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IHosicHUTEABLHAA 3AIINCKA

®onp oueHounbix cpenacts (POC) yueOHOM 001Ie00pa30BaTEABLHON JUCIUTLTAHBI
«Matematuka: anreOpa ¥ Hayajga MaTEeMaTUYECKOrO0 aHaiW3a, TEOMETpUs» —
COBOKYITHOCTb METOJIMYECKUX MaTepuanoB, (GopM H Opouenyp TEKYHIEro KOHTPOJIS
3HaHUM, MPOMEKYTOUHOM aTTeCTalnd, OOECIEUUBAIOIINX OIEHKY COOTBETCTBHS
0o0pa3oBaTeIbHBIX PE3YyJAbTAaTOB (yMEHUM, 3HAHWUW, KOMIETEHIMNA) O0O0y4aronuxcs
tpedoBanusim OI'OC CIIO.

®OC no ydyebHOM 0O0mIE00pa3oBaTeNbHON nucHUIUIMHE «MartemaTtuka: aiaredpa u
Hayajga MAaTeMaTHYECKOrO0 aHajiu3a, TreoMeTpus»  cOpMHpOBaH U3 KOMILUICKTOB
KOHTPOJIbHO-OIIEHOYHBIX cpenctB (mamee - komiuiektel KOC), co3gaHHBIX B
COOTBETCTBHHM C paboyel mporpaMmoil TaHHON AUCIMIUIAHBI.

®OC no ydyebHOM 001IE00pa3oBaTebHON nucHUIUIMHE «MaremaTtuka: anredpa u
Hayaja MaTeMaTH4YeCKOro aHaln3a, reoMeTpusi» cHOpMUPOBAH B paMKax MpPOrpamMMbl
MOJATOTOBKHM CIENHUANIUCTOB cpenHero 3BeHa mo crnenuanbHoctd 40.02.01 TlpaBo u
OpraHu3aIs COIUATILHOTO 00ECIICUCHHS.

HopmaTuBHBIMM OCHOBaHUSMH TIPOBEJCHUS OILICHOYHOW TMPOIEAYPHI SIBIISIOTCS
tpeboBanuss PI'OC CIIO mno cneuuansHoctu 40.02.01 IlpaBo u opraHuzanus
COITMAILHOTO 00ECIeUYeHH s, YTBEPKIESHHOTO MPUKa3oM MUHUCTEpPCTBa 00pa30BaHUS U
Hayku Poccuiickoii @enepanuu ot 12.05.14 r. per. Ne 508, paboyas nmporpamMmma yueOHOMH
auciuIuInHbL, [looxkeHne o TeKyieM KOHTPOJie 3HAHUM, MPOMEKYTOUHON aTTEeCTAlluU U
nepeBojie 00yJarouuxcsi Ha CIEIYIOMNI Kypce, yTBepkIeHHoe npukazoMm no ['AIIOY
«HI'TK» ot «09» urong 2016 r. Ne 178-V.



1.IMIacnopT koMIIeKTa GOHAA OLEHOYHBIX CPEICTB

B pesynbraTe ocBoeHUsT yueOHON AUCIUILIUHBI MamemMamuxa 00yJdaromuincs
noibkeH oonanatek npenycMmorpeHabiMu OI'OC no cnennansHocT 40.02.04 TIpaBo
Y OpraHM3alusl COLMAIBHOTO OOECHedYeHHUs CIEAYIOUMMU YMEHUSIMH, 3HAHUSIMHU,
KOTOpbIe GOPMUPYIOT  OOLIME KOMIETEHIUH.

®dopMoil aTTecTaluy 1Mo y4eOHOM TUCHUILIMHE SBISETCS SK3aMEH.

2. Pe3yabTaThl 0OcBOeHMS YUeOHOI TUCHUILVINHBI, MOAJIeKAIUE TPOBEPKe

2.1. B pe3ynapTare arrecTaid MO Y4yeOHOM JUCHMIUIMHE OCYIIECTBIISIETCS
KOMIUIEKCHAsi TMpOBEpKa CICAYIOIIMX YMEHUNW W 3HaHUHU, a
dbopmMupoBaHusl OOIMX KOMIETEHIIUN:

TaKXKC JHMHaAMHKa

Pe3yabTaThl Iloxa3aTen OLEHKH pe3yabTaTa dDopma
o0y4eHHsI: YyMeHMHS, KOHTPOJISA U
3HAHUA U 001IHe OlleHMBAHUA
KOMIIEeTEHIINH
3Hanusn:
3-1. 3naueHue 3HaeT Marepual B OOHIMX YepTax; VYcTHbIi
MaTEeMaTUYECKOM MaTEeMaTUYECKUE METO/IbI pElIeHHs | OTpocC.
HAYKU I pEUICHUs] | IPAKTUYECKUX 3a/ad; MOXKET NPUMEHSTh 3anaum.
3a/lay, BO3HUKAIOIIMX | MATEMAaTUYECKUE METOJbl Ui  pellleHUs Tectsl.
B TEOPHUU U IPAKTHUKE, | IPAKTUUECKUX 3a7au. CamocrosiTen
IIUPOTY U B TO K€ pHas padora.
BpeMsI KonTponbHas
OTrPaHUYEHHOCTh paborTa.
IPUMEHEHUs Pegepar.
MaTeMaTUYECKUX [Ipe3entanun
METOJIOB K aHAJHU3y U Hccnenoare
UCCIIEZIOBAHUIO JbcKas padora.

IPOLIECCOB U
SIBJICHUW B TIPUPOJIE U
o01iecTBe.

3-2. 3Hanue
MPaKTUKU U
BOIIPOCOB,
BO3HMKAIOIIUX B
caMOM MaTeMaTHKeE
7utst GOPMUPOBAHUS U
pa3BUTHSA
MaTeMaTHYEeCKOM
HayKH; UCTOPHIO
Pa3BUTHS MOHITHS
YyHclIa; CoO3JaHus
MaTeMaTHYECKOTO
aHaIn3a;

3HaeT OCHOBHBIC METOJBI PELICHUS;
OCHOBHBIC MaTEMaTHYCCKHE METO]IbI
pCIICHHUS THIIOBBIX IPHUKJIAJAHBIX 3a/ad4;
IpHEMBbl PEIICHHWS NPHKIAJHBIX 3a7ad B
podeCcCHOHATBLHOMN JAeATSITLHOCTH.

YcTHBIN
orpoc.

3anaun.

TecTbl.

Camocrosren
bHas padoTa.

KonTponbnas
pabora.

Pedepar.

[Ipe3enTamuu

Hccnenosate

JbCKas padora.




BO3HHMKHOBCHUA U

pasBUTHUA TCOMCTPUH.

3- 3HaeT onpeneneHust U GOPMyIbI; YcrHbli
3.YHuBepcaibHbIN 3HAET OCHOBHBIE METO/Ibl PEIICHUS TUIIOBBIX | OTMIPOC.
XapakTep 3aKOHOB 3a/1a4; 3HaeT 00JIaCTh MPUMEHEHUS . 3agauu.
pa3BUTHUA TecTsl.
MaTEMaTHUYECKUX Camocrosren
paccyXIeHul; ux pHas padoTa.
MIPUMEHHUMOCTH BO KontponbHas
BCeX 00J1acTax pabora.
YeJI0BEYECKOU Pedepar.
NESATEIIbHOCTHU. IIpesenranuu
Uccnenoare
JBCKas pabora.
3-4. 3Haet onpeneneHus u GopmyIsl; VYcTHbIi
BepositHOCTHBIH 3HAET OCHOBHBIC METOJIbI PEIICHUS TUIIOBBIX | OTIPOC.
XapakTep pa3IuyHbIX 3a/1a4; 3HaeT 00JIaCTh MTPUMEHCHHUSI. 3anayu.
IIPOLIECCOB TecTsl.
OKPYKaIoIIEro Mupa Camocrositen
bHas padoTa.
KonTtponbnas
pabora.
Pedepar.
[Ipe3enTanuu
HccnenoBate
JBCKas pabora.
YMmenus:
V-1BbInonHATh YMeer  HCHOJIb30BaTh  OCHOBHBIE YcTHBIN
apupMeTHIECKue PUEMBbI, OCHOBHBIE MOHSATUS U (POPMYIIBI; | OIIPOC.
NENUCTBUS HaJl | pemaTh 3a/1auu MPUKIIAIHOTO XapaKTepa. Camocrosren
YHUCTIaMH, codeTas pHas paboTa.
YCTHBIE u KonTposnbhas
NHUCHMEHHBIE pabora.
MPUEMBI;  HAXOJHTh
MPUOITNKEHHBIC
3HAYEHUS! BEJIUYUH U
MOTPEIIHOCTH
BBIYKMCIICHU I
(abcomoTHAs u
OTHOCHUTEJIbHAS );
CpaBHUBATh
YHUCJIOBbBIC
BBIpaKEHUS;




V-2.Haxonuthb JlaeT ompeniesnieHrust OCHOBHBIX YcTHBIN
3HAYCHUS KOpPHSI, | HOHATHIA, YMEET UCIIOJIb30BaTh MPUEMBI, orpoc.

CTENeHH, Jorapudma, | IpUMEHITh OCHOBHbIE IPUEMbI U OCHOBHBIE CamocrosiTen
TPUTOHOMETPUUYECKUX | (POPMYJIBI. pHas padora.
BBIpaKCHU M Ha KoHnTponpHas
OCHOBE OINPEIEIICHHUS, pabora.

HCIIOJIb3YS IIpU Hccenenosare
HE0OXOIUMOCTHU JbCcKas pabora.
MHCTPYMEHTAJIbHbIE

CPEACTBA;

N0JIb30BATHCS

npUOIMKEHHOM

OLIEHKOM npu

MPAKTUUYECKUX

pacuerTax;

V- YMeer  ucnonb3oBaTh  (OPMYIIBI, YcrHbIN
3.BoInonHsTh peniarhb 3a/1auu, OMUPASICh Ha | OIpoC.
npeoOpa3zoBaHUs TEOPETHUECKUN MaTtepua: pemaTh 3agauu.
BBIPAKEHUH, IPaKTUYECKYIO 3ajauy, W3YYEHHBIMH Camocrosren
npuUMeHsist (pOPMYIIbI, | METOJIAMH. pHas pabora.
CBSA3aHHBIE co KontponbHas
CBOMCTBaMu pabora
CTEIICHEH,

Jorapudmos,
TPUTOHOMETPUUYECKUX
byHKIMH;

V- YMeer  ucnonb3oBaTh  (OPMYIIBI, YcTHBIN
4.BbI4HCIIATh pemarb 3a/1a4H, OMUPASICh Ha | OIpoc.
3HaueHWE (PYHKIUU | TEOPETUUECKUN Martepuai: pemathb 3agauu.

1o 3aIaHHOMY | PAKTUYECKYIO 3ajauy, W3YYEHHBIMU CamocrosTen
3HAQYEHUIO apryMeHTa | METOJaMHU. pHas pabora.

npu Pa3IUYHBIX KonrtponbHas
cnocobax  3adaHus paboTta

byHKIIHN

V- YMeeTr  ucnonb3oBaTh  (POPMYIIBI, YcTHbIM
5.0npenensrsb pemiarhb 3a/1auy, ONHpPAsCh Ha | ompoc.

OCHOBHBIEC CBOMCTBA | TEOPETUYECKUU MaTepuat: perarh 3agauu.

YHUCIIOBBIX (DYHKITMH, | MPAKTUYECKYIO 3ajauy, U3YYEHHBIMU CamocrosTen

WJUTIOCTPUPOBATh UX | METOJAMHU. bHas paboTa.

Ha rpadukax KonTposnbHas
paboTta

V¥-6.Ctpouts YMeer  ucnosib3oBathb  (HOPMYIIBI, YcrHbIl
rpauKi M3YYEHHBIX | peliaTh 3a/1a4H, OIHUPAsICh Ha | onpoc.




GyHKUUH, TEOPETUYECKHAN MaTepHal: pemarhb 3anauu.

WUTIOCTPUPOBATh O | MPAKTUUECKYIO 3ajauy, U3Y4YEHHBIMU Camocrositen

rpa¢uKy  CBOMCTBa | METOJaMHU. pHas padora.

AJIEMEHTaPHBIX KontponbHas

byHKITNIT; pabora
HccnenoBarenbekas
pabora.

V- YMeer  ucnosb3oBaTh  (OPMYIIBI, YcrHbIi
7.Mlcnionib30BaTh peuiaTth 3a71a4u, OIUPASICh Ha | OIpoc.

MOHATHE  (PYHKIUU | TEOPETUUYECKUI MaTepHal: pemaThb 3anauu.

JUIL  ONMHMCAHUS U | IPaKTUYECKYIO 3a/1aqy, U3Y4YEHHBIMU Camocrosren
aHanu3a METOJaMHU. pHas padbora.
3aBUCUMOCTEN KontponbHas
BEJIMYUH paboTta

V-8.Haxonuts YMeer  ucnosb3oBaTh  (OPMYIIBI, VYcrHbIi
TPOU3BOIHBIE pemiath 3a/1a4H, OMUPASICh Ha | OIpoC.
AJIEMEHTaPHBIX TEOPETHICCKUN MaTtepua: pemathb 3agauu.
byHKIM; IPAKTUYECKYIO 3a/1a4y, W3YYEHHBIMH Camocrosren

METOaMHU. bHas padoTa.
KonTtposnbHas
pabora.

V- MoseT naTte onpeneieHue OCHOBHBIX VY CcTHBIN
9.Mcnonb30BaTh MOHSTHM, YMEET HCHOJIb30BaTh (OPMYIIBI, | OIIPOC.
NPOU3BOJIHYIO  JUJIS | BBIMIOJHSET MOCTPOEHUE Tpaduka. 3agauu.
U3Y4YEHUsT  CBOICTB Camocrosren
byHKIMI u pHas paboTa.
ITOCTPOCHUS KonTtponbnas
rpaduKoB; pabora.

V- YMeer  ucnonb3oBaTh  (OPMYIIBI, YcTHBIN
10.ITpumensTH OPUMEHATh METOAbl PEIIEHUS; PEeIIaTh | OMPOC.
MPOU3BOJHYI0  JUISl | 3aJla4 MPUKIIATHOTO XapaKTepa. 3agauu.
MPOBEACHUS Camocrositen
MPUOITNKEHHBIX pHas pabora.
BBIUMCIICHUH, PElIaTh KonTposnbhas
3aJla4dl TPUKIATHOTO pabota
Xapakrepa Ha
HaX0XJICHHE
HanUOOJIBIIETO u
HaUMEHBIIETrO
3HAYCHMUS;

V- YMeer  ucnonb3oBath  (HOPMYIIBI, YcTHbIN
11.Beraucnsartob B | IPUMEHATh METOJbl PELICHUs; pPEWarh | ONpoc.
MPOCTEUIINX CIIy4asdX | 3a/1a4d NPUKIIAJHOTO XapakTepa. 3anauu.
IJIOIIAN U OOBEMBI C Camocrosren
HCTIIOJIb30BAHUEM bHas paboTa.
ONPEIIEIIEHHOT O KonTposnbHas
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MHTErpania; pabora.

V-12.Pemars YMeer  ucnosb3oBaTh  (OPMYIIBI, YcTHbI
palroHaIbHbIE, OPUMEHATh METOIbl  PEIICHUs; PpeIIaTh | OMpoc.
ITIOKA3aTEIIbHEBIE, 3a/1a4M MPUKIAJTHOTO XapaKTepa. 3anauu.
norapudmuyeckue, Camocrositen
TPUTOHOMETPUYECKHE pHas paboTa.
yYpaBHEHHUS, KonTponbHas
CBOJISIIIIMECS K pabora
JIMHEVHBIM 51
KBaJpaTHBIM, a TAKKE
aHaJIOTUYHbIE
HEpPaBEHCTBA u
CUCTEMBI;

V- HNmeet nousaTHE O peLICHUN YcrHbIl
13.Ucnonp30BaTh rpauueckuM METOJIOM, pPelaeT orpoc.
rpaduyYecKuii MEeTOJ | MPOCTEHIe YpaBHEHUSI U HEPABCHCTBA, 3agauu.
pelIeHHs] ypaBHEHUH | 3a/1a4d MPUKIAJHOTO XapaKTepa. Camocrosren
Y HEPABEHCTB; pHas pabora.

KonTtposnbHas
paboTta

V- OpueHTupyeTcs Ha KOOpPJAMHATHOMU YcTHBIN
14.M300paxkaTh  Ha | IVIOCKOCTH;  M300pakaeT  peuieHusT Ha | Ompoc.
KOOPJIMHATHOM KOOPJIMHATHOM TIOCKOCTH; PEIIAET 3aJa4u. 3agauu.
IJIOCKOCTH  PELIEHUs Camocrosren
YpaBHEHUH, pHas pabora.
HEPaBEHCTB U CUCTEM KontponbHas
c TBYMSI pabora.
HEU3BECTHBIMY;

V- YMeTh aHAIM3UPOBATH TEKCT 3aa4H, VY cTHBIN
15.CocraBnsath U | peluiaTh 3ajavy Mo npeajio’)keHHOMY OTIpocC.
pelaTh ypaBHEHHS U | aITOPUTMY; CAMOCTOSITEIIbHO OMPEACIISIET 3anaum.
HEPaBEHCTBA, AITOPUTM PELICHUS. CamocrosTen
CBSI3bIBAIOIINE pHas pabora.
HEU3BECTHbIC KonrtponbHas
BEJIMYMHBI B paboTta
TEKCTOBBIX (B TOM
YUCJ€ MPHUKIIAIHBIX)
3a/1a4ax.

V-16.Pemars MoxeT naTh aHaJIA3 AIEMEHTAPHBIX YcTHbIM
NpoCTEeNIINE COYCTAaHMH, yMEET UCIOJIH30BaTh (POPMYJIBI; | OMPOC.
KOMOMHATOPHBIE CaMOCTOSITEJILHO PellaeT 3aJ1auu C 3angauu.
3a1a4u METOJIOM | IpUMEHEeHHEM (HOPMYJT U OCHOBHBIX Camocrosren
nepebopa, a Takke C | HOHATUH KOMOMHATOPUKHU. bHas paboTa.
HCIIOJIb30BaHUEM KonrtponbHas
W3BECTHBIX (GOPMYIT; paboTta

V- JlaeT aHanu3 BEpOATHOCTH, YMEET Y cTHBIN




17.Bpraucnsthb B | HICTIOJIb30BaTh (POPMYJIBI, peliaTh OIIpoc.
MPOCTEHIINX CIydasX | IPaKTUUYECKUE 3a/1a4u. 3anaum.
BEPOSATHOCTHU Camocrosren
COOBITMII HAa OCHOBE pHas padoTa.
rnoacyera qyucia KonTtponbHas
HCXOJIOB; paboTta

V- Y3HaBaTh 00BEKTHI B YcTHbI
18.Pacnio3HaBaTh Ha | IPOCTPAHCTBEHHOM M300paKE€HUH, | OIIPOC.
yeprexax U MOJENSX | CChUIaThCd Ha  TEOPEMbl U aKCHOMBI 3anaum.
MPOCTPAHCTBEHHbBIE CTEPEOMETPHUH; TMPUMEHATH IOJyYEHHbIE CamocrosiTen
(OpMBI; COOTHOCHUTH | 3HAHUS NP PEIICHUH 3a/1a4. pHas pabora.
TpeXMEpPHbBIC KouTponbpHas
00BEKThI C ux pabora
OTHUCAHUSMH,

N300paKEHUSIMH,

V- VYKa3plBaThb B3aMMHOE PAacCIIOJI0XKEHUE YcrHbIN
19.0nuceiBaTh IpsAMBIX M IUIOCKOCTEH, CChUIATBCS Ha | OINpOC.

B3aMMHOE TEOpPEMbl M  aKCUOMBI ~ CTEPEOMETPHU; 3anaum.
pacrnoioKeHue OPUMEHSTh  TOJIyYeHHbIE  3HAHUS  TPHU CamocrosiTen
IPSIMBIX U | peIIeHUH 3a/1a4. pHas pabora.
IJIOCKOCTEN B KonTtposnbHas
IPOCTPAHCTBE, pabora
apeymeHmupoeambs

ce0U  cydcOeHuss 00

9Mom

DPACNONIOHNCEHUU,

V- Y3HaBaTh 00BEKTHI B YcTHbIN
20.AHanu3upoBaTh B | IPOCTPAHCTBEHHOM M300paK€HUH; | OTIPOC.
OPOCTEUIINX CIAy4YasiX | HAXOAUTh JIMHUM T[IEPECEUEHUss U TOUKHU 3agauu.
B3aUMHOE nepeceueHrs 0ObEKTOB; PEIIaTh 3a/1a4u. Camocrosren
pacnoJIoKeHHne pHas pabora.
00BEKTOB B KonrtponbHas
MPOCTPAHCTRBE; pabota

V- YnMmeer gaTh n300paKeHNE OCHOBHBIX YcTHbI
21.U306paxathb T€OMETPUYECKUX (PUTYP; BHITIOTHATD orpoc.

OCHOBHBIE YEPTEXKHU K 3a/1a4€; 1aTh MOSICHEHUS B XOJI€ 3agauu.
MHOTOTPaHHUKHU U | pelieHus 3a1auu. CamocrosTen
KpYTIJIbIE TeJa; bHas padoTa.
BBITIOJIHATh YEPTEXKHU KontponbHas
10 YCJIOBUSM 3a/a4; paboTta

Y-22.Ctpouts JlaeT onpenienieHre CEYCHUIO; CTPOUT YcTHBIN
MPOCTEHIINE CEYEHUS | IPOCTEUIINE CEUEHHUS; pELIAeT 3aJauHt C OIpocC.

KyOa, MPU3MBI, | IPUMEHEHUEM CEUCHHUSI. 3anaum.
UPaMUIBI; Camocrositen
bHas padoTa.
KonTposnbHas
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paboTta

V¥-23.Pemars MoskeT BbIOpaTh 17151 PEIICHHUS YcTHbI
IUTAHUMETPUYECKHE U | TPaBUIIbHYIO (OPMYITY; YMEET UCIOJIb30BaTh | OMpPOC.
IIpOCTENIINE (dopMyIy; pemaer 3a1auu, NoJIy4aer 3anaum.
CTEPEOMETPUYECKNAE | IPABUIIBHBIN OTBET. Camocrosren
3a/1auu Ha pHas paboTa.
HaXO0XICHUE KonTtponbHas
Tr€OMETPUUYECKUX pabora
BEJINYNH (mmmH,

YIJIOB, TUIOIIA/IEH,
00BEMOB);

V- Moxker BbBIOpaTh Uil pELICHUS YcerHbIN
24 Ucnonb3oBaTh NPaBWIbHYIO (OPMYITY; YMEET UCIOJIb30BaTh | OIPOC.
npu petieHuu | GopmyIy; peliaeT 3aaauu. 3anayu.
CTEPEOMETPUUECKUX Camocrosren
3a1a4y pHas pabora.
TUTAHUMETPUYECKUE KouTponpHas
(baKTbl 1 METOIBI; paborTa.

OKIl. JlemoHCTpalus uHTEpeca K Oyayiien

[ToHuMaTh CyIIHOCTh
U COIIMAIBHYIO
3HAYMMOCTh CBOEH
Oynymieit mpodeccuu,
MPOSBJIATH K HEW
YCTOWYMBBI HHTEPEC

HpO(bGCCI/II/I B IIPOTIECCCC TCOPETUYCCKOIO U
IMPOU3BOACTBCHHOI'O O6y‘I€HI/I}I,
I'[pOPI3BOI[CTB€HHOI>i IMPaKTUKHU.

OK2.
OpraHu3oBbIBaTh
COOCTBEHHYIO
NEeSITENLHOCTD,
UCXOOsd W3 Lieed U
cIoco0oB ee

YMeHune opranu3oBaTh CBOIO
NEATENbHOCTD, ISl JOCTUKEHUS LIEJIH,
MOCTaBJIECHHON PYKOBOAUTEIIEM.

JOCTH>KEHUS,
ONpeIeICHHBIX
PYKOBOJHUTEIIEM.

OK3. YMeHue aHalu3upoBaTh  paboOUyIo
AHanu3upoBaTh CUTYalUIO U HaXOJuUTh ONTUMAJIbHOE
pabouyro CUTYalluio, | KOJUYECTBO PEIICHH, BHOCUTHh KOPPEKIIUIO
OCYIIECTBIISTh B COOCTBEHHBIE PE3YJIHTATHI.

TEKYIIAN U UTOTOBBIN
KOHTPOJIb, OLICHKY U
KOPPEKIUIO
CcOOCTBEHHOI
JeSITeIbHOCTH, HECTH
OTBETCTBEHHOCTbH 32
pe3yJIbTaThl CBOEH
paboThI

YMeHne 4eTKOTro ¥ TOUHOT'O
U3JI0KCHUS COOCTBEHHOM TOYKH 3PCHUS, €€
yOequTeIbHOE OTCTauBaHUE.
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OK 4.
OcymecTBAsTh NOUCK

YMeHue MoJIb30BaThCsl OCHOBHOU U
JOIIOJTHUTEIIBHON JINTEPATYPOil;

uH(popmaIu, ONEpPAaTUBHOCTh MOUCKA HEOOXOAMMOU
HEO0OXOIUMOM ISl uHpopmanuu, obecrneunBaolleld Haubosee
3 PeKTUBHOTO OBICTpOE, MOJIHOE u adpexkTruBHOE
BBITTOJTHCHUS BBINOJHEHUE NTPO(eCCHOHATbHBIX 3a/1ay;
poeccuoHaIbHbIX BJIAQJICHUE PAa3JIMYHBIMU  CIIOCOOAMHU
3aay noucka UHPOpPMaLIUK; aJeKBaTHOCTb OLICHKU
M0JIE3HOCTU UH(pOpMaIIUY;
UCIIOJB3YEMOCTh ~ HAWJACHHOW  IJIA
paboTel uH(OpMaUMU B Pe3yJbTaTUBHOM
BBIMIOJTHEHUN  MpOo(eCCUOHANBHBIX  3ajady,
TUTSI npodeccuoHalbHOrO  pocTa |
JMYHOCTHOTO Pa3BUTHSI;

OKS. YMenue ONEPATUBHOIO NIOMCKa
HUcnons3oBare uH(opManmu, HEOOXOoAUMOU i1 Haubosee
UH(GOPMAIIOHHO- ObicTpOro, MOAHOTO U  3()PEKTUBHOTO
KOMMYHUKAIIHOHHBIC | BBITIOJTHEHHS POPECCHOHANBHBIX 3a/1a4; s
TEXHOJOTUU B npo(ecCHOHAIBHOTO POCTa U JUYHOCTHOTO
npodecCroHaIbHON | pa3BUTHSL.

JEsITeIbHOCTH. Bnanenune UH(POPMAIIMOHHO-

KOMMYHHMKAIITHOHHBIMA ~ TEXHOJIOTUSIMHU  JJIS
pelieHrs He THUIOBBIX MPOQeCcCHOHATBHBIX
3a/1ad4.

OK6. Paborath
B KOJUIEKTHBE H
KOMaHJIE,
3 PeKTHBHO
oOmarscs c
KOJIJIETaMHU,
PYKOBOJICTBOM,
KJIMEHTaMH.

B3aumopeiictBue ¢ 00ydaromIuMucs,
npernojaBaTeIsiMM M MacTepaMud B XOJe
o0ydeHUs Ha NPHHIUIAX TOJEPAHTHOTO
OTHOIIICHHS,

s pexkTuBHOE, O0eckoH(IIMKTHOE
B3aMMOJICHCTBHE B YYeOHOM KOJUICKTHBE M
Opwurange;

COOMI0IEHNE ITUYECKUX HOPM OOIIECHUS TIPU
B3aMMO/ICHCTBUH C YYalUMUCH,
IPEeToaBaTesIMH, MacTepaMu U
PYKOBOJIUTEIISIMU NPaKTHKH;
coOmroieHne MIPUHITUTIOB

podeCcCHOHaTBLHON ATHKH.

3. OueHka ocBOCHUA Y4eOHOM IMCHUILIUHBI:

3.1. ®opMbI U METOAbI OLICHUBAHUSA

KoHTposib 1 O11eHKa 0CBOeHHUA YUeOHOM JUCHUIUIMHBI 0 TeMaM (pa3aesam)

DJIeMeHT
yueOHou

(I)Oprl H MECTOJAbI KOHTPOJIA
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aucuuml | Texkyumuii KOHTPOJIb Py0exHblii KOHTPOJIb IIpomexyTounas
HHBI arrecTanus
®Dopma | IIposepsem PopMma IIpoBepsiem dDopma IIposeps
koHTpo | ble OK, Y, | kourpoas | sie OK,Y,3 | konTpoas eMble
JIsl 3 OK,VY,3
Tema I. Iyermmr | V1,31, Baverno | V1,31,
HosTopeH | 32,0K1, noBTopenu | 32,0K1, OK2.
ue ompoc. | OK2. IO
06a3ucHoOr Beonx
0 BIN
MATePHAll | 1o urno
akypea | .
anreOpsl
HETOJIHOM
CpenHen
TITKOJTBI
Plagll\S/II/EIlT%/I'C VYeranr | V1, 31,
MOHSATHS | U 32,0K1,
0 auce. onpoc. | OK2.
Camoct
OSITENb
Has
pabora.
Nel
3auer
f{%%%é; Verunl | V2,V3, KonTposnen | ¥2,V3,
CTCHEHY U | i onpoc | 32,0K1, as pabora | 32,0K1, OK2
noraII))II/I(bM Kontpo | OK2
JbHas
pabota
Nel.
CamocTt
OSITEJIb
Has
pabora.
leMa 4. [yerus | V3,¥12,V13 | Kourpomsl | V3,V12,V13,
OCHOBBL | 34 orpoc | ,33,0K2,0K | as paora | 33,0K2,0K4
TPATOHOM | oo | 4 Ne2
CTPMM | npmas
pabora
Nel.
Camocr
OSITEJIb
Has
pabora.
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I'ema 5.

Yeranl | Y7,Y6,Y5,Y | Kontponsn | Y7,Y6,Y5,V4
Dymkman | 5 oo | 4,0K2,0K1, | as paora | ,0K2,0K1,33
’VHX Camocrt | 33 No2
CBOMCTBA | oo
1 Has
rpaguku pabora.
KonTtpo
JbHAs
paboTta
Nol
Tema 6. | Yerawr | ¥8,Y9,V20, | KonrponsH | Y8,Y9,¥20,V
Mg?gﬁg%H 1 ¥10,V11,32, | as padora | 10,¥11,32,33,
qyeCcKoro Oo1IpocC. 33,0K4 No2 OK4
aHAM3a | CamocT
0SITeIIb
Has
pabora.
Kontpo
JbHAs
pabota
Nel
Tectup
OBaHUE
Tema 7. | Yeruel | V12, Kontponsn | V12,
ngrylleﬂ i V13,V15, as pabota | Y13,V15, 33,
HEpPaBCHC OIIpoC. 33, No3. OKI,OK4
TBa [posep | OK1, OK4.
OYHasI
pabora.
Kontpo
JbHAS
pabora
Nel.
Camocrt
0SITeITb
Has
pabora.
KoMa 0. | Yerrbr | V16Y17, 34. | Kontponsn | Y16Y17, 34.
Topuka, | ompoc | OK1, OK2. |asgpab6ora | OKI, OK2.
CTiTaﬂﬁTH Camocrt
TEOPUA | ogTenb
BEPOSITHO
CTeH. Has
pabora.
Kontpo
JbHAS
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paboTta
Nel

Tema 9. | Ycrasr | V18,V19,32, V18,¥19,32,
HPHI/IIVIBIG it onpoc | OK4,0K2. OK4,0K2
miockoct | CamocT
npé%%%aH osITeIb
CTBC Hast
pabora.
KonTtpo
JTbHAs
pabota
Nol
Muororp | YeTHbt | ¥21,Y22,V2 V21,¥22,¥23
AHHUKHU. | i1 3,32,0K2,0 ,32,0K2, OK4
omnpoc. | K4
Tectup
OBaHHE
Kontpo
JTbHAs
pabota
Nol
LeMa Ll Ve | V22,Y24,32, V22,V24,32,
IOBEPXHO | i ompoc | OK4 OK4
CTH
BpAILICHUS Tectup
: OBaHUE
Camocrt
OSTeNb
Has
pabora.
Kontpo
JbHAS
pabora
Nel
Tema 12, Vyeramr | V25,V24,32, | Konrponsr | ¥25,Y24,32, V1,¥2,V3
H3mepen | it onpoc | OK4 as pabora | OK4 Huddepen |,Y4, V5,
usi B
reoMeTpu Camocr IHpo- 31,32,

u.. 0sTENb BaHHBIN 33,34, 35,
Has 3auer. 36, 37, 38.
pabora. OK 1, OK

2,0K 3,
OK 4, OK
5, 0K 6,
OK 7.
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IeMa  133uer | V1-V25,31- | Dxsamenan | V1-Y25,31-
I/ITO(IS“OBaH 3a 2 34;0K1- HOHHAas 34;0K1-OK4
pabota Kypc. OK4 pabora.

TumnoBble 3axaHusi AJ1sl OLEHKH OCBOEHH S Y4e€0H O AMCIUTLTHHBI
TunoBble 3aaHus 119 oueHKkH 3Hanui31,3 2,3 3,34
ymMenuii Y 1,¥Y2,¥ 3,V 4,Y
5¥6,Y7,V8,¥9,¥10,¥11,¥12,¥13,¥14,¥15,¥16,¥Y17,¥18,¥19,¥20,¥21,¥22,Y
23,¥24,25
Hmoczoewlit Ix3amen

1 BapuaHT 3K3aMeHAUMOHHOM pPadoThI

AJIA IPOBEACHUS ITIMCBMCHHOT'O 3K3aMCHA ITO0O MATCMATHUKC

Obsi3amenvuas yacmo
HpI/I BBITTOJTHCHUH 3a11aH1/1171 1-8 3anumuTe X0 pCUICHUA U HOquCHHBIﬁ OTBCT

1.(1 6amn) Yuebnuk crout 60 pyodseit. Onpenennure, CKOJIBKO TAaKUX YY€OHHKOB MOYKHO
kynuTh 3a 200 py0ueit, ecnu ero nieHa causzuinack Ha 10 %.

2.(1 6amr) Onpenenure, CKOJIBKO 0AHOK KPAaCKH O 3 KT HEOOXOIUMO KYIHUTh JJIsI
TOKPACKH OIa B KaOUHETe MaTeMaTUKHU MIomaabio SX7 Mm%, ecnu Ha 1v? pacxomyercs
300 rpaMM KpackHw.

3.(1 6amn) Onpenenure, KaKue U3 MEPEUUCICHHBIX TOUEK MPUHAJJIEKAT TPaPuKy
byHKIHN Yy (X)=5%-2

A(2;8); B(0;1); C(3;7), A(0;-2).
4.(1 6amn) BeruuciuTe 3HAUCHHE BBIPAKEHISA 4% 4+ 82 4+ \/ﬁ
5. (1 6amr) Haiigute 3HaueHue COSA , €CIIM U3BECTHO, YTO SinNa= % uol <a<§

6.(1 6amn) Pemure ypasrnenne 2411 = 162",
7 .(1 6amr) Beraucnure 3HaueHue Beipakenus logs 27 + logs 25 +1g 100 + 1g 1.
8. (1 6amn) Pemure ypaBuenuelog,(3 — x) = 0.

9.(1 6ann) Onpenenute, KaKOM U3 HUXKE MPUBEACHHBIX rpa)UKOB COOTBETCTBYET YETHOM
dyHkuun. OTMETbTE €T0 3HAKOM «+» U KPaTKO MOSICHUTE, IOYEMY.
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Hcnonb3ys rpaduk Gynkiuu y=F(X) (cM.puc. HUXe), ONpeeIUTe U 3alUIIUTE OTBET:
10.(1 6ann) HauMeHbllIee ¥ HauOoJIbIee 3HAYCHUST (PYHKITU;
11.(1 6amm) TpoOMeKyTKH BO3pacTaHus U yObIBaHUS (DYHKITUH;

12.(1 6aymn) npu kakux 3HadeHusx Xf(x) 0.

IIpu BoinosHeHnu 3aanui 13-18 3anuumuTe X0 pemieHnsi M MOJYYeHHbIH OTBET

13. (1 6amm) OT 2MEeKTPUIECKOTO CTOII0A BRICOTOM 8 METPOB K 3/IaHHUIO, BBICOTA KOTOPOTO
4 meTpa HaTAHYT Kabenb. Onpeaenure JUIHHY KaOess, €CIM PACCTOSTHIE MEXTY 3JaHUEM
1 croiboM 3 metpa.

14.(1 6ann) Teno apuskercs 110 3akoHy S(t)= 2x2-7x+3. Onpenenute, B KAKOH MOMEHT
BPEMEHH CKOPOCTh OyaeT paBHa 21.

15.(1 6ann) Haiinute o6nacts onpenenenus pynkuun y = Lg (x2-2x).
16. (1 6anm) Pemure ypaBHEeHUE é\/x —5=4

17.(1 6ann) Pemmure ypaBuenue cos?x + sinx = —sin’x

18.(1 6amn) IIpstMOYTOIBHBIN TPEYTOJIBHUK C KATETAMH C KaTeTaMu 2 CM U 4 CM B
MEePBbIN pa3 BpalllaeTcsi BOKPYT OOJBIIOr0 KaTeTa, a BO BTOPOM — BOKPYT MEHBIIETO.
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Onpenenure NOJy4YE€HHbIE TEOMETPUUECKHUE TEJIa U CPABHUTE TUIOMIAAN UX OOKOBBIX
IIOBEPXHOCTEM.

Honoanumenvuas yacmo
IIpu BpInoIHeHU# 3agannid 19-22 3anuuuTe X0 pelIeHUus] U NMOJYyYeHHbIH 0TBET
19.Haiinute npomexyTku yobiBanus GyHkimun y =x°> — 3x% — 45x + 225.

20.(3 6amna) OcHoBaHUEM MPSIMOM MPU3MBI SABISIETCSI pOMO CO CTOpOHOM 14 cM U yriiom
30 °. MeHnbllee U3 IMArOHATBHBIX CEYCHHI MPHU3MBI SABISETCS KBaaparoMm. Halimure
00BEM MPU3MBI.

| —1 =1
21. (3 6anna) Pemute cuctemy ypaBHeHHﬁ{ 085X — 1085 B ogs(y + 3)
x—3y=4
22.( 3 6aura) Haifaure pemenue ypaBHeHns : 1+C0SX +€052x=0

2 BapUaHT 3K3aMEHAIIHOHHOM PadoThI
JJIS1 IPOBEACHUSA IK3aMeHa 10 MaTeMaTHKe

Oosazamenvnasa yacmeo
IIpu BbINOJHeHUM 3aaaHnii 1-8 3anumuTe X0 pelieHUs U MOJyYeHHBII pe3yJbTaT

1.(16amm) briokrot crout 40 py6seit. Kakoe HanOosbIiee KOJIMUECTBO TAKUX OJIOKHOTOB
MOKHO OyzeT KynuTh Ha 500 pyOneit mocie nmoBsiieHus neHsl Ha 15%?

2.(1 6amn) Onpenenure, CKOIBKO OAHOK KPACKH MO 3 KI' HEOOXOAMMO KYTUTh JJIs
MOKPACKH T10JIa B aKTOBOM 3aJie Iomaasio 10x7 M2, ecim Ha 1w? pacxoayetcs 300
rpaMM KpacKw.

3.(1 6amn) Onpenenure, Kakue U3 MEPEUUCICHHBIX TOUYEK MPUHAJJICKAT TPaPUKy
byHKIEN y (X)=4X-2.

A(10:2); B(2:6); C(3;4), [1(0;-2).
4.(1 6an) Berancnnute 3HaueHNe BHIPAXKEHUs 7 5% + 52 + \/ﬁ .
5. (1 6amn) Haiigute 3HaueHue COSA , €CIIM U3BECTHO, YTO SinNa= E u0 <a<—72T

6.(1 6amn) Permure ypaBaenue 3511 = 92~
7 .(1 6ann) Beruncnute 3HaueHnue Beipaxkenue log, 32 +1g1 + log; 9 +1g 100.

8. (1 6amn) Pemure ypaBuenue logs (5 + 2x) = 1.
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9.(1 6amn) Onpeaenure, KAKOM U3 HUXKE MPUBEIEHHBIX IPAPUKOB COOTBETCTBYET YETHOM
¢byskr. OTMETHTE €T0 3HAKOM «+» M KPATKO MOSICHUTE, TTOYEMY.

LW

J

1 2

3 4
\ AN /
\ AT N / I\ /
\ |V N [/ / /
[ /
/ \ |

Hcnonb3ys rpadpuk Gpynkuun y=F(X) (cM.puc. HUXKe), ONPEeIIUTe U 3alUIINTE OTBET:
10.(1 6ayn) HauMeHbIlIee U HauOoJIbIllee 3HAYCHUS (PYHKITHIA;

11.(1 6aymm) TpOMEKYTKH BO3pacTaHus U yObIBaHUS (DYHKITUI;

12.(1 6amn) npu kakux 3HadeHusx Xf(x) >0.

[Ipu BbIONHEHNH 3aAaHui 13-18 3anumnTe X0 pelIeHUs U MOJTYYEHHBIH OTBET

13. (1 6amm) OT 5MEKTPUIECKOTO CTOI0A BRICOTOW 8 METPOB K 3/1aHUIO, BBICOTa KOTOPOTO
2 MeTpa HaTAHYT Kabenb. Onpeaenure JUIMHY KaOessl, €CIM PACCTOSTHUE MEXTY 3JaHUEM
1 cTOJI00M 8 METPOB.

14.(1 6ann) Teno apuskeTcs 110 3akoHy S(t)= 2x2+x+4. Onpenenure, B Kakoi MOMEHT
BPEMEHH CKOPOCTh OyJeT paBHa 59.

15.(1 6amn) Haiimure o6macts onpenenenns GyHkuun y = Lg (6x2-2X).

16. (1 6ann) Pemure ypaBHEeHUE %\/x +4=09

17.(1 6ann) Pemmure ypaBHenue cos?x = —sin?x — sin x.
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18.(1 6amn) IIpssMOYroabHBII TPEYTONBHUK C KATETAMH C KaTeTaMH 3 CM U 5 CM B
NEPBBIN pa3 BpallaeTcsi BOKPYT OOJIBIIOTO KAaTeTa, a BO BTOPOIl — BOKPYT MEHBILIETO.
Onpenenure NOJy4YE€HHbIE TEOMETPUUECKHUE TEJIa U CPABHUTE TUIOMIAAN UX OOKOBBIX
MOBEPXHOCTEN

Lononanumenvras wacmo
IIpu BeIONHEHUH 3aaaHui 19-22 3anummnTe X0 peLIEHUS U MTOJIYYEHHBIA OTBET
19.Haiinute npoMexyTku yobiBaHus GpyHKIuU y =2x° — 15x% + 36x + 1.

20.(3 6amna) OcHoBaHUEM MPSAMOI MPU3MBI SIBISIETCSI pOMO CO CTOpOHOM 16 cM U yriiom
60 °. MeHnbliee U3 TUaroHaiei cedeHus MPU3MBI SBIIIETCS KBaapaToM. Halimute o0beM
IPU3MBI.

3*-2Y =972

21. (3 6anna) Pemure cucremy ypaBHeHHﬁ{l 0g 50 —y) = 2.
22.( 3 6amna) Haiigure perienne ypaBaeHus : 1-C0S2x=2sinX.

3 BapHaHT 3K3aMEHAIMOHHOI PadoThI

Oobsazamenvuas yacmeo
IIpu BhInOIHEeHMHU 3a1aHni 1-8 3anuIKMTe X0/ pelieHUus U MOJy4YeHHbII

1.(1 6amn) [Nauka cauBouHOrO Macna ctout 25 pyoneit. [leHcmoHnepaMm MarasuH JiejaeT
ckuaKy 5%.CKONbKO MayeK Maciaa CMOKET KyIUTh NeHCHOHep 3a 100 pyOmeit?

2.(1 6amn) Onpenenure, CKOIBKO OAHOK KPACKHU MO 2 KT HEOOXOIUMO KYIUTh IS
TTOKPAcKH TI071a B CIIOPTUBHOM 3aJe miomasio 20x7 x2, ecu Ha 1w? pacxomyercs 300
rpaMM KPacKH .

3.(1 6amn) Onpenenure, Kakue U3 MEPEUUCICHHBIX TOUYEK MPUHAJJICKAT TPaPUKy
byakIHEN y (X)=2x+2.

A(0;2); B(0;1); C(-2;-2), [(0;2)
4.(1 Gamn) Beruucnure 3HaUCHUE BBHIPAKEHUS 32 + \/ﬁ + 27§
5. (1 6amn) Haiinure 3HaueHue SiN a , ecjau U3BeCTHO, uTo COS a= 0,6 u 0 <a<—72T

6.(1 6amn) Pemure ypasrenne 221 = 43%,
7 .(1 6amr) Beruncnure 3HaueHue Beipaxkenuslog, 8 +1g1 + log, 64 +1g 100

8. (1 6amn) Pemure ypaBuenue log,(x + 3) = 2.
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9.(1 6amn) Onpenenure, KaKO U3 HUKE MPUBEJICHHBIX IPAPUKOB COOTBETCTBYET
HeueTHOHW pyHKIMU. OTMETBTE €ro 3HAKOM «+» U KPaTKo MOSICHUTE, TIOYEMY.

}." i [ T 'y

1 } 3 2

\ /[N / [N

Hcnonb3ys rpadpuk Gpynkuun y=F(X) (cM.puc. HUXKe), ONpeesIuTe U 3alUIINTEe OTBET:

10.(1 6ann) HauMeHblllee ¥ HauOoJIbIee 3HAUCHUST (PYHKITU;

11.(1 6aymm) mpoMeKyTKH BO3pacTaHUs U yObIBaHUS (DYHKITUI;

12.(1 6amn) npu kakux 3HadeHusx Xf(x) >0.

ITpu BeimosiHeHUM 3a1aHui 13-18 3anummTe X0 pelIeHUs U OJTYYECHHBIN OTBET

13. (1 6amt) OT 2JIeKTPUIECKOTo cTOI0a BhIcOTOM 10 METPOB K 3/1aHUIO, BRICOTA

KOTOpPOTO 6 MeTpa HATAHYT Kabenb. Onpenenure JIMHY Kabess, eCiIu pacCTOSTHUE MEXITY

3IaHUEM U CTOJIOOM 3 MeTpa.

14.(1 6ann) Teno apusxeTcs 110 3akoHy S(t)= 5x% — 3x + 3. Onpenenure, B Kakoi
MOMEHT BPEMEHH CKOPOCTh Oy/eT paBHa 17.

15.(1 6ann) Haiiaute o6nacts onpenenenns ¢pynkuuu y= Lg (3x2 — 6).)
16. (1 6amn) Pemnte ypaBHeHUE %\/x -8 =3.

17.(1 6ann) Pemmure ypasuenue -sin’x + sinx = cos?x

18.(1 6amn) IIpstMOYTOIBHBIN TPEYTOJIBHUK C KATETAMH C KaTeTaMu 4 CM U 5 ¢M B
MEepPBbIN pa3 BpalllaeTcsi BOKPYT OOJIBIIOr0 KaTeTa, a BO BTOPOM — BOKPYT MEHBIIETO.
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Onpenenure NOJy4eHHbIE TEOMETPUUECKUE TENA U CPABHUTE TUIOLIAAN UX OOKOBBIX
IIOBEPXHOCTEM.

Lonoanumenvuas yacmo
IIpu BeITONHEHUH 3aaaHui 19-22 3anumnTe X0 peLIEHUS U MTOJIYYEHHBIA OTBET
19.Haiiute npoMexxyTku yobiBanus GpyHkiun y = 3x° — 5x3

20.(3 6amna) OcHoBaHUEM MPSIMOU MPU3MBI ABIISIETCSI pOMO cO cTOpoHOi 11 cM 1 yriiom
60 °. MeHnbliee U3 TUaroHaie cedeHus MPU3MBI SBIIIETCS KBaaparoM. Haiimute o0beM
PU3MBI.

lo —y)=0
21. (3 6anna) Pemure cucremy ypaBHeHHﬁ{ x%3_(|_xy2 J;) 55
22.( 3 6anna) Haiinute pemenue ypaBHeHus : sin’x — 3sinxcosx + 2cos?x = 0.

4 BapuaHT IK3aMEHAIIHOHHOM PadoThI

Oobsazamenvuas yacmso
IIpu BhInOSIHeHMHU 3a1aHni 1-8 3anuInTe X0/ pelieHNs U MOJY4YEHHbIH 0TBET

1. Terpans crout 20 pyoneit. Kakoe Hanbosnbliiee YUCIO TaKUX TETPaei MOXKHO OyIeT
KynuTh Ha 650 pyOieit nmocie nonuxeHus mnensl Ha 20%?

2.0npenenute, CKOIBKO OaHOK KpacKu Mo 3 KI' HEOOXOAMMO KYIUTh JUIsl TOKPACKH MoJia
B KaOMHETE MAaTEeMATHUKH IUIOMANbI0 SX7.m?, eciu Ha 1m? pacxoayetcs 300 rpamm
KPacCKH.

3.(1 6amr) Onpenenure, Kakue U3 MEPEUUCICHHBIX TOUEK MPUHAJIEKAT rPadUKy
byakIHEN y (X)=3%x-2.

A(0;-2); B(0;1); C(3:4), A(1;1).

3

4.(1 6amt) Beraucnure 3HaUSHUE BBIPAKEHHUS 22 + 1 / 64 + 42
o . 4 T
5. (1 6amn) Halinute 3HadyeHue COSa , €ClId U3BECTHO, 4TO SIna = S u 7T<a<5

6.(1 6amn) Pemure ypasnenne 5*t1 = 25%,
7 .(1 6ann) Beruncnute 3Hauenue Beipaxkenuslg 1 + log; 27 + logg 36 + 1g 1000.
8. (1 6amn) Pemure ypaBuenue log,(3 —x) = 2

9.(1 6amn) Onpenenute, Kakoil U3 HUXKE MPUBEACHHBIX IPa)KOB COOTBETCTBYET

HeueTHON (QyHKIMU. OTMETHTE €r0 3HAKOM «1» U KPaTKO MOSICHUTE, TTOUYEMY.
22



Hcnonb3ys rpaduk Gpynkuun y=F(X) (cM.puc. HUXKE), ONPEeIIUTE U 3aMUIINTE OTBET:
10.(1 6ann) HauMeHbllIee ¥ HauOoJIbIee 3HAYCHUST (PYHKITU;
11.(1 6amm) TpoOMeKyTKH BO3pacTaHus U yObIBaHUS (DYHKITUH;

12.(1 6aymn) npu kakux 3HadeHusx Xf(x) 0.

ITpu BeinmosiHeHUM 3a1aHui 13-18 3anumnTe X0 pelIeHUs U MOJTYyUYCHHBIN OTBET

13. (1 6amn) OT 2neKTpUIECKOro cToiI0a BRICOTOM 11 METpOB K 3AaHUIO, BHICOTA
KOTOPOTO 7 METPOB HATAHYT Kabenb. Onpeaenure JIuHy KaOems, €CIi pacCTOsTHUE
MKy 3JJaHHEeM B CTOJIOOM 3 MeTpa.

14.(1 6ann) Teno apuskeTcs 110 3akoHy S(t)= 4x% — x + 5. OnpenenuTe, B KAKOH MOMEHT
BPEMEHH CKOPOCTh OyaeT paBHa 19.

15.(1 6ann) Haiiaute o6nacts onpenenenns ¢ynkuun y= Lg (5x2 — 10).).
16. (1 6anm) Pemmre ypaBHeHUE i\/x —-2=2

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

18.(1 6amn) IIpstMOYTOBHBIN TPEYTOJIBHUK C KATETAMH C KaTeTaMu 1 ¢cM 1 5 cM B
MEePBbIN pa3 BpalllaeTcsi BOKPYT OOJBIIOr0 KaTeTa, a BO BTOPOM — BOKPYT MEHBIIETO.
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Onpenenure NOJy4YE€HHbIE TEOMETPUUECKHUE TEJIa U CPABHUTE TUIOMIAAN UX OOKOBBIX
IIOBEPXHOCTEM.

Honoanumenvuas yacmo
IIpu BeITONHEHUH 3aaaHui 19-22 3anumnTe X0 peLIEHUS U MTOJIYYEHHBIA OTBET
19.Haiinute npoMexyTku yobiBaus GpyHKIUU y =x°> + 3x% — Ox.

20.(3 6amna) OcHoBaHUEM MPSIMON MPU3MBI SABISIETCSI pOMO CO CTOPOHOM 15 cM U yriiom
60 °. MeHblee U3 TUaroHaiei cedeHus MPU3MBI SBIIIeTCS KBajpaToM. Haiinure o0pem
PU3MBI.

log, x +log,y =4
lgx—1gy = 2.

(V)

21. (3 6amna) Pemute cucremy ypaBHEHHM {

22.( 3 6anna) HaiinuTe pemenue ypaBHeHH : COS%X = cOSX + 2.

Kpumepuu ouyenku umozoeoii pabomel:

Ounenka Yuc0 6aj1710B,
Heo0X0AMMoe J1JIs1 OJIYYeHHUs OLeHKH

«3» (YI1OBIETBOPUTEIHHO) 9-14

«» (xoportio) 15-20

(HEe MeHee OHOI0 3aJaHMs U3
JTONOJTHUTEIILHON

YaCTH)

«5» (OTIUYHO) 21-30

(He MeHee BYX 3aJaHUil U3
JOTIIOJTHUTEIIBHOU

YacTH)

BxoaHoi1 KOHTPOJIb
Bapuanm 1

1. Pemmts ypaBuenue: 2x>+ 3x —5 = 0.

2. Pemuth cuctemy ypaBHeHuii: [ 3x—y = 3,
JL3x -2y =0.

3. Pemuth HepaBeHCTBO: 6x — 5(2x + 8)>14 + 2x.

Haiitn 15% ot umncna 80.

&

5. BrinonHuTe NEWCTBHE, U PE3YNILTAT 3AUIINTE B BUJE NECATUYHON IpoOu:
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(1,2-1073)- (3-1071).
Bapuanm 2

. Pewurs ypaBHenue: 5x%- 7x + 2 = 0.
. Pemmts cucremy ypaBHenunii: | 2x +y = [,
{5)6 +2y=0.
. Pemmth HEpaBeHCTBO: 5 + x > 3x - 3(4x + 5).
. Haittu 45% ot uncna 90.
. Bolmonnute neficTBue, U pe3ysbTaT 3aIUIIMTE B BUE IECATUYHOU IpoOu:

(1,6 -1075) - (4 - 10%).

Bapuanm 3

. Pewurs ypaBuenue: 3x%- 5x - 2 = 0.

. Pemuts cucremy ypaBHEHHU: x+35y =7,
3x+2y=-5.

. Pemuth HepaBencTBo: 3(3x - 1)>2(5x - 7).
. Haiitn 40% ot uucia 120.
. BeImonHuTe IeWCTBHE, U PE3YNbTAT 3AMUILIUTE B BUIE NECATHUHOMN APOOH:

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

. Pemmnts ypaBuenne: 2x?- 7x + 3 = 0.
. Pemutsh cucremy ypaBHenuit: [ 2x - 3y = 1,
{3}( + y=7.
. Pemmuth HepaBeHCTBO: S(x + 4)>2(4x - 5).
. Haiit 30% ot uucna 240.
. BoimonnauTe neiictBue, U pe3yabTaT 3aluIlIuTe B BUJIE JECATUIHON JPOOu:
6,4 - 1012
8 - 101 °

OTBETBI « npoBepouyHO# pabOTE BXOAHOT0 KOHTPOJIS

No 3amanue 1 3amanue 2 3amanue 3 3amanune 4 3amaHue 5
BapHaHTa
1 -2,5;1 (2;3) x<-9 12 3,6:10%=
0,00036
2 0,4;1 (-2;5) x>-2 40,5 6,4:103=
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0,0064
3 Ny (-3;2) x<11 48 6-1011=
; 0,00000000006
4 0,5; 3 (2:1) x<10 72 0,8:102=
0,008

3AYET no nosmopenuro
Bapuanm 1
. Pewurs ypaBuenue: 3x?+ 8x —3 = 0.

2x+5y=16.
. Pemuth HepaBencTBo: 2x — 3(x + 1)>2 + x.

. Pemmmts cucteMy ypaBHEHUI: { 3x—-2y =5,

. Haiitu 15% ot uucmaa 70.

. BeimonHute JIGP'ICTBPIG, H PpE3yJIbTaT 3aIlIMIIUTC B BUJIC )IGCHTH‘{HOﬁ }IpO6I/I:

(1,2-1073)- (4-1071),
Bapuanm 2

. Pemmnts ypaBnenue: 5x?- 7x + 2 = 0.

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

. Pemuts HepaBeHcTBO: 25 - x > 2 - 3(x - 6).

. Haiitn 25% ot uucna 120.

. BeimonHute neicTBUe, U Pe3ynbTaT 3aMUIIUTE B BUJIC TCCITUIHON IpOOH:

(1,4- 107°) - (3- 102).
Bapuanm 3

. Pemuts ypaBuenue: 9x%- 6x + 1 = 0.

. Pemts cucremy ypaBHeHuit: | 2x -y = I3,
{Zx +3y=09.

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

. Haitt 60% ot uucna 120.

. BeimonHuTe NeiicTBUE, U PE3YIHTAT 3AMUIIUTE B BUJIE IECITUUHONU TpOOH:

3,6:10°1
1,2-103°
Bapuanum 4

. Pemuts ypaBnenue: 6x%- 7x + 1 = 0.

. Pemnts cucremy ypaBHenuii: [ 2x -3y = 1,
3x+ y=7.
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3. Pemuth HepaBencTBo: 2(1-x) > 5x - (3x + 2).
4. Haiitu 20% ot uncna 150.

Brinosinute neicTBrE, U Pe3yabTaT 3aMMIINATE B BUJE JECATUUHON JpOOHU:
9,6 - 1072
2,4-103

OTBETDI « nposepounoii pabore 3AYET no nosmopenuio

No 3amanue 1 3amanue 2 3amanue 3 3aganue 4 | 3amanHue 5
BapUaHTa
1 3: 1 (3;2) x<-2,5 10,5 4.8-10%=
3 0,00048
2 0,4:1 (1;-3) x>-25 30 42-103=
0,0042
3 1 (2;1) o> - 2 12 3-10%=
3 5 0,0003
4 1: 1 (2;1) x<0 30 4-107°=
6 0,00004

CamocTosiTesbHast padora Nel

M.U.bammakoB Mocksa uzn. JJom «Akagemusp» 20131 ctp.19 .Nel.29A
3AUYKT:
JleicTBUTEIbHBIE U KOMILJIEKCHbIE YHCJIA
BAPHUAHT 1
JlaiiTe onpeneneHue qeMCTBUTEIbHBIX YUCET.

2. Jlaiite ornpeneneHne abCOMOTHOMN MOTPEITHOCTH MPUOIMKEHHOTO YUCTIa.
3. BerauciauTs:
2 8 5
(C-075)|( Loz L7 w5 )|+ 2
6 1827 g3.2_ 1_ 8
4 7

[Ipu B3BELIMBAaHUU KYIUICHHOTO pHca MOJY4YWIOCH 3,5 KT, IPUYEM U3BECTHO, UTO
npejaenbHasi a0CONIOTHAS MOrPEIIHOCTh paBHa 14 r. OnpeaenuTs NpeaebHy0
OTHOCHUTEJIbHYIO MTOTPEIIHOCTh U TPaHULIbl MCTUHHOTO 3HAaY€HUs (4) MaccChl
KYILJIEHHOT'O puca.

o C
5. HaiiTu 3HaueHue BbIpakxeHUs - e
4
b=——; c¢=2V3+2i.
V3-i’ V3

BAPUAHT 2
JlaiiTe onpeneneHrne KOMILUIEKCHBIX YUCEIL.
JlaliTe onpeesieHue OTHOCUTEIbHOM MOTrPEIIHOCTH MPUOTUKEHHOTO YUCTIA.

27



3. Ilpu B3BEmIMBaHUU KYIJIEHHOTO BUHOTPaZa MOJYyYUIOCh 6,6 KT, IPUUEM
M3BECTHO, YTO MpeesibHas adCONIOTHAS MOTPEIIHOCT paBHa 33 r. Onpeaenutsb
npeeNbHYI0 OTHOCHTEIBHYIO MIOTPEITHOCTD U TPAHUIBI UCTUHHOTO 3HAYCHUS (A)
Macchl KyIJIEHHOT'O BUHOI'PA/J1a.

4. BBIYUCIUTE:

4.5:[47,375 — (262~ 18 0,75) - 2,4:0,88]
17,81:1,37 — 233; 1%

o c
5. HaiiTu 3HaueHne BbIpakKeHUs e

b=22, =_V2-V2i .

1-i’

OTBETbHI k 3AUETY «/lelicTBHTEIbHbIE H KOMILTEKCHBIE YHCJIA»

Ne Bapuanrt 1 Bapuanr 2
3a/1aHus

1  |CoBokymHOCTb BCEX paulMOHAIbHBIX U | Uncna Buma z=a+bi, rae a ub —
BCCX MPPALMOHAIBHBIX YHCEN 00pasyeT | JeHCTBHTENbHBIC YHCia U i%=-1
MHOXKECTBO JICHCTBUTENBHBIX YUCEIL. Ha3bIBAIOTCS] KOMIIGKCHBIMU YHCJIAMH.

— _ . A o
2 | Bemunna A,=|A —a|, rae 4 — Tounoe | § = I_al OTHOCHTEILHOM
3HAUCHHE YUCIIA; ¢ — €0 IPUOIIIKEHHOS 2

y TIOTPEITHOCTHIO YHCIIaa Ha3bIBACTCS

3HAuCHHE, Ha3bIBACTCs a0CONFOTHOM

o OTHOIIIEHUE a0COTIOTHOM
BCIIMYMHOU ITOTpCITHOCTH YHCJIA A. o
IMOTPCUIHOCTH K a0COJIFOTHOM

BEJIMYMHE MPUOIIKEHHOTO 3HAUYCHHSI.

3 1) A=3,5 ke=35002; A=14 2; 1) A=6,6 k2=66002; A=33 2;
5—A“— " _1 = 0,004 L8 1 = 0,005
" |al 3500 250 ' a7 la] 6600 200
= (0,4%). = (0,5%).
2) Ucmunnoe 3nauenue maccol 2) Hcmunnoe 3nauenue maccol
A=35002 (14 2) A=6600 2 (£33 2)
unu A=3500 2 (+0,4%) unu A=6600 2 (+0,5%)
4 2 4
5 ¢ _ 2V3+2i _ (2v3+2i)(V3-i) _|e_ =22 _ 201+ (-0) _ -(1-i)_
= a 4 Tlp ozwz T 2v2 T2
V3-i 1-i
6—2v3i+2V3i-2i%_
2 = -2
_6+2
===

CamocTosrtenbHast padota Nel.

M.M.bammakoB Mocksa uza. JJom «Akanemus» 2013r ctp.40 .Ne2.29A;
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Koumponvnas paboma «JIOI'APUDMBI»

Bapuanm 1

05log; 25
1. Botuuciume 5

3x+1

2. Hauioume obnacmu onpeodenenus hynkyuu y =g 71 .

3. Pewuume ypaenenus:
a)logz (4x - 1)=3;

6)logz 2 = 1-log7 (5 - x).
4. Pewuume nepagencmea.
a)logs (1 - 4x) < 2;
6)Iog% (2x + 3)> -3.

Bapuanm 2

2logy; 4
1. Boruuciume 5

4x-1

2. Hatioume obnacmo onpeodenenus pynkyuu y =19 757 .

3. Pewuume ypaenenus:
a)logs (2x - 1)= 2;

6)logz (2x + 3) =log24 + 1.
4. Pewuume nepagencmea.

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

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

Bapuanm 3

2100 7
1. Botuuciume .

5x-2

2. Hatioume obnacms onpedenenus ¢yukyuu y =19 351 .
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3. Pewuume ypaenenus:
a)logs(6x - 1)= 2;

6)logs(4x + 5) =logs9 + 1.
4. Pewuume nepasencmea.

a)logs(2 - 5x) > 3;
6) |091 (x-1)>-1.

Bapuanum 4

05lo0g; 9
1. Botuuciume 3

x-5

2. Hauioume obnacms onpeodenenus pynkyuu y =19 5.7 .

3. Pewuume ypaenenus:
a)logs(7x - 2)=2;

6)log7(2x + 5) =log-49 + 2.
4. Pewuume nepagencmea.

a)loga(5 - x) > 0;
o)log, (Bx-1)>-1.

Bapuaum 5

05log; 64
1. Boruuciume 8

7-x

2. Hatioume obnacmo onpeodenenusi pynxyuu y =19 351 .

3. Pewuume ypasnenus:

9l0g; (x-2)=-2;

6)10gs(2x - 3) =logs25 -2.
4. Pewuume nHepasencmea.

a)loge(3 - x) <0;
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6) Iogl (3x-1)<-1.

Bapuanm 6

05log;121
1. Bbmucxzumell

5-2x

2. Hauioume obnacmu onpeodenenus ynkyuu y =19 371 .

3. Pewuume ypaenenus:

@) l0Q, (x-2)=-3;

6)logs(2x - 3) =logsl -1.
4. Pewuume nepagencmea.

a)l0ga(8 - x) <2;
6) Iogl (2x - 1)<0..

Bapuanm 7

05log, 144
1. Boruuciume 12

6+ 2x

2. Hauioume obnacme onpeodenenus pynxyuu y =19 21 .

3. Pewuume ypaenenus:

@) log, (2x - 1)=-4;

6)1ogs(x - 3) =logs27 -1.
4. Pewuume nepagencmea.

a)logs(5 - x) <2;

o)log, (x+3)<-1.

Bapuanm 8

05l0g3169
1. Boruucnume 13
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3. Pewume ypasnenusi:

@) l0Q, (x-2)=0;

6)logs(x + 9) =logs81 -3.

4. Pewuume nepasencmea.

a)logs(x - 6) <2;

2100499

1. Boruuciume )

3. Pewuume ypaenenus:

a)logs(bx - 2)=1;

6)1oges(x + 5) =logs36 + 1.

4. Pewuume nepagsencmea.

a)logs(3 - x) > 0;

Omeemul Kk Konmpoawvnoil padome N9 «Jlozapugmvr»

3+2x
2. Hauioume obnracmu onpeodenenus ynxyuu y =19 9r_1 .

6) Iog1 (x +5)>-2.

Bapuanm 9

x-9
2. Hauioume obnacmo onpeodenenus hynxyuu y =19 5,771 .

Ne | Bapuan |Bapuanm|Bapuanm |Bapuan |Bapuanm\Bapuanm|Bapuanm|Bapuanm| Bapuan
3a0anu m m m
4 2 3 5 6 7 8
1 4 9
1 ) 4 7 3 8 11 12 13 9
(-o0i-2) | (052) [wo;-2)  [05-39)] (-1:7) |(£:25) | (-03-3) | (-o0:-1,5)(-0;-0,5)
Y ( + ;00) . :
: v(lioo) | v (0,4;00) v (5) v (5 300)| ¥ (5 500) | Y OR0)
3a) k) 8,5 % u 18 10 8,5 3 2
4
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30) 3 2,5 5,5 1198 2 2 12 -6 211
2
4a) [-6:5) |(-o0;- 11 0;-12,4] | (-o0;4] | [2;3) | [-8;8) | [-20;5) | (6;31] | (-o0;2]
1 4 4
16) [1528)] (L24) | @7 [(2.5)] (2o | o) | @00) | (576) | (1:17)
3auér «Ceoiicmea nozapugmos u no2apugpmuyueckoii hynkyuuy»
Bapuanm 1
1. Jlaiite onpenenenue jorapudma JTaHHOTO YKUCIIA [0 JAHHOMY OCHOBAHHUIO.
2. HaiinureobnacteonpenenenusipyHkuny = In 152;jx1
3. Bemunciure: a)logs 81;6) log: 81 ; ¢) 3108315; »)31+10834, )32-logs6,
3
4. Haiinure x, ecnu log-x = 2log,5 + %log736 — log-125.
5. Beruuciure 3lg2+1g0.25
lg14-1g7
Bapuanm 2
1. Cdopmynupyiite OCHOBHBIE CBOMCTBA JIOTapU(MOB.
. 32-8x
2. Haiinureo6nacteonpenaeneHusiPynkuuuy = lg et
3. Bemuciure: a)loge 2—15; 10g16—;5; g) 51085125, ;)52+l0gs3, ;) 53-10gs3,
5
4. Haimigute x, ecnu loggx = %log625 + 2loge3 — loge9.
5. Beruuciure $log,2-log, 24 .
log,;3+log-9
Bapuanm 3
1. Kakas dynkuus Ha3piBaetcs gorapupmudeckoii? ChopMyaupyinTe OCHOBHbBIE

cBoiicTBa sorapudmudeckoit pynkiuu npu a> 0.

. +5
2. Haitnureo6nacThonpeAeieHUIPyHKITUNY = lg;(—1 .
X-

3. Beraucaure: a)log, 16;6) log: 16 ; B) 410843; 1)41+10845, 14310848
4

Hatigute x, ecnu logsx = 2logs3 + %10g549 — %log527.

1g81+1g64
Boiumciute ———o— |
21g3+3l1g2
Bapuanm 4

3anuimuTe OCHOBHOE JIOTapU(MHUUECKOE TOXKIECTBO.

X+9

HaliguTeobsacTbonpeeeHUSPYHKIUNY = lnm :

1 1 _
Beraucnure: a)logzg; 10815: B) 210827, 1) 24710825, 7)23+10826
2

33




4. Hatigute x, ecnu log,x = %log464 + 2log,5 — log,20.

5. Bruncoure —832tlo8st
5log;2—logs8
OTBETBI k 3auéry«Ceoiicmea nozapupmos u nozapupmuueckoi hynkyuu)
No Bapuanm 1 Bapuanm 2 Bapuanm 3 Bapuanm 4
eapuan
3aoa
e N
1. |Jlorapudmom 1)log,1 = 0. @dynkuuto, 3anan- (1) D(log,) = R,
YHCIA 6 TI0 OCHO- P)|og. a = 1. HYI0 (popMyIoit 2) E(log,) = R.
BAHUIO @ HAaSBIBA- gy |oo yu =log. x + y = log,x, 3)Jlorapudpmu-
eTcA  mokasaTemb |, Ha3bIBAIOT JIOTa-  [qecKas byHKIHS
CTEIIEHU, B KOTO- ga¥ pudmugeckon Ha Bceil o0nacTu
PYIO HYXHO BO3- 4) loga; =log,x —log,y. byHKIMEH ¢ Oc-  jompe/IeICHUS
BECTH OCHOBAHHE |5y |60 wP = plog, x. HOBaHUEMA. BO3pacTaeT
@, d9TOoOBI TMOJTy- (ipu a>0)
YUTH YUCJIO 8. WK yOBIBaeT
al08aB—g (mpu 0<a<lI).
1 5 : 1 1
2 (559 (14) (015) v (5) | (ool ¥ ()
3. a) 4; a) -2; a) 2; a) -5;
0) -4; 0) 4; 0) -2; 0) 3;
6) 15; 6) 125; 8) 3; 8) 7;
r) 12; r) 75; r) 20; r) %;
m) 1,5. 1) %5 n) 8. 1) 48,
4. 6 5 21 10
5
5. 1 1 2 3
3 2

Kommponvuas paboma Nel

«PELIIEHUE TPUTOHOMETPUYECKHUX YPABHEHUU U HEPABEHCTB»

Bapuanm 1

> L
1. Beruuciute — arccos(- ) -arcsin .

N

PemnTe HEpaBeHCTBO

tgx <-1.

3. Pemmnts ypaBHEHUS

a) tg 5 =0;
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0)sin?x - @ sinx=0;
B) C0S%x+ cosx — 2 =0.
Bapuanm 2
3

1. Beruuciute — arctg (- 3 ) -arcsin .

Pemuth HepaBeHcTBO  COSXx <0,
3. Pemuts ypaBHEHUS

N

2) cos(x- 5)=7 ;
0)tg%x -tg x=0;
B) Sin 2x+ sinx — 2 =0.

Koumponvnas paboma«[TPOU3BOIJHASA U EE [IPUMEHEHUE »

Bapuanm 1
2
1. Pemiuts HEPABEHCTBO Ax —x > 0.
x—1
2. Teno ABMXKETCSA MO 3aKOHY x(t)=t3-2t> +5 (x — B MeTpax, t — B cekyHmax).

Haiinute ckopocTh B yCKOpEHHUE Tella yepe3 2¢ Mocie Havajia JIBIKEHUSI.

3. UccenenoBaTth GyHKIMIO f{x)= x? + 7x —4 Ha MOHOTOHHOCTb M SKCTPEMYMBI.

4. Haiitu HanbonblIee ¥ HAUMEHbIIEE 3HaueHus pyHKIMM  f(x)= x°- 6 x> Ha
orpeske [-2;5].

5. CocTaBbTe ypaBHEHHE KacaTelbHOM K rpaduky GyHkumu f(x)= x>+ 2x B TOYKe
xo:1.

Bapuanm 2
1. Pemuts HepaBenctBO  12x — x <O.
S5—x
2. Teno nBWXXETCS MO 3aKOHY x)=t + 6t-1 (x— B MeTpax, t— B ceKyHmax).
3

Haiinure ckopoCcTh M yCKOpEHUE Tela yepe3 SC MOCe Ha4alla IBUKCHUS.
3. Uccnenosath GyHKIMoO f(x)=10 — 4x - x> Ha MOHOTOHHOCTb M SKCTPEMYMBEL.

4. Haiitu HanOospiliee 1 HAaWMEHbIIIee 3HaueHUsT QyHKIuA  f(x)= %x3- X Ha
otpeske [0;4].

5. CocTaBbTe ypaBHEHHE KacaTelbHOM K rpaduky GyHkumu  f{x)= x>-3x+2 B TOYKe
Xo—

OTBETAHI « xonmponvroii pabome «[IPOM3BOIHAA U EE IPUMEHEHUE»

Ne 3a0anus Bapuanm Bapuanum
1 2
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! [0: 11 (7: ) (ee:0)v[5:12)

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

3 f| na x¢ (-00;-3,5), 11 nax€ (-0:-2),
f1uaxe(-3,5; ©) f| Ha x€ (-2; 00)
x=-3,5 mouka min x=-2 moyxka mMax

[0;41[0:4]

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

Camocmoamenvhasn paboma

«llepsoobpaznasn u unmezpany

Bapuanm 1

1. Haiitu oOumii Bua
EPBOOOPA3HBIX:

1) f() =3 —x°+ 5

2) f(x) = x—%+10x9;
3) f(x) = 4x*+ 8x—5;
4) f(x) = (6x — 1)°;

5) f(x) = —

(2—-5x)3 °

2. Buraucauthb HHTCTPAJIbI:

1) f_31 x*dx

2) [zsin2xdx

3) [, (x*+x—2)dx.

4) f_OZ(3 — 2x — x%)dx
T 2dx

5) J‘04 cos?x

Camocmoamenvnas paboma

«llepsoobpaznas u unmezpany

Bapuanm 2

2. Haiitu oOmmii Bua
IEPBOOOPA3HBIX:

1) f(x)=7 —x°+ 3

2) f(x) = 3x7—x+i3;
3) f(x) = 6x3+ 12XX—3;
4) f(x) =(2x—6)%;

5) f(x) =—

(3—4x)*

2. BpIlUMCIUTH UHTETPATIBI:

1) f_zz x3dx:
2) fg cos 3xdx :
6

3) [ (x*+3x —2)dx;
4) [’3x®+x—2)dx;

T
S 5dx

5) J¢

= sin2x
4
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OTBETBI k camocmoamenvhnan pabome

«llepsoobpaznas u unmezpany

Bapuanml1

Bapuanm 2

6

X 1 .
1) F(x) = 3X-z-E+ C;

X2 4 10
2) F(x)=—+§+x + C;

x’ 1 .
1) F(x) = 7x———5¥+ C;

7

3 2) Fx)= ———>—-5+¢C
X3 )
3) F(x) = =+ 4x? — 5x + 2 T
C;
—_1)\6 <%
4) Fx) =+ ¢ 3) F) = 24 6x2 — 3x+ C;
. 4) F) =222+
5) F(x) = S50 + C.
5) Flx) = 12(3—4x)3
1) 9§; 1) 0;
. 2 -2
2) 21’ 2) )
3) <, 6
3 1 5
4 73 3) 47
5) 2.
4) 255
5) 5.

Konmponvnas paboma No2 :«llepeoobpasuasn u unmezpay

Bapuanm 1

Hatiti oOmuii BuI mepBooOpa3HBIX 1Tl G YHKITHH

a) f(x)= 4sin x+ cos3x ;
6)f(X)= x%+ 2x .

Haiitu nepBoo6pasuyro Gpynkuuu  f(x)=5x + X2, rpaduk KoTopoi

gyepe3 Touky (1;3).

MNPOXOIUT
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2
3. Bbuucaurs uHTErpan [ L (FPHx)dx.

4.  BBIYMCIHUTH IUIOMIAAL (GUTYPBI, OTPAHUYECHHON JTHHUSMH
y=3-xuy=-x>+2x+3.
Bapuanm?

1. Haiitu oGuuit Bua nepBooOpa3HbIX A1t GQYHKIIUH
a) f(x)= 3cosx + sin4x;

6)f(x)= x>+ x? .

2. Haiitu nepBooOpasuyro pyukiuu  f(X)=3x2-5, rpaguk KOTOpOH  MPOXOIUT
yepe3 Touky (2;10).

3. Bbuucnuth uHTErpa [ 01 (o +2x)dx

4.BpI4UCIUTH TUIOMIAAb PUTYPBI, OTPAHUYEHHON JTUHUSIMU

y=3+2x ny = x>-2x+3.

Omeemut k konmpoavHot pabome Ne2 :«llepsoodbpasnas u unmezpany

No 3amanue 1 3amanue 1 3amanue 2 | 3aganue 3 | 3aganue 4
Bapua a) 6)
HTa
1 - 4cos x +§ sin 3x+C ’;_3 + x24+ C 57"2 + ’;_3 + % 32 4,5
2 1 x®  x3 3 5x +]2 1 2
3sinx — -cos 4x + C —++C | 7 = 103

TECTBI [10 MATEMATHUKE
TEMA: «llepsoobpasnas u unmeeparn
BAPUAHT Ne 1

3agaHue BapuaHnT oTBeTa
1. Cpemn 3amamseix  Qynaxumi G(X), F(X) m H(X) | a)G(X)=-21 x?
BEIOEpETE TIEPBOOOPA3HYIO TSI (PYHKITUU 0) F(x)=-7x*
y=-7x° B) HX)= - 7/;x*




2. YKaxuTte Ty QyHKUUIO, IJIs1 KOTOPOM
F(x)=x3+3x + C
MMeeT 00U BUJT TEpBOOOPA3HOM

a)g(x)=3x>*+3
0)h(x)=3 x>+ 3x+9
B) p(X)= x*/4+ 3

3. Haiigure oOmuii BUg nepBooOpasHbIX 1 PYHKIUU
f(x) = 4sinx+2cosx

a)F(x)= 4cosx — 2sinx+C

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

4. Hatinqute oOmuii BUA nepBOOOpa3HbIX I GYHKIIUH
f(x)= 2 sin 3x

a)F(x)=- Ysc0s3x+C
0) F(X)= - %/3 cosx+C
B) F(X)=- 2/3 cos3x+C

5. Haiigure oOuuii Bua nepBooOpa3HbIX A (QyHKUUU
f)= (@2x-1)°

a)F(x)= (2x — 1)%/12+C
6) F(x)= (2x — 1)%/6+C
B) F(x)= (2x — 1)%/2+C

6. s ¢pyaxuuf(X)naiigure F(X), ecnu
fx)= 24% ; F@1)=1

)F()= - x2- 2
0) F(x)=-x2 +2
B) F(X)=-2x2+3

/. BepHo 51, 4TO Ha pUCYHKE H300pakeHbl Tpaduku
TpEX MepBOOOPA3HBIX JIJISi HEKOTOPOIl PyHKIIMUU?

a) oa

0) Hem

8. Bribepere Gopmyny, Mo KOTOPOl MOKHO BBIYHCIUTH
TUTOIA b GUTYPHI, H300PKEHHOW HA PUCYHKE:

6

a) S=/.f(x)dx
6

6)S= - [f(x)dx

B)S= f(6)- f(a)

9. Beruucnure uHTErpanl
_[ o4x3dX

a)-1
0) 4
B) 1

10.ITo xako# ¢dopmyne HYKHO HAXOIUTh IUIOMAIh
(GUrypHI, 3aIITPUXOBAHHON HAa PUCYHKE:

2
a)S=[_1x2dx
2
6)S=Jox%dx
-1
B)S=/2x2dx

BAPUAHT Ne 2

3amaHue

BapuanT oTBeTa

1. Cpenn 3amansbix  ¢yHkmwidn G(x), F(X) u H(X)
BbIOEpETE NEPBOOOPAZHYIO ISl QYHKIIUU
y= 5x°

a)G(x)= 5 x’
6) F(x)= 305
B) H()= 5x7/7

2. Ykaxute Ty QYHKIUIO, 11 KOTOPOM

agx)=4x3-4+C
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F(x)= x*4x + C O)h(x)=4x3- 4 x>+ 2

yMeeT OOIIMiA BU] IIEPBOOOPA3HOMN B) p(X)= x°/5- 2 x?
3. Haitnure oOmuit Bua nepBoodpasubixX i yHknun | a) F(X)=5sinx-2 cosx + C
f(x) = 5cos x+ 2 sin x 0) F(x)=-5sinx-2cosx + C

B) F(X)=5 sin x+ 2 cos x+C

4. Haiimute oOmmii BUI mepBooOpasHbix st GyHkimu | a)F(X)= - 3/2 sin2x+C
f(x)= 3 cos2x 0) F(x)= 3/2 sin2x+C
B) F(X)=3/2 sin x+C

5. Haiigure oGuuii Bua nepBooOpasHbix mis GpyHkuuu | a)F(X)= (7x — 2)*/4+C

fx)= (7x-2)3 0) F(x)= 7(7x — 2)*/4+C
B) F(X)= (7x — 2)428+C
6. s ¢pyaxuuf(X)naiigure F(X), ecnu a)F(x)=2x1+1
fx)=2x% ; F@Q)=1 0) F(x)=-2x*! + 3

B) F(x)=2x1-1

/. BepHo M, yTOo Ha pUCYHKE H300pakeHbl Ipaduku | a) da
TPEX MEPBOOOPAZHBIX JJIST HEKOTOPOU (PyHKITHH ? 0) Hem

8. Bribepere Gopmyny, Mo KOTOPOl MOKHO BBIYUCIHUTH | 8
IUTOIA(b (GUTYPHI, H300PAKEHHON HA PUCYHKE: a) S=/.f(x)dx

6
6)S= - [f(x)dx

a
B)S= - J,f(x)dx
9. Beruucnure uaTerpani a)b
J.15x4dx 6) -1
B) 1
10.ITo kakoit dopMyne HYXHO HaAXOAWUTh IUTOMAIG | 1
(GUrypHI, 3 TPUXOBAHHON HA PUCYHKE: a) S=/,(x?+2)dx
-2
6) S=J1px2+2)dx
2

B) S=[,(x2+2)dx

BAPUAHT Ne 3
3ananue BapuanT oTBeTa
1. Cpemn 3amamseix  Qymaxmmit G(X), F(X) m H(X) | a)G(X)=-20 x3
BEIOEpETE TIEPBOOOPA3HYIO TSI (PYHKITUU 0) F(x)= -x°
y=-5x4 B) HX)= - ¥/ax®
2. Ykaxute Ty QyHKIUIO, JIJIsT KOTOPOM a) g(x)= 2x -2
F(x)=x?-2x+ C o)h(x)= 2 x3- 2x> + 2




MMeeT 00U BUJT TEpBOOOPA3HOM

B) p(X)= x3/3-2

3. Haiigure oOmuii BU nepBooOpa3HbIX 1l PYHKIUU
f(x) = 6 sinx+3 cosx

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

4. Haliqute oOmuii BUA nepBOOOpa3HbIX Uil GYHKIIUH
f(x)= 5 sin 4x

a)F(x)=14 cosbx+C
0) F(X)= - °/4 cosx+C
B) F(X)=- %/, cosdx+C

5. Haiigure oOuuii Bua mnepBooOpa3HbIX A (QyHKUUU
f)= (1-5x)°3

a)F(X)= -(1 - 5x)%20+C
6) F(X)= (L - 5x)%4+C
B) F(X)= (1 - 2x)3/3+C

6. s ¢pyaxiuuf(X)naiigure F(X), ecnu
fx)= 4x° ; F@1)=1

DF()= - x4- 2
0) F(x)=-x* +2
B) F(x)= 6x°+3

/. BepHo 51, 4TO Ha pUCYHKE H300pake€Hbl Tpaduku
TpEX MepBOOOPa3HBIX Il HEKOTOPOI PyHKIMU?

a) oa

0) nem

8. Bribepere Gopmyny, Mo KOTOPOl MOKHO BBIYHCIUTH
TUTOIA b PUTYPHI, H300PKEHHOW HA PUCYHKE:

6
a) S=-J.f(x)dx
6
6)S= J.f(x)dx

B)S= f(a)- f(s)

9. Beruucnure uHTErpanl a) 6

Jo6x5dx 6) -1
B) 1

10.ITo kakoii dopMyne HYXHO HaAXOAWUTh TUTOMAIb | 1

(buUTypHI, 3aIITPIXOBAHHOW HA PUCYHKE: a)S=[ 1(x?-1)dx

1
6)S=Jo(x?-1)dx
-1

B)S=/1(x?-1)dx

BAPUAHT Ne 4

3ananue

BapuanT oTBeTa

1. Cpenn 3amansbix ¢yHkmmidn G(x), F(X) u H(X)
BbIOEpETE NEPBOOOPA3HYIO ISl QYHKIIUU
y= 9x®

a)G(x)= x°
6) F()= 72 x7
B) HX)= 9 x7/7

2. Ykaxute Ty QyHKIUIO, JIJIsT KOTOPOM
F(x)= x> 5x +C
MMEET 00U BU IEPBOOOPA3HOM

a)g(x)=5x*-5x>+C
6)h(x)= 5 x5- 5 x?
B) p(X)= 5x*-5
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3. Haiigure oOmuii BUa nepBooOpa3HbIX 1l PYHKIUU
f(x) = 4cos x+ 7sin X

a) F(x)=4sin x- 7cos x + C
0) F(x)= - 4sin x- 7cos x + C
B) F(X)= 4 sin x+ 7 cos x+C

4. Haliqute oOmuii BUA nepBOOOpa3HbIX ISl GYHKIIUH
f(x)= 9 cos3x

a)F(X)= - 3 sin3x+C
0) F(x)= 3 sin3x+C
B) F(X)=3 sinx+C

5. Haiigure oOuuii Bua mnepBooOpa3HbIX A (QyHKUUU
fx)= (7x-2)3

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

6. s pyakuuf(X)naiigure F(X), ecnu

a)F(x)= x°+ 1

f)=54% ; F@1Q)=1 0) F(X)=-x° +2
B) F(X)=-x°-1
/. BepHo M, 4yTO Ha pUCYHKE H300pakeHbl Ipaduku | a) da
TpEX MepBOOOPa3HbIX Il HEKOTOPO PyHKUIUU? 0) Hem
8. Bribepere popmymy, o KOTOPOl MOKHO BBIYUCIIUTS | 6

wionaab GUrypsl, M300pakEHHON HA PUCYHKE:

a) S=/.f(x)dx

6
6)S= - [f(x)dx

a
B)S= - J,f(x)dx
9. Beruucnure unTerpani a)l
J.17x8dx 6) -1
B) 1
10.ITo kakoit dopMyne HYXHO HaAXOIWUTh IUIOMIAIb | 3
(buUrypsbl, 3aIITPHXOBAHHONW HA PUCYHKE: a) S=Jo(x -1)2dx
3
6) S=[1(x -1)%dx
1

B) S=[3(x -1)%dx

Kniou k mecmy

« [IEPBOOFA3HAA U UHTET'PAJI»:
BAPUAHT Ne I: 8, a, 0, 8 a, 0, a, a, 6, a.

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

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

BAPUAHT Ne 4: a, s, a, 0, 6, 0, a, a, 6, 0.
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IIposepounas paboma
«Hppayuonansvnule ypasnenun
Bapuanm 1

Pemuts ypaBHEeHUSA:

IIposepounas paboma
«Hppayuonanvuvie ypasnenusn»
Bapuanm 2

Pewnts ypaBHEeHUS:

1. V2x—1=3;
' ’ 2. Vx - 4=0;
3. Vax —1=+7; ’
. 3. Vx2 —1=v3;
4, 3+x=3 - X, 4 \/ﬁ _ 2
5. V10 —xV3x + 5 = x +5. S
5. 9—x =v9 — 5xv3 — x.
IIposepounas paboma IIposepounas paboma
«HUppayuonanvuvie ypasueHus» «HUppayuonanvnvie ypasueHus»
Bapuanm 3 Bapuanm 4
Pemnts ypaBHEHUS: Pemnts ypaBHEHUS:
1. Vx—2=3; 1. vx+9=4
2. 1-4/x=0; 2. Vx+1=3;
3. V2x —1=/5; 3. V5=vx%Z — 4;
4, V5 —x=x-5; 4, V4x + 5= 2x+ 1,
5. V5x + 3-V3x — 1 =3x +1. 5. V2x + 15-V2x — 1= 2x +9.
IIposepounas paboma IIposepounas paboma
«Hppayuonanvuvie ypasnenus» «Hppayuonanvnvie ypasuenus»
Bapuanm 5 Bapuanm 6
Pemnte ypaBHEeHUS: Pewmtes ypaBHEeHUS:
1. Vx2 — 9 =4;
2. + 6=4
Vx _ _ 1. Vvx—7=2;
3. Vx+2 =v2x - 3; 2 10 =X + 1
4. Vx+1=x-5; ' VET

43



5. V4x —3 -V3x—5=3x- 1.

3. V4x —3 =412 —x;

4, \Jx—2=

x-8;

5. V3x+ 2 Vx—2=x+6.

IIposepounas paboma

«Hppayuonansvhule ypasnenusn

Bapuanm 7

Pemnts ypaBHEHUSA:

. V3 —x=1;
X +7=0;

. V2x—3=vVx+5;
. V25 —x2=x-1;

CVx—1-V2x+ 6 =x +3.

IIposepounas paboma

«Hppayuonansvnvle ypasnenusn

Bapuanm 8

Pemnts ypaBHEHUS:

x2 -7

:3;

1.
2. Vx-3=0;
3

CVAx—1=+x+8
4, x-2=+4-2x;

(€)]

. V8x +17V2x — 1=4x + 3.

Omeemul k 6apuaHmam npoeepo4UHoOU pabomol

«Hppayuonanvnvle ypasnenusn»

Ne YpaBHeHue | YpaBHeHHE | YpaBHEHUE | YpAaBHECHHUE | YpaBHEHHUE
BapHaHTa 1 2 3 4 5

1 ) Her 2 1 i 5
pelIeHun *

2 ) 16 -2; 2 3) -3

3 11 1 3 3) 1

4 7 4 -3; 3 1 Her

peIICHUI

) -5; 5 Her 5 8 7
pelLIeHUI

6 11 81 3 11 10

7 2 Her 8 4 3)
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peLICHUI

8 -4; 4 9 3 2 13

Koumponvnaa paboma Ne8 Koumponvnaa paboma Ne8

«PELIIEHUE [IOKA3ATEJIbHBIX
VPABHEHUY Y HEPABEHCTB»

«PELLIEHUE [1OKA3ATEJIBHBIX
VPABHEHUU U HEPABEHCTB»

Bapuanm 1

@)=

Bapuanm 2

1. (g)m: 12534

7542 - 147 = 5; 2. 2. 2x=120;

49°-8-7*+ 7 =0; 3. 36¥-4-6-12 =0;
1 2—x 2. 1\ 2+3x .y
(27) > 977 4. (Z) <8*%;

10-51 + 51« 7,

5. 82v1-2v>48.

OTBETHBI k konmponwvnoit padome Ne8

«PELIIEHUE TTOKA3ATEJIBHBIX YPABHEHUU U HEPABEHCTB»

No 3aoanue 1
sapuanma

3aoanue 2

3aoanue 3 | 3aoanue 4 | 3aoanue 5
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1 E -1 1: 0 x <-4 x <0

2 1 3 1 o1 x >4
. 9

3AUET
«OcHogHble Memoobl petenusl prlBHeHulj, HepAeeHcme u cucniem)

Bapuanm 1

1. Pemuth uppanronaipbHoe ypaBuenue 3x+1=v1 —x.

2.Pemuth nokasatensHoe ypaBHenue — 3%¥t2 + 3% =90 .

4x —y =2,

3. Pemmutbcucrem aBHEHUU {
yyp log,, x +log1, 3 =log,(y + 1).

4. Pemuth norapudmMudeckoe HepaBeHCTBO log, x + log,(x — 2) < 3.

5. Pemuth TpuroHoMeTpuyeckoe ypaBuenue cos 2x+cosx = 0.

Bapuanm 2
1. Pemuth uppanuonaibHoe ypaBHeHHE 8 - 3x =VX + 2.

2
2.PemuTh mokazarenbHoe HepaBeHCTBO 3% < 81.

3x+y =23,

3. PewunuTh cuCcTEMY ypaBHEHU M {10g3 (5x + 4y) = logs(y + 5).

4. Pemuth jorapudmMudeckoe HepaBeHCTBO logi(x + 6)+logix> -3.
3 3

5. PemmuTh TPUTOHOMETPHYECKOE ypaBHEHHE 3sSin X = 2c0s2x.

Bapuanm 3

1. Pemuts uppannoHaibHOE ypaBHEeHHE V3 — 2X =6 + x..

2.Pemmth mokazaTenbHOE ypaBHeHUE — 9* - 2-3° = 63.

27 =9,

3. PemHTbCHCTeMyypaBHeHI/If/’I{ g1% — v+l
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4. Pemutsh orapudpmMuyeckoe HepaseHcTBo log,(5x — 6) <log,2 + 3.
5. PeruTh TPUrOHOMETPHUECKOE ypaBHEHHE 2C0S2X — 7 cosx = 0.

Bapuanm 4
1. Peminte uppaunoHanbHoe ypaBHeHUE V2 + 7Xx =6 —x.

2_
2.Pemuts nokasatensHoe HepapeHcTso  (1,3)% T2 < 1,69,

X—y =238,

3. PemI/ITbCI/ICTeMyypaBHeHI/II?I{ 2X=3y — 16,

4. Pemutsb norapudpmudeckoe ypasaenue log,(7x — 4) = 2 +1log,13.
T
5. PelinTh TPUrOHOMETpPHUUECKOE YpaBHeHUe sinXx + sin(m + X) — cos (E + x) = 1.

OTBETHI k BAUETY

«OcHoBHble Memoobl peuternus prZGHeHI/Hj, HepaeseHcme u cucmemy

0 Bapuanm 1 Bapuanm 2 Bapuanm 3 Bapuanm 4
BapUaHTa
No
3aJTaHHS
1. 0 2 -3 2
2. 2 [-2;2] 2 [0;4]
3. (1;2) (1,0) (E . E) (10;2)
5’5
4. (2;4) (0;3) (1,2;12) 8
n T T
S. + 5+ 27N, N€ Z; ('1)kg+ 7K, ke z < +an, ne z S +27mn, ne z
w+27K, K€ z.
n T T
+ 5+ 27N, N€ Z; ('1)kg+7fk’kE z < +an, ne z S +27mn, ne z
w+27k, K€ z.

Koumponvnas paboma Ne2
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N

N =

=

N

«Axcuomol cmepeomempuu. HapaﬂﬂeﬂbHOCWlb npAamslx U NA0CKOCHeE)

Bapuanm 1

. UTo Takoe crepeoMeTpus.
. Kakue npsmbie B IpOCTPaHCTBE HA3bIBAIOTCS MapajlieIbHIMU?
. JlaHa miockocTh U mpsiMble a. 6 U ¢. MI3BecTHO, 4TO OJHa U3 JaHHBIX MPSIMbBIX

napajiiesnbHa miockocTy 3. HazoBuTte 3Ty npsimyo, eciiv npsiMasia napajieiabHa npsaMon
¢, IPSIMBIE 8 U C TIEPECEKAIOTCS, a TIPsIMast ¢ JISKUT B TUIOCKOCTH 5. CaenaiTe pUCyHOK U
MIPOKOMMEHTHUPYUTE €r0 C MOMOIIbI0 MAaTEMATUUYECKUX 3HAKOB.

. Uepes Toukun A, B u cepenuny M otpe3ka AB npoBeieHbI TapajuiesibHbIE MIPSIMBbIE,

NepeceKaroe HEKOTOPYIO INIOCKOCTh 0. B Toukax A1, B1, M1 cooTBeTcTBeHHO. Haiitn
ey otpeska MMy, eciiu AA1=13Mm, BB1=7Mm, npuuém otpe3ok AB He nepecekaer
IIJIOCKOCTD 0.

. Uepes koneny A orpeska AB nposenena miockocts. Yepes koHen B u touky C atoro

OTpe3Ka MpOoBeACHBI apasienbHbie npameie B u Ci1. Halinure nnuny orpeska BB1, ecnu
CCi=21 cm, AC: BC=3:4.
Bapuanm 2

HazoBute OCHOBHBIC (1)I/IprLI B ITPOCTPAHCTBC.

. Kakue MMPAMBIC B ITPOCTPAHCTBE HA3BIBAIOTCS CKpCIIII/IBaIOHII/IMI/ICSI?
. I[aHa IINIOCKOCTB B H IIPAMBIC a, 6 U C. H3BCCTHO, 4YTO OJHA U3 NAHHBIX IIPAMBIX

napasuiesbHa miockocTd . HazoBute sty npsamyto, eciiu npsimasi ¢ napajieibHa IpsaMon
¢, IpSMbBIE @ U 6 TIEPECEKAIOTCA, a TIPsiMasi ¢ JISKUT B IIIOCKOCTH [5. CrenaiTe puCyHOK U
IPOKOMMEHTHUPYHUTE €ro C MOMOIIbI0 MAaTEMATHYECKUX 3HAKOB.

. Uepes Touku A, B u cepenuny M otpeska AB npoBeneHbl mapasuienbHble MpsMbIe,

NepeceKaroIe HEKOTOPYIO IIOCKOCTh 0. B Toukax A1, B1, M1 cooTBeTcTBeHHO. Haiitu
nuHy oTpeska MM, ecniu AA1=3Mm, BB1=17wm, npuuém otrpe3ok AB He nepecekaet
IJIOCKOCTB 0.

. Uepes konen; A otpe3ka AB npoBeneHa miaockocThb. Uepes konel B u touky C aToro

OTpe3Ka MPOBEICHBI MapajuienbHbie npsaMblie By u Ci. Haiinure nnuny orpe3ka BB1, eciu
CC1=26 cm, AB: AC=15:13.

Bapuanm 3

Cdopmynupyiite TeopemMy 0 TpEX TouKax?

UTo 3HAYUT: IpsiMast ¥ TUIOCKOCTh NapauiesibHbI?

JlaHa MI0CKOCTh B U IpsIMBIE @, 8 U ¢, IPUYEM JIBE U3 TPEX TAHHBIX MPSIMBIX
napasuienbHbl. HazoBuTe napasienbHble NpsIMbIE, €CIIHU OpsiMasi a JEKUT B MJIOCKOCTH 3,
npsiMasi 6 mapajuiesbHa IJIOCKOCTH [, a mpsiMas ¢ nepecekaeT miockocth [.Caenaiite
PUCYHOK M IIPOKOMMEHTUPYUTE €ro € MOMOLIBI0 MaTEMAaTUYECKUX 3HAKOB.

Uepes koHubl oTpe3ka AB u ero cepennny M otpe3ka AB npoBeneHbl napauiebHbIe
MpsIMBIE, TIEPECEKAOIINE HEKOTOPYIO INIOCKOCTH 0. B TOukax A1, B1u M. Haiitn nnuny
oTpeska MM1, eciin otpe3ok AB He nepecekaeT miiockocTh o u eciii AA1=10m, BB1=14m.
UYepes konen; A otpeska AB npoBenena miockocTb. Uepes konel B u Touky C 3Toro
OTpe3Ka MPOBEAECHBI napasuienbHble npsimble B u Ci1. Halinure nimuny orpeska BB4, ecin
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N

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

Bapuanm 4

Cdopmynupyiite TeopemMy 0 NpSIMOU U TOUKE.
Kakne miockocTn Has3pIBAIOTCS NMapajuIeIbHBIMU?
JlaHa TJIOCKOCTh B ¥ IpSIMBIE @, 6U ¢, TPUYEM ABE U3 TPEX AAHHBIX MPSIMBIX

napayenbHsl. HazoBuTe nmapasienbHble NpsiMble, €CIU IpsMast a JIEKUT B TUIOCKOCTHUf, a
NpsIMBIE 6 U ¢ TIEPECEKaloT IIOCKOCTh [.CrenaiiTe pucyHOK U IPOKOMMEHTUPYUTE €ro
C IOMOUIBI0 MaTEMAaTUYECKUX 3HAKOB.

Uepes koHubl oTpe3ka AB u ero cepennny M otpe3ka AB nipoBeneHbl napauieibHbIe

npsiMbIE, IEPECEKAIONINE HEKOTOPYIO IIIOCKOCTh o B Toukax A1, B1u Mi. Haittu qnuny
oTpe3ka MMy, eciu oTpe3ok AB He nepecekaeT miockocTs o u eciu AA1=12m, BB1=8m.

Yepes konen; A otpe3ka AB npoBenena miockocts. Uepes koner) B u Touky C sToro

OTpe3Ka MpOBeACHBI apasienbuble npsimbie B u Cq1. Halinure nnuny orpeska BB1, ecnu
CCi=14cm, AB: BC=10:3.

Omeemul Kk KOHMPOLHOU pabome No2
«Axcuomsl cmepeomempuu. IlapannenbHocmos npsambIx U NIOCKOCMEL)

Bapuanm 1

Bapuanm 2

Bapuanm 3

Bapuanm 4

Crepeomerpus — 3710
paszzien reoMeTpuH, B
KOTOPOM H3y4aroTCs

burypsl B
IPOCTPAHCTBE.

OCHOBHBIMH (PUTYpaMH
B IIPOCTPAHCTBE
SIBJITFOTCSI TOYKA,
NpsAMas v 1JIoc-
KOCTb.

Yepes Tpu TOUKHU, HE
Jie)Kallie Ha OJTHOM
PSMOM, MOKHO
MPOBECTH IIIOCKOCT,
M TIPUTOM TOJIBKO

OJTHY.

Uepes npsamyro u He
JIEKAIYI0 HA HEW
TOYKY MOYHO
MPOBECTH TIJIOC-
KOCTb, U TP TOM
TOJIbKO OJ[HY.

JIBe nipsiMbIe B
IPOCTPAHCTBE
Ha3bIBAIOTCS MApAaJi-
JIeJIbHBIMH, €CTTU OHU
JISKAT B OJHOM
IJIOCKOCTH U HE

[IpsitmMbIe, KOTOpBIEC HE
MepeceKarTcs U He
lTe;xaT B OHOU
[JIOCKOCTH, Ha3bl-
BAIOTCSCKPeMBAKOII
UMMCH.

[psimas u
IJIOCKOCTH
napajuiejibHbl —
3HAYUT, OHU HE
MEPECEKAOTCS, TO
€CTh HE UMEIOT

JIBe mIockocTH
Ha3bIBA-FOTCS
napaJjjiejbHbIMH,
€CJIM OHU HE
MepeceKarTcs, TO
€CTh HE UMEIOT

MIePECEKAIOTCS. 001X TOYEK. 0OIIINX TOYEK.
C
= 25 e
8YC
a 66 ang; N0 jgcp 6||.:?.{3;C}n/3
a||c; ene ;Ccﬁ;ﬂ'Hﬂ 6||C-({|’]8-CC/3-6||!6 G’C/};eHﬂ;CHﬁ ;GHQ ' '
ABB1A1 — ABB1A; — ABB1A; — ABB1A; —
Tpa- Tpa- Tpa- Tpa-
nenuus, T.K. nenuys, T.K. nenus, T.K. nenusi, T.K.
AA|BB,|Invv, AAJ|IBE,||MDM, AA|IBE,||MDM, AA|BB,|[Mv,
MM~ cpennsis MM;1- cpennsist MM - cpennsist MM;- cpennss
JIUHUA, JIMHU, JIMHWU, JIUHUI,
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AA, + BB, AA, + BB, AA, + BB, AA, + BB,
2 2 2 2
=10 =10 =12 =10
AABBloo AABBloo AABBloo AABBloo AAC
AACC AACC AACCy BB, AI
BB, AB BB, AB BB, AB cc, A(
cC, AC CC, AC CC; AQ pg _ tC1 4B
CC,-AB 1 AC
CC, - AB BB = ——— CC, - AB 14-10
| = AC BBy = ——— = =20
AC 26 - 15 AC 7
21-7| = —3— =30 3-8
=49 =12

C1

A wh e Wb

no

Konmponvuas paboma Ned ~ « MHOI'OI' PAHHUKH»
Bapuanm 1

JlaitTe onpeneneHue npsiMOr MPU3MBL.

UYrto Takoe nmapaienenumnen’?

UTO Takoe MHOTOI'PAHHUK?

3ajaua: YV mapasiesenuena TpU TpaHu UMEoT miomam 2v?, 4 m®u 5 m?. Yemy
paBHA MOJIHAs MOBEPXHOCTH Mapajuienenunena?

3ajava: OcHOBaHME MUPAMHUJIBI — MPSIMOYTOJIBHUK CO cTopoHamu 9 u 12 cm, Bce
O0oxoBbIe pEOpa paBHbI /2,5 m. Haiinure 00BEM MUpaMuIb.

Bapuanm 2

Jlaiite onpenenenre NpaBUIbHON MPU3MBI.

Yo Ttakoe Ky6?

UeM sIBIISIETCS TOUKA NIEPECEUEHUS TUaroHajIel napauienenunena?

3ajzaua: YV mapajulenenumena Tpy rpaHd UMeroT mwiomand 3 m%, 6 m?> u 7 m?. Uemy
paBHA MOJIHAs MOBEPXHOCTH Mapajienenunena?

3amaya: BokoBble pEOpa HAKIOHHOW TPEYrOJbHOM MpPU3MBI paBHBl [5 M, a
PAcCCTOSIHUSI MEXKy COAEPKAIIUMH UX MapauieIbHbIMU IpsIMbIMU 26 m, 25 m u 17
m. Halinute 00bEM IPU3MBL.

Bapuanm 3

JlaiiTe onpeneneHne NpaBUIbHON MUPAMHUJIBI.
Kakoit MHOrorpaHHuK Ha3bIBA€TCSl TPABUIILHBIM?
Uro Takoe JIMHENHBIE pa3MepbI IPAMOYTOJIBHOIO Napasuienenuneaa’?
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3agaya: M3mepeHus npsaMoOyroiapHOro mapawienenunena 15 m, 50 m u 36 wm.
Haiigute peOpo paBHOBEIMKOTO eMy KyoOa.

5. 3agauva:BeicoTa npaBUIIbHOIN YETHIPEXYTOJBbHON MUpaMuUIbl paBHa 7 cM, a CTOPOHA
ocHoBaHus 8 cm. Haitnure 6okoBoe pedpo.
Bapuanm 4
1. Haiite onpenenenue anopeMbl IPpaBUIbHON TUPAMUIbIL.
2. Kakoii mapanienenune;]; Ha3bIBaeTCsl MPSIMOYTOJIbHBIM?
3. Uemy paBHa O0OKOBasi MOBEPXHOCTh NPAMON MPU3MBbI?
4. 3anava:Haiinute nuaroHanu NOpsIMOYTOJBHOTO MapajuleNienuiena no TpEM ero
uzMepeHusMm: 2 cm, 3 cm, 6 cm.
5. 3agaua: OcHOBaHUE NMUPAMUIBI — MPSIMOYTOJBHUK CO CTOpOHAMU 6 cm U 8 cm.
Kaxxnoe 6okoBoe peOpo nupaMuibl paBHO /3 cm. Beruuciure BHICOTY MUPAMUJIBL.
Omeemul K KoHmpoawvHou padome Ne 4 «MuozozpanHuKku»
0 Bapuanrt 1 BapuanT 2 Bapuanrt 3 Bapuanrt 4
BapUaHT
a
Ne
3aTaHUS
1. [Ipu3ma HaswiBaercs | [Ipsmas npusma Ha- | [Tupamuga BricoTa 60xoBOI
npsIMOH, eciu eé 3BIBAETCS MPABUIIb- | HA3bIBA-E€TCS I'PaHU PABUIBHON
60KkoBbIE PEOpa HO1, eciu e€ NPaBUJIBHOM, €CIIM | TUpPaMUbl, IPOBE-
MEPIECHAUKYIISIPHBL | OCHOBAHUSA €€ OCHOBaHUEM JIEHHAs U3 e€
OCHOBAHUSIM. ABJISIFOTCSA TIpa- ABJISIETCS IPABUJIb- | BEPUIUHBI,
BUJIbHBIMA MHOTO- | HbId MHOTOYTOJIb- | Ha3bIBAETCA
YTOJIbHUKAMH. HUK, 2 OCHOBaHHE | arioeMoi.
BBICOTBI COBMAIAET
C LEHTPOM 3TOI0
MHO-TOYTOJIBHHKA.
2. Ecnu ocHOBaHus [IpssMOyTOnBHBIN Beimykneiit MHOTO- | [Ipsimolt mapasene-

PU3MBI €CTh
napaiesiorpaMm, TO
OHa Ha3bIBACTCS
napajuieNenuIe10M.

napaie/IeIuIeI, y
KOTOpPOTo Bce peopa
paBHBI, Ha3bIBACTCS
KyOoM.

TpaHHUK
Ha3bIBACTCS
MPaBUJIBHBIM, €C-
JIA €TO TPAHU SIBJIA-
IOTCS
MPaBWILHBIMU
MHOTOYTOJIbHUKaM
M C OJHAM U TEM
’K€ YMCIIOM CTOPOH
7 B Ka)KI0OU
BEPIIIMHE
MHOTOTPaHHHUKA
CXOJUTCS OHO U

IUIena, y KOToporo
OCHOBaHUEM
ABJSACTCS
MPSIMOYTOJIbHUK,
HAa3bIBACTCS
MPSMOYTOJIbHBIM
MapajyICICIUIEOM.
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TO K€ YUCIO
pEoep.

MHororpaHHuk — Touxka nepeceyenus | [[nuHbl Henapas- bokosas nmosepx-
9TO TaKOE€ TEIIO, JaroHajieu JIeNbHBIX pEdep HOCTb IPSIMOM IIPU3-
NOBEPXHOCTH napajuieJieine1a | IpAMOYIOJIBHOTO | MBI PaBHA
KOTOPOr'0 COCTOUT SBJISIETCS €T0 napajuieNielIAIe1a | IPOU3BEACHUIO
U3 KOHEYHOT'O YHCIIA | LIEHTPOM CUM- Ha3bIBAIOT €TI0 nepuMeTpa oc-
IJIOCKUXMHO- METPHHU. JIMHEWHBIMU HOBaHHUsI Ha BBICOTY
rOYrOJIbHUKOB. pasmepamu. MIPU3MBI, T.€. HA
JIIMHY OOKOBOTO
pebpa.
Sp=2(2+4+5)= Shi=2(3+6+7)= | V=V, d’=a’+ b%+ ¢?=
=22cm?. =32cm?, Vy=abc=15-50-36 =22+ 3%+ 62=49
V,=a3 = = d=v49 =7(cm)
a=V15-50-36
={(5-2-3* =30 (m)
V= SO=h
1 = . = =
2 Soe H V=S,c..l _AC BD
SOCH.: —_ -
=0e]2= Socn== VAD? + (I
—108er2 | VP =)@ — D) (p B =
= BD = =10 (cm)
BD= 26+25+17 2AB? = !
2 2= — = —— = 34; - OD=-BD=5 cu
MR G N VT F = 8y2 2
- OCH.— .— 1
== = — 2 _ 2—
OD=1BD=7,5cu  |[34(34 — 26)(34 — SSD ;BD=4V2 | 50=V5D? — 0D?=
SO=VSD? — 0D?= [ =V169 — 25 =
=204; = /502 +op? = | Y169 - 25
- /1252 —752=  V=20415=3060(cw’) | =49 +32 |VI44=
100= = 9(cm) =12 em.
=10(cm)
Vv =""e10=
=360(cm?).

Koumponvnaa paboma Ne 5 « TEJIA BPALLIEHUA»

Bapuanm 1
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Haiite onpenenenne nuinHapa. Hapucyiite UManHAp, YKaXUTE €ro 00pa3yolylo,
paanyc U 0OCEBOE CEYEHHUE.

Kakoii koHyc HaspiBaeTcs npssmbeiM? Crenatb puCcyHOK.

Kakass miockocTh Ha3bpIBaeTCs AUAMETPAIBHOM IUIOCKOCThIO miapa? YUrto Takoe
6onpiion kpyr? Caenatb pUCyHOK.

3anava: Kyua mie6Hs uMeeT KOHMYECKyI0 (GopMy, panyc OCHOBAHMS KOTOPOH 4 M
, a obpaszyromas 5 M. Haitaute o0bEM 111e0Hs.

10.3agavya: Haiitu mmiomanae cedeHUs IIapa paguycoM 25 CM  IJIOCKOCTHIO,

o~

no

npoBeAEHHOM Ha paccTostHUU 20 CM OT LIEHTpa [mapa.
Bapuanm 2

Haiite omnpezneneHue koHyca. Hapucyilite KOHYC, YKaXXuUTE €ro o0pasyroulyo,
pannyc, BBICOTY U OCEBOE CEUECHHUE.

Kaxoit nununap HaseiBaeTcs npsiMbiM? Crienath pUCYHOK.

Kakas niockocTs Ha3bIBaeTcs KacareabHOU K mapy? CaenaTh pUcyHOK.
3anaua:066EM mapa pasen 2887 cvm®. Halinute miomaas NOBEPXHOCTH LIAPA.
3anava: [lnomans GOKOBOH MOBEPXHOCTH KOHyca paBHa 157 ¢cM?, a IIomaas ero
ocHoBaHMs Ha 67TcM® MenbIne. Haiinnre 00bEM KoHyca.

Bapuanm 3

[aitte onpenenenue mapa. Hapucyire map, ykaxxuTe ero HeHTp, paauyc.
VYKaXuTe BUIbl CEYEHUN HUIUHAPA U CHENANTE PUCYHKHU.

Kakass c¢wurypa mnomyuuTcs mpu BpalleHHH pPaBHOOEIPEHHOTO TPEYrOJIbHUKA
BOKPYT ero ocu cummerpun? Crenaite pucyHoK.

3ajava:Pagnyc nmwmHApa paBeH 5 cM, IUIONIagbr OOKOBOM IMMOBEPXHOCTH BIIBOE
OoJibIIe TIoIIaau OcHOBaHMs. Halimure 00bEM nuimuHapa.

3agada: IlnockocTh MPOXOAUT HA paccTossHUM 6 CM OT IeHTpa Iiapa. Paamyc
ceyeHus paBeH 8 cMm. Haiiaute miomma b moBEpXHOCTH IIapa.

Bapuanm 4

[Touemy map siBnsiercs Tenom BpamieHus. Cuenaiite pucyHok. Jlaiite onpenenenue
chepsl.

Urto Takoe yceu€HHbIN KoHyc? CaenaTh pUCYHOK.

Kakass ¢urypa nonydyuTcss mpu BpallleHUW MPSMOYTOJbHHKAa BOKPYT €ro OCH
cummeTpun? CaenaiTe pUCyHOK.

3anada: [nomaae oceBOro ceyeHus: MUIMHApPA paBHA 64 cm?. Haitnure mmomanb
ero OOKOBOM MOBEPXHOCTH.

3agava:Halitu 00BbEM Tena, MOJYYEHHOTO MPU BPAIMICHUH MPSMOYTOIBHOIO
TpPEeyronbHUKa ¢ THINOTeHY30H 24 cM u ocTpeiM yrioMm 30° BokpyrmeHbImero
KaTeTa.
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OtBeThl K KOHTpOJLHOU pabote No 5 «Tena BpameHus»

o Bapuanr 1 Bapuant 2 Bapwanrt 3 Bapunant 4
BapUaHT
a
No
BagaHus
6. |Huimnapom Konycom Ilapom HassiBaetcs Ilap nonyyaercs
HA3bIBACTCs TCJI0,| HA3bIBACTCA TEJIIO, KOTOpPOE€ IIpH BpallCHUN
KOTOPOE COCTOUT H3| TEIO, KOTOPOE cOCTOUT W3 Beex| MOIYKpYyTa BOKPYT
BYX KPYTOB| COCTOUT U3 Kpyra €ro IuaMeTpa Kak
By L PyT PYTA | 1ogex MPOCTPAHCTBA, a p
(ocHOBaHMid), HE| —OCHOBA-HUS ocCH.
. HaXOJIAIIUXCS HA
exanmMx B OJIHOW| KOHYCA, TOUKH, ac
MI0CKOCTH 1| HE JIeXKaIIeH B pacCTOAHMH, HC " TI'pannmna
|
COBMeEIIacMBbIX IUIOCKOCTH ATOTo | OOJIBLIIEM JTaHHOTO, OT| : mapa
rapasuieIbHbIM Kpyra,- JAHHOW TOYKH. OTQ : O naswmaerc
OTPE3KOB KOHYCA M BCEX | yoprpom mapa, 4 cdepoii.
(oOpa3yrommx), 0Tpe3KoB (00pa-
JTAHHOE PACCTOSHUE —
COEIUHSIIOIIINX 3YIOIIHX),
COOTBETCTBYIOIIINE coequustonux | PAAMYCOM apa.
TOYKHM H3THX KpPYTOB.| BEPIINHY KOHYCa a
C TOUYKaMu '
OCHOBaHUSA
7. Konyc Ha3zpiBaeTcs Hunaunap OceBoe IImockocTs,
NPSAMBIM, €CJIH Ha3bIBAECTCS ceYeHUe napaiesibHa
npsimas, NPSAMBbIM, €CJIHA s OCHOBAHHIO
COEAUHSIOIAs ero o0pasyrorime KOHYCa U
BEpPUIMHY KOHYCAa C | MEPHEHIUKYJISP MepEeCEeKaroll
LIEHTPOM OCHOBAHUS, | HBI INIOCKOCTSIM ast KOHYC,
nepHeHIUKYJIsIpHa OCHOBAHUH. OTCEKaeT
ceYeHust .
MJIOCKOCTH OT HETO MEHBIIIH
napajielbHbIE OCU U
OCHOBaHMUSL. koHyc. OcraBuiascs
MJIOCKOCTH
4acTh HA3bIBAECTCS
OCHOBaHUS )
yCEUEHHBIM
KOHYCOM.
8. | IInockocts, <
npoxogsiias 4epe3 KOHYC WJINHI
HCHTP Hiapa, [T10CKOCTB, P
Ha3bIBACTCA 5 [IPOXOJAIIAS YEPE i
AMAMETPATBLHOH. iy A 1rrapoBoit

[TOBEPXHOCTH U
[IepIICH/IUKY-

nsipHAsl paguycy,
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[IPOBEIEHHOMY B
TOYKYy A, Ha-
BLIBAETCS
KacaTeJbHOH
IJIOCKOCTLIO.
9. @ %
: I o SOC.CG‘I.=2R
Sn=4ﬂ:R2 — .R H H
V = SH = 47TR2, V v S H RZH SGOK=27[RH=
l 2 _ 4 =Oocu. 1= T — . — 2
. nmR“HH = _ §7T R3 Se = 95, Soc.cen.T= 647 M
VE—RI=3;V =
11423 = 16m cm3 _ 3V 2nRH=27R2: R=H
3 41
= 6’ SH V= 7552'5:12575 CM3
= 1441 cMm?
10.
- 2 _ 2 1
Sceq— nr _ S“_4ER V = _T[RZH
- 3
1
r2 :Rz'dz_: ETERZH Socu = R=+82+62 =10 H=Isin 30° = 24 - % =
Sces= 225mem 15T — 61T = SH=2 4710°=400 = R = [ cos 30° =
O Sy = cM V3
nR%; R = =24-7=12\/§
SOCH _ . _ 1
/7 =3; S = V= §n(12\/§)2 - 12
nRL; L= = =
5. H = " =1728w cm®
VI2 — R? = 4;
V= 1 324
= 3 T
= 121 cm3
Tecmvt no meme: «AKkcuomvl cmepeomempuu U UxX npocmeuuiue CcieoCmeusl.

HapaﬂﬂeﬂbHOCMb npAMbIX U niaockocmeuy

BAPUAHT Ne 1

3amaHue

BapuaHnT oTBeTa

1. TIpomonxu npeioKeHue:
Cmepeomempusi — 3mo pazoen 2eomempuil, 8 KOmopom

usyuaromcs pueypuol....

a) Ha naockocmu,
0) 6 npocmpancmee,
8) Ha NPAMOIL.

2.

Kakne

MpsSIMbIE B

MIPOCTPAHCTBE  HA3BIBAIOTCS

a) ecau Hu Jjexcam 8
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IapajuIeIbHbIMU ?

00HOU NJIOCKOCMU U He
nepecexkawmcsi;

0) eciu onu nexcam 8
OOHOU NIOCKOCMU U
nepecexkawmcsi;

8) eciu oHu Jnedxcam 6
PA3HBIX NAOCKOCHAX U
He nepecekaioncs.

3. Ha puc.] ckpemuBaromuMucs siBIstOTCS MPSMBIE: a) AB u BBx;
0) AB u J11Cy;
6‘) AB u A]ﬂL
4. 3anucaTh, UCMIOJIB3YSI MATEMATUYECKYIO CUMBOJIUKY: a) o f=a;
IInockocmo anepecexaem niockocms ffno npamot a. 0) aNp=a;
8) a€ f=a.

5. Kak npouecTts 3anuch: [AB] a,; a yoc ?

a) ompesoxk AB
NPUHAOTIEHCUM NPAMOT
a, He Jiedicaujell 8
NJIOCKOCMU O,

0) ompesox AB neacum
Ha NpAMOU a, He
npunaonexcaujel
NJIOCKOCMU O

6) mouxu AuB
Jledxcam Ha Npamotl a,
He npuxaonexcaujeul
NJIOCKOCMU O,

6. Touku A, B, C u /I He jeat B OJJHOM IIOCKOCTH

a) npamvie AB u C/]
nepecexkarwmcs;
0) npsmvie AB u C/[ ne
nepecexkarmcs.

7. Ilpsimbie AB u C]I He nexaT B OJHOM IJIOCKOCTH

a) npsimvle AC u B/l ne
Jexcam 8 00HOU
NIOCKOCMU,

0) npamvie AC u BJ[
Jexcam 8 00HOU
nIo0CKOCMU,

8. MoxerT num mnOpH NapaieNIbHOM NPOCKTUPOBAHUHU
napasuiesiorpaMma Moiay4dnuThbes Tpanenus?

a) modxcem, max Kax

npu napanieibHoM
NPOEeKmMupo8aHuU
napaniieibHocms — He
COXpaHsemcs;

0) He Modicem, MAaK KaK
npu napanieibHoM
NPOEeKmMupo8aHuU
napaiielbHoCmb
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COXPAaHAEMCAL.

9. UYepez Toukm A, B u cepeauny M orpeska AB
IIPOBEJEHBI  IApaJuICNIbHBIE  NPSIMBIE, IIEPECEKAOIINE
HEKOTOPYIO TUIOCKOCTh OB TOUYKaxAj, B:
MjcootBeTcTBeHHO. Haiitu otpe3ok M1My, ecniu A A1=3m;
BB:=17wm, npuuem AB He nepecekaeTIiocKoCTh a.

a) MiMi=10 m;
5) M1M1:62/3 M,
6) MMy =20m.

10.Jano: AABC; «o||AB; ACN a= A1 BCN a=B;; AB=15
cM; AA1. AC=2:3. Haiitu A1B1-?

a) A1B1=45 cm;
0) A1B1= 5 cm;
8) A1B1=10 cm.

BAPUAHT Ne 2

3amaHue

BapuaHt orBeTa

2. Tlponomxu npeaoxKeHue:
OcHo8HbIMU hucypamu 6 npocmpancmee 6JsAMmMCs. ...

@) MmouKa u npsamasi;

0) mouka u ni0CKOCmb;
8) mouka, npsamas u
NJIOCKOCMb.

2. Kakune IMPAMBIC HA3BIBAIOTCA CKpCIIII/IBaIOIIII/IMI/ICSI?

a) npsmvie, Komopuvie He

nepecekaiomcs U - He
aearcam 8 00HOUL
NAOCKOCMU,

0) npsamvle, Komopwvie
nepecexkaomcs u
aeacam 8 00HOIL
NAOCKOCMU,

8) npsmuvle, Komopuvle He
nepecekaromcs u iexcam
8 OOHOU NIOCKOCHU.

3. Ha puc.] napanienbHbIMU SIBASIFOTCS IPSMBbIE: a) A1A u BC,
0) A1/ u BC,
8) A1 B1u BCy,
4. 3anucaTh, UCMOJIb3YSI MATEMATUYECKYIO CUMBOJIUKY a) a o=A;
lIpamasna nepecexaem niockocms a. 6 mouxe A. 0) a a=A;
8) aNa=A.

5. Kak nipouects 3anuchk: {A;B} €a, a o ?

a) ompe3ok AB
NPUHAOTIeHCUM NPAMOLL
a, nexcaweu 8
NIOCKOCMU O

0) mouxu A u B
npuHaoexcam npamou
a, Komopas 1excum 8
NJIOCKOCMU O

8) mouxu A u B nesxcam
HA NPAMOU a, He
npunaonexicaujell
NJIOCKOCIMU O

6. MoryT i1 psiMbI€ a U sniepecekaThes? cl|s.

a) nem,
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0) mocym.

7. UeThbIpe TOYKM HE JIE)KAT B OJHOU IIIOCKOCTU. MoryT nu
KaKue-HUOYb TP U3 HUX JIEXKATh HA OJJHOM MpAMOM?

a)mocym;
0) He mo2ym.

8. Moxer M TOpoeKUMs —HapaienorpamMma  IpH | @) Modcem, mak KaK npu

napajuieIbHOM NMPOEKTUPOBAHUU OBITH KBagpaTOM? napanieibHoMm
NPOEeKMupo8aHuu
napanieibHoCmb
COXpausemcsi;
0) He modcem, maxk Kax
npu napanieibHoMm
NPOEeKmMupo8aHuu
napanieibHoCnb He
coxpamusiemcsi.

9. Yepes touku A, B u cepemuny M orpeska AB | a) MiMi=27 m;

NPOBEACHBl  TapajuiesibHble TpsiMble, Tepecekaromue | 6) MiM1=20 m;

HEKOTOPYIO IIJIOCKOCTh OB TOYKaxAj, By, | ) MiM1=10m.

MicootBeTcTBeHHO. Haiitu otpezok MiMj, eciu A

A1=13m;

BB1=7wm, npuuem AB He nepecekaeTiocKoCTh d.

10.Jano: AABC; a||AB; ACN a= A1: BCN o=Bs; a) A1B1=1 cm;

AB=8 cMm; AA;: AC=5:3. Haiitn A1B1-? 0) A1B1= 3 cm;
8) A1B1=4 cm.

BAPUAHT Ne 3

3amanue

BapuanT oTBera

3. ITlpomoimku nmpeaoKeHue:
B cmepeomempuu ceoticmea eceomempuueckux @ueyp
VCMAaHABIUBAIOMCSL nymém JoKaszamenbcmea
COOMBEMCMBYIOUUX ...

a) akcuom,
0) meopem;
8) 3adau.

2. YTo 3HAUYUT: NpsAMas U MIIOCKOCTh MapaiesIbHbI?

@) npsamas u NI0CKOCMb
He nepecekaomcsi;
0) npamas u NiIOCKOCMb

nepecekaromcs u
aearcam 8 00HOU
nJ1oCcKoCmu,

8) NpAMAs U NIOCKOCHIb
He nepeceKkawomcs, mo
ecmov He umelom oOwux
MOoYex.

3. Ha puc.] ckpemmBaromyuMucs sIBJISIOTCS MPSMBIE:

a) A14 u BC.
6) Ai ﬂl u BC;
6) A1 Bl u AB,
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4. 3anucaTh, UCIIOJIB3YSI MATEMATHYECKYIO CUMBOJIUKY:
IInockxocmv anepecekaem niockocms fno npsamoii c.

a) o f=c;
0) o f =c;
8) a NP =c.

5. Kak npouects 3anuchk: [BC| €c¢; ¢ a ?

a) ompezox BC
NPUHAOTEHCUM NPAMOT
¢, Jedicaujell 8
nIOCKOCMU O

6) mouku Cu B
npuHaonexdcam npsamoll
¢, KOMOopast iesdcum 6
nIoCKOCMU O

8) mouxu A u B nexcam
Ha NpAMOU c, He
npunaoedxicaujent
NJIOCKOCMU O

6. Touku K, L, M u N He jgexart B 0JJHOM INIOCKOCTH

a) npaweie KL u MN
nepecekaomcs;
0) npamvie KL u MN ne

nepecekaroncs.

7.1InockocTa U [ mapamienabHbl TUIOCKOCTH Y. MoryT nu
IUIOCKOCTU 0 M f§ TIepeceKaThCsi?

a) mocym;
0) He mo2ym.

8.Jlana mapamienpHasi TPOEKIMsS TpeyrojpbHUKa. Yewm
N300paXkaeTcs MPOEKIUs CPeTHEN TUHUU TPEYTroJbHUKA?

a) cpeowuell quHUel, Max
KaK npu napauieibHoMm
NPOEeKmMupo8aHuu
coxpaHsemcs
OmHOUleHUe OMpPe3Kos;
0) cpeouell nuHuel, max
KaKk npu napauieibHoMm
NPOEeKmMupo8aHuu He
coxpaHsemcs
OMHOULeHUE OMPE3KO8.

9. UYepez Toukm A, B u cepeauny M orpeska AB

MPOBEJICHBl  IMAPAJUICIIBHBIE  MPSMBIC, IEPECEKAIOIIMe
HEKOTOPYIO TIOCKOCTh OB TOYKaxAj, B,
MjcoorBercTBeHHO. Haittu orpezok MiMj, ecom A
A1=251Mm;

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

a) M1M1:5 Ojl/l,‘
6) M1M1:30 OM,‘
8) M1M1:]5 oM.

10.Jano: AABC; al|AB; ACN a= A1 BCN a=Bs.
AB=24 cm; AA;: AC=5:1. Hatitu A1B1-?

a) A131:6 CM,;
5) AlBlz 3 CM,
8) A131:4 CM.

Knwou k mecmy

no meme:
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«Axcuomvl cmepeomempuu u ux npocmeiiuiue cieocmeus. Iapannenvnocmo npamoix
U naocKkocmeii):

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

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

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

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

Bapuanum No |
UTto Ha3bpIBaeTCAd BEKTOPOM B IIPOCTPAHCTBE?
Jlalite onpenenenre 1eMCTBUM HaJl BEKTOPAMU: CKaJISIPHOIO IPOU3BEACHHUS.
3. Maiite ompenaencHHe KOOPAMHAT BEKTOpa C HadajaoM B Touke Ai(xi, y1;Z1) U
KOHIIOM B TOUKe Az(x2, 12;22).
Kakune BexkTopa Ha3bIBatOTCSI paBHBIMHU.
Kakune BexkTopa Ha3bIBatOTCS IPOTUBONOJI0XKHO HAIIPaBIECHHBIMU?

N =

o B

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

Bapuanm Ne 2
Kakue BexkTopa Ha3bIBalOTCS KOJJTMHUAPHBIMU?
Urto Takoe abcotoTHAs BeTMYHMHA BEKTOpa?
Kakue BexkTOpa Ha3bIBalOTCS OAMHAKOBO HAPaBJICHHBIMU?
JlaiiTe onpeneneHne qeMCTBUN HaJ BEKTOPAMU: CIOKEHUS U YMHOXKCHUS.
Uto Takoe HyJIeBOH BEKTOp?

abrwbdE

OTBETHBI
Ha MamemMamuy4yecKuil OuKmanm
«BEKTOPBI B ITPOCTPAHCTBE»

0 Bapuanm Ne 1 Bapuanm No 2
eapuan
ma

No

3a0anus
1. |BektopoM B  IPOCTPAaHCTBE  Ha3bIBACTCAYlBa HEHYJIEBBIX BEKTOpPA HA3BIBAKOTCS

HaMpaBJIECHHBIN OTPE30K. KOJUIMHUAPHBIMHU, €CJIM OHM JIEXKAaT HA|

OTHOW MPSIMOM WJIM Ha MapaJuIeIbHBIX

MPSIMBIX.

2. [CxansipHbIM IIPOU3BEICHUEM BEKTOPOB AOCOJIIOTHOM BEJIMYMHON BEKTOpPA

(a;; a5 a3)u(By; By B3) HA3BIBAETCS YUCIO |AB|HasbiBaloTUMCI04/ X2 + Y2 + 722,
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181+ az62+ ases.

a-B=|al-|B|cos ¢.

3. |Koopaunaramu BekTOpa ¢ HauajioM B Touke | BekTopblABrCDHA3bIBAIOTCAOMMHAK
Ai(x1, y1;21) 1 KOHIIOM B TOuke A2(X2, ¥2;Z2) | OBO HAIIPaBIEHHLIMU, €CIIHU
Ha3bIBAIOTCS YMUCIIA X2- X1, V2~ V1;Z2- Z1. nonynpsimble AB u CD onnHakoBo

HaMpaBJICHBI.

4. [Bekxtopa Ha3bIBalOTCS pPaBHBIMH, eciu OHHl CyMMOH BEeKTOpOB a(ai,az;as) U
COHANpaBJICHbl U UX JJIMHBI PaBHBI (€ciu OHH| B(B1; B2; B3) Ha3BIBAIOT BEKTOP
COBMEIIIAIOTCS TapaJIICIIBHBIM ITEPEHOCOM). C (a; + B1;a, + Bjaz + By).

Y paBHBIX BEKTOPOB COOTBETCTBYOMIME | [IpousBeieHHEM BEKTOPA

KOOP/JAMHATHI PaBHHBI. a(ai1, az; as)Ha 4yUCIIO A HA3BIBACTCS
BEKTOp Ad= ()\al ;Aay; )\ag).
Ecnu 2>0,T0 HanpaBieHNe COBMAAacT
C HalpaBJICHUEM BEKTOpa a; eCIu
A<0, TO HampaBJICHHE
TIPOTHBOIIOJIOKHO HATIPABICHUIO
BEKTOpa a.

5. |BektopbiABuCD HasbiBaroTcs JIF00ast Touka B MPOCTPAHCTBE MOXKET
MPOTHBOIIOJIOXKHO ~ HANpPaBICHHBIMU,  €CJIH| PaCCMATPUBATLCA Kak BEKTOp. Takon

nonynpsmeie AB u CD mnpoTHBOIONOXKHO

HaIIpaBJICHLI.

BCKTOP HA3bIBACTCA HYJICBBIM.

8.

BAUET

«/lekapTOBBI KOOPAMHATHI H BEKTOPHI B IPOCTPAHCTBE»

Bapuanm Ne |

CTtopoHa pPaBHOCTOPOHHETO TpeyrojbHUKa paBHa 12 cm. Hailtm miomanb ero
OPTOTOHAJIBHOW TMPOEKIMU Ha IUIOCKOCTh, KOTOpas 00pa3yeT ¢ IJIOCKOCTHIO

TpeyroJibHuKayroja ° 30°.

Hanbl Touku A(0;0;7), B(1;4;2), C(0;4;5), D(4;2;0). Kakue u3 3TUX TOYEK JIeKAT:
1) B mmockocTH Xy, 2) HA OCH Z; 3) B IJIOCKOCTH )/Z.
Jlokaxxute, uTo 4eThipéxyroabHuk ABCD c Bepmuaamu B Toukax A(0;2;-3),

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

4. NaubiToukuA(3; —1; 2)uB(5; 1; 1). HaliauTeKoOp AMHATHIMMOYIbBEKTOpaAB.
5. Haubl Touku A(1;-1;3), B(3;-1;1) u C(-1;1;3). Beruucaure yron Mmexay BEKTOpaMu
ABuCB.

Bapuanm No 2

1. JaH npsMOYroibHBIN TpEeyroJibHUK ¢ Katetamu 6 u 9 cm. Haiitu miomans ero
OPTOTOHAJIBHOW MPOEKIMU Ha MJIOCKOCTh, KOTOpast o0Opa3yeT € IUIOCKOCTBIO

2.

TpeyroJibHUKayrosa ° 60°.

Hanbl Touku A(0;6;0), B(0;3;3), C(3;4;8), D(1;0;9). Kakue u3 3TUX TOYEK JIeKaT:
1) B miiockocTH xZ; 2) Ha OCH y, 3) B IJIOCKOCTH 7.
3. Hoxkaxwure, uto yetbipéxyronbHuk ABCD c Bepmmnamu B Toukax A(2;1;3),

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

4. NanbiToukuA(3; —1; 2)uB(5; 1; 1). HaliauTeKoop AMHATLIMMO Y IbBEKTOpa BA.
5. Hanbl Touku A(1;3;0), B(2;3;-1) u C(1;2;-1). Beruucaute yron Mexay BeKTOpaMu
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CAuCB.

OTBETHBI k 3AUETY
«JleKkapTOBBI KOOPAMHATHI M BEKTOPHI B IPOCTPAHCTBE»

2 -3-1
22 o= =
2 2
1-1 1-5
2 2

Koopaunate! cepennnbl oTpe3koB AC u
BD coBnagatot, nosromy aunaronanu AC
u BD uetbipéxyronbsauka ABCD

Bapuanm Ne 1 Bapuanm Ne 2
eapuan
ma
No
saodanus
6. SaBoc=SaaBc * COS @ SaBoc=SaaBc " COS @
2 _aB
SAABC:%§ Saapc=7 27
2 —27. o_927.1_ 2
SABOC=124\/§ . c0s 30°= 36v/3 - \/7§=54(CM2) Sapoc=27 - €os 60° = 27 -~ =13,5(cm?)
7. 1) B xy:D; 1) B x2:D;
2) Ha ocH Z:A; 2) Ha ocH V A,
3)ByZ: A; C. 3)ByZ: A; B.
8. |Bocmonb3yemcs dbopmymnamu s BocronszyeMcs dbopmynamu TUTS
KOOpIMHAT  CepeAuHBI  OTpe3ka B [KOOPAMHAT  CEpeIWHBI  OTpe3ka B

345

y Y ;
0+2 _7+1

= 4.
y=— = L= =4
Koopaunatsel cepenunbl 0Tpe3koB AC u
BD coBnagatot, nostomy auaronanu AC
u BD uertbipéxyronsnuka ABCD
MIEPECEKAOTCA U TOUKOM MepEeCeUEHUs

ACIATCA IIOII0JIaM, CII€A0BATCIBHO

MIEPECEKAIOTCS U TOUYKOHW MEPECCUCHUS yeTbipéxyroabauk ABCD —
JCIIATCS TIOTIOJIaM, CJIeIOBATEILHO napajuIeJorpaMM.
yeThlpéxyroapHuk ABCD —
napajuIeJorpaMM.
9. |AB:5-3=2;1-(1)=2;1-2=-1. BA: 3-5=-2;-1-1=-2;2-1=1.
|AB| = /22 + 22 4+ (-1)2 = 3. IBA| = V(=2)2 + (-2)2 + 12 = 3.
10. |AB: 3-1=2;-1-(-1)=0;1-3=-2. CA:1-1=0;3-2=1;0-(-1)=1.
CB:3—(-1)=4;-1-1=-2;1-3=-2, CB:1-2=-1;3-2=1;-1-(-1)=0.
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AB-CB _
|AB| - |CB|
2-(—4)+0-0+4(=2)-2

cos @ =

- V22 + 02+ (—2)2- /42 + (=2)2 + (-

V3
= = ¢@ = 30°.

12 3
8v3 2v/3 2

CA-CB
CA| - [CB|

_ 0:-(-1)+1-1+1-0 _
V02 +12 + 12 -,/(—=1)% + 12 + 02

cos @ =

! 60
= - = o_
279
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Jlucr corsiacoBanust
JonosiHeHuss 1 u3MeHeHHs K KoMIuiekTty ®OC

JonosHennss 1 n3meHeHuss Kk komiuiekty ®OC Ha y4eOHBbIi oA Mo JUCHHUILIMHE
MaremaTuka: ajredpa u Hayaja aHaJIN3a, reoMeTpusi

B xommiext @OC BHECEHBI CIEAYIOMINE U3MEHECHHUS:

Jononuenus u usmeHenus B komruiekre @OC oOcykIeHbI Ha 3acelaHuN

MK
« » 20 r. (mpoTokoJ Ne ).
IMpencenarens TTIK / /
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