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1. MacnopT KOMIJIEKTA KOHTPOJILHO-OLEHOYHBIX CPEACTB

B pesyaprare ocBoenus yueOnoit mucummummabl  OV/[.04.  «Mamemamuxay
oOyvaronuiics aoimkeH oOnamate npeaycmorpeHHbiMH  DPI'OC no cnenumansHocTH CIIO
23.02.06. «TexHuueckas dKCILTyaTalysl OJBUKHOTO COCTaBa >KEJIE3HBIX JOPOI» CIIEAYIOIUMU
YMEHUSAMH, 3HAHUSAMU U OOIIMMH KOMITETEHLIUSAMHU:

Vi ._YMCHI/IG BBIIIOJIHATD apI/I(bMeTI/I‘ICCKI/Ie ﬂeﬁCTBHH Hajg 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 BBIPAKCHHA.

V2 . YMeHue HaXOAUTh 3HAYEHUE KOPHS, CTETIECHH, JIoTapudMa, TPUTOHOMETPUIECKHIX
BBIPQXCHHUI Ha OCHOBE OIMPEACIICHUS, HCIIONb3Yys MPU HEOOXOAUMOCTH HHCTPYMEHTAIbHBIE
CPEICTBA; MOJIB30BATHCS MPUOTMKEHHOM OIIEHKOM MPH MPAKTUYECKUX pacuérax.

V3 . YMmeHue BBINOIHATH IPe0Opa30BaHUs BEIPAXKEHUH, TPUMEHSS (OPMYJIbI, CBA3aHHBIE CO
CBOWCTBaMH CTETICHEH, JTOrapu(pMOB, TPUTOHOMETPUIECKUAX (PYHKITHIA.

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

V5. YMeHue onpenensiTe OCHOBHBIE CBOMCTBA YMCIOBBIX (PYHKLNN, WITIOCTPUPOBATh UX HA
rpadukax.

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

V7. YMmeHue ucnosb30BaTh MOHATHE PYHKIWH JJIsl ONMCAHUS M aHAJIN3a 3aBUCHMOCTEH
BEJIMYHUH.

V8 .YMmeHnue HaxoquTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIIMMA

V9 VYmenue ucnonb3oBaTh NPOU3BOJHYIO JUISl U3YUEHUsI CBOUCTB (PYHKLUI U OCTPOCHUS
rpaduKoB

V10 .YMeHue npuMeHATh MPOU3BOJHYIO 7Sl MPOBEACHUS MPUOIMKEHHBIX BBIYMCICHUH], peIIaTh
3a/1a4¥ MPUKJIAJHOTO XapaKTepa Ha HaX0Xk/IeHNEe HauOOoIbIIEro U HAaUMEHbIIEr0 3HaYSHUS
V11 YMmeHue BIYUCIATH B IPOCTEUIINX CITydyasX IUIOMAAN U 00bEMBI C UCIIOJIb30BaHUEM
OINpPEACIEHHOrO HHTErpana

V12 YmeHue pemiats palidoHanbHble, IOKa3aTelbHble, Jorapumuyeckue,
TPUTOHOMETPUYECKNE YPABHEHUS, CBOISIINECS K JMHEHHBIM M KBAJIPaTHBIM, a TAaKKe
aHaJIOTUYHBIE HEPABEHCTBA U CUCTEMBI

V13 YmMeHnune ucnonp3oBaTh rpaduuecKuil METO pellleHNs] ypaBHEHUN 1 HEPABEHCTB

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

V15 YMeHne cocTaBisaTh U pellaTh ypaBHEHUS U HEPABEHCTBA, CBA3BIBAIOIINE HEU3BECTHBIC
BEJIMYMHBI B TEKCTOBBIX (B TOM YMCJIE MPUKIIAAHBIX 3a/1a4ax)

V16 Ymenue pemats npocreiiiine KOMOMHATOPHBIE 331a4l METOJIOM iepedopa, a TakxKe ¢
MCIIOJIb30BaHUEM M3BECTHBIX (OPMYIT

V17 YMeHue BIMUCIATH B IPOCTEHUIIINX CITydasiX BEPOSTHOCTH COOBITUI Ha OCHOBE MOJICUETA
yucia UCXO0B

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

V19 YMeHne onuchIBaTh B3aMMHOE PACIOI0KEHUE MPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE,
apryMEeHTHPOBATh CBOU CYXJECHUS 00 3TOM PacrojoKeHUU

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



Y21 YmMenune nzo0paxarb OCHOBHbIE MHOTOTPAHHUKH U KPYTJIBIE TEJIa; BBIMOTHITH YEPTEIKHU 110
YCIIOBUSIM 33724

Y22 YMmeHue cTpouTh NpocTeme ceuenus Kyoa, mpu3Mbl, IUPaMUIbI

V23 YMmenue pemiath IJIaHUMETPUUYECKUE U MMPOCTEUIIINE CTEPEOMETPUUECKUE 3a]]a4 Ha
HAXO0XJICHUE TEOMETPUUYCCKUX BEIIMYHH (IJIMH, YIIJIOB, TUIOIIAIeH, 00bEMOB)

Y24 YmMeHnune ucnonab30BaTh NpU PEIICHUN CTEPEOMETPUUECKUX 3ajay IUIAHUMETPHUECKHe
(haKThl U METOIBI

V25 YMmenue npoBoaUTh JI0Ka3aTeNIbHBIE PACCYKICHUS B XOJI€ PEUICHUS 33724

31 3HaHue 3HAYCHUSI MATEMATHYECCKOM HAYKH JIJIs PEIICHHS 3a71a4, BO3SHUKAIOIINX B TCOPHH H
MpaKTUKE; IUPOTY U B TO K€ BPEMsI OTPAaHUYEHHOCTb PUMEHEHUSI MAaTeMaTHYECKUX METOJIOB K
aHaJIM3Y M MCCIICIOBAHUIO TIPOLIECCOB U SBJICHUN B MPUPOJIC U 0OIIECTBE

32 3naHue 3HAUYCHUSI MPAKTUKU U BOITPOCOB, BOSHUKAIOIIMX B CAMOM MaTeMaTUKe JIJIst
(hOpMHUPOBaHMS M PA3BUTHS MAaTEMAaTUUECKON HAYKH;, UICTOPUHU PA3BUTHUS MMOHSATHS YUCIIA,
CO3JJaHUsI MAaTEMAaTUYECKOTO aHaJIN3a, BOBHUKHOBEHUS U Pa3BUTHS T€OMETPUH

33 3HaHUe YHUBEPCAIBHOTO XapaKTepa 3aKOHOB JIOTHKHA MaTeMaTUYECKUX PaCCyKISHUN, X
MPUMEHHUMOCTH BO BCEX 00JIACTIX YEJIOBEUYECKOM IESITEIIbHOCTH

34 3HaHuE BEpOSTHOCTHOIO XapaKTepa pa3IM4HbIX MPOLECCOB OKPYKAIOIIET0 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
BBITIOJTHEHUS MPOPECCHOHAIBHBIX 3a/1a4, OIICHUBATh X 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 MPO(PECCHOHAIBHBIX 3a/1a4, MPO(eCcCHOHAIIBEHOTO U INYHOCTHOTO Pa3BUTHAL.

OK 5. Ucnonb3oBath MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUHU B MPOGECCHOHATBHON
JIeSITCIILHOCTH.

OK 6. PaboTaTh B KOJIeKTUBE U KOMaHe, 3)()EeKTUBHO 00IIATHCS C KOJJIEraMu, PYKOBOJICTBOM,
NOTPEOUTETSIMHU.

OK 7. bpatb Ha ce0s OTBETCTBEHHOCTh 32 pabOTy WIEHOB KOMaHIb! (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 4YacTOW CMEHBI TEXHOJOTHH B MpodeccCHOHaTbHON
JIeITECIILHOCTH.

dopMoi aTTeCTAIMU M0 YICOHOU TUCIUTIIIMHE SBIISETCS IK3aMeH.



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

2.1. B pesynbrare

OY1.04.

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

dbopMupOBaHUS OOIIUX KOMITETEHITHI:

PesyabraThl 00yyeHHs1: yMeHHMA U
3HAHMA

IMoka3areu OeHKH
pe3yabTara

®opma
KOHTPOJIA U
OLICHUBAHMSA

YMmeTh:

Y1 YmMenwne BBITONHATH apu(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 HOJl nByx u
Ooitee uncer.

- BrimonHeHue apudmMeTHIecKuX
NEUCTBUI HaJ NEUCTBUTEILHBIMUA
YHCIaMH.

- Haxoxnenne npuOImxEHHBIX
3HAYCHUI BEIIMIMH.

- Haxosxmenue aOCoJIFoTHOM U
OTHOCUTEJIbHOM IOIPEUIHOCTEN
BBIYMCJICHUH.

- CpaBHEHUE YHUCIIOBBIX BBIPAKECHUN.

VCTHBIC OTBETHI
ITucemMenHbIC
3aJJaHUs
DK3aMeH

Y2 YMeHnne HaxoIUTh 3HAYECHUE KOPHSI,
CTereHH, jorapupma,
TPUTOHOMETPUIECKUX

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

- Haxoxnmenne 3HaueHUS
KBaJpaTHOTO KOPHS U3
JIEHCTBUTEIIFHOTO YHCIIA.

- Haxoxnenue KopHsl n— ol cTeneHu
M3 ICHCTBUTEIIHFHOIO YHCIA.

- BI)I‘II/ICJICHI/IC 3HAUYCHUS CTCIICHU C
JIFOOBIM TOKAa3aTeJIEM.

- Haxoxnenue norapugma
MOJIOXKHUTEIHLHOIO YHCIIa 110
MOJIOKUTEIBHOMY U OTJIIMYHOMY OT
locHOBaHMIO a; 10 ocHOBaHMio 10.
- Beraucnenue 3HaueHUs
TPUTOHOMETPUUYECKHUX BBIPAKEHUN.

VCTHBIC OTBETHI
ITucemMenHbIe
3a1aHMs,
MPAKTUKYMEI,
MIPOBEPOYHBIC
paboTsI,
CaMOCTOSTENbHBIE
pabOThI, TECTHI
DKk3aMeH

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

TPUTOHOMETPUUIECKUX ()yHKITHIHA

- [IpeoOpaszoBanue BeIpaKeHU,
COZIEPXKAIINUX CTEHEHb.

- [IpeobpazoBanue
JIOTapU(PMHUYECKHUX BBIPAXKEHHH.

- [Ipeo6pazoBanue
TPUTOHOMETPUYECKUX BBIPAKECHUH.

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

Y4 YMmenune BEIYHUCIATH 3HAYEHUE

- Beruncnenue 3HaueHN QyHKITHIA

VY CTHEIE OTBETBI

(GYHKIIUY 10 3aJJaHHOMY 3Ha4eHUIO 10 33JJaHHOMY 3HAauY€HUIO aprymeHTa. | I[luceMeHHbIE
apryMeHTa IpH pa3lIi4HbIX crioco0ax 3a/1aHUs
3a1aHusl QyHKIHH [IpakTukym
V5 YMeHue onpenensiTe OCHOBHbBIE - OmpeneneHre OCHOBHBIX CBOMCTB YcTHBIE OTBETHI
CBOWCTBA YHCIIOBBIX (PYHKIIH, YHUCIIOBBIX (DYHKIIHH. IIncemenHsie
WJLTIOCTPUPOBATH UX HA TpaduKax - 3a/1aHUs
TBopueckue
3a/1aHUs
(cooOrieHus)
Y6 Ymenne ctpouts rpaduku u3ydeHHbIX | -. MinmrocTpannst OCHOBHBIX CBOMCTB | Y CTHBIE OTBETHI
GYHKIUH, WIDTFOCTPUPOBATH MO TPaPUKy (GyHKIWY 110 TpaduKy. [TucemeHHbBIC
CBOMCTBA 3JIEMEHTAPHBIX (DYHKIIUH 3aJJaHUS
Tectbl

OK3aMeH

«MareMaTuka




V7 YMeHue ucnonnL30BaTh HOHITHE
GYHKIMH TS OTIMCAHUS M aHAIH3a

- OnucaHue U aHaJIu3 3aBUCHUMOCTE
BEJIMYMH,

VY cTHBIE OTBETEI
TecTol

3aBHCUMOCTEH BEJINYHH BXOJISAIINX B TIOHATHE PYHKIIUU. MPAKTUKYM
Y8 YmMenne HaxoquTh IpOU3BOJHBIC - Haxoxxnenne npou3BoIHBIX [IpakTuueckue
AJIEMEHTAPHBIX (yHKIIHHA 3JIEMEHTAPHBIX (yHKITHIA. paboTHI,
TEeMAaTHYECKUI
onpoc
OK3aMeH
Y9 Ymenne ncnonp3oBath Mpon3BoAHyl0 | M3ydenue cBoiicTB pyHKINH 1 CamocTtosiTensHbIe
JUTSL I3YYEHUS CBOMCTB (DYHKITUH 1 IIOCTPOEHIE Y TIPOBEPOYHBIE
MOCTPOCHUS rpauKoB rpaMKOB C MOMOIIBIO TPOU3BOAHON. | PabOTHI
DK3aMeH
Y10 Yvenne npuMeHsTh MPOU3BOTHYIO - Berancnenune npuOmmkEHHBIX [IpakTrueckue
JUTSI TIPOBEICHUS IPUOIVKEHHBIX 3HAYECHHUI ¢ TOMOLIBIO TPOM3BOJHOMN. | PaOOTHI.
BBIYMCIICHUH, pelaTh 3a1a4u - Pemenue 3agau npukiagHoro CamocTosiTenbHbIE
MPHUKIIATHOTO XapaKTepa Ha HAaXOXKICHHE | XapakTepa. u MIPOBEPOYHBIE

HanOOJIBIIET0 U HAMMEHBIIETO 3HAYCHUS

- Pemenue 3ama4 Ha HaxoKAeHUE
HanOOJIBIIIETO U HAUMEHBIIIETO
3HAYCHUS.

paboThI, OIIPOC

Y11 YMeHue BbIUUCTATH B IPOCTEUIINX Briuucnenue onpenenéHHOro Tematnueckuii
CITydasx TIIOMAau U 00bEMBI C HHTeTpaa. omnpoc.
KCIIOJIb30BAHUEM OIIPEEIEHHOTO - Boruucnenue mionianeii u 00b€MoB | BrimonHeHue 51
UHTErpaja npocteimux Guryp ¢ 3aIuTa
HCIIOJIb30BaHUEM ONpPEeNEHHOTO MPaKTHYECKUX
WHTErpana. pabor.
CamocrosiTenbHbIe
u MIPOBEPOYHBIE
paboThL
Y12 YMenue pemiats pariioHaIbHbIE, - Pemienue paunoHanbHBIX Tematnueckuil
MOKa3aTeNbHBIE, JIOTapU(PMITIECKHE, YpaBHEHUHN U HEPABEHCTB. omnpoc.
TPUTOHOMETPUUIECKHUE YPABHEHUS, - Pemienne nokasaresbHbIX Brinonuenue 5
CBOAAIIUECS K JIMHEWHBIM U KBaJApaTHBIM, ypaBHeHI/Iﬁ " HCPABCHCTB. 3alura
a TAK)K€ aHAJIOTMYHbBIE HEPABEHCTBA U - Pemenwne norapupmudeckux MPAKTUYECKUX
CHCTEMBI YpaBHEHUI 1 HEPABEHCTB. pabor.
- Pemienue TpuroHoMeTpuYeCcKux CamocrosTenpHbIe
YpaBHEHUI 1 HEPABEHCTB. u MIPOBEPOYHBIE
- Pelienue cucreM nokas3areiabHbIX, paboTHLI.

JIOTapUPMHYECKHUX H
TPUTOHOMETPUYECKUX HEPABEHCTB.

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

Pewienre ypaBHeHH U HEPABEHCTB
rpaUueCcKUM METOIOM.

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

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

- U300paxkenne Ha KOOpIMHATHOMN
IIJIOCKOCTH PELICHUN ypaBHEHUH,
HEPABEHCTB U CUCTEM C JIBYMSI
HEU3BECTHBIMU.

CaMocTosTenbHbIC

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

Y15 YMeHue cocTaBlIATh U peliaTh

- CocraBiieHue u PCHICHUC

Brmmonnenune u




YpaBHEHUS M HEPABEHCTBA, CBA3BIBAIOIINE | YPAaBHEHUI U HEPABEHCTB, 3aIuTa

HEHU3BECTHBIE BEJIMUUHBI B TEKCTOBBIX (B CBSI3bIBAIOLINX HEU3BECTHBIE MPAaKTUYECKUX

TOM YHCJIe TPUKITATHBIX 33/1a4ax) BEJMYMHEI B 33]1a4ax. pabor.
CaMocTosTenbHbIE
u IIPOBEPOYHBIE
paboTEHIL.

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

KOMOWHATOPHBIE 382491 METOJJOM HCIIOJIb30BAaHUEM YHCIIA COUETAaHUN U | 3alluTa

nepedopa, a TAKKe ¢ UCTIOJIb30BAHUEM pa3MeLeHUH 13 N 3JIEMEHTOB. MPAaKTUYECKUX

M3BECTHBIX (POPMYIT pabor.
CaMocTosTenbHbIE
u IIPOBEPOYHBIE
paboTEHIL.
KonTponphas
pabota .TecT.

VY17 YmeHue BbIUNCIATH B IPOCTEUIINX Brruncienne BeposSTHOCTH cOOBITHH | BrImonmHeHme u

CJIydasiX BEPOSITHOCTH COOBITHII HA OCHOBE | Ha OCHOBE IIPABHJIA YMHO)KEHHUSL. 3ammra

noscyéra yucia UCX00B MPaKTHYECKUX
pabor.
CamocrosiTenbHbIe
5 IIPOBEPOYHBIE
paboThL

Y18 YMenue pacnio3HaBaTh Ha ueprexax |- M3o0paxeHwe Ha IUIOCKOCTH | BeimomHenme u

Y MOJIEJISIX IPOCTPAHCTBEHHbIE (YOPMBI; MIPOCTPAHCTBEHHBIX (POPM. 3ammra

COOTHOCHUTH TPEXMEPHBIE O0BEKTHI C UX IPaKTUYECKUX

OTIMCaHUSAMU, H300PAKEHUSIMH pabor.
CamocrosiTenbHbIe
5 MIPOBEPOYHBIE
paboThL

Y19 Ymenue onuceIBaTh B3aUMHOE - 3o0pakeHre B3aMHOTO Brinonuenue u

pacIoioXeHue NpsIMbIX U IJIOCKOCTEH B pacroioKeHus 3ammra

IIPOCTPAHCTBE, APTYMEHTHUPOBATH CBOU MPSAMBIX 5 IJTIOCKOCTEN B | IPaKTUYECKUX

CyX/eHUs 00 3TOM PacIoI0KEHUI MIPOCTPAHCTBE. paoor.
CamocTosiTeNnbHbIe
5 IIPOBEPOYHBIE
paboThL TecT.
Tematnueckuii
ompoc.

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

NPOCTEHIINX CITy4yasix B3aUMHOE PpacroIoKeHus 00BEKTOB B | 3amuTa

pacroyioxxeHre 0ObEKTOB B IPOCTPAHCTBE | MPOCTPAHCTBE MPaKTUIECKUX
pabor.
CamocTtosiTenbHbIe
u MIPOBEPOYHBIE
paboThLI.

Y21 Ymenue nuzobpaxxatb OCHOBHBIC ITocTpoeHre MHOTOIpaHHUKOB U Brinonuenue 51

MHOTOTPaHHUKH U KPYTJIbIE TENa; KPYIJIBIX TeJl. 3ammra

BBITIOJIHSTh YEPTEXKHU O YCIIOBHSIM 3a/lad | -  BpIMosnHeHHWe  yeprexked MO | MPaKTHYECKUX

YCIIOBHSIM 3a/1a4H. pabor.

CamocTosiTenbHbIe
u MIPOBEPOYHBIE
paboTEHIL.

Y22 YmMenue cTpouTs pocTeiIme - [Toctpoenue npocrenmux ceyeHudd | BeinosHeHne 51

cedeHus Ky0a, MPU3Mbl, TUPAMHIbI Ky0a, IPU3MBI, TUPAMUJIBL. 3ammra
MPaKTUIECKUX
pabor.




CaMocCTOSTEIIbHBIC

paboTEHI.

Y23 YMmenue pemats mianuMerpudeckue | Pemenne 3amad  Ha  HaxoXKaeHHE | BeimomHeHwe u

Y IIPOCTEHIITNE CTEPEOMETPUUCCKUE FCOMETPUYCCKUX BEIMUHUH. 3aImura

3a/1a4¥l Ha HaXOXKICHHE TEOMETPUIECKIX MPAKTHIECKUX

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

00BEMOB) CamocrosTenbHbIe
u MIPOBEPOYHBIC
paboTEHIL.

Y24 Ymenune ucnonb30Bath MpH pelieHnn | - Pemrenne 3amay cTepeoMeTpuH, Brinonnenue u

CTEPEOMETPUUECKUX 3a/1a4 ONHpasCh HAa 3HAHUS 110 3aImura

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

Y25 YmMenune npoBoauTh qOKa3aTeNnbHbIe | - Perenne 3aqad Ha MOKa3aTeNnbCcTBO. | BemomHenne u

pacCcykJIeHHUs B XOJIe PEILICHUS 3a/1a4 3amura
MPAKTUUECKUX
pabor.
CamocrosTenbHbIe
5 IIPOBEPOYHBIE
paboTHL

3HaTh:

31 3HaHue 3HAYEHUSI MaTEMaTHICCKOM - ®opMyIMpOBKa MpPaBUII becena.

HAYKH [Tl pEIIeHuUs 3a/1a4, BOSHUKAIUX | auddepeHrpoBanus u [IpakTnueckue,

B TEOPHH U MPAKTHUKE; ITUPOTY U B TO XKe | MEPEUHUCICHUE TIPONU3BOIHBIX CaMOCTOSITENTFHBIE U

BpPEMs OIrpaHUYCHHOCTD MPUMCHCHUS OCHOBHBIX 2JICMCHTAPHBIX q)yHKHI/Iﬁ IIPOBECPOYHBIC

MaTeMaTHYECKUX METOJIOB K aHAIHN3Y U - [IpunoskeHne ornpeeneHHoro paboTHL

MCCIICIOBAHUIO MIPOLIECCOB U SIBIICHUIT B
NpUpoie U 00LIeCTBE

HHTErpana K BBIYUCICHUIO IJI0AaneH
IUIOCKUX GUTyp, 00BEMOB Tel
BpALICHUS, ITyTH, TPOHIEHHOTO
TOYKOHN

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

- GopMyIUPOBKA MPABHIT
nuddepeHInpoBaHUs 1

VY cTHBIE OTBETHI
Tectrwl. becena.

MaTeMaTHKe 171l JOPMUPOBAHUS U TIEPEYUCIIEHNE TIPOU3BOTHBIX [IpakTnueckue,
PasBUTHS MaTEMaTUYECKON HAYKH; OCHOBHBIX CaMOCTOSITETIbHBIE U
WCTOPHH Pa3BUTHS MOHATHS YHUCIIA, AIIEMEHTAPHBIX QYHKIHH MIPOBEPOYHBIE
CO3/IaHHS MaTEeMaTUYECKOT0 aHalIn3a, - [IpunoxeHue onpeneneHHOro paboTHI.
BO3HMKHOBEHHMS M Pa3BUTHSI T€OMETPUHU HHTETrpaia K
BBIYUCIICHHIO TUIOMIA/IEH MIIOCKUX
¢uryp, oObeMOB TeJ BpallcHuUs,
IIyTH, IPOUIEHHOT'O TOUYKOU
33 3HaHHE YHUBEPCAIBHOTO XapaKTepa - [lepeuncnenue TabIMUHBIX Tematnueckuii
3aKOHOB JIOTUKHA MaTeMaTUYEeCKHUX HWHTETPaJIOB orpoc,
paccyXaeHul, UX MPUMEHUMOCTH BO BceX | - DopMyIHUpPOBKA TEOMETPUIECKOTO U | CAMOCTOSITENIbHBIE
001aCTSIX YEIOBEUECKON AEATENEHOCTH MEXaHHUUYECKOI'0 CMbICTIa paboThI.
IPOU3BOAHOMN
34 3naHne BEpOSATHOCTHOTO XapaKTepa DopMyIHPOBKA KIACCUIECKOTO Bremonnenne u
Pa3IMYHBIX MPOIIECCOB OKPYKAIOIIETO OTIpE/IETICHHSI 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 Py0e:xHbIii KOHTPOJIb IIpome:xxyTounas
arrecTaums
®dopMa KOHTPOJIA IIpoBepsiembie DopMa KOHTPOJISA IIpoBepsiemble Dopma IIpoBepsiembie VY,
y,3 V.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. KopHnu, lIpaxmuueckoe 3ansamue Ne7- V2,¥3,V1,31, | lIposepounvie V2,V3,V1,31, Oxzamen | ¥Y2,¥3,V1,31,32
CTEIeHH U Ne2l 32 pabomuiNe2,3 32
norapuMsl Camocmosmenvrasn paboma Ne5-
12
Tema 4. Ilpsimbie u | IIpaxmuueckoe 3ansmue Ne22- V19,¥20,V25, | IIposepounas Vi9.¥V20,y25,
IUIOCKOCTH B Ne29 32,31 paboma Ned 3231, ¥24,Y20
IPOCTPAHCTBE Camocmosmenvhas paboma
Nel3-20
Tecm
Tema 5. Ipaxmuueckoe 3anamue Ne30-33 | 33, V26 Ilposepounas 33, V26
KombuHaroprka Camocmosmenvras paboma paboma Ne5
Ne2[-24
Tecm
Tema 6. Ipaxmuueckoe 3auamue Ne34-39 | 32 V24, V25V | Konmponvnas Vi, V2, V3,
KoopauHarsl u Camocmosmenvrasn pabomaNe25- | 23 paboma V19, V25V24,
BEKTOPHI 31 V26, 31, 32
Tema 7. OcHOBBI lIpaxmuueckoe sansimue Ne40-55 | V2, Y3,V1,31, | lIposepounas V2,¥3,¥1,31, | Oxzamen | Y2,¥3,¥1,31,32
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TPUTOHOMETPUHU Camocmosmenvnas pabomaNe32-43 | 32 V5 paboma Ne6 32
Tema 8. ®yukuuu u | Ilpakmuueckoe 3anamue Ne56-63 V4. Vo, V7 Ilposepounasn V4. Vo, V7 Oxzamen Y4 V6, V7
rpaduKu Camocmosmenvuas paboma Ne44- | 3] 32 paboma NoT 31,32,V1 31,32,V1

50
Tema 9. Ipaxmuuecxoe 3anamue No64-15 | V23, V24,V25, | Ilposepounas V23,24, V25,3 | Dxzamen V1,¥V23,V21,V24,
Muororpannuku u | Camocmosmensnas paboma NeS1- | 31,32,V 18, padoma 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
aHaau3a 63
Tema 11. Unterpan | IIpakmuueckoe 3anamue Ne86-92 | V11,32,31, Iposepounas V11,3231, Dx3amen Vi11,32,31,
u ero npumenenne | Camocmosmensnas pabomaNe64- | y25 paboma 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
CTaTUCTHUKH
Tema 13. Ipaxmuueckoe sauamue Ne97- Vi2,Vi3,V14, | Konmponvnaa YV1LV2 V3,V4'V | Dxzamen V1,V2 V3,V4 V6,
VpaBHeHus 1 110 V15,31 paboma 6,Y7.¥8 V9, V7.V8,V9,
HEpaBEHCTBA Camocmosnmenvnas padomaNe74- V10,V18, ¥20- V10,V18, ¥20-

" 23, V25,31.32, 23, V25,31.32,
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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
mucuuuimae  OY]J[.04.«Marematuka», HampaBieHHble Ha (OpPMHpPOBaHHWE OOMUX H
pohecCuOHANBHBIX KOMIIETEHIIUH.

1 YcTHbIii oTBeT.
«OTAUYHOY», €CITU CTYICHT:

IOJTHO  pacKpblUl  COJEpXKaHME  MaTepuasia B 00beMe,  INPEayCMOTPEHHOM
IPOrpaMMOi U yUeOHUKOM, U3JI0KHI MaTepral rpPaMOTHBIM SI3bIKOM B OIpEIeICHHON

JIOTUYECKOW I10CJIE0BATEIbHOCTH, TOYHO HUCII0JIb3YSl MAaTEMaTUUECKY0 TEPMUHOJIOTHIO U
CUMBOJIMKY; IPABUJILHO BBIITOJIHUI PUCYHKH, YEPTEKH, IPaQUKH, COMYyTCTBYIOIINE OTBETY;

1oKa3aj yMEHHE WJTIOCTPUPOBATH TEOPETUYECKHE 10JIOXKEHHUS
KOHKPETHBIMU IIPUMEPaMHU, IPUMEHSITh UX B HOBOM CUTYAllUU IPU BHIIOJHEHUH TPAKTUYECKOTO
3a/1aHus;

MPOJEMOHCTPUPOBAI  YCBOGHHE paHEe M3YYEHHBIX  COIMYTCTBYIOLIUX BOIPOCOB,
c(OPMHPOBAHHOCTh M YCTOHYMBOCTH HCIIOIB3YyEMbIX IPH OTPAOOTKE YMEHUN U HABBIKOB;

OTBEYaJ CaMOCTOSTENIBHO 0€3 HAaBOIAIINX BOIIPOCOB IpernoaBaTelia. Bo3MoxHbI  ofHa

JIBE HETOYHOCTH TMPU OCBEIICHUH BTOPOCTENEHHBIX BOIIPOCOB WJIM B  BBIKIAAKAX,
KOTOpBIE CTYACHT JIETKO HCIPaBHI [0 3aMEYaHHIO MPENo1aBaTesl.
«Xopomo», eciii CTYICHT:

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

HEJOCTaTKOB: B H3JIO)KEHUU JIOMYIIEHbl HEOOJbIIME NpoOesbl, HE HCKa3UBIINE

MaTEMaTHYECKOE COJIepKAHUE OTBETA;

JIOTIYILIEHbI OJIH JIBa HEJ0YETA IIPH OCBELIEHUH OCHOBHOI'O COJIEPIKaHUs OTBETA,

WCIIPABIIEHHBIE 110 3aMEYaHUIO MPEIO0/1aBaTeNs;

JOMyIIEeHbl  ommOKka  wiau  Oonee  JBYX  HEIOYETOB  IPU  OCBELICHUM
BTOPOCTETIEHHBIX ~ BONPOCOB ~ WMIM B BBIKJIAJKaX, JIETKO  HCIPABICHHbIE IO
3aMEUYaHUIO IIpernoaBaTes.

«Y10BJI€TBOPHUTEIBHO» CTABUTCS B CICIYIOIIMX CIyYasX:

1) HENMOJHO WJIM HEMOCJEJAOBATEIbHO PACKPBITO COJACp)KaHHE Marepuayia, HO
noka3aHo oOIiee MOHMMaHHE BOIpOca M IMPOJEMOHCTPUPOBAHBI YMEHHs, JOCTATOUHBIE
JUIsL JallbHEHIIEro YCBOEHUsS MPOTrpaMMHOI0 Marepualia

2) UMEIUCh 3aTPyJAHCHHs WM JONYyHICHbl OWIMOKM B OMPEICICHUH TOHATHH,
HCIIOJIb30BaHUU MaTeMaTH4eCcKOn TEPMHUHOJIOTHH, yeprexax, BBIKJIa/IKaX,
VICIIPABIIEHHBIE [TOCJIE HECKOJIBKUX HAaBOJAAIMX BOIIPOCOB IPENOIaBaTENs;

3) CTyleHT He CcHopaBuiCs C TMPUMEHEHHEM TEOpHUM B HOBOM CHUTyallud Mpu
BBINOJIHEHUH MTPAKTUYECKOT0 33aHNs1, HO BBIIIOJIHUII 33/1aHUS 00513aTETbHOTO YPOBHS

CJIO’)KHOCTH 110 TaHHOM TEME.

«HeynoB1eTBOPHUTEIBHO» CTABUTCS B CIEAYIOIINX CIIydasX:

1)He pacKpbITO OCHOBHOE COZICp)KaHKUE YIeOHOT0 MaTepHaa;

2)00HapyKeHO He3HAHHE MM HEITOHMMAaHNE YYCHUKOM OOJIblIeii nitn HanboJiee BaKHOI

4yacTHU yueOHOro MaTepuana;

3) nonymeHsl ~ OmMMOKM B ONpENeNeHHHM  IOHATHH, TpPU  HUCIOJIH30BAHUH
MaTeMaTHUYeCKON TEpMUHOJIOTUH, B pPUCYHKaX, YepTexax WiIn rpadukax, B BBIKJIa/IKaX,
KOTOpBIE HE HCIPABIEHBl IOCIE HECKOJBKMX HABOJAIIMX BOIPOCOB IIPENOAaBaTels.

2. IlucbMeHnHas1 padora.
«OTJAMYHO» CTABUTCS, SCIIH:

1) paGoTa BBIIOTHEHA ITOJIHOCTHIO;

2) B JIOTMYECKUX PpACCYXKJCHHUSIX W OOOCHOBAaHMM pEIICHUS HET TMpoOesoB U
omnOOK; 3)B pEIICHMH HET MaTeMaTH4YecKUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTH,
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OIKCKA, HE SBJISIOIIASACS CIEICTBUEM HE3HAHUS MM HEOHUMaHHs y4eOHOTO Marepuaia).
«XO0pouI0» CTaBUTCS, €CJIH:

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

2)1omyIeHa ojiHa OMOKa WK IBa-TPU HEI0YeTa B BBIKJIAIKAX, PUCYHKAX,
yepTexax Win rpadukax (ecim 3TH BUIBI padOThI HE SBISUIUCH CIIEHUAIBHBIM
00BEKTOM MPOBEPKH).

«Y10BJIETBOPUTEIBHO» CTABUTCS, €CITH:

JOMyIIeHbl Ooyiee ONHOW OmmMOKKM wWinM 0Oojee JBYX-TpEX HEIO0YETOB, HO
y4amuics BJIaJICeT B yepTeKax WIH rpadukax, BBIKJIA/IKAX,
00s13aTeIbHBIMA YMEHUSIMH T10 IIPOBEPSIEMOI TeMe.

«Hey/10BJ1IeTBOPUTEILHO» CTABUTCS, CCIIH:

JIOITYIICHBI CYIIIECTBCHHBIC OIMOKY, TOKA3aBIINE, YTO CTYICHT HE BIIAJICET
00s13aTeIbHBIMUA YMEHUSIMH 110 JAaHHOM TeMe B MOJHOW Mepe.

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

3.2. TumoBble 3aJaHusA I OLEHKH OcBOoeHMss Yy4yeOHoM mucnumiaunabl OY/1.04
«MareMaTHKa»

Tema 2 «IloHsITHE O YHCJIE)»

IIpoBepounas padora 1
Bapuanrt -1

1.BeruncianTts:

2---*2—
(3—-4,375): 19-
2. HaiiTn 3navueHne BeIpaxxeHuss ——,ecima=1,5;¢=-3,5

3. [IpencraButh APp0oOb — B BUJIE JECATHIHOMN MEPUOTNICCKON JPOOH

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



1.Beryuciaurs:

2. Haiitn 3HayeHue BeIpakeHus ——,ecama=1,6;¢c=-4,5

3. IlpeacraButh 1poOb — B BUJE NECATUYHON MEPUOAMUECKON APOOH

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. lanpr uncma =2-3i; =-4+i.
Haiitn cymMy, pa3sHOCTb, IPOU3BEICHNAE U YACTHOE 3aJAHHBIX YHCEIL.

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:
7
1-1.3-11: 0.07
a) = 1 > 5
—:0.49-2—
3 8

(17:-—+1?.:| 1) 1—

o) (1?

—0,325 ],—04
1

e N

B] e
2. PemunTe ypaBHEHHe
4 2
a) [D,?X—;} - l;=6.4-5
0) 0,3%x- 8,632 = 3,644

CaMmocToATeNnLHAA paboTa Ne4
1. BI:.IHDJIHHTE ,:‘.T,EfICTBHH'

14
2) (25:37):(75:75) 57 o
(715323t 222
D]['za 5+619}33

2. PemmyTe ypaBHeHHE:

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

0][2:{—11].33—5,5

Tema 3 «KopHu, crenenu u jorapupmMbn)

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

1. HpeI[CTaBI/ITL CTCIICHBb C pallMOHAJIbLHBIM ITOKA3aTCJIEM B BUAC KOPHA II-CTCIICHU !

a) ;6) ;B) ;1) ;@) e ;%)

2. llpencraBuTh B BUJE CTETICHHU C pAllUOHATBHBIM IMOKa3aTeJIeM:

a) ~ ;6) —B) 1) ;1) e
3. Berunciurs:

a) * ;0) * ;B) - * - T

Bapuanr - 2

1. Hpe}ICTaBI/ITL CTCIICHBb C pallMOHAJIbLHBIM ITOKA3aTCJIEM B BUAC KOPHA II-CTCIICHU

a) ;6) ;B) ;0); 1) ;) ;%)

2. IIpeacTaBUTh B BUJIE CTENEHH C PALIMOHAIBHBIM MTOKA3aTEIEM:
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a)  ;6) —B) 1) M) se)

3. Boruucnurs:

a);—; ©) * ®) * o *- -

CamocrositesibHasi padbora NeS

CTemneHb C LeJbIM [IOKa3aTeaeM.

BEIMOJIHHTE JeACTBHA:

A (15)4-22)3+ 32+ ()2 -7°
(5] “24(83 "2) ©
6} . ?'(l_) -1 -

Z

2724371

8) ()72 +(-4)"5+0,572

3232 2p 2
— 2. — 32
ni5 -Gz

2
A exy?-oxyt

24y
e} {X_l * F_l] . xZ+xy+y?

CamocrositesibHas padora Ne6

CTeneHE C Le/bIM IOKaZaTeneM.

BEINOJNIHUTE JelCTBHA:

23271457354
a) 10— 2:1p—2—(028)°

4 3
6)-a’b3c2:1-a3b3c3
7 4

4
xz—ny+yz
r)(x*-y3) 57

=1 -1 b -1

0o ) - (dam)
e)

a
43 2% 3547

83156 1gc—4%
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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 padota Nel0

1.HPE,£[CI'H.BHTI: E BEHJOE KOPHA H3 HHOIA BRIPpAHeHHE:

&
a)161? 6)7s g)8LS

2. HaiiT 3Ha49eHHe YHCI0BOT0 BEIPOKEHHA:
=1 Z -4
a)0,001:-(-2)2-642-8:2 +(9)
3. ¥OpocTHTE BRIpa#eHHA:
VE+l . 1

— [ S [
v xdrdya x°—vx
a+B
0)z—=z1 =
A3 —adndtnad

IIposepounas padora Ne 3 « Jlorapudm. [IpeodOpazoBanue BoIpakeHuin»
Bapmuanr - 1

1. Beruucinurs:

a) + ;0 _ - _ 5B + + ) )
r) .

2. Haiitu X mo maHHoMy ero jorapupmy:

a) = ; 0) ;
B) .

3. N3BecTHO, UTO N. Beipa3uts yepez Mu N

4. IIponorapudmMupoBaTh IO OCHOBAHUIO 5 BEIpaKkeHHE 125

BapuauTt — 2
1. Beruncnuts:

a) + ;, 0) - —B)( - :( );
T) .

2. Haiitu X mo maHHOMYy ero jorapupmy:

a) = ; 0) —;

B) .

3. 3BecTHO, 4TO N. Beipazuts uepes mu n

4. IlponorapudmMupoBaTh 1O OCHOBAHUIO 2 BhIpakeHHe 16

CamocrosTennnas padora Nell
JlorapudMeL, fefcTEHA HAR JorapHGMaMH.

1. BrigmcauTe:
1 1
logs125 logs_— lngia 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. [IpsimMbie a U b nekaT B HapajuIebHBIX IUIOCKOCTSX O ¥ 3. MOTYT JI 3TH IpsiMbIe ObITh
napajielibHbIMU; cKpetuBaromumuca? Crenaite puCyHOK AJIs KaXKJ0I0 BO3MOXHOI'O ClTyyasl.
2. Uepes Touky O, Jiexalyro Mex1y mapajuieIbHbIMK IUIOCKOCTSIMH O ¥ 3, IPOBEICHBI IpsiMbIe |
u m. [Ipsimast | mepecekaeT MmIoCKOCTH oL U 3 B TOYKAX W COOTBETCTBEHHO, MpsiMasi M — B B
Toukax u . HaliguTte nmmHy oTpeska , €CIIH =12cm, O0:0 =3:4

3. Man napanenenunen ABCD . IlocTpoiite ceuenue napanienenunesa niocKoCTbo,
npoxosuiei yepe3 Toukn M, N u K, sBisrommecs cepeannamu pedep AB, BCu D

Bapuanr — 2
1. [Ipsimbie a u b nekaT B IepeceKaroIuXcs IOCKOCTIX o U 3. MOTYT JIM 3TH TPSIMBIE OBITH
napajuleIbHBIMU; CKpenuBatroumucs? CuenanTe puCyHOK AJIs KaKI0TO BO3MOKHOIO CIIy4dast.
2. Yepes Touxy O, He JIexkal[yo MEXy NapaieIbHBIMU TUTOCKOCTSIMHE 0L M [, TPOBEICHBI
npsimble | 1 m. Tpsmas | nepecekaer mIOCKOCTH o M 3 B TOYUKaX U COOTBETCTBEHHO,
npssMas M — B B TOUkax W . Hailaure nnunHy oTpeska , €CITH =15cwm,

:0 =3:5
3. Han terpasap DABC. Iloctpoiite ceueHne TeTpas/jpa MIOCKOCThIO, MPOXOASIIEH yepe3 TOUKU
M u N, seastomuecs cepeaunamu pedep DC u BC, u Touky K, takyto, uto K € DA, AK: KD =
1:3.

CamocrosiTesbHas 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)d n
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 mockoctu 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 orpe3ka AB npoBenena miockocts o. Otpe3ok AB pazgenen touxoit 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.
Onpenenuth pacctosiHue Mexy Toukamu B u E.
2. Ecnu uepes ABe napajuieiabHble MPsIMbIE TPOXOIAT NEPECEKAIOIINECS MIIIOCKOCTH, TO JIUHUS UX
nepeceyeHusl MapajjielibHa KaXJoW M3 JBYX MPSMBIX WJIM COBMANaeT C OJHOM U3 HHX.
Hokaxwure.

CamocrosiTesibHast padora Ne 16
1. Ilpsimbie a U b - ckpenMBarOIUecs NpsAMbIe, TNIOCKOCTh 0 MapajuleibHa MPSAMON 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 A1D; kyda ABCDA;1B:C1D;
napajuiensHa auaronaabHoMy ceueHuto AA;C1C. 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 MA2 1 MB2
2. JluaroHanab ¥ CTOpOHA Tparelnuy napauieIbHbl TNIOCKOCTH 0. Kak pacroioskeHbl MII0CKOCTh O U
TUIOCKOCTh, B KOTOPO# JIGKHUT TPaIeIHs.

CamocrosiTesibHas padora Ne 19
Tema: "[lepnenaukynsap U HaKJIOHHbIE"
1. duaronans BD pomba ABCD nepnenmukynspHa K 1uiockoctd o. Kak pacronoxkena mo
OTHOLICHHIO 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 OpMyJie a30THOM KUCIOTHI moapsia uayT Oykeel H, N, O u 4yto ecTh
OJIMH HWYKHHUM UHAEKC — TO JIU ABOMKA, TO JIU TPOMKA.

a) Hapucyiite n1epeBo BO3MOXKHBIX BApHAHTOB, 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 MJITH B JIFOOOM HOpsiaKe?

2. BeruuciauTs: a) ; 0)

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 nsatu ognoknaccuun A, b, B, I', tonsko B u /[ apyxat co Bcemu, b npyxur, kpome B u /1,
TOJIbKO ¢ I, OCTaJbHBIC HE JIpYXKAT MKy co0o0il. /[ mpoBeneHrs COpeBHOBAHUS HA/IO U3 3TUX
OJIHOKJIACCHHMII BBIOpaTh KalIUTaHA U €T0 3aMECTUTEIISI, KOTOPBIEC IPYKAT MEXKTY COOOM.

a) Hapucyiite nepeBo BO3MOXKHBIX BapHAHTOB BHIOOpA.

0) B ckonmpKuX BapraHTax KalmuTaHOM Oyznet A?

B) B ckonbkux BapuaHTax BeIOOpa OyzaeT npucyTcTBoBaTh B?

r) B ckonpkux BapuanTtax Beioopa I” Oyaet 3amecturenem?

2. Beruucnute: a) —+ — 0)

3. Kaxzayro u3 n To4eK, SIBISIOMINXCS BEPIINHAMH BBITYKJIOIO N — YrOJbHUKA, COETUHUIN
OTPE3KaMH C KaK10M APYrod BEPLINHOM.

a) CKOJIbKO MPOBEIH OTPE3KOB?

6) CKOIbKO MPOBENY TuaroHaien?

B) CKOJIBKO €CTh JBY3BEHHBIX JIOMaHbIX, COEIMHSIOIINX BEPIIMHY A ¢ BepIInHON B?

r) CKOJBKO eCTh TPEX3BEHHBIX JTOMaHbIX, COSAMHSIONINX BEpIINHY A ¢ BepiinHoi B?

4. BeruuciauTs: a) C48; 0) C511 + C511

5. Pemuth ypaBHeHuE: C3X = A2X

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. CkonpKUMH CrIOCOOaMH MOKHO PACCTaBUTh Ha MOJIKE 6 KHUT?
2. CKOIIBKAMH CITIOCO0aMH MOXHO BBIOpATh TJIACHYIO U3 CJIOBA XKypHAI?

CamocrosiTesibHast pabora Ne 24
1. CKOJIbKMMHU CITI0CO6AaMHU MO>KHO COCTABUTb CIIUCOK U3 6 yesloBeK?
2. CKOJIbKMMHU crlocob6aMy cobpaHHe, COCTosIMe U3 18 4yesoBeK, MOXKeT U3 CBOEro CcOoCTaBa
BbIOpaTh NpejcesaTe s COOpaHUA U ceKpeTaps?

Tema 6. KoopanHaThl 1 BeKTOPbI

IIpoBepounasi padGora «MeToJ KOOPAUHAT B IPOCTPAHCTBE»

Bapuanr -1
1. Haiigure KoopauHatel BeKTopa  , eciu . A(6; -2; 5), B(4; -4; 6).

2. JlaHBbI BEKTOPHI . , . Haiinure

3. BBIUHCIUTD CKAISIPHOE POM3BEICHUE BEKTOPOB W ,ecmn = +4 -2, = -
=4 =5 =60% ;g

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

HaiinuTe kooparHATBI BEKTOpa , ecmu BM — meaunana tpeyronsauka ABC.

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

MPSIMOYTOJIbHBIH.

Bapuaut — 2
1. Haiigure KoopauHAThI BeKTOpa  , ecnu. A(8; 5; -4), B(4; 6; -8).

2. JlaHBI BEKTOPBHI: : . Haiinure
3. BeluMCcIaUTh CKaIsIpHOE NIPOM3BEICHUE BEKTOpOB U ,ecmu =3 - +2;, = -4
=5 =2 =60%

4. Bepumnsl Tpeyronpiuka ABC umerot koopaunatel A(-1; 2; 3), B( 1; 0; 4); C(3; -2; 1).
Haiinute koopaunaTel Bektopa  , eciii AM — meanana tpeyronbHuka ABC.

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

CamocTosiTeibHasi padora Ne25
Bapuant — 1
1. ABCJ] - mapauienenunes. M3o6pasure Ha pUCyHKE BEKTOPBI, PaBHBIE:
a) + + + :6) -

2. B trerpasape JJABC touka N — cepenuna pedbpa AB, Touka P — cepenuna otpeska JIN.
Bblpasute BekTOp ~ 4epe3 BEKTOpel = ,
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3. Jan mapannenenunen ABCJ] . Touka M nexxut Ha AB, npuuem AM : MB=5:2,a
Ke AK: K =3:5. Paznoxure BEKTOp 10 BEeKTOpam u

Bapuanrt — 2
1. ABCJ - mapayenenunesn. M300pa3ute Ha pUCyHKE BEKTOPHI, paBHBIC:
a) 4 + ;0 -

2. B rerpasape JIABC touka T — cepeauna pedpa AC, Touka K — cepenuna otpeska [T.

Bripasute BekTOp ~ uepe3 BEKTOpbl = ,

3. Nan napamnenenunen ABC/] . Touka N nexur Ha mpugeMm N:N =2:5
a Me M : MC =3 : 1. Pa3noxute BEeKTOp 10 BEKTOpam u

CamocrosiTesibHasi 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 BapHMaHT

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 y+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 TPUTOHOMETPUH
IIpoBepounasi padora Ne 6 «IIpeoGpazoBaHusi TPUTOHOMETPUYECKUX BhIPAKEeHHI»

Bapuanr -1

1. 3aMenuTe TPUTOHOMETPUUECKON (DYHKIUEH yria o

a) sin(n/2—a); 6) cos(2n—a); B) ctg(m+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 — yrusl [ ueTBepTH, HAlANTE 3HAYCHUS
BbIpaxkeHuit: a) sin(a+f); 6) cos(a-P); B) sin2a.

4. HaitnuTe 3HaueHUE BBIPAKECHUS:

c0s68° - c0s22°

sin68” -sin22"

5. Ympocture BeIpaxkeHHE:

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 < . HaliauTe cosa, tga u ctga, eciu sina, = 1/3.

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

4. HaiiguTe 3Ha4€HNE BBIPAXKCHUS:

5in130° + sin110°

c0s130” + cos110”

5. YopocTuTte BbIpaskeHUeE:
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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

CamocrositesbHasi 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 -

CamocrositesibHas 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-=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) 443 sin(3x — 3n/8) —6 =0
%) V3/ cos(3x — m/3) =2

2. HaiinuTe kopHH ypaBHEHHsI SIN — = -— HA OTpe3Ke

3. Pemuth HepaBeHCTBO:

a) 0) B) -3
BapuanTt — 2

Peuuts ypaBHEHHE:

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. Haiinmute KOpHU ypaBHEHHS - = - Ha OTpE3Ke

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

Tema 8. ®ynkuuu u rpapuxkn

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

1. lana ¢ynkmus f (x) =x + -

Cpasuure: a) f (3)u ) f(-); 6) ) f (-5) u) f(-0,2).
2.Haiitu oGmacte onpeeneHus: GyHKIUH:
ay=—6)y=  ;By=—0.

3. dokaxure, uTo PyHKIUSA:
a) f(x)= - - SBIISICTCS YETHOI,
0)f(x)= -3xt SIBIISICTCS HEUETHOM.

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 ¢ o6mnactero onpenenenus D: x >0. 3anummre oOpaTHyIO K
Hel pyHKIHo B BUAC ¥ = g(X), ykazaB e€ obmacTh onpeaencHus. [locTpoiite Ha oTHOM
yeptexe rpaduku GyHkumi f(x) u g(x).

Bapuanr— 2

1. lana ¢pynknus f (x) =-x + -,

Cpasuure: a) f (6) u ) f (- 0,25); 6) ) f (2) u) f(-0,5).
2.Haiitu oOmacte onpeseneHus: QyHKITUH:

ay=—s0)y= = ;B y=—.

3. okaxure, 4TO GYHKIHUS:

a) f(X) = —— sBiseTcst 4YeTHOM;

0)f(x)=7 + —  SBJSCTCS 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 YV = g(X), yKazaB e€ o0nacTs onpeneneHus. [loctpoiiTe 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_vxz—i

R
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

CamocronTesibHas padora Ne 46
1. ®ynxnus f - Bozpacraroas, CpaBHUTE:
a)f(3)uf(-4)
6)f(-)uf(-)
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:

a)f(-)uf(-)

0)f(-4)uf(-6)

2. HaiiuTe mpoMeXyTKH BO3pacTaHHsl U yObIBaHUS (DYHKIIUH:
a)f(x)=-x+1

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

3. Onpenenuth Y4eTHOCTh UM HEUETHOCTh (DYHKIUU:

a) y = x|

0)y= sin® X

B)y=—

Ny=-—

30



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

0)y=n"

B)y=(-)"

ny=

2. Haitnure o6sacte onpeneneHus QpyHKIUU:
a)y=

0) y=atgx

B)y=

3. Haiinute o0GnacTh 3HaueHUH (QYHKIMH:

y — 7_l:X y - 2COSX

4. CpaBHUTE C CAMHULIECH:

)24 6) (-)°;B)(- —

CamocrosTebHas padora Ne 49
1. IIpu KakuX X ©UMEET CMBICI (PYHKITHSL:

a)y= ;0)y = ;
2. Kakue u3 touek A(8;3), B(-—;1), C(16;2), A( —;-3) npunaanexxut rpaduxy GyHKIUU
y =109y 4

3. Jlana ¢pyHKIUA y = . Kakue 3navenus npuHuMaert y, ecnma 2,5
4. Kakue u3 q1aHHBIX (DYHKIIUU SBISIOTCS BO3PACTAIOIINMHU:
a)y= ;0)y= - iBYy= ;) Y=
5)Uro Gosbie:
win 151og 220 ;) 15805

CamocrosiTebHast padora Ne 50
1. CpaBHUTE BBIpAXKEHUS:

1g0,7 u lg—

ulg T wu 92,5

2. UTo MOKHO CKa3aTh 00 «a), €CIIH:

a) 0)log,7=-2

3. Beruucnure: a) ecau log 34=Db; 6) logs 4, ecnmu logs 2 = a
4. Boipasure 1g8 uepes 192

5. Tlponorapudmupyiite o ocuoBanuto 2 (a 0; b 0)y= 8a%; y=2a
Tema 9. MHOrOrpaHHUKH U KpPYIJIbIE 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 NEPIEHIANKYIIPHOMY

31



cedenuto. Onpenenuts O0OKOBOE Pedpo.
3. bokoBast moBepxHOCTh KOHycalSm cM2, a paguyc ocHoBanus 3cM. Haiitu 00bEM KoHyca.

Bapuanr -2
1. Ompenenuth OOKOBYIO TOBEPXHOCTh MPABUIILHON YETHIPEXYTOIBHON MUPAMUIBI, €CITH
e€ BbICOTa paBHa 4CM, @ CTOPOHA OCHOBaHMS 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?. Panuyc ero ocuoBanus 3cm. Haitnure 06b6Em

CamocrosiTesbHas padora Ne 51
1. B IpsIMOYTONEHOM MapasuielIenuiene S OCHOBaH)s paBHa 32¢M°, a IMaroHaIh OCHOBAHHS 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. CTopoHB! OCHOBaHMS MPaBUIIBHON TPEYrOJIbHOW ycedeHHON nupaMuel 6am u 12am. Beicota
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 100V3 cm?% a BbicoTa
12cMm. Haiitu momiagp G0KOBOM MOBEPXHOCTH.

CamocrosTebHas padoTa Ne 53

1 BapuaHT
1. [locTpouTh ceueHne YEThIPEXYTrOIbHON MPaBUIIBHON MPU3MBI, IPOXOSIIEE YEPEe3 CEPEAUHbI
crtopoH AB u BC u Touky D1
2. [loctpouts ceuenue TpeyroibHoi nmpusmel 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 Beicota 10 cm.

CamocTosiTebHas padoTa Ne 55
1 BapuanT
1. O6wem kyba 8 am°. Haiii ero IIOBEPXHOCTb.
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.

CamocrosiTesbHas padora Ne 57
1. Boicota nununapa Ha 10 cm Oosnbliie pagnyca OCHOBaHUS, a MOJIHAsI 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. OGpa3yromas konyca 12 ¢cM HakJIOHEHa K IJIOCKOCTH OCHOBaHMsI 1o yriioM 300.
Haiitu S oceBoro ceuenusl.
2. [ToBepxHOCTH KOHMYECKOTO LML OamHu paBHa 250 m?. Haiiti BBICOTY IITIHJISL.
CamocrosiTeibHasi padoTa Ne59
1. Ilap paguyca 41 cM, nepecedeH MIOCKOCThIO Ha PACCTOSAHUM 9 M OT 1ieHTpa. OnpenenuTb
TJIOIIA/b CEUCHHSI.
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 ompesie/eH o HaiiTH por3BoaHyo GyHkmmn f(x) = 3x% — 2x
2. Ucnonb3ys popmysibl quddepeHpoBanisi, HAWTH Mpor3BoAHY0 GyHKuuu f(X) B Touke
€CITH:
a)fx)=2 -4x+3;, =2
0) f(x)=2 +tgX - ;==
B) f(x) = ;=2
3. Pemuth HepaBeHCTBO:
(x) 0,ecmm f(x)= -
4. Haitnute npon3BOaHYIO HYHKIIUH:

Ay=( +3*( -1;6)y=——p)y=1g(2x+-).

5. MaTepranbHas TOUKa JABHKETCS 1o 3akony X(t) = t 2 - 2t * . Haiiti ckopocTs 1

ycKOpeHue B MOMeHT BpeMeHnu t=2 c. (Ilepemenienne n3mepsiercss B MeTpax

Bapuanr 2

1. [o onpenenenunio HalTH NPOU3BOAHYIO GyHKIMH f(X) = 2x3-3

2. Ucnonb3ys popmysnbel quddepeHpoBansi, HAWTH MPou3BOAHYI0 GyHKIuM f(X) B Touke
eCIu:

a)fx)= -3x+2; =-1
0) f(x)= - + ctgx +2 ;==
B) f(x) = ; =0.

3. Pemuth HepaBEeHCTBO:
(x) O0,ecmu f(x)= +
4. Haiigute npou3BOIHYIO (DyHKITHH:
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a)y=( -2*( +4),6)y=——B)y=

5. MaTepHalbHas TOUKa IBIKETCs 1o 3akoHy X(t) = t ° - 4t 2 . Haiitu ckopocts u
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

1. HaliTu tg yria HakjoHa KacaTelbHOW K rpaduky (yHKIUU y=x2-3x B TOUKE ¢ abcuuccoit
onl.

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

3. Haiitu Touku rpaduxa QyHkiuu f, B KOTOpHIX KacaTelbHas MapajuielbHa ocu abcrucc
£(x)=x3-3x+3x.

4. Haiitu Touku rpaduka QyHKuuu f, B KOTOpbIX KacaTeabHas HAKJIOHEHA K OCH OX IMOJ YIJIOM
45° f(x)=3x>+6x.

CamocrosiTebHast padoTa Ne 63

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

3. HanTn npomexyTKM Bo3pacTaHms U ybbiBaHUA PYHKUMN: y = 3= -x%+6x

2
4. MOCTPOUTL CXEMATUYECKM rPadUK GYHKLMM Y = —X°- 2X
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Tema 11. UHTerpaJ u ero npuMeHeHue
IIposepounasi padora Ne 10 «IlepBoodpa3nas. MHTErpam»

Bapmuanr 1

1. Beruucnuthb onpeesieHHbI HHTErpal:

2. BpuucanTh onpeieeHHbI HHTErpajl METOA0M OJICTAHOBKHU:

3. BerancnuTs, npeaABapuTENbHO 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= ,y=0,x=1,x=4.

5. CKOpOoCTh OBUKCHHS TOUYKH U3MEHSIETCS 10 3aKOHY V = 3t 2 4+ 2t +1 (w/c). Haiitu
yTh S, MPOWUICHHBIN TOUKOM 3a 10 ¢ OT HavYayIa JBMIKCHUS.

Bapuanr 2

1. Beiuucnuth onpeesieHHbI HHTErpal:

2. BbuucanTh onpeieleHHbI HHTErpajl METOA0M OJICTAHOBKHU:

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

4. Haiitn 00beM Tea, MOJIy4eHHOTO MPU BPAIIEHUU BOKPYT OCH a0CITHCC
KPUBOJIMHEHHON Tpanenuy, orpaHudeH ol muausamu: y =,y =0,Xx=0,x=1.

5. CKOpOCTh IBUKEHHS TOUKU U3MEHSETCs 1Mo 3akoHy V =9t 2.8t (m/c). Halitu myTh
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
pacTsHYTh NPYXKHUHY Ha 8cM?

CamocrositeibHas padora Ne69
Bapuanrt -1
1. BeiBeaure ¢popmynny o0bEMa mapoBoro cermeHTa paguyca R u Beicotst H.
2. Ilyctp V — 00bEM 11apa 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 1mapa paauyca R, a S — miomians ero nopepxnoctu. Haligure Ru 'V,
ecin 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 TEOpUH BePOHTHOCTeﬁ M MaTeMaTH4eCKOH CTATHCTUKH

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 paGora 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 HEPpaBeHCTBA
KonTposabHasi pa6ora «YpaBHeHUs] H HEPABEHCTBA)

Bapuanrt -1

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

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

Ne 2. Pemnre ypaBHEHHE:

a) V2x*+7 -2=x; G)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 1eble peleHus

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

Bapuant — 2
No 1. Pemure ypaBHeHUE:

a) 9* =
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 HEIbIC peleHUs 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

CamocrosiTeqbHasi padbora Ne75
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CamocrosiTesbHass 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. KOHTPO/IbHO-OLICHOYHbIE MATEePHAJIbI JJIsl MPOMEKYTOYHON AaTTeCcTalMM MO y4eOHOM
aucuunianae OY 1.04 «MaTemaTuka»

JK3aMeHAIMOHHAA padoTa no yyeoHoi qucuunianne OY/1.04 «MaremaTuka

Bapmuanr 1
YACTb 1
B1. Haitnute 3HaueHuE BhIpAKECHHUS: :

B2. HaiinuTte 3HaueHue BbIpaXKCHUS:

B3. Haitngure 3HaueHue BoipakeHus: 16 - 6195'5 *,
B4. U3 cnoBa «(MATEMATUKA» cny4aiineiM 00pa3oM BeiOMpaeTcs onHa Oyksa. Haiinure
BEPOSITHOCTb TOT'0, 4YT03Ta OyKBa OKAXETCs COITIaCHOM.

BS5. HaliguTe 3Hauenne npousBoaHon GpyHkuu f(x) =2 ©-05x* -8 npu x = 2.
B6. Haitnure pemenue ypaBHEHUS: ':],25"’_:'r = 64"

B7. Haitnute kopens ypasnenus: 10g5(4 — x) = 3.
14 5in 207 - cos 207

B8. Haiinure 3HaueHe BbIPAKEHUS:

sin 40°
B9. Haiingute yrnoBoii koa¢hduireHT kacaTesnbHOl K TpaduKky
_ . 2x—1 _1
byHKIMU y = € B TOUKE X0 = .

B10. [Tnomans noBepxHocTu Kyda paBHa 882. Halinute ero quaroHaiis.
3 2
B11. Haiinure 3HaUCHUE BBIPAKEHUS: (—4 " + 6 E) - 3,84.

9
B12. Haitnure HauGonblee 3Ha4eHne GpyHKIMU y = X + . Ha orpeske [—4; —1].

YACTHD 2.
C1. Peumnte ypasuenne: 64" + 2213 _12=0.
(x+5)(x—6
C2. Pemmre HepaBEeHCTBO METOJIOM HHTEPBAJIOB: —: {1 ) = 0.
x—
C3. Pemmte HepaBenctso: 10g5(2x — 1) < 3,
C4. HaiinuTe miiomanas GUrypbl, orpaHU4eHHOM rpadgukoM QpyHKINUN
y= X2 + 5x +6, npsMbIMU X = — 1, X =2 1 ocklo alciuce.
C5. JlBa meTayutnyecknx Kyba ¢ pedpamu 2 ¢cM U | CM CIUTaBJICHBI B OIMH KYO.
Omnpeznenute MOJHYIO MOBEPXHOCTh 3TOTO KyOa.
C6. BricoTa kOHYCca paBHa 5 CM, a YTOJI IIPH BEPIIUHE OCEBOTO CEUCHUS

pasen 120°. HaiiguTe 06beM KOHYyCA.

Bapmuanr 2
YACTbH 1

B1. Hangute 3Ha4yeHMe BblpaXKeHUs:
B2. Hangute 3HayeHMe BblpaXKeHUs:
B3. Hangute 3HayeHue BblpaxkeHua: 10

B4. B naptum 13 400 TenieBM30pPOB OKa3anocb 8 bpakoBaHHbIX. KaKkoBa BEPOATHOCTb KYNUTb
MCnpaBHbIN Tenesnsop?

B5. HaauTte 3HauyeHne npomssogHom GyHKumMM f(x) =2 —3 +7npnx=1.
B6. Hanagute peweHne ypaBHeHUA: =
B7. Halignte KopeHb ypaBHEHMUA: =3,
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B8. Halante 3HauyeHMe BblipaXKeHUsA:
B9. Haiignte yrnosoi KoapduUMeHT KacaTeNbHOM K rpaduKy
OYHKUMK y = B TOYKE Xg=—.

B10. O6bem npamoyronbHoOro napannenenunesa paseH 108. Yemy byaet paseH obbem
napannenenunesa, eCan Kaxaoe ero pebpo yMeHblUMTb B TpU pasa?

B11. Hangute 3Ha4yeHMe BblparKeHUA: - - 2,4

B12. HanguTte Hanbonbluee 3HaYeHMe GYyHKUMK y = X7 -7%% +11x- 10
Ha oTpe3Kke [0;3].

YACTbD 2
2
C1. Pemmure ypasrenue: 2°5+ 872 —5=0.
2-253
C2. Peminte HEpaBEHCTBO: z 1 0

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

C4. HaiinuTe miomaas GUrypsl, orpaHU4eHHOM rpadukom QpyHKINUN

y=x? —6X + 8, IpAMBIME X = — 2, X =— | 1 0CbI0 aOCIIHCC.

CS5. Tpu 0aMHAKOBBIX METALIHUYECKUX KyOa ¢ pedpamu 1o 4 cM CIIIaBJICHBI
B 0J1H Ky0. Ompenenure MOJIHYIO TOBEPXHOCTH 3TOrO Kyoa.

C6. BricoTa koHyca paBHa 12 cMm, a ero o6pasyromias paBaa 13 cm.
Haiigure 06beM KoHYCA.

Bapuant 3
YACTbH 1

B1. Haiinute 3HaueHue BoIpaXKeHUS:

B2. HaliguTe 3HaueHue BbIPAKEHUS:

B3. HaiiguTe 3HaueHue BoIpakeHUs: 7

B4. Ha HayuHo#1 KOH(pepeHnn OyayT BeICTynaTh 3 Aokjaaauuka u3 ['epmanuu, 2 u3z Poccun u 5
u3 SInonuu. Haiimute BEpOsSTHOCTH TOTO, YTO MOCIEIHUM OYAET BBICTYIATh AOKIAAUUK U3
Poccun, ecim mopsiioK BEICTYIUICHUS ONIPEACIIAETCS Kpeouem.

BS. Haiinute 3Hauenue npousBoaHoi pyHkuuu f(x)=-- +4 -12npux=1.

B6. Haiinure pemenue ypaBHeHHUS: = .
B7. Haiinute KOpeHb ypaBHEHUS: =0,5.

B8. Haiinure 3HaueHMe BbIpAKEHUS:

B9. Ilpsimas y = 1 — X mapasienbHa KacaTelbHOU K rpaduky QpyHkiuu y=2 -3x-4
Haiiaute abcuuccy TOUKM KacaHUsl.

B10. /lnaronans kyba paBHa . HaifauTe miomaas TOBEPXHOCTH 9TOTO Ky0a.

B11. Haiinute 3HaueHnE BhIPaKEHUS: - - 24,

B12. Haiinure HanmenbInee 3Hadenne pynkuuu y =4x - 44 X + 1

TT
Ha oTpesKe |~ —; 0
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YACTbDb 2
Cl. Pemute ypaBuenue: tg X + ctg X = -2. Haitgute Bce KOpHU 3TOTO YpaBHEHMUS,
NpUHAJIEKAIIIE IPOMEXYTKY [—31; —]
C2. Pemure HEPABEHCTBO: @ = 0.
Y 1-x2

C3. PemuTe HEPaBEHCTBO: 2le (x* =) =20,125
C4. Haiinure momane miockol GUrypsl, OrpaHHueHHON rpadukoM GyHKINU

y=2x-x2 U TPSMOU y = - X.
C5. Pemmre ypasrenne: 23 x +1-3/x+1=6
C6. BricoTa konyca paBHa 12 cm, a ero obpasyromas paHa 13 cm.

Haiinure 06beM KoHYCA.

Bapmuanr 4
YACTb 1

B1l. Hailante 3HauYeHMe BblipaXKeHUs:
B2. Hangute 3Ha4yeHMe BblpaXKeHUA:
B3. Hallaute 3HauyeHMe BbipaXKeHua: —

B4. B ypHe nexat 3 6enbix, 2 }enTbix 5 KpacHbIx WapoBs. Hangute BEpOATHOCTb TOTO, YTO
M3B/IeYEHHbIN Hayrag wap byaeT }KenToro ugeTa.

B5. HaauTte 3HauyeHne nponssogHoM GyHKUMK f(X) = —— npu x =-3.

B6. Haliaute pelseHune ypaBHeHus: — =
B7. Halante KopeHb ypaBHeHUA: =3.
B8. Hailante 3HauyeHme BblipaXKeHUs:

B9. Mpamana y = 2x - 1 napannenbHa KacatenbHOM K rpaduKky GyHKLUMN y=  -x-2
HanauTe abcumccy TOUKKM KacaHuA.

B10.06bem umnnHapa paseH 30 . Yemy paBeH 06beM KOHYCa C TaKMM ¥Ke OCHOBaHNEM U

BbicoTOM? OTBET AaiiTe B

B11. Hanaute 3HayeHMe BbiparkeHuUa - :280-1.

B12. HanauTte TO4YKy MakcMMyma GyHKLUMM Yy =— -2+ 3t

YACTB 2
Cl. PewuTe ypaBHeHue. 5 HalianTe Bce KOPHW 3TOro ypaBHEHMUA,

npuHagnexKawme NpoMexyTRy  —

C2. Pewnte HepaBeHCTBO: ———

C3. Pewnte ypaBHeHue: (3 =0

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

C5. Pewwurte cuctemy:

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

1BapuanT
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 OTBeT
1C X=-
2C XE (-00;-5]U(:;6]
3C (0,5;14)
4C 28,5.
5C S=183/3 cm?
6C V = 1257 cm?
OTBeTbI K 3a1aHUAM YacTu 1
2 BapUAHT
Ne OTtBer
3aIaHuA
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
2€ XE(-0;-5)U(-2;5)
3C (1 g; 23)
4C 191
3
5C S =96 39 cu?
6C V =100 cm?

Bperl Ha MOATOTOBKY U BBLINMOJTHEHHUE: 4 gaca.

IlepeuyeHb 00bEKTOB KOHTPOJISI H OLIEHKH

HaumenoBanue 00LeKTOB

OcHOBHBIE TOKA3ATEJIH OLEHKU

KOHTPOJISA M OLlCHKH pe3yJbTara
V1 YMeHue BBITOIHATE - BrimonHenue
apudMeTHIecKue ICHCTBUS HaJl apumeTHIecKux

qucjiaMy, codeTast YCTHBIC U
IMNUCBbMCHHBIC HpI/IéMI)I

JIEUCTBUI HAQ
NEHCTBUTEILHBIMHI YUCIAMHU

V2 YMmenune HaxoouTh 3HaUECHUE
KOpHSI, CTENICHH

- Haxoxxnenue 3HavueHust

KBaJPaTHOT'O KOPHS U3
JIEMCTBUTEIBHOIO YHCIA.

- Haxoxxenue KopHs n—

Olf CTeneHH U3 NEeHCTBUTEIHLHOIO YUCIa

V3 YMenue BbINOIHSTE
npeoOpa3oBaHMs BBIPAKEHUH,
npuMeHsisi POpPMYIIbI, CBI3aHHBIC
CO CBOMCTBAMU CTeIeHeH

- [IpeoGpaszoBanue
BBIPaKCHUH, COJICPIKaAIINX
CTCIICHb

V4 YMmenune BLIUMCIIATH 3HAYEHUE
GYHKINY 110 3aJJaHHOMY 3HAYEHUIO
aprymeHTa

- Briuuciienue 3Ha4YeHUN
GbyHKIUH M0 3aJaHHOMY
3HAYEHUIO apTyMEHTa

Y6 Ymenue ctpouts rpaduku
U3yYEHHBIX (QYHKIMH

- [Toctpoenue rpadukon
U3YYEHHBIX (QYHKIHH.

- Unnmroctpanusi OCHOBHBIX
CBOWCTB (pYHKLIUH 110

rpaduky.

V8 YMenune HaxoauTh
MIPOU3BOTHBIC
AIIEMEHTApHBIX (PyHKINN

- Haxoxnenue
[Ipon3BOIHBIX AJIEMEHTAPHBIX (PYHKINN

Y9 VMeHune ucnonab3oBaTh
IIPOU3BOJHYIO JUISl U3yUYEHUS
CBOMCTB (PYHKIIMI U IOCTPOEHUS

- 3yueHune cBOMCTB
(GyHKIMN ¥ TOCTPOEHUE
rpaduKoOB ¢ MOMOUIBIO

rpadukoB MIPOU3BOIHOM

V10 YMenue pemars 3a1a4u Ha - Boruncnenne

HaXO0XKJACHUE HaMOOJIBIIIEro U MpUOTMHKEHHBIX 3HAYCHHH

HAUMEHBIIIETO 3HAYCHUS C MMOMOIIILIO
IIPOU3BOJHOM.

- Pemenue 3amau
MPUKJIATHOTO XapakTepa
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V11 YmMmeHne BEIUUCIATE B
MPOCTEUIINX CITyYasX MIOMIAIN C
HCITOJIb30BAaHUEM OIPEACIEHHOTO
WHTErpaja

- Beiuncnenue
ONPEACIEHHOTO
WHTerpana.

- Beruucnenue miomanen
1 00BEMOB MPOCTEHIINX
¢buryp ¢ uCroab30BaHUEM
ornpeaenéHHOro HHTerpaia

V12 Ymenue pemarb
paLMOHATIBHBIX

HOKa3aTelbHbIE,
JorapupmMuyecKue

YpaBHEHUS, CBOJSALIUECS K
JUHENWHBIM M KBaJIPaTHBIM, a TaKXkKe
AQHAJIOTMYHbIE HEPABEHCTBA U
CHCTEMBI

- Penienue pauinoHaabHbIXYpaBHEHUN U
HEpPaBEHCTB.

- Perrenre mokaz3ateabHBIX

YpaBHEHUH U HEPABEHCTB.

- Pemienue

Jorapu(pMUIecKux

YPaBHEHUH U HEPABEHCTB.

VY21 Ymenue nzodpaxarb
OCHOBHBIC MHOT'OTPAaHHHUKHU

- [TocTpoeHre MHOTOTpaHHUKOB
- Beimonnenue ueprexeit o
YCIOBHSM 33a4H.

V23 Ymenue pematb
MJIAHUMETPUYECKUE U TIPOCTEHIITNE
CTepeOMETpUYECKHUE 3aaul Ha
HaXO0X/IEHUE T€OMETPUUYECKUX
BEJIMYUH (JIUH, YTJIOB, IJIOIIACH,
00BEMOB)

- Pemienue 3agay Ha
HaX0XJICHHUEC
TCOMCTPHUUCCKUX BCIIMYUH

V24 YMmeHue ucnosib30BaTh Ipu
pEeUICHUN CTEPEOMETPUIECKUX
3a1au

JIaHUMEeTpu4ecKue (HakThl U
METO/IBI

- Pemenue 3a/la4 CTCPCOMCTPHUH, OITUPAACH HA
3HAHUA 110 INITAaHUMCTPUHN

V26 YMmenune ucnoab3oBaTh
nprOOpeTEHHBIC 3HAHUS U YMEHUS
B MIPAKTUUECKOU JIEATETLHOCTH 1
MMOBCEIHEBHOM KU3HU

- Pemmrenue HECTAaHJAPTHBIX 3a1a4
MPAKTUYECKOTO
COZIepIKaHUSI.

PaboTa cocTouT U3 IBYX YacTei U coAepKUT 18 3amanuii.

Yactb nepBast coaepkut 12 3apanuii 00s13atenbHoro ypoBHs. [Ipu nx
BBITIOJIHEHUHU HAJI0 3alKCaTh PeIICHUE.

YacTp BTOpas coaepxuT 6 0osee CIOKHBIX 3a1anuid. [Ipu BeIMOTHEHUH
3QJTaHUI HAJ0 3aIUCaTh PEIICHUE C 000CHOBAHUEM, BHITIOTHUTE YEPTEKH K
3aJaHUsIM, 3aIIMCaTh YCJIOBHUE 3a]1a4U.

Ikana oueHku 00pa3oBaTeJbHBIX 10CTUKEHU I

Pe3yabTaTBHOCTH B 0asiax OueHkKa ypoBHSI NOATOTOBKH
(IpaBHJIBLHBIX OTBETOB) baua (otMerka) Bep0OaJsibHblii aHAJIOT
19 -246. 5 OTan4HO

13-180. 4 Xoporio

8—-126. 3 Y 10BIETBOPUTETHHO
Menee 8 0. 2 HeynoBineTBOpUTEIHHO
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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
bammako M.M. Marematuka: y4eOHUK JUIsI CTYJ. YUPEXKACHUN cpei. mpod. oOpa3oBaHUS. —
M., 2014.
bammako M.UM. Maremaruka. COOpHUK 3a1a4 TpodUIbHON HAMPaBICHHOCTH: y4e0. mocodue
JUTISL CTYJI. YUpEXIeHU cpel. nmpod. oOpazoBanus. — M., 2014.
bammako M.M. Maremaruka. 3agaunuk: y4ed. mocoOue Juisi CTyA. YUpEeKICHHUH cpel. 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 oOpa3zoBanusi U Hayku P® ot 17.05.2012 Ne 413 «OO6 yrBepxaeHUn
benepanbHOrO roCyIapcTBEHHOTO0 0Opa30BaTENbHOIO CTaHAApTa CPEAHEro (MOJHOro) OOIIEero
obpazoBanus» (3apeructpupoBan B Muntocte P® 07.06.2012 Ne 24480).

[Tpukaz Munobpuayku Poccun ot 29.12.2014 No 1645 «O BHecenun uszmenenuit B Ilpukas
MunucrepctBa obpa3oBanus U Hayku Poccuiickoit ®@enepannu ot 17.05.2012 Ne 413 «O6
YTBEpkKACHUH (PeepabHOTO TOCYAApCTBEHHOTO 00pa3oBaTENbHOIO CTaHIAPTa CPEIHEro
(momHOTO) 00I11IETO 00pa30BAHUS Y.

[Tucemo JlemapTameHTa rocyIapCTBEHHON MOJUTUKH B cdepe MOATOTOBKH pabouMx KajJpoB U
JITIO MunuctepctBa obpazoBanusi u Hayka PD ot 17.03.2015 Ne 06-259 «Pekomenganuu mo
OpraHM3alMy  TOJY4YEeHHUs CcpelHero oOmero o0pa3oBaHMs B Ipeleinax  OCBOEHUS
00pa30oBaTeNbHBIX MPOrpaMM CpPEAHEro NnpodeccuoHaIbHOro 00pa3oBaHMs Ha 0a3e OCHOBHOIO
o0uiero oOpa3oBaHMsl C y4eTOM TpeGoBaHUM (eepalibHbIX FOCy1apCTBEHHBIX 00pa30BaTeIbHBIX
CTaHJapTOB M TONTy4aeMoW MpoQeccHH WM CIEHUATbHOCTH CpeIHEero mnpodeccruoHalbHOTO
o0pazoBaHUs

JlonoJHUTEIbHAS JIUTEPATypa

['puropse C.I'., UBonruna C.B. Marematuka : yueOHUK Ui CTyA. oOpa3oBaT. y4pexKIeHUMH
cpen. mpod. oopazoBanus. — M., 2014.

boromonos H.B., Camoiinenko II.1. Maremaruka: yueOnuk s CI1O —M. : M3naTenscTBO
IOpaiit, 2018

bawmaros M. U. MatemaTnka. DNeKTpOHHBIN yue0.-MeTO/I. KOMIUIEKC VI CTYl. YUPEKICHUM
cpen. mpod. odpazoBanus. — M., 2015.

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

Konmoropos A.H., AGpamoB A.M., dynuunein FO.IL. u np. AnreGpa u Hadana aHanuza: Yueo.
s 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 Marepuaniel 1o Marematuke B EnuHON  KoJuleKuMM — ITM(POBBIX
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 O6pa3oBaTe/IbHBIH MAaTEMAaTHYCCKUI CAalT
Exponenta.ru

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

JonosiHenusi 1 u3MeHeHUus K komiuiekty KOC na 2019-2020 yuyeOHblii roj

Jomnonaenus u nuamenenus Kk komruiekty KOC na 2019 -2020 y4eOHBI# roj Mo JUCIUTUINHE
OV 1.04 «MaTtemaTuka
B xommiiext KOC BHeceHb!I cienyromnme
W3MEHEHUS:

Hononuenus 1 u3menenust B kommuiekte KOC o6cyxaens! Ha 3acepanuu [THK

« » 20 r. (mpoTokoi No ).
IIpencenarens TILK / /
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IIpoHymepoBaHo, mpouiHy poBaHO

U 3aBEPEHO I€YaThio 7./
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