Bapuanr -1

1. TTpsimble a u b jtexar B nmapajuieNibHbIX JIOCKOCTSX o U 3. MOTyT Jii 3TH MpsSIMbIC OBITH
napajuieIbHbIMU; CKpenuBatomumucs? Craenailte pucyHoK JJis KaX10r0 BO3MOYKHOIO CIyYasi.
2. Uepes Touky O, Jiexaliyro Mex1y mapauieIbHbIMK IUIOCKOCTSIMH O ¥ [3, IPOBEICHBI IpsiMbIe |
u m. [Ipsimast | mepecekaeT miockocty o 1 § B TOUKax A; U A, COOTBETCTBEHHO, ITpsiMasi M — B B
tToukax B; u B,. Halimure mmay otpeska A, B,, ecmu A; B; =12 ¢cm, B;O: OB, =3: 4

3. Nan mapamnenenunen ABCDA;B; C,D;. Iloctpoiite ceuenue napauienenuneia IocKOCTbhIO,
npoxozsmien yepes Touk M, N u K, sBnstomuecs cepeannamu pedep AB, BC u DD; .

Bapuanr — 2

1. [Ipsimbie a u b nekaT B epeCceKarOIUXCs TUIOCKOCTSX o U 3. MOTYT 1 3TH TIpsIMbIe OBITH

napajuleIbHBIMU; CKpenuBatroumucs? CuenanTe puCyHOK AJIs KaKI0r0 BO3MOXKHOIO CIIy4dast.

2. Yepes Touxy O, He JIexkal[yo MEXy NapaieIbHBIMU TUTOCKOCTSIMHE 0L M [, TPOBEICHBI

npsimbie | 1 m. Tpsmas | nepecekaer mockocTu o U 3 B Toukax A; 1 A, COOTBETCTBEHHO,

npsimas M — B B Toukax B, u B,. Haiigure niimny otpeska A B4, ecnmu A, B, =15 ¢cm,
0B;:0B,=3:5

3. Han terpasap DABC. IlocTpoiite ceueHne TeTpasgpa mIOCKOCThIO, MPOXOAAIIEH yepe3 TOUKU

M u N, seastomuecs cepeaunamu pedep DC u BC, u Touky K, takyto, utro K € DA, AK : KD =

1:3.

CamocTosiTesbHas padora Ne 13
1) Ilpsimble a 1 b exkat B OTHOM TIIOCKOCTH
MoryTt 11 nipsimbie a 1 b
a) MepeceKaThCs
0) OBITH MapaJIETbHBIMU
B) CKpEIMUBATHCS
2) [Ipsimble M U n MepeceKarTcs
Kak pacronosxeHa mpsiMasi m OTHOCUTEIBbHO NpsiMO d, eciu
a)dlin
0) npsiMble d 1 n epeceKaroTCs
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3) IIpsimble a u b napansensHbl

Touku A u B npunamiiexxar npsimoit a

Touxu C u D npunayiexar npsamoii b

Jlexxat nu nipsmbie AC 1 BD B oHOM 11710CKOCTH?

CamocrositeqbHast padora Ne 14
1. Ilpsmas EF, He nexaas B miockoctu npsimoyronbHuka ABCD napamiensHa ctopone BC.
Hoxka3zatb, uto EF 1 AD napaienbHbl.
2. Touka M nexur BHe mockoct ABC. Touku K, P, E, F - cepeaunst orpeskoB MA, AB, MC,
BC. Kak pacnonoxens npsimbie KP u EF?

CamocrositeqbHasi padora Ne 15
1. Yepe3 touky B orpeska AB npoBenena miockocts o. Otpe3ok AB pazgenen toukoit C B
otHomeHuu 3:4 (cumrast ot A k B). Otpesok CD, paBublii 12 cM, mpoBeJeH MNapajIeIbHO
miockoct o. Yepe3 Touku D npoenena npsimas AD , nepecekaroniasi IiockocTh o B Touke E.
Omnpenenuts paccrosinue Mexxay Toukamu B u E.
2. Ecnu uepes ABe napasuieiabHbIe MPsIMbIE TPOXOIAT NEPECEKAIOIINECS IIIIOCKOCTH, TO JIUHUS UX
nepeceyeHusl MapajjielibHa KaXJoW M3 JBYX MPSMBIX WJIM COBMANaeT C OJHOM U3 HHX.
Hokaxwure.

CamocrosiTesibHast padora Ne 16
1. Ilpsimble a U b - ckpenMBarOIUecs MpsMble, TNIOCKOCTH 0 MTapajulebHa IPSAMON a. Y KaXHTe
BO3MOJXKHBIE CITy4au B3aUMHOTO PaCIOIOKEHHUs MPSIMON b U TIIOCKOCTH a.
2. Yepes cepenunbl K u M cropon tpeyronsHuka ABC (K nexxur na AB, M - Ha BC) nposeniena
10cKOCTh. Kakoe mnonoxkenune 3aHMMaeT IpOBeAeHHAsI IJIOCKOCTh OTHOCUTENHHO cTOpOoHBI AC

CamocrosiTesibHast padora Ne 17
1. BepHo i1 yTBEpKJEHHUE, UTO IJIOCKOCTH TMapalieibHBI, €CIId MpsiMasi, JeXaiias B OJHOMN
IJIOCKOCTH, MapajuiesibHa JPYTOM IITOCKOCTU?
2. Ilnockocts, mpoBeAeHHAs depe3 cepenunsl pedep AD, DC u A;D; kyda ABCDA;1B:C1D;
napajenbHa JuaroHaabHoMy cedeHuto AA1C1C. Jlokaxure.

CamocrosaTenbHas pabora Ne 18
Tema: "[lapayieIbHOCTb MJIOCKOCTEMN"
1. /IBe MJI0CKOCTH U 3 napaJ/ijieJibHbl MexAy co60oi. U3 Touku M1 He siexalleil HA B OJHON U3
3THUX IIJIOCKOCTEH, HU MeX /1y MJIOCKOCTSIMH, TPOBeZleHbl [iBe MPsIMbIe, IepeceKaroliie 3T
IJIOCKOCTHU COOTBETCTBEHHO B TouKax A1u A2, Biu B2. U3BecTHO, yTo MA = 4cM, B1B2=9cM,
A1A2 = MB1
Hanaute MA2u MB2
2. JlnaroHanb U CTOPOHA TPaIeIMy MapaJlIedbHbI ITIOCKOCTH 0. Kak pacnoiaokKeHbl MIIOCKOCTh o U
TUIOCKOCTh, B KOTOPO# JIGKHUT TPaIeIHs.

CamocrosiTesibHas padora Ne 19
Tema: "IlepnenauKynsp U HaKJIOHHbIE"
1. duaronans BD pomba ABCD nepnenmukynspHa K 1uiockocTu o. Kak pacronoxkena mo
OTHOLIEHHUIO K 3TOH INIOCKOCTHU APYTas €ro I1UaroHab.
2. Touka O - HeHTp KBaapara co cTopoHOHN a. OA - OTpe30K, NEPNEHAUKYISAPHBIN K MIOCKOCTH
KBaJpaTa U paBHbIH b. HaiinuTte paccTosiHue OT TOUKHM A /10 BEpIIMH KBajpaTa.

CamocrosiTesbHas padora Ne 20
Tema: "[lepnenauKkymnsp 1 HaKJIOHHbIE"
1. 3 naHHOM TOYKM K IUIOCKOCTH IPOBEJAEHBI JIBE HAKJIOHHBIE, PA3HOCTh JJIUH KOTOPBIX 6 CM.
WX mpoeKIu Ha 3Ty IUI0OCKOCTh COOTBETCTBEHHO paBHBI 27 ¢M u 15 cm. Haiinure paccrostHue ot
JJAHHOM TOYKH J10 TUIOCKOCTH.
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2. U3 Toukn O mepeceuenus aumaroHaneii pom6a ABCD BoccTaBieH K €ro IUIOCKOCTH
nepneHauKyissp OM. Jlokaxute, 4To TOuka M OIMHAKOBO yJajleHa OT BCEX CTOPOH poMoOa.

Tema 5. KomOunaropuka
IIpoBepounasi padora Ne 5 «D1eMeHTHI KOMOUHATOPUKM

Bapmuant -1

1. VdeHHK mOMHHUT, 4TO B GOpMyJIe a30THOM KUCIOTHI moapsia uayT Oykeel H, N, O u 4yto ecTh
OJIMH HWYKHHUM UHAEKC — TO JIU ABOMKA, TO JIU TPOMKA.

a) Hapucyiite n1epeBo BO3MOXKHBIX BApPHAHTOB, U3 KOTOPBIX YUCHUKY MPHUAETCS BHIOUPATH OTBET.
0) CKOJIBKO Cpeiy HUX Te€X, B KOTOPBIX MHJIEKC CTOUT HE HAa BTOPOM MecTe?

B) Kak n3menurcs nepeBo BapuaHTOB, €CJIM YYCHUK [TIOMHUT, YTO HA IEPBOM MECTE TOUHO CTOUT
H, a nops0K OCTaNbHBIX OYKB 3206117

r) Kak n3amenuTcs nepeBo BapuaHTOB, €CJId OyKBbI MOTYT HJITH B JIFOOOM HoOpsiaKe?
6!14+7! | . 16:6!+7!

, 0)
41+5! 71+8!
3. Berpetrinch HECKOJIBKO YETIOBEK M CTAIU 370POBATHCS APYT ¢ APYyroM. Pykomoskatuii Obu10
oT 60 10 70. CKOJIBKO 4€JI0BEK BCTPETUIIOCH, €CIIU U3BECTHO, YTO:
a) Kbl 3JI0POBAJICS C KAXKIBIM;
0) TOJILKO OJIMH YEJIOBEK HE 3/I0POBAJICS HA C KEM;
B) TOJIBKO JIBO€ HE TTO3/I0POBATIUCH MEXIY COOOM;
T') YETBEPO MO3/I0POBATHCH TOJIBKO MEXAYy COOON U OCTalbHbIE TI0310POBATHCH TOIBKO MEXIY
co0o0ii.
4. BeIuucauTh: a) C217; 0) C227 - C225
5. Pemnts ypasuenne: C', = A%,
Bapuanr - 2
1. U3 nsitu oquoknaccHun A, b, B, I', tonsko B u /[ apyxat co Bcemu, b npyxur, kpome B u /],
TOJIBKO ¢ I, OCTalmbHBIC HE IPYXKAT MKy co00ii. /[ mpoBeneHrs COpeBHOBAHUS HA/IO U3 ITUX
OJIHOKJIACCHHMII BBIOpaTh KalIUTaHA U €T0 3aMECTUTEIISI, KOTOPBIEC IPYKAT MEXKTY COOOM.
a) Hapucyiite nepeBo BO3MOXKHBIX BapHAHTOB BHIOOpA.
0) B ckonmpkux BapraHTax KarmuTaHoM Oynet A7
B) B ckonbkux BapuaHTax BeIOOpa OyzaeT npucyTcTBoBaTh B?
r) B ckonpkux BapuanTtax Beioopa I” Oyaet 3amecturenem?
10 ) (2)%- (61?2
5! 41516
3. Kaxxnyto 13 n To4ek, sIBISIONIMXCS BEPIIMHAME BBIMYKJIOTO N — YTOJbHUKA, COSTUHUIN

OTPE3KaMH C KaK10M APYrod BEPLINHOM.

a) CKOJIbKO MPOBEIH OTPE3KOB?

6) CKOIbKO MPOBENY TuaroHaien?

B) CKOJIBKO €CTh JBY3BEHHBIX JIOMaHbIX, COEIMHSIOIINX BEPIIMHY A ¢ BepIInHON B?
r) CKOJIBKO eCTh TPEX3BEHHBIX JJOMaHbIX, COSAMHSIONINX BEpIINHY A ¢ BepiinHoi B?
4. BerauciauTs: a) C48; 0) C511 + C511

5. Pemuth ypaBHeHuE: C3X = A2X

2. BeruuciauTs: a)

1!
2. BeruucnuTs: a) at

CamocrosiTesbHast padora Ne 21
1. CxonbKO JABY3HAYHBIX YHMCENT MOXHO COCTaBUTH W3 1udp 1,3,5,8,9 Tak, yToOBI B KaKI0M
qriclie He ObLTO OAMHAKOBBIX IU(p?
2. U3 6 oTKpBITHIX Ha0 BbIOpaTh 3. CKOIBKUMU CIIOCOOAMU 3TO MOYKHO CJIeJIaTh?
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CamocrosiTesibHas padora Ne 22
1. CKOIBKUMH CTIOCOOaMHU MOKHO Pa3MECTUTD S5 4eJIOBEK BOKPYT KPYTJIoro cToja’?

2. CKOJIBKUMU CIOCO0aMU MOXHO COCTAaBHTH (PJIar, COCTOSIIUN U3 TPEX TOPU30HTAIBHBIX MOJIOC

pa3IMYHBIX [[BETOB, €CIIM MOXHO UCIOJIb30BaTh MaTepUall CEMHU Pa3INYHbIX LIBETOB?
3. Pemuthb ypaBHEHUE:
30x = A%,
CamocrosiTesibHas padora Ne 23
1. CKOBKUMH CTIOCOOaMHU MOKHO PAcCTaBUTh Ha MOJIKE 6 KHUT?
2. CKOIIBKAMH CITIOCO0aMH MOXHO BBIOpATh TJIACHYIO U3 CJIOBA XKypHAI?

CamocrosiTesibHast pabora Ne 24
1. CKOJIbKUMH CIIOCOGAMHU MOKHO COCTAaBUTDb CIIMCOK U3 6 YesioBek?

2. CKOJIbKMMH crioco6aMu C06paHI/Ie, cocrodmye M3 18 4yesi0OBEK, MOXET M3 CBOEro CoCTaBa

BbIOpATh NpejiceaTesis COGpaHus U ceKpeTaps?

Tema 6. KoopanHaThl 1 BeKTOPbI
IIpoBepounasi paéora «MeToa KOOPAUHAT B IPOCTPAHCTBE»

Bapuanr -1

1. HaiimuTe KOOpIMHATHI BEKTOPA AB, ecm A(6; -2; 5), B(4; -4; 6).

2. JlaHbl BEKTOPHI 5{4; 2; =3}, ¢{2;5; —4}. Haiinure |4B — El

3. BBIMHCIATD CKAISIPHOE TIPOU3BEIEHHE BEKTOPOB 7 1 7i, ecu 71 = & + 4b - 28 7 =3 @ - b;
3l =4; |b| =5, [8) =60°¢~3;¢xb;

4. Bepummnsl Tpeyronbiuka ABC umerot koopaunatel A(-2; 0; 1), B(-1; 2; 3); C(8; -4; 9).

HaiinuTe kooparHATBI BEKTOpa W, ecnu BM — mennana tpeyronsHuka ABC.

5. Hanst Touku A(-1; 5; 3), B(7; -1; 3), C(3; -2; 6). loka3aTs, uto TpeyroibHuk ABC —

IIPSAMOYTOJIBHBIN.

Bapuaut — 2

1. HaiiguTte KOOpAUHATHI BEKTOPA ﬁ, ecmu. A(8; 5; -4), B(4; 6; -8).

2. JlaHbBI BEKTOPBIL 5{4; —3; 4}, ¢{3;5; —2}. Haiigute | b— 35|.

3. BBIUMCIUTE CKaIAPHOE POM3BENECHNUE BEKTOPOB T U 11, ecin 1 = 33 - b+2&7n=a-4b:
3l =5; |b|=2;@ [8)=60°¢~3;¢~b;

4. Bepumnsl Tpeyronbiuka ABC umerot koopaunatel A(-1; 2; 3), B( 1; 0; 4); C(3; -2; 1).

Haiinure koopauHaTHI BEKTOpA m, eciu AM — menuana tpeyronbHuka ABC.

5. Hanwt Touku A(-1; 5; 3), B(-1; 3; 9), C(3; -2; 6). Hokazatb, uto TpeyroibrHuk ABC —

IIPSAMOYTOJIBHBIN.

CamocTosiTeibHasi pabora Ne26
Bapuant — 1
1. ABCJIA,B;C; 1 - mapamnenenunen. M3006pazure Ha pucyHKe BEKTOPHBI, paBHbIE:

a) B;C +AB + BB, + B,A;; 6)/C - BB

2. B retpasape I[ABC touka N — cepenHa pera AB, Touka P — cepenuna otpeska JIN.
BeIpasure BekTop CP 4yepes3 BEKTOPBI CA=3 CB=h, CZ[ d.
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3. Han mapamnenenunen ABC{A;B;C,/l;. Touka M nexxut Ha AB, npH4eM AM:MB=5:2a
Ke AZl;, npuuem AK: K/I; =3 : 5. Paznoxure BEKTOp MK 1o BEKTOpam BA BB1 u BC.

Bapuant — 2
1. ABCJIA, B, C; /1, - mapamienenunen. M300pazure Ha puCyHKE BEKTOPHBI, PaBHbIE:
a) CZL +B1Cy + Al + AB; 6) Bl -BiCy

2. B Terpasape I[ABC Touka T — cepeanHa pe6pa AC, Touka K —cepenuna otrpeska [T.
Bripazute BekTOp BK yepes BEKTOPbI BA = 3, BC =¢, B,[l

3. Nan napamnenenunen ABCJIA;B;C;/l;. Touka N nexxut Ha C;A,; mpuuem C{N : NA; =2 : 5,

a Me C;C, npuyeMm C;M : MC = 3 : 1. Paznoxure Bektop M N no BekTopam @), ECl u C—ﬂ

CamocrositesibHas padora Ne27
1 BapuanT

1. HafiTH mepHMeTp TPeyTOABHHEA ¢ KOOPAHHATAMH BepmuH A ( 3 ; -2 : 1) B(-2: 1; 3)
C(L3:-2)

2. JaHEI KOODAHHATH CepeqHH cTopoH TpeyroaeHHEA MNP, ecmn M [-1; 4 2).

N({1:3:4) P(2:7:-1). HaffTi KOOPAHHATE EEPIIHH 3TOr0 TPEYTONEHHKA.
2 BapMaHT

L HMauk! 2 pepmuHa napanienorpaMma ABCD A(4:-3:1)B(-3:2:5)

M TOYKA NepeceveHus ero AuarodHaneii Q) ( 1;0;-2). HafiTu apyrie BepiuHHEL
NapaLIeTorpaMMa.

2. HaiiTi KoopAHHATE] TO9eK CHMMeTpH4HEle ToSkaM A (7:-3:1)B(2 :4:-5)
OTHOCHTEJNBHO :

a) IJIOCKOCTH Xy
0) IIOCKOCTH XZ
B) OCH X

rjocHy
CamocrosiTesbHas padora Ne 28

1. CocTaebTe ypaEHeHHe NpAMOH, npoxodAmes 3epes ToMky M (2: 1: 3 ) M napannensHoi
BekTOpyA=(4:-5;-6)

2. BEIMHCAHTE OCTPRIE YTOA MeXIy JBYMA OPAMEIMH:

¥—3 yv—1 =+4 ¥+1 w+3 =-2

H =
2 1 2 12 3 4
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CamocrosiTesbHas padora Ne 29

1. lan TeTpasgp ABCD. NokaxmTe, qmﬁ +R :ﬁ +_C:.

2. BHIMHMCIHTE ATHHY BekTopa 34 + 2B, ecnd= (2: 0; 0)E = (1: 1:-1).

CamocrositesbHass padora Ne3(
1. HafiTi cKanApHOe NpoM3Be/ieHNe BeKTopoE A= (4;-3;1) BE=(5:-2;-3).

2. IaHkl BEKTOPEL 3= (4:-3:1) B = (5:-2;-3) HafiTi yros Mexay HHMH.

CamocrosiTeibHas padora Ne31

L JokasaTb, uToTouskH A(2:4:-4)B(1:1:-3) C(-2:0:5)D(-1:3:4)

ABJAKTCA BEPINHHAMH MAPAINeJ0TrpaMMa H BERIMHOIHTE BENHYHHY ¥TJld MeXR Oy ero
JHATOHATAMH.

2. BerauciuTe, MepIeHIHKYIAPHE JIH IVIOCKOCTH
2x-Sy+z+4=0
Ix+2y+dz-1=0

Tema 7. OCHOBBI TPUTOHOMETPUM
IIpoBepounasi padora Ne 6 «IIpeoGpazoBaHusi TPUTOHOMETPUYECKUX BhIPAKEHHII»

Bapuanr -1

1. 3amMeHuTe TPUTOHOMETPUUECKON (DYHKITUEH yria o

a) sin(m/2—a); 0) cos(2n—a); B) ctg(n+a).

2. U3BecTHO, uTO /2 < 00 < . Haiigure sina, tgo u ctga, ecnu cosa = -0,6.

3. 3nas, uro sino = 0,8, cosp = 0,6, o u f — yrubl [ ueTBepTH, HAANTE 3HAYCHUS
BbIpaxkeHuit: a) sin(a+f); 6) cos(a-P); B) sin2a.

4. HaitnuTe 3HaueHUE BBIPAKECHUS:

c0s68° - c0s22°

sin68” -sin22"

5. Ympocture BeIpaxkeHHE:

sin2a

i
sina

Bapuanr — 2

1. 3amenuTe TpUrOHOMETPUUYECKON (DYHKIIHEH yTiia o:

a) cos(3m/2+a); 0) sin(2n+a); B) tg(n/2—a).

2. U3BectHO, uto /2 < a0 < . HaiiauTe cosa, tga u ctga, eciu sina, = 1/3.

3. 3Hasg, uyto sina = 8/17, cosp = 4/5, a u B — yrusl | yerBepTH, HAWUTE 3HAUEHUS
BBIpakeHHit: a) sin(a - B); 6) cos(at+fP); B) cos2a.

4. HaiiguTe 3Ha4€HNE BBIPAXKECHMUS:

5in130° + sin110°

c0s130” + cos110”

5. YopocTuTte BbIpaskeHUeE:

sin2a

2cosa

24



CamocrosiTesibHass pabora Ne32

15 T . .
1. Jano: cos ot e ﬂ{a{g— Hafigure: tg o, sina. ctga
17 15T . .
2. Jlano: ctg a= 2 A< -— HamiTh: tg ., sin o, cos o

48 136
3. OnpenenuTs sHaK YHcna: tca—mig a (- Tﬂ'}

1
4, Nano: sina-cosa=_ 2m< o< 3m  HaiTi: sina + cosa

5. HaiiTH sHa4eHHe BRIPAKEHHA:
sin? 119 + 5in2799

CamocrositesibHas padora Ne33

1. HafiguTe 3HaYeHHE BRIPAKEHHA:
sin*8+sin”82°
cos® 51° + cos® 30°

1
2. CpaenuTe uncna: cosl4? cos74 u >

3. Jano: 2 sina - 2 sine=1 HafiguTe: sin xcos a
4. OnpegennTe 3Ha4eHHE BEIPAKEHHA ;
sin 235+ cos 235°
tg2594ctgls
5. HafiguTe sHa4eHHe BRIPAKSHHA:
sin® 24 +cos? 24%  sin 224+ cos 2240

sin 24° + cos 24° tg24%+ctg2s

a)

CamocrosiTesibHas padora Ne 34

1. HalfigyTe 3Ha9eHNA BRIPAHKeHHI:
2c0513° cos 43" —cos 56°
25in 58" cos 13" —sin 71°

Ein-_-,l

gin Eu—?:]

cos 3o

6)

T T T
B) ctg ([+ 15a) +tg(-27a) mpma=_

) T T A LT
r)sin—_cCos— +C0Os — 51N —
} 4 4+ 4 4
tg D _tg™l
_ 415 15

T T

A) 1+tg _ e

25



CamocrosiTeibHas padota Ne35

1. ¥npocTHTe BRIpaMeHHE:
2 rog 10cos 70—cos 20

a
]2 sin 40cos 10— sin 50

T
2. BEMHMCIHTE 3HAYEHHA BEIDEHEHHA IIPH € ?

ctg[f—zlu}+tg[-zi-15 @)

3. ¥IpoCTHTe BRIpaseHHe:
sin ( 2a+0 ]
da EEN
cos 2 a—T:]
4. CpaBHHTe 9HCIA :
a) sin*6+ cos *9u cos 6+ sin ‘9

. . 1
5. HafimuTe 3HageHne 51N Sa+ cos Pq,ecmsin o +cos@ = -2

CamocrositesibHas padora Ne36

1. JokazaTs TOMOECTRO:
gn3a coelo

sin® cosa
0) 1+ cos 2a+2sin2a=2
2. BLiaHcnHTE:

. T 24 T
a) cos a, ecnH sin>=— a€(-:m)
=3

2 T
B) sin 2o, ecmu sina =— n:’ECZ—:*JI]

a 1 T
B}tgcc.em:{msz—zg uﬁ[ﬂ;z—]

CamocrosiTesbHas padora Ne 37

1. JlokazaTe TOEASCTBO:
cos 2 1-ftgax

1+sin 2o 1+tga
6) 2 cos (45° +a)- cos(45% -a) = cos 2a
2. BeIHCIHTR:

17 e
a]sma.emn5m2—=—£ [I'E[I[JE_I[]
I
ot \ W3 T
ﬁ]ms;emnsmaz? CE‘ECEJT[]
&4

E) tg 20, ec/M cos 0 =— u:%[ﬂ':g]

U



CamocrosiTesbHas pabora Ne 38

1. BEIMHCAHTE:
. . NE I
a]smztx,ec.rmmncx:-? u:ﬁ{ﬂ::z—}
@& 7 3
ﬁ]tgz,EC.I'IHmSCC—-EE EI'E[TI::E ]
I
& . V3 T
B]l:osz—,ec.mmna:T CC'E[;:TI:]

2. JoKa2aTs TOEIECTRO ¢
3_] zti -3 [:tg 2a=3

1-tg'a
1-tg%a |

g = sin 4
1+fg% o

6) 2 sin 2a -

CamocrosiTeibHas padora Ne39

1. [IpeofpazoBaTE E NpoHaBeeHHE:
a) sin 759 + sin 150 =

s T
B)cos—T-cos—=
12 12

2. [IpeoBpaz0BaTE B CYMMY:
a) sin 529 30" - cos 7° 30°
0) 8 cos 7a - cos 3a

3. JJoKA3aTh TOMAECTBO:
gin o +8in 3a to 2
cosa+oos e g <0
tg ettty F sin(a+f)

tg a+tgh _sin(a—,ﬁj B

CamocrositesbHas padora Ne 40

1. [IpeoBpazoEaThk B NpOHEEeHHE:
a)V3-2sina

. & . T
) sin S
2. [IpeoBpazoBaTk B CyMMY:
a) cos 379 30°- cos 70 30°
6) 12 sin (- 9a ) - sin 4a
3. JoKasaTe TOMOECTEO:
a) sin a- zsin[zi- 150) ==
gin{e+f +ein{a—fF )

ﬁ]sin{a+ﬁj+ginm_ﬁj =tga-ctgp

27



CamocrositesibHasi padora Ned1

OGpaTHEIe TPHTOHOMETPHYECKHe QYVHKIHIL
1. BEIMHCAHTE:

1 \ '\\."2
—arcsin—
E 2

1
arc sin (- 5]
arc cos (-1)
arctg [+ 3)

1
arn:oos;+an:tgn[—1] =

arcsinl-arccos0=

. o 1
are sin—— ars cos(— T

3.] arctgl
1

ﬁ}sin{arcsinz—]z

B)cos (arctgl]) =

CamocrosiTesibHas padora Ne 42

1. PelIMTE ypaBHEeHHE:
I

vz
COSXE=-—
2
T “-.-'rS
sin (x+-)=""
tg(2x-7)=V3
sin—=1
3
2.
2costx+cosx-1=0
3

4eco52x-3=0

CamocrtositeibHas padora Ne 43 «PenieHue TpUroHoOMeTpU4eCKUX YPABHEHU I H
HEPaBeHCTB)»

Bapuanrt -1

1. Pemmts ypaBHeHue:

a) 3sin g =0

0) 4 cos 3x+4=0
B)3tg(x+2) =0

r) sin( /6 + x/2) +1=0

1) V2 cos(2x — w/5) —1 =0
e) 43 sin(3x — 3n/8) —6 =0
%) V3/ cos(3x — n/3) =2

o - X 1
2. Haliure KopHH ypaBHeHHs SiN = = -~ Ha OTpe3ke [0; 3m]

3. Pemuth HepaBeHCTBO:

a)sinx < —0,5;6)cosx >0,5;B)tgx <-3
BapuanTt — 2

Pemmth ypaBHEHUE:

a) 0,5cos2x=0

0) 5sin 5x -5 =0

B) ctg(x—3) =0



r) cos(m/4 +x/3) -1 =0

1) V2 -2 sin(5x —n/3) =0

e) 6v3 cos(2x + 3n/4) + 9 =0

x) 1/sin(4x + n/6) =2

2. Haiiiute KOopHH ypaBHEHHS cos% = % Ha otpeske [0; 4]

3. PemuTh HEpaBEHCTBO:
a) sinx > 0,5; 6)cosx<-0,5;B) tgx>2

Tema 8. ®ynkuuu u rpapuxkn

IIpoBepounasi padora Ne7 «@yHKIMH, UX CBOWCTBA»
Bapmuant -1

1. lana ¢ynknus f (X) =x + i;
Cpasuute: a)f(3)u ) f (%); 0))f(-5)u)f(-0,2).
2.Haiitu oGmacte onpeeneHus: GyHKIUH:

3 3
a)y=——0)y=v3—x;B)y=

x2—4"

3. dokaxure, uTo PyHKIUSA:
a) f(x) =x* - 2x? - sin? 3x sABIAETCSA YETHOI;
6) f (X) = x3 - 3x+ sin 2x sABIAETCA HEUETHOIL.

4. Io rpaduxy pyHkMU (KapTOUYKA) ONPEIEIUTD:

a) MPOMEKYTKH BO3pacTaHUs U yObIBaHUS;

0) TOUKH MaKCUMyMa 1 MUHHUMYMa;

B) KCTPEMYMBI () YHKITHH.

5. Nana ¢pynkuus f(x) = 4x + 1 ¢ o6mactero onpenenenus D: x >0. 3anummre oOpaTHYIO K
Hel QyHKIHIO B BUJIE ¥ = g(X), ykazaB e€ o0macTh onpeneneHus. [loctpoiite Ha ofHOM
yeptexe rpaduku GyHkumi f(x) u g(x).

Bapuanr— 2

1. ana ¢pynxnus f (x) = -x + l;

Cpasuure: a) f (6) u ) f (- 0,25x); 6))f(2)u)f(-0,5).
2.Haiitu oOmacte onpeseneHus: QyHKITUH:
a)y=——6)y= V3T x:B) y = =

3x2—2x

3. okaxure, 4TO GYHKIHUS:

1-x2 o
a) f(x)= ’sz SIBJISIETCS. YETHOM;

. X o
0)f(X)=7x3 +sin - SIBJIACTCH HEUCTHOM.

4. ITo rpaduky GyHKIMHU (KapTOUYKa) ONPEAETUTD:

a) MPOMEKYTKH BO3pacTaHUs U yOBIBaHUS;

0) TOYKM MakCUMyMa 1 MUHUMYMa;

B) OKCTPEMYMbI () YHKIIUH.

5. lana ¢ynknus f(x) = 2x + 1 ¢ obnacteio onpeaenenus D: x >0. 3anumuTte 00paTHYIO K
Hel GyHKIHIo B BUJIE ¥ = g(X), yKa3zaB e€ o0nacTs onpeneneHus. [loctpoiTe Ha ofHOM
yepTexe rpaduku GpyHkumii f(x) u g(x).



CamocrositeqbHasi padora Ne 44
1. HafiguTe ofnacTes onpegeneHHA QYHKIHH:
1

a) y=

b) y=

a—1

4z

Fin x+1
~ etz
c) y= 3-2x
2. Hafigire uﬁ.rlar:rgb 3HAYeHHH QYHEIIHH:
a) y=—7-1
b} y=sin3x-1
c) y=15-05cos?x

CamocrosiTesbHasi padora NedS

1. HafinuTe ofnacTs onpegeneHHA GYHKIIHH:
2

F - “quz. —d4
yd—x2

}T_

1-21x
T
Gx”

}T =
2. HafiguTe 061acTh 3HAYeHHH QYVHKIIHH:
y=25-05sin?x
y=cos4x-1
-1
}T B x

Finr—1

CamocroniTesibHas padora Ne 46
1. ®ynxnus f - Bozpacraroas, CpaBHUTE:
a)f(3)uf(-4)
6)fC)nfE)
2. Haiigute npoMexyTKH BO3pacTaHUs U yObIBaHUS (QYHKIIHU:
a)y((x)=2x-3
0)yx)=-x+1
3. OnpenienuTh 4eTHOCTh UM HEYETHOCTh (DYHKIIUU:
a)y=x"+4

6)y=2x>+x°
B)y=x3+X2+1
r)y=-X3+X

CamocrosiTebHast padoTa Ne 47
1. ®ynknus f - yobIBaro1as, CpaBHUTE:
) fG)uf()
0)f(-4)uf(-6)
2. Haiiute mpoMeXyTKH BO3pacTaHUsl U yObIBaHUS (PYHKIIUU:
a)f(x)=-x+1
6) f(x)=(x+2)’
3. Onpenenuth Y4eTHOCTh UM HEUETHOCTh (DYHKIUU:
a) y = x|

0)y= sin® X
XZ
BY=i5
X3
F) y - x+x5

30



CamocrosiTesbHas padora Ne 48
1. Kakue QyHKIMH U3 JaHHBIX SIBJISTFOTCS] BO3PACTAIOIIMMH, & KAKHE YOBIBAIOIITIMHU:
a)y=0,5"

0)y=n"
2
B)y=C)
r)y=49z
2. Haitnure o6sacte onpeneneHus QpyHKIUU:
X
VY=
0) y=atgx
B)y=a'™
3. Haiinute o0GnacTh 3HaueHUH (QYHKIMH:
y — 7_l:X y - 2COSX

4. CpaBHUTE C CAMHULIECH:
-1, 1,5 , 3,22
2)2%6) (2 B)(3)3

CamocroniTesibHas padora Ne 49
1. IIpu KakuX X ©UMEET CMBICI (PYHKITHSL:
a) y = logs x*; 6)y =logs (—x); )
2. Kakue u3 touek A(8;3), B(_Z; 1), C(16;2), IA( 6—4;-3) NPUHAIIEKUT TpaduKy GyHKIUU

y = 1004

3. Jana pynknus y = log, (x — 2) . Kakue 3Hauenus npuHuMaer y, ecmn 2,5< x < 10
4. Kakue u3 1aHHBIX (QYHKIMU SBIISIOTCS BO3PACTAIOIINMHU:

2)y =1logs x; 6) y = log 5% ; B) y = logz x; 1) ) y = logo X

5)Uro Gosbie:

log, 15umu 15 log > 20 ;) logg, 0,4 umu log,, 0,6

CamocrosiTebHast padora Ne 50
1. CpaBHUTE BBIpAXKEHUS:

1g0,7 u Ig%

u 1gV5 u 192,5

2. UTo MOKHO CKa3aTh 00 «a), €CIIH:

a)log,8=3,4 0)log,7=-2

3. Beraucnure: a)logs 12, ecnmu log 3 4=Db; 6) logs 4, ecmu logs 2 = a
4. Boipasure 1g8 uepes 192

5. Tlponorapudmupyiite o ocuoanuto 2 (a >0; b> 0) y = 8a%; y=2avh
Tema 9. MHOrOrpaHHUKH U KpYIJIbIe TeJIa

IIposepounasi paGora Ne8 «IIpusma. Ilmpamuaa»

5.11.1 Teker 3aganus

Bapuanr -1

1. B mpssmoMm mapasienenurieie CTOpOHbI OCHOBAHHUS PaBHBI 6M U 8M, 00pa3yronuii yro
300, 6oxoBoe pedbpo SM. OnpeaenuTs MOJHYI0 NOBEPXHOCTh NapayljieNenuIea.

2. B HakJIOHHOM TpeyroJIbHON MpU3ME PacCTOSTHUE MEXKY OOKOBBIMU pEOpaMH paBHBI
10cm, 17cm u 21cm, a G0KOBast MOBEPXHOCTh PABHOBENINKA EPICHANKYISIPHOMY

31



cedenuto. Onpenenuts O0OKOBOE Pedpo.
3. bokoBast moBepxHOCTh KOHycalSm cmM2, a paguyc ocHoBanus 3cM. Haiitu 00bEM KoHyca.

Bapuanr -2
1. Ompenenuth OOKOBYIO TOBEPXHOCTh MPABUIILHON YETHIPEXYTOIBHON MUPAMUIBI, €CITH
e€ BbICOTa paBHa 4CM, a CTOPOHA OCHOBaHMsI 6CM.
2. B npsimoii TpeyroiapHO# mpu3Me cToOpoHbl ocHOBaHUS 18cM, 20cM u 34cM, a GokoBast
IIOBEPXHOCTh PaBHOBEJINKA OCHOBAaHUIO. ONpeIeNNUTh BbICOTY IIPU3MBI.
.3. bBokoBas moBepxHOCTh HUIHHIpa 307 cM?. Pamuyc ero ocnoBanus 3cm. Haliaure 00bEM

CamocrosiTesbHas padora Ne 51
1. B IpsIMOYTONEHOM Mapajuielenuiene S OCHOBaH)s PaBHa 32CM°, a IMaroHaIh OCHOBAaHHS 415
cM. Haiftu auaronans napanienenurnena, €ciid ero BbiIcoTa ScMm.
2. HaiiTu 1oJIHy!0 MOBEPXHOCTh IPSIMOIO IapajuleieNnuIiela co CTOpPOHAMH OCHOBaHUA 4cM U
6¢M, ocTpbIM yriioM B ocHOBaHuM 300 u BbicoTO# 10 cM.

CamocrosiTesibHass pabora NeS2

1 BapuaHT
1. B npaBuibHOM YETHIPEXYTOJIBHOM YCEUEHHOW NHUpaMHUAE CTOPOHBI OCHOBAHHUS 8M U 2M.
BricoTa 4 M. HaliTu oIHYI0 IOBEPXHOCTb.
2. CTopoHBI OCHOBaHMS MPaBUJIBHON TPEYrOJIbHOW ycedeHHON nupaMuel 6am u 12am. Beicorta
1 M. Haiitu 60KOBYIO TOBEPXHOCTb.
2 BapuaHT

1. Haiitu mnnomans OGOKOBOW IMOBEPXHOCTU MPAaBUIBHOM YETHIPEXYroJbHOM HHUPAaMHUIBI CO
CTOPOHOM 6CM U BBICOTOM SCM.
2. B mpaBuibHOM TpEeyrojibHOW NMUpaMUJE IUIOLAAb OCHOBaHUS paBHA 1003 cm?% a BbicoTa
12cMm. Haiitu momiagp G0KOBOM MOBEPXHOCTH.

CamocroniTesibHast padora Ne 53

1 BapuaHT
1. TTocTpouTh CEUYEHHME YETBIPEXYTOIBHON MPABUIBHOW MPU3MBI, POXOAIIEE Yepe3 CEPEIUHBI
cropoH AB u BC u Touky D1
2. [loctpouts ceuenue TpeyroibHou mpusmel ABCA 1, npoxoasiee uepe3 AC u Touky Bj.

2 BapuaHT
l.Iloctponts ceyeHHE MNPABWIBHOW YETHIPEXYTOJIbHOM IHMPAaMHUJIbI, IIPOBEICHHOE 4epe3
CEpEeIUHBI CTOPOH OCHOBAHMSI, IAPAJUIEIBHOE BBICOTE.
2. BpIUMCINUTD TUIOIIAb JUArOHAIIBHOTO CEYEHUs IPAaBUIIbHOM YEThIPEXYTroJbHOM MUpaMUIbl CO
CTOpOHOH 4cM 1 GOKOBBIM peOpoM 6 cM.

CamocTosiTe1bHasi padota Ne 54
1. HaiiTu OOKOBYIO NOBEPXHOCTh MPABUIBHONW TPEYroJbHOM NPU3MBI, IUIOLIA[b OCHOBAaHUS
KOTOpPOM paBHA 163 cM2, a BeicoTa 10 cm.
2. HaiiTu auaroHanb npaBUIIbHOM YETHIPEXYTOJILHON MPU3MBbI, IEPUMETP OCHOBAHUS KOTOPOil 16
cM, a BeIicota 10 cm.

CamocrosiTesbHas padora Ne 55
1 BapuanT
1. O6wem kyba 8 am°. Haiiu ero MIOBEPXHOCTb.
2. Beicota nmupamusl 6 cM, a pedpo 10 cm. Haiitu 0o6bem nupamuas.
2 BapuaHT
1. Haittu oO0beM npaBUIIbHON TPEYTOJbHON MUPAMUIBI CO CTOPOHON OCHOBAHUS 4 CM U BBICOTOM
8cm.
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2. Haiitu o0beM napaisenenurnesa , ¢ OCHOBaHHEM B BUJIE apajjiesiorpaMMa M JUIMHOM 6 1 8 cm
u yriaom B 300, a 6okoBO€ pedpo HAKJIOHEHA K IIOCKOCTH OCHOBaHM o1 yrioMm 600 u pasuo 10
CM.

CamocrosiTesibHas padora NeS6
1. Paguyc ocHoBanusi muiauHapa 2™, BbicoTa 3 M. HaillTm nuaroHaab OCEBOrO CEYEHHUS] U
IUIOIIAb JUArOHAIBHOI'O CCUCHHS.
2. [lnomans OCHOBaHMS LMJIMHAPA OTHOCUTCS K ILIOIIAJAM OCEBOro cedyeHus, kak m: 4 . Haiitu
YTOJ MEXIY AUAroHaIs MU OCEBOTO CEUCHHUSI.

CamocrosiTesibHas padora Ne 57
1. Boicota nununapa Ha 10 cm Oosnbliie pagnyca OCHOBaHUS, a IMOJIHAsI IOBEPXHOCTD paBHa 144w
cM?. OnpenenuTth pagnyc OCHOBAHUS U BBICOTY.
2. Haiitu oTHOIIEHHE OOKOBOM MOBEPXHOCTH LMJIMHIPA K IUIOLIA/IA €T0 OCEBOTO CEYCHUSI.

CamocrosiTesibHast pa6oTa Ne 58
1. O6pa3yromiast koHyca 12 cM HakJIOHEHa K IUNIOCKOCTH OCHOBaHUs 1ol yriiom 300.
Haiitu S oceBoro ceuenusi.
2. TIOBepXHOCTb KOHHYECKOTO LIk Gamsy pasaa 250 M2 Haiitu BBICOTY IITIHJISL.
CamocrosiTeibHasi padora Ne59
1. Ilap paguyca 41 cM, nepecedeH MIOCKOCThIO Ha PACCTOSAHUM 9 M OT 1ieHTpa. OnpenenuTb
IUIOLIA/lb CEYECHHUS.
2. Papnyc mapa 63 cMm. Touka HAXOAUTCS HA KAcaTeJIbHOM IMIIOCKOCTU Ha paccTOsIHUU 16 cM oT
TOYKM KacaHus. HailTu ee kpardalimee pacCTOSHHUE OT IOBEPXHOCTH 11apa.

Tema 10. Hauaia MaTeMaTH4eCKOr0 aHAJIN3a

IIposepounasi padora Ne 9 «IIponzBoaHas GyHKIUID)
Bapuant 1
1. Tlo ompesieIeH o HaiiTH TIpor3BoaHY0 GyHKImn f(x) = 3%% — 2x
2. Ucnonb3yst popmysibl quddepeHIpoBanisi, HAWTH MPOM3BOAHYI0 GyHKIUH f(X) B TOUKE X,
€CIIU:
a)f(x) =2x3 -4x +3;%x9 =2
0) f(x)= 2sin x +tgX - cos X; Xq = g
B) f(x) =(5 — 3x)7; X0 = 2.
3. Pemuth HepaBeHCTBO:
f/(x) <0, ecnn f(x) =x? - x°
4. Haitnute npon3BOaHYIO HYHKIIUH:
X2

a)y=(+3)* (x*-1);0) y=——8) y=tg (2x +2).

5. MaTepranbHas TOUKa JABHKETCS 1o 3akoHy X(t) = t 2 - 2t * . Haifti ckopocTs 1
ycKOpeHue B MOMeHT BpeMeHnu t=2 c. (Ilepemenienne n3mepsiercss B MeTpax
Bapmuanr 2

1. [o onpeneneHnio HalTH MPOU3BOAHYIO GyHKIUH f(X) = 2x3 - 3x?

2. cnionb3ys popmyiibl quddepeHIMpoBaHus, HAUTH MPOU3BOAHYI0 GyHKIUH f(X) B TOUKE X,
eCIu:

a)f(x) =x3-3x+2;x,=-1

0) f(x)= -sinx + ctgX +2 cos x; X, = g

B) f(x) =(2x + 3)°; x, = 0.

3. Pemiuth HEpaBEHCTBO:

f/(x) >0, ecm f(x) =x> + x°

4. Haiigute npou3BOIHYIO (DyHKITHH:

33



X

a)y=(x2-2)*(x" +4);6)y= —-7 B) y = cos(9x — 10).
5. MaTepHalbHas TOUKa IBHKETCs 1o 3akoHy X(t) = t ° - 4t 2 . Haiitu ckopocts 1
ycKopeHre B MOMeHT BpeMen# t=5 c. (Ilepemeriienue nuamepsercs B METpax)

CamocrosiTesibHas padora Ne 60
BBIMHCIHTE IPOH3BOAHBIE QVHKIHH:
1) f(x) =3x” +8x+1
2) f(x)=(x"+1x
x

x+2

4) flx) =(x"+3x-5)°
5) f(x) =cosS5x+4/2

3) f(x) =

CamocrosiTesbHast padora Ne 61

BEIYHCIHTE MPOU3BOHBIE QYHKIHH:

1) f() ==+ 6x+8

2

X

2) fix)=2 x+%
N

3) f(x) =cosTx+3
4) flx) = ngi +8

5) fix) =(x+DVx

CamocrosiTesibHas padora Ne 62

o o 2 >

1. HaliTu tg yria HakjoHa KacaTelbHOW K rpaduKy QYHKIUU Yy=X-3X B TOYKE C abcCIuccoi
onl.

2. Haiitu tg yrna HakjoHa KacarelbHOW K rpaduky QyHKIUHU y=sin2X B TOUKE ¢ abcuuccoit
T
X0= —.
0=y

3. Haiitu Touku rpaduxa QyHkiuu f, B KOTOpHIX KacaTelbHas MapajuielbHa ocu abcrucc

£(x)=x3-3x+3x.
4. Haiitu Touku rpaduka QyHkuuu f, B KOTOpbIX KacaTelabHas HAaKJIOHEHA K OCH OX IOJ YIJIOM
45° f(x)=3x>+6x.

CamocTosiTesbHas padoTa Ne 63

o v 2
1. Hantu ocTpbiii yron, nog KotopbiM Nnapabona y=x"-4 nepecekaeT ocb abcumcc.
1 2 1.2
2. 3aBUCUMOCTb NYTK OT BPEMEHMW 334aHA YPAaBHEHUAMMU: S = §t3+ 2t°=45; S;= Et +4t +118
B KaKOM MOMEHT CKOPOCTU UX ABUKEHUS OYyAYT PaBHbIMU?

o 135
3. HanTi npomeKyTKM Bo3pacTaHuA U yobiBaHUA GYHKLMM: Yy = §x3— Ex2+6x

1 2
4. MocTponTb cxemaTuyeckun rpapuk GyHKUUN y = gxg- 2X
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Tema 11. UHTerpaJ u ero npuMeHeHue
IIposepounasi padora Ne 10 «IlepBoodpa3nas. MHTErpam»

Bapmuanr 1

. 2
1. BBIYHCIUTD ONpEeAeIeHHBIA HHTETPAIT: fo (4x?% + x — 3)dx

2. BeraucnuTh onpeaeneHHbld HHTErpall METOI0M MOJACTAHOBKH: f23(2x —1)3dx

3. BerancnuTs, npeaBapuTENbHO CIeTIaB PUCYHOK, TUIOMIAAb (PUTYPBI, OTpaHHYEHHOM
JUHUSAMH: Y = X+ 4, y=0,x=-2,x=2.

4. Haiitn 00beM Tena, MOJIy4eHHOTO MPU BPAIIEHUU BOKPYT OCH a0CITHCC
KpUBOJIMHEMHOW TpaIelyu, OrpaHuYCHHON JIMHUSIMH

y=vx,y=0,x=1,x=4.

5. CKOpOoCTh OBUKCHHS TOUYKH U3MEHSIETCS 10 3aKOHY V = 3t 2+ 2t +1 (w/c). Haiitu
yTh S, MPOWUICHHBIN TOUKOM 3a 10 ¢ OT HavYayIa JBMIKCHUS.

Bapuanr 2

. 3
1. BBIYHCIUTD ONpEeAeIeHHBIA HHTErPAIT: fo (2x? —x + 4)dx

2. BeraucnuTh onpeaeneHHblid HHTErpajl METOI0OM MOJACTAHOBKH: f 01(3x + 1 )*dx

3. BeraucnuTs, peABapuTEIbHO C/IeTIaB PUCYHOK, TIOMIAAb (PUTYpBI, OTpaHHYECHHOM
JUHUSAMH: Y = G +1,y=0,x=-1,x=1.

4. Haiitn 00beM Tea, MOJIy4eHHOTO MPU BPAIIEHUU BOKPYT OCH a0CITHCC
KPUBOJMHEHHON Tpaneluy, orpaHudeHHoi muausaMu: Y =vx, Yy =0, x =0, x = 1.

5. CKOpOCTh IBUKEHHS TOUKU U3MEHSETCs 1Mo 3akoHy V =9t 2.8t (m/c). Haiitu myTth
S, IPONICHHBIN TOYKOM 32 YETBEPTYIO CEKYH]IY.

CamocrosiTesibHas padora Ne 64
Hafizute nepeooOpazHele QYHKIHH:
a) fix)=x"—x"+x-1
3 2
b) f{x)=—F+—5—x+5
.4 X
€] fix) =sinbx+2

d) f(x) =%ms 4x+4/3

. X 1
e) f(?::}=851111+ —
4 sm-x

CamocrosiTesibHas padora Ne 65

BBIMHCIHUTE HHTer'paJjbl:

dx
4 —_— =
) J‘CDSZ x
b) J‘(x +1)2dx =
) J.{:s-in 6x + cos 2x)dx =
d) j-{.-;in2 X +cos” x)dx =

e) J’{3%h-3 + S)dx =
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CamocrosiTesibHas padora Ne 66

1
Jna dyHKuMH f(x)=— HafAguTe mnepBoobpazHyw F(X), NPHHHMAWIIYE 33aJaHHOE
X

2Ha49eHHe B YKa3 AHHOMH TO4YKe:

a) flx) = 11:F{l}=—12
X 2

b) fx) =——F(%)=0
cos’x 4

) fix)=x":F(-1)=2
d) flx) =smx;F(-7)=-1

e) f(x) = sh1(1‘+%};F{§;r) ~_1

CamocrositesibHas padora Ne 67

1. BEIYHUCAHTE HHTETPAJLL:
2 >
a) fi (4x® — 617+ 2x+1)dx

5 [F4x
D] J; x—1
T
B) fﬂz V2sinx + 1 cosxdx

m
- Sinx
r 2—dx
]"rﬂ' 1l+cos2x

CamocTosiTeibHasi padoTa Ne68
Bapuanrt -1
1. Haiinure 00BEM Tena, MOJy4EHHOTO MPHU BpallleHUH BOKPYT OCH a0CIucC QUTypHI,
OTPaHUYECHHOM JIMHUAMU: Y = x2+1, x =0, x =1, y =0.
2. Kakyro pa®oTy Haji0 3aTpaTUTh Ha CXKAaTHE MPYKUHBI HA 4CM, €CITH U3BECTHO, YTO
cuia B 2 H cxumaer oty npyxxuny Ha lcm?
Bapuant— 2
1. Haiigure 00b€M Tena, MOJy4YEeHHOTO NPH BPAIleHUH BOKPYT OCH abcuuce GpUrypsl,
OrpaHHYeHHOM THHIAMI: Y = | - X%, y = X.
2. Cuna B 4 H pactaruBaer npyxuny Ha 8cm. Kakyto paboTy Ha0 npou3BecTH, YTOObI
pPacTAHYTh IPYXKUHY Ha 8cM?

CamocrositeibHas padora Ne69
Bapuanrt -1
1. BeiBeaure ¢popmynny o0bEMa mapoBoro cermeHTa paguyca R u Beicotst H.
2. Ilyctp V — 00bEM m1apa paanyca R, a S — miomans ero nosepxnoctu. Haiiaure R u S,
ecmu V = 113,04 cv”.
3. duametp JIyHBI COCTaBIAET ~ 4EeTBEPTYIO YacTh quameTpa 3emiau. CpaBHUTE 00BEMBI
JIynsl u 3emun, cunTas UX MapaMu.
Bapuant— 2
1.BeiBemute popmyny o0béMa yceu€HHOTO KOHyca BhicoToi H ¢ paguycamu ocHoBaHuii R n
r.
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2. Ilyctb V — 00bEM 1m1apa paauyca R, a S — miomians ero nosepxnoctu. Haliqure Ru 'V,
eciu S = 641 cm’,

3. Hlap u uuauHap UMEIOT paBHBIE 0OBEMBI, a AMAMETP IIapa PaBeH AMAMETPy OCHOBAHHUS
IIMHpA. Beipasure BRICOTY IMIMHIpA Yepe3 pajuyc mapa.

Tema 12 . D1eMeHTDI TEOPpUHU BePOHTHOCTeﬁ M MAaTeMaTH4eCKOM CTATUCTUKH

CamocrosiTeabHas padora Ne 70

1. JloTepeHHble OHIETEl NIPOHYMEPOBAHEI LEABIMH YHCAaMH 0T 1 A0 200 BKJIKYHTENBHO.
Kakopea BepoATHOCTE TOr0, YTO HOMEp HayJady B3AToro GHaeTa KpaTeH 7 HAH 57

2. BepoATHOCTL MONajaHHA B KoOJbIO JaHHoro OackerOosHCTa cocTaBiadeT 0,6.
BackeTGOMHCT BEINOMHUI CepHIO H3 4 OpockoB. KakoBa BepOATHOCTL TOTO, YTO YHCJIO
ObL710 paBHO 3 moMagaHHAM?

CamocrosiTeibHas padora Ne 71

1. U3 5 ByKe pa3pe3HoH a30yKH COCTABJIEHO CI0BO KHUTA. Pe0eHOK, He YMEeWIIHA YHTATS,
pacnHcan 3TH OYKBEL, a 3aTeM co0pa/l HX B IPOH3BOJIBHOM NopAaake. HAATH BepoATHOCTD
TOT0, 4TO ¥ HEF'O CHOBA MOJYHHTCH CI0BO "KHHTra".

2. Jna gaHHoro 6ackeTO0/IHCTA BEPOATHOCTE NONAaHHA B KOJIbL0 MPH KAk J0M Opocke
cocTtaeasdeT 0,4. Uero BepoATHee 03KHJATh - NONAJaHHA 3 MAYel NPH 4 OpoCKax MA4Ya HIH
nonajaHuda 4 MA4eH NpH 5 Gpockax MAYa, ecIH GPOCKH CYHTAKTCA He3aBUCUMBIMH?

CamocrosiTesibHast padora Ne 72

1. KakoBa BepoATHOCTE TOT0, YTO HayAa4y BeIpaHHoe Menoe 9ucao oT 40 Ao 70 ABnAeTcA

KpPaTHEIM 67
2. KakoBa BepoATHOCTL TOrO, YTO NpH 5 GpocaHHAX MOHETHI 0HA 3 pa3a ynajet repbom

KBepxy?
CamocrosiTeibHas padora Ne 73

1. KakoBa BepoOATHOCTE TOrO, 4YTO HayJa4dy BeIOpaHHoe mejgoe 4HcA0 oT 1 go 30

(BKJIKHYHTENEHO) ABNALTCA AeaHTeneM 307
2. B HUH paboTaer 120 4yenoBek, W3 HHX 70 3HAKT aHIIHACKHEA, 60 - HeMelkHi, 50-

3HamT oba. Kakoea BepOATHOCTE TOTO, 4TO BbIﬁpaHHbIﬁ Haydaqdy COTPYAHHK HH 3HAeT He
OOHOI'O HHOCTPAHHOIO A3BIKA?

Tema 13. YpaBHeHHs 1 HEPABEHCTBA
KonTposabHasi pa6ora «YpaBHeHUs] H HEPABEHCTBA)

Bapuanrt -1

Ne 1. Pemnre ypaBHeHue:
a) 2x1.2*=120.

6) log,(2x+1)=log,13+1

Ne 2. Pemnre ypaBHEHHE:

a) V2x*+7 -2=x; §)V9x+1=3x+1

Ne 3. Pemure cucteMy ypaBHEHHIA:
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Vo+x+3,/2-y =6 Xx-y=85,
a) 5\2'y'2\f5+x='1 6)

log,(x+y|=4

Ne 4. Pemiute HepaBEHCTBO:

1 2-x
a) \ﬂx+3<x+1;6)\}2X2+7-2SX;B) 553 (27

HEPABEHCTBA);

(HaluTe 1eIble peleHus

r) log,,; (3x-5))-3

Bapuant — 2
No 1. Pemure ypaBHeHUE:

a) 9*81172x = 2727
6) log,(2x+1)=log,3+1

Ne 2. Pemure ypaBHeHue:

a) V5-x2+x=3 : 6)€/m=3x-1

Ne 3. Pemute cucreMy ypaBHEHUI:
2/3-y+Ja+x=4 x-y=60,

2) {3@-4 3-y=2 g {Iogz[x+y]=6

No 4. Pennte HepaBeHCTBO:

2 X+
a) V3-2x <6+x . 0) VS-XT+x 23, 6) 92<5 ‘<125 (HaliguTe 1EIbIC pelIeHUs HEPAaBEHCTBA),
B) lg(3x-7)-1g(x+1)<0

CamocrosiTeibHas padota Ne74
1 BapuanT

1. PelIHTE VpaBHeHHE:

a) l_ x +I—|—]_:D
x x+1 x

_oox+4 x—4 10

0) + =
x—4 x+4 3

2. PellHTE HepaBeHCTEBA:
- — 06 Sx+4

a) T2 >0 6) 2=

x—8 T+ 2x

= 0

x* +6x—7
3. CoKpaTHTE JpoOb: :—T i
xT —Tx+6

2 BapuaHT
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1. PeiuTEL ypaBHeHHA:

-

6 C+ 2 -

a) Xre, l =0
x+2 x—2 x -4
2x+1 2-—:

) x+1 - r:2

5 3

2. PelIHTE HEpPABEHCTEA:
2
a) x +2x+3>=0

1"—44{}

6] b
X
1 BapuanT

PelmiuTE ypaBHEeHHA H HEpPABeHCTBa:
a) x+V25—-x" =7

b) V5++43+x =3
-
|J.—2
C =1
) \xve
d) Vx+5+420—x=7

e) Jx? —sx —dv’g

2 BapuaHT
PemiuTe VPAEHEHHA H HEPABEHCTEA:

2
a) 16— |—x=12
3

b) V124+x=+7x+8-2

CamocrositesibHasi pabora Ne75
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CamocrosiTesbHas pabora Ne 76

1 BapuanT

PelluTE YPAEHEHHA H HEPABeHCTEA.!

a) 64.277 =41

b) 2*-2"*=15
) 4"—2-2°-80=0
d] 21 - 2.\:'-3.\*

—

l_ 1
e) (a) 13

2 BapuaHT

PeluTe VPAEHEHHA H HEPABEHCTEA:

1., 1
a) (3) <5

b) 2¥7 2" =112
) 77 —-6-7"+5=0
d) 5°+125-57 =30

e) 28Ty g

CamocrositesibHas padora Ne 77

1 BapuanT

PelllHTE HEPABEHCTEA H YPAEHEeHHHA:

a) log_,(x* —7x+41)=1

b) lgx +lgx +3)=1

c) x=F =100x

d) log;(x-3)>=0

e) log,(x—3)~<log,3x

2 BapuaHT

PeluTe VPAaEHEHHA H HEPABEHCTEA

a) log, (2x" —3x)=1
1 1
b) lof—+x)=lg—-1g

c) log;x+log 3=2
d) x=7 =1000

—4
e) lg=—— >0
2—x
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4. KOHTPOJIbHO-OLICHOYHbIE MATEPHAJIbI JJIsl MPOMEKYTOYHON AaTTeCTAlMM MO y4eOHOM
aucuunianae OY 1.04 «MaTemaTuka»

JK3aMeHAIMOHHAA padoTa no yyeoHoi qucuunianne OY/1.04 «MaremaTuka
BpeMs Ha NOATroTOBKY M BbINOJIHEHHE: 4 yaca.

Bapmuanr 1
YACTb 1

B1. HaiiguTe 3HauyeHwe Bbipaskenua: 116 - 7°: 774,

B2. HailguTe 3HadeHuMe BbipaxkeHusa: V802 — 482,

B3. HaltauTe 3HaueHue BbipaskeHus: 10 - 141081415,

B4. B naptmun 13 400 TeneBn30poB OKa3anocb 8 HpakoBaHHbIX. KakoBa BEPOATHOCTb KyNuTb
MCNpaBHbIN TeneBnsop?

B5. HaiiguTe 3HaueHue npoussogHoi pyHkumm f(x) =2 x* =3 x3 + 7 npux = 1.

B6. HallauTe peweHue ypasHenua: 0,252 = 64%,

B7. Haingute KopeHb ypaBHeHus: log, (4 — x) = 3.
40sin7°-cos7°

sin 14°
B9. Hanaute yrnosoit KoadpPpuuUMeEHT KacaTesibHOM K rpadury

_ 1
PyHKUMK y = e3*71 B Touke Xo=7 .

B8. Haante 3HauyeHme BblipaXKeHUs:

B10. O6bem npamoyronbHOro napannenenuneaa paseH 108. Yemy byaet paBeH ob6bem
napannenenunena, eCaun Kaxaoe ero pebpo ymeHoLlWUTb B TPU pa3a’?

B11l. HanauTte 3Ha4YeHWe BblpaXKeHUA: (—% + 6;) " 2,4.

B12. HanguTte Hanbonbluee 3HavyeHMe GYHKUMMK y = %% -7%% +11x- 10
Ha oTpeske [0;3].

YACTbD 2
2
C1. Pemnre ypaBHEHME: 25+ 83 _5=0.
x*—25
C2. Pemmre HepaBencTBo: _—— < 0.

C3. Pemnte HepaBeHCTBO: 108 55(3x — 5)> -3

C4. HaiinuTe miomanas GUrypbl, orpaHU4eHHOM rpadgukom QpyHKUINUN

y= X2 — 6x + 8, OpsMBIMU X = — 2, X =— 1 1 ocblo abcuucc.

CS. Tpu 0aMHAKOBBIX METAIIMUECKUX KyOa ¢ pebpamu 1o 4 cM CIIIaBJIEHBI
B 0JIMH Ky0. Omnpenenure MOJIHYIO MOBEPXHOCTh ATOTO KyOa.

C6. BricoTa koHyca paBHa 12 cMm, a ero oo6pasyromias paBHa 13 cm.
Haiigure o6beM KoHyca.

Bapmuanr 2

YACTb 1
B1. Haiigure 3Hauenue Beipaxenus: 7° - 5% : 352,

B2. Haiingure 3Hauenue Beipakenus: V702 — 422,
41



B3. Haiinure 3HaueHne BbIpaxeHus: 16 - 610865

B4. U3 cnoBa «MATEMATUKA) cnyuaiinbim oOpa3oM BeIOMpaeTcst ogHa Oyksa. Haiiaure
BEPOSTHOCTH TOTO, YT03TA OyKBa OKAXKETCS COTJIAaCHOH.

BS5. Haitnure 3Hauenue npon3BoaHoi GpyHkuuu f(x) =2 2 -05x* -8 npu x = 2.

B6. Haiiaute pemennue ypasuenus: 0,257 = 64"

B7. Haiiute xopens ypasuenus: 10g5(4 — x) = 3.
14 5in 207 cos 20°
sin 40°
B9. Haiiaure yrnoBoit ko3 huueHT kacaTeabHol K rpaduky
1

B8. Haitnute 3HaueHuEe BbIpAKECHHUS:

¢byHKIMN y = e**~1 g touke xo = 3"
B10. [Tnomaae moBepxHoCcTH KyOa paBHa 882. HaliguTe ero quaroHais.
3 2
B11. HaiinuTe 3HaUEHUE BHIPAXKEHHUS: (—4 " + 6;) - 3,84.

a9
B12. Haiigute Haubombliee 3Ha4yeHHe PYHKIUUA y = X + ; Ha OTpe3Ke [—4;—1].

YACTD 2.
Cl. Pemmnre ypasuenue: 64" + 22+3x _12=0.
(x+5)(x—86
C2. Pemute HEpaBEHCTBO METOJIOM UHTEPBAJIOB: Ter1 ( ) ) = 0.
x_
C3. Pemmrte Hepasencrso: 1085 (2x — 1) < 3,
C4. Haiinure momans GUrypsl, orpaHHuEeHHON TpadukoM GyHKINU
y= x% + 5x +6, mpsiMbIMH X = — 1, X =2 ¥ 0ChIO aOCITUCC.
C5. JlBa meTaiutnyeckux Kyoa ¢ pedpamu 2 ¢cM U 1 CM CIUTaBJI€HBI B OJMH KYO.
Onpenenute MOJHYIO MOBEPXHOCTH 3TOTO KyOa.
C6. BricoTa koHYCca paBHa 5 CM, a YrOJI IIPU BEPIIUHE OCEBOTO CEYCHUS

pasen 120°. Haiigure 06beM KoHycCa.

Bapuant 3
YACTb 1

B1. Haiiaute 3Hauenue Bepaxenus: 2° - 57 1 106,

B2. Haiigure 3HaueHune Beipaxkenus: V682 — 602,

B3. Haiiymte 3Hauenue BoipaxeHus: 7 - 151081514,

B4. Ha HayuHo#1 KOH(pepeHLnu OyayT BeICTynaTh 3 Aokiaauuka u3 ['epmanuu, 2 u3z Poccun u 5
u3 Sdnonnn. Haiiure BEpoSTHOCTH TOTO, YTO TOCIETHUM OY/IET BBICTYIATH JOKJIATIHK U3
Poccuu, eciiv NOPAIOK BBLICTYILIEHUS ONPEAENIIETCS KPEOUEM.

BS5. Haiinure 3Hauenne npou3BogHoN GyHKIUHU f(X) = - g x> +4x3-12nmpux=1.

B6. Haiifute pemenue ypasaenus: 0,252%1 = 128,

B7. Haitnure xopens ypaBHenus: log, (x + 2) =0,5.
6sin27°-cos27°

sin 54°
B9. Ipsmas y = 1 — X mapasnensHa KacaTenbHoH K TpaduKy QyHKImH y=2x2-3x-4
Haiinute aGcruccy TOUku KacaHus.

B8. Haitgure 3HaueHnEe BbIPAKEHHUS:

B10. Iuaronans xy6a pasna V6. HaifuTe miomaas MoBepXHOCTH 3TOTO Kyoa.

B11. Haitnute 3HaUeHNE BBIPAXKEHUS: (—§ + 6 Z) - 2,4,
B12. Haiijiure Hanmenbliee 3HaveHue Gynxmun y=4x - 4fg X +1
Ha OTpE3KE [— ;1 ; U]
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YACTDb 2
C1. Pemute ypaBuenue: tg X + ctg X = -2. Haitgute Bce KOpHU 3TOTO YpaBHEHUS,
NpUHAJIEKAIIIE IPOMEXYTKY [—31; —]
2 +2%+3

C2. Pemnte HEPABEHCTBO: ——r- = 0.
Y1—x

C3. Pemnte HEPaBEHCTBO: 2le (x* =) <20,125

C4. Haiinute momane miockoi GUrypsl, OrpaHHueHHOM rpadukoM GyHKINU
y=2x-x2 U TPSAMOU y = - X.

C5. Pemmre ypasuenne: 23X+ 1-3x+1=6

C6. BricoTa konyca paBHa 12 cm, a ero odpasyromas pasia 13 cm.
Haiinure 06beM KoHYCA.

Bapmuanr 4
YACTb 1

B1. HailauTe 3HauyeHMe BbipaskeHua: 3% - 57 : 155,
B2. HaiauTe 3HaueHue BbipaxkeHma: V1132 — 1122,
B3. HaiiguTe 3HaueHne BblparkeHus: % 51085 34

B4. B ypHe nexxat 3 6enbix, 2 }enTbix 5 KpacHbIx WwWapoBs. Hanaute BEpOATHOCTb TOTO, YTO

M3B/MIEYEHHbIN Hayrag, Wwap byaeT )KenToro UseTa.
o o x—18
B5. HaauTte 3HauyeHne nponssoaHON GyHKLUMK f(X) = — Npnx= -3.

1
B6. Hallante pelwleHne ypaBHEHUSA: (%)EXH =8
B7. Haligute KopeHb ypaBHeHua: log, (3 — x) = 3.
45sin13°-cos13°
sin 26°
B9. Mpamasy = 2x - 1 napannenbHa KacaTesibHOMN K rpaduKy GYHKLUMM y=x>-x-2
HanauTe abcumccy TOUKM KacaHuA.

B8. Hailante 3HauyeHme BblipaXKeHUs:

B10.06bem umanHapa paseH 30 cm3. Yemy paBeH 06bem KOHyca € TaKUM 3Ke OCHOBaHMEM W

BblcoTOl? OTBeT Aaitte B cmS.

B11. Hanaute 3HayeHMe BbiparkeHuUa (3,2 - %) 280-1.

B12. HanauTte TouKy MakcMmyma GyHKUUN Y = §t3 - 2t%+ 3t

YACTBH 2
C1. Pewute ypaBHeHue. 5cos? x — 12 cos x + 4 = 0 HaliauTe BCe KOPHM 3TOTO ypaBHeHUS,
npuHagnexKalwme NpoOMeyTKY [— 57”; —n]

x%+2x+3
i = 0
C3. PewmTe ypaBHeHne: (3x2 — x—2)* V2x—1=0

C2. PewnTte HepaBeHCTBO:

C4. HanauTe naowaab NJAOCKON GUrypbl, OrpaHUYeHHOM rpadmMKom GyHKLUK
y= x*-2 u npamomn y = 2x + 1.

x—y=28

C5. Pewwurte cuctemy: {ZX_3y — 16

C6. BbicoTa KoHyca paBHa 12 cm, a ero obpa3sytowian pasHa 13 cm.
Hangnte ob6bem KoHyca.
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OTBeTHI K 32JaHUAM YacTH 1

2BapUAHT
Ne OtBer
3adaHus
1B 8575
2B 56
3B 80
4B 0,125
5B 8
6B 1,75
7B -121
8B 7
9B 2
10B 0,3
11B 7,36
12B 2
OTBeTHI K 32JaHASAM YaCTH 2
Ne zapanus OtBer
1C =1
3
2C X € (-0, -5]U(5;6]
3C (0,5; 14)
4C 28,5.
5C S =18 V3 cm?
6C V = 1257 em?
OTBeTHI K 32JaHUAM YacTh 1
1 BapuanTt
Ne OT1Ber
3alaHuA
1B 847
2B 64
3B 150
4B 0,25
5B -1
6B 0,5
7B - 60
8B 20
9B 3
10B -0,7
11B 14,3
12B -4
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OT1BeTHI K 32JJaHUSAM YaCTH 2

Ne 3apanus OTBer
1C x=0
2C XE(-0;-5)U (- 2;5)
3C (1 ;; 23)
4C 191
3
5C S =96 19 cm?
6C V =100m cm?

IlepeuyeHb 00bEKTOB KOHTPOJISI H OLIEHKHU

HaumenoBanue 00LeKTOB

OcHOBHBIE TOKA3ATEJH OLEHKU

KOHTPOJISA M OLlEHKH pe3yJbTara
V1 YMeHue BBITIOIHATE - BrimonHenue
apudMeTHIecKue ICHCTBUS HaJl apumeTHIecKux

qucjiaMy, codeTast YCTHBIC U
IMNUCBbMCHHBIC HpI/IéMI)I

JIEUCTBUI HAQ
NENCTBUTEILHBIMHI YUCIAMHU

V2 YMmenune HaxonouTs 3HaUECHUE
KOpHSI, CTENICHH

- Haxoxxnenue 3HavueHust

KBaJPaTHOT'O KOPHS U3
JIeMCTBUTEIBHOIO YHCIIA.

- Haxoxenue KopHs n—

Olf CTeNEeHH U3 NEeHCTBUTEIHLHOIO YUCIa

V3 YMenue BbINOTHSTD
npeoOpa3oBaHMs BBIPAKEHUH,
npuMeHsisi POpPMYIIbI, CBI3aHHBIC
CO CBOMCTBaMM CTEICHEH

- [IpeoGpaszoBanue
BBIPaKCHUH, COJICPIKaAIINX
CTCIICHb

V4 YMmenune BLIUMCIIATH 3HAYEHUE
(GYHKIMY 110 33JaHHOMY 3HAUEHUIO
aprymeHTa

- Beiuuciienue 3Ha4eHUN
GbyHKIUH M0 3aJaHHOMY
3HAYEHUIO apTyMEHTa

Y6 Ymenue ctpouts rpaduku
U3yYEHHBIX (QYHKIMH

- [TocTpoenue rpadukon
U3YYEHHBIX (DYHKIUH.

- MnnrocTpanust OCHOBHBIX
CBOMCTB (DYHKIIMHU IO

rpaduky.

V8 YMenune HaxoauTh
MIPOU3BOTHBIC
AIIEMEHTApHBIX (PyHKIUN

- Haxoxnenue
[Ipon3BOIHBIX AJIEMEHTAPHBIX (PYHKINN

Y9 YMeHune ucnonab3oBaTh
IIPOU3BOJIHYIO JUISl U3yUEHUS
CBOMCTB (PYHKIIMI U IOCTPOEHUS

- 3yueHune cBOMCTB
(GyHKIMH U TOCTpOEHHE
rpaduKoOB ¢ MOMOUIBIO

rpadukoB MIPOU3BOIHOM

V10 YMenue pemars 3a1a4u Ha - Briuncienne

HaXO0XJACHNUE HAMOOJIBIIIEro U MpUOTMHKEHHBIX 3HAYCHHHA

HAaUMEHBIIIET0 3HAUYCHUS C MMOMOIILIO
IIPOU3BOJHOM.

- Pemenne 3amau
MPUKJIAJHOTO XapakTepa

V11 YMeHue BEIUUCITATE B

- Beuucinenue
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MPOCTEHUINNX CITydasX IUIOIIAIN C
UCIIOJIb30BAHUEM OMPEACIEHHOTO
WHTEerpajia

OIPEIEIIEHHOTO
WHTETrpaa.

- Brriuncnenue miomaaei
1 00BEMOB MTPOCTENIINX
(buryp ¢ ucnoysb30BaHUEM
ONpeIeIEHHOIO UHTErpasa

V12 YMmenue pemarb
paloHaIbHBIX

MOKa3aTelbHbIE,
JorapupMuIEcKue

ypaBHEHUS, CBOJSALIUECS K
JMHEWHBIM M KBaJIPATHBIM, a TaKXkKe
AQHAJIOTMYHBIC HEPABEHCTBA U
CUCTEMBbI

- PemieHue panimoHanbHbIXYpaBHEHUN U
HEPABEHCTB.

- Pemienne noka3arenbHbIX

YPaBHEHUH U HEPABEHCTB.

- Pemienue

norapupMuIecKux

YpaBHEHUH U HEPABEHCTB.

VY21 YMenue uzobpaxarh
OCHOBHBIC MHOTOTPaHHUKHU

- [TocTpoeHne MHOTOrpaHHUKOB
- BeIltoHeHHe yeprexken no
YCIIOBUSIM 3aJauHu.

Y23 Ymenue pemath
MJIAHUMETPUYECKUE U TIPOCTEHITNE
CTEPEOMETPUUYECKHE 3a7a41 HA
HaXO0XK/JICHUE TEOMETPUICCKUX
BEJIMYUH (JJIMH, YTJIOB, IUIOIIAJICH,
00BEMOB)

- Pemenue 3a1au Ha
HaXO0XICHUE
FCOMeTpI/I‘-IeCKI/IX BCIINYHUH

VY24 Ymenue ucrosb30Bath Mpu
pELIEHUH CTEPEOMETPUIECKUX
3a7a4

IUITAHUMETPUYECKHE (PaKThI U
METOIBI

- Pewienue 3agau crepeoMeTpuu, Onupasch Ha
3HAHUA 110 IJITAHUMETPUU

Y26 YMmenune ucnonab3oBaTh
npuoOpeTEHHBIC 3HAHUS U YMEHUS
B [IPAKTHUYECKOU I€ATETbHOCTH U
MMOBCETHEBHOM KU3HHU

- Perienne HecTaHIapTHBIX 3a/1a4
MPAKTUIECKOTO
CoJIep KaHusl.

PaGoTta cocTonT U3 AByX 4acteit u coaepkuT 18 3amaHuii.

UYacTs nepBas conepxut 12 3aganuii o0s3atenbHoro ypoHs. [Ipu ux
BBITIOJTHEHUHU HAJI0 3aMKcaTh pelieHue.

YacTe BTOpas coAepkutT 6 0oJiee CIOKHBIX 3aaHuid. [Ipu BbITOTHEHUH
3aJIaHUH HAJ0 3aIMKCATh PEIICHUE C 00OCHOBAHUEM, BHITIOJIHUTh YEPTEKH K
3a/IaHUSIM, 3aITUCaTh YCIOBUE 3a/1aUH.

Ikana oueHku 00pa3oBaTeJbHBIX 10CTUKEHU I

Pe3yabTaTBHOCTH B 0asiax OueHkKa ypoBHsI NOATOTOBKH
(MpaBHJIBLHBIX OTBETOB) Bbaau (otmeTka) Bep6aabHblii aHasior
19 -246. 5 OTan4HO

13-180. 4 XopoIro

8—-126. 3 Y 10BIETBOPUTENTBEHO
Menee 8 0. 2 HeynoBineTBopuTeIHEHO
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Kpurepuii BbICTaBJIeHUS OLIEHOK

Kaxxioe mpaBMIIBHO PEIICHHOE 3ajaHue 4acTH 1 ormeHuBaeTcs B 1 Oami.

[Tpu BBIMOTHEHUH 3aJJaHUid YaCTH 2 HAJ0 3amKcaTh MOJHOE PEIICHUE Ha
PK3aMEHAIMOHHBIX JIHCTaX. Kakgoe BEpHO BBHIMOJHEHHOEC 3aJaHUC OLICHUBACTCS B
2 OGata

5. OcHOBHBIE HCTOYHUKH U JIUTEPATypa

s cmyoenmos
bammakoB M.M. MaremaTtuka: y4eOHUK JUIsl CTYJ. YUpexaeHui cpen. mpod. odpazoBaHus. —
M., 2014.
bammako M.UM. Maremaruka. COOpHUK 3a1a4 TpodUIbHON HAMPaBICHHOCTH: y4e0. mocodue
JUTISL CTYJI. YYPEXKIEeHUM cpel. nmpod. odbpazoBanus. — M., 2014.
bammvakos M.U. Maremaruka. 3agaunuk: y4e0. mocobue s CTyA. YUYPEeXKICHUM cpen. mpod.
obpazoBanus. — M., 2014.

s npenooasamerneii

bammakoB M.M. MaremaTtuka: y4eOHUK [UIsl CTYJ. YUpexaeHui cpen. mpod. odpazoBaHus. —
M., 2014.

bamvakor M.M. MaremaTuka: KH. i1 IpenoiaBaresis: MeTo. nmocooune. — M., 2014

[Tpuxa3 MunuctepctBa oOpa3zoBanus U Hayku P® ot 17.05.2012 Ne 413 «O06 yTBepkIeHUU
benepanbHOrO roCyIapcTBEHHOTO0 0Opa30BaTENbHOIO CTaHAApTa CPEAHEro (MOJHOro) OOIIEero
obOpazoBanus» (3apeructpupoBad B Muntocte P® 07.06.2012 Ne 24480).

[Tpukaz Munobpuayku Poccun ot 29.12.2014 No 1645 «O BHecenun u3aMeHeHuil B I[lpukas
MunucrepctBa obpa3oBanus U Hayku Poccuiickoit ®@enepannu ot 17.05.2012 Ne 413 «O6
yYTBEpXKACHUH (peepaTbHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa CPEIHEro
(momHOTO) 00I11IETO 00pa30BAHUS Y.

[Tucemo JlemaprameHTa rocyJapCTBEHHOM MOJMTUKH B cepe MOJATOTOBKU paboyux KaJIpoB U
JITO MunuctepctBa obpazoBanusi u Hayka PD ot 17.03.2015 Ne 06-259 «Pexkomenganuu mo
OpraHM3alMy  TOJY4YEeHHUs cpelHero oOmiero oOpa3oBaHus B Ipeleiax  OCBOEHUS
00pa30oBaTeNbHBIX MPOrpaMM CpPEAHEro NnpodeccuoHaIbHOro 00pa3oBaHMs Ha 0a3e OCHOBHOIO
oOuiero oOpa3oBaHMsl C y4eTOM TpeOoBaHUM (eepalibHbIX FOCy1apCTBEHHBIX 00pa30BaTeIbHbIX
CTaHJapTOB M TONTy4aeMoW MpOPEeccCHuH WM CHEHUATbHOCTH CPEIHEro MpodeccnoHambHOro
o0pazoBaHUs

JlonoJHUTEIbHAS JIUTEPATypa

I'puropseB C.I'., UBonruna C.B. Marematuka : y4eOHUK Ui CTyH. oOpa3oBaT. yUpeKJIEeHUMN
cpen. mpod. oopazoBanus. — M., 2014.

boromonor H.B., Camoiinenko I1.M. Maremaruka: yae6nuk ais CI1O —M. : U3gaTenbcTBO
FOpaiir, 2018

bawmaros M. M. MatemaTnka. DIeKTpOHHBIN yue0.-MeTO/I. KOMIUIEKC JUI CTYl. YUPEKICHUM
cpen. mpod. oopazoBanus. — M., 2015.

Aranacsn JI.C., byry3os B.®., Kagmomues C.b. u np. Maremaruka: anrebpa u Hadaia
MaTteMaTHueckoro aHanuza. ['eomerpus. ['eomerpust (6a30BbIi U yrimyoneHHbIH yponn). 10—11
ki1accel. — M., 2014. B

Konmoropos A.H., AGpamoB A.M., dynuunein FO.I1. u ap. Anre6pa u Havana aHanuza: Yueo.
ans 10-11 k. - M., 2014.
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NHTEPHET-PECYPChbI

www.fcior.edu.ru (Mudopmanmonssie, TPEHUPOBOYHBIE U KOHTPOJIBHBIC MaTEPUAIIBI ).
www.school-collection.edu.ru (Eaunas xosutekuuu mudpoBbix 00pa30BaTeIbHBIX PECYPCOB).
http://www.math.ru Marepuasiel 1Mo Marematuke B EnuHONH  KoJIeKIMM  HU(PPOBBIX
00pa30BaTeNbHbBIX PECYPCOB

http://www.bymath.net ['azera «Maremaruka» M3narensckoro qoma «llepBoe ceHTAOPsI»
http://eqworld.ipmnet.ru Hayuno-nomynsipaslii ¢pusnko-mareMaTiHueckuii xxypHan «KBaHT»
http://wwwkvant.info http://kvant.mccme.ru O6pa3oBaTebHbI MAaTEMAaTHUECKUI CANT
Exponenta.ru

http://www.olimpiada.ru MaTtemMaTnyeckue OMMMITHABI U OJIMMITHAIHBIC 3a/1a91
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6. JIMCT corjiacoBaHus

JonosiHenusi 1 u3MeHeHus K komiuiekty KOC na 2019-2020 yuyeOHblii roa

Jomnonaenus u uamenenus kK komruiekty KOC na 2019 -2020 y4eOHBIi roj 1o TUCIUTUINHE
OV 1.04 «MaTtemaTuka
B xommiiext KOC BHeceHb!I cienyromnme
W3MEHEHUS:

Hononuenus u u3menenus B kommuiekre KOC o6cyxnens! Ha 3aceqanuu 1K

« » 20 r. (mpoTtokoi No ).
IIpencenarens TILK / /
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