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1. TACHHOPT ®OHJIA OHEHOYHBIX CPEACTB
1.1. O0sacTe npuMeHeHust GOHAA OLEHOYHBIX CPEACTB

@OHJ OLIEHOYHBIX CPEACTB MpeAHa3HaueH [ KOHTPOJISI M OLEHKH
o0pa3oBaTeNIbHbIX  JOCTHXKEHUW CTYIEHTOB, OCBOUBIIMX [Mporpammy ydeOHOM
JUCUUIUTAHBI «MaTemaTuka»

1.2. @opMbl TeKyllero KOHTPOJISI U NPOMEKYTOYHON AaTTeCcTAUMH 10
y4eOHO# JUCHHILINHE.

IIpenmerom oLieHKH city>KaT yMEHHMS U 3HaHus, npexycMmorpenasie @KI'OC
cpenHero o0iero o0pazoBaHus 1o AUCHUILIMHE «MaTemaTnkay, HalpaBIeHHbIE Ha
dbopMupoBaHue 00X U MPOPECCUOHATBHBIX KOMITETEHIIUH.

ITpu n3ydyeHnn yueOHON AMCUUILIIMHBI IPELYCMOTPEHBI CIEAYIOLINE BUIbI
TEKYILEro KOHTPOJIs 3HAHUM CTYJECHTOB:

YCTHBIN ONPOC — KOHTPOJIb, IPOBOAMMBIN MOCJIE U3YyUYECHUSI MaTepuasa B BUIE
OTBETOB Ha BOIIPOCHI, ITI03BOJIAET HE TOJIBKO IPOKOHTPOJIUPOBATL 3HAHUE TEMBI
ypOKa, HO ¥ pa3BUBaTh HaBbIKM CBOOOIHOTO OOLIEHMS, TPAaBUIIBLHON YCTHOM peuu;

TecThl - KOHTPOJIb, MPOBOAMMBIN IOCJIE U3YYEHUS MaTepuaia, Ipearnoaaract
BbIOOpP 1 000CHOBAaHKE MPABUIIBHOTO OTBETA Ha BOMPOC;

MaremaTtnyecKkui JUKTAHT — KOHTPOJIb, IPOBOAMMBIN MOCIIE N3yUYECHUS
MaTepuala u IpOBEPSIOIINNA 3HAHUE ONPEACIICHUNA, NpaBuil, (hOpMyI1, TaOJIHULI.

[TucbMeHHBIN KOHTPOJIb B (POPME CaMOCTOATEIBHOM, KOHTPOJIBHOM WU
MPAKTUYECKON pabOThI XapaKTEPU3yeTCsl BHIMOIHEHUEM MPAKTUUECKUX 3aJaHui 110
OTJIEJIbHBIM TEMAaM, IO3BOJISIET BBISIBUTh YPOBEHb YCBOCHUS TEOPETUUECKOTO
Marepuasia U yMEHUE IIPUMEHATH I10JIyYCHHBIC 3HAHUSA Ha IIPAKTHUKE;

DopMoOii aTTecTallvy 110 AUCLUIUIMHE ABIIETCS NUCOMEHHbIU dK3ameH. VITorom
DK3aMEHA SBIISIETCA OJHO3HAYHOE PELICHUE «OTIIMYHO», «XOPOILO»,
«YIOBJIETBOPUTEIILHO», «HEYAOBIECTBOPUTEIBHO». [[7151 TOATOTOBKY K DK3aMEHY B
y4eOHOM IUIaHE MPETyCMOTPEHO NPOBEACHUE KOHCYJIbTA[U.



1.3. Pe3yJbTaTbl 0CBOCHHS Y4eOHOM JUCUMILIMHBI, MOAJIEeKALINE TPOBEPKe

B pesynerate arrectanuu mo y4eOHOM IHCHUILIMHE OCYIIECTBIISETCS
KOMIUJICKCHAsl TPOBEPKA CIEAYIOIMX YMEHUW W 3HAHWW, a TaKXke IJOCTUKECHUE
CTYJIEHTAMU CJICIYIOIIUX ITPEAMETHBIX PE3YJIbTATOB:

c(hOpMHUPOBAHHOCTH MPEJICTABIICHUI O MAaTEMaTUKE KaK YaCTU MUPOBOM KYJIBTYPHI U O
MeCTe MaTeMaTMKU B COBPEMEHHOW IMBWIM3AIMU, O CIOCOOaX OMUCAaHUS Ha
MAaTeMaTUYECKOM SI3bIKE SIBIICHUI PEAIbHOTO MHUPA;

c(hOpPMHUPOBAHHOCTH MPEACTABICHUN 0 MATEMATUYECKUX MOHATUAX KaK O BAXKHEUIIIUX
MAaTeMaTUYECKUX MOJIENSX, TO3BOJISIOIIMX OMUCHIBATh U U3Y4YaTh PAa3HbIC MPOLIECCHI U
SABJICHUS; MMOHUMaHUE BO3MOXXHOCTH AKCOMaTU4YECKOTO MOCTPOCHUSA
MaTeMaTU4YECKUX TEOPHH;

BJIQJICHUE METOJIAMU JI0KA3aTEIIbCTB U aJITOPUTMOB PEIICHUS, YMEHUE UX MPUMEHSAT,
IIPOBOAUTH JI0KA3aTEJIbHBIE PACCYKACHUS B XOJI€ PELICHHUS 3a/1a4;

BJIAJICHUE CTAHIAPTHBIMU NPUEMAMU PELICHUS PAUMOHAIBHBIX U UPPALMOHAIBHBIX,
II0KAa3aTeJIbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUW W HEPABEHCTB, UX
CHUCTEM; HCIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX NPOTrpaMM, B TOM YHCIE IS
ITOMCKA ITyTH PELICHUS U WLTFOCTPALIMU PELICHNS] YPABHEHUN U HEPABEHCTB;
c(OPMHUPOBAHHOCTh TMPEACTABICHUN 00 OCHOBHBIX MOHSATUSAX MaTeMaTHYE€CKOIro
aHaJu3a M UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTepU30BaTh MOBEACHUE (PYHKIUMI,
WCIOJIb30BAHUE TIONYYEHHBIX 3HAHUW [JJI1 ONHMCAaHUST W aHaldu3a pPeajbHbIX
3aBUCHUMOCTEH;

BJIQJICHUE  OCHOBHBIMU  TMOHSTUSMH O IUIOCKMX M  NPOCTPAHCTBEHHBIX
reoMeTpuueckux (urypax, uX OCHOBHBIX CBOMCTBax; C(HOPMUPOBAHHOCTb yMEHUS
pacrio3HaBaTh Ha 4epTekax, MOJICAX U B PeaIbHOM MHUPE T€OMETpUUECKUE (DUTYPHI,
MIPUMEHEHHUE U3YyUYCHHBIX CBOMCTB reoMeTpuyeckux Guryp u dhopmyn s perieHus
reOMETPUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COACPKAHHUEM;

c(hOpPMUPOBAHHOCTh MPEJACTABICHUNH O TIpolleccax U  SABJICHUSX, HMEIOIINX
BEPOATHOCTHBIA XapakKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MUDE,
00 OCHOBHBIX MOHSATHAX AIEMEHTAPHON TECOPUU BEPOSTHOCTEH; YMEHHI HAXOIUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUA B MPOCTEUIINUX MPAKTUYECKUX
CUTYyallUsIX U OCHOBHBIE XapAKTEPUCTUKU CIyYalHbIX BEJIMYNH;

BJIQJICHUE HABBIKAMHU MCIIOJb30BAHMUS TOTOBBIX KOMIBIOTEPHBIX MPOrpaMM IIpHU
pPEILICHUY 3a/au.



Taomumal

Pe3yabTaThl 00y4yeHus1: yMeHHus,

SHAHUA U oﬁmne KOMIICTCHIINH

IMoka3aTesin oleHKH pe3yabTaTa

DopMa KOHTPOJISA

U OIICHUBAHUA

AJITEBPA

VI. Beimonssarte apupMeTHIeCKue
JEUCTBYS HAJl YUCIIAMH, COUETasi yCTHBIE
Y IUCbMCHHBIE TIPUEMBI;

V2. HaxoauTs npuOIKEHHBIE 3HAYCHUS
BEJIMYMH W IOTPEIIHOCTH BBIYNCICHUN
(aOcomoTHas M OTHOCHUTENbHAS);
V3.CpaBHUBATh YUCIOBBIE BBIPAKECHHUS;

31. [IpaBuna BeryrciieHust abCOIMIOTHOM U
OTHOCHUTEJIbHOM MOrPEIIHOCTEN

32.CranaapTHBIN BUJ yncia

BBITIOJTHEHHE JEHCTBUM C JEeCATUYHBIMU
1 OOBIKHOBEHHBIMH JIPOOSMH,
BBINIOJIHEHUE NEUCTBUN C
MPUOIMKEHHBIMU 3HAYCHUSIMH,
BBIYMCIICHHE a0COJIOTHOM Hu
OTHOCHUTEJILHOM ITOTPELTHOCTEM,
COOTBETCTBHE 3aITMCH YHCIa
CTaHJapTHOMY BUJY,

-IIpencraBnenne 6ECKOHEUHOM
NEePUOANYECKON JpoOU B BHJIE
OOBIKHOBEHHOMH

-CpaBHEHHUE YHMCIIOBBIX BHIPAKECHHI

YerHblii onpoc,
MIPAKTUYECKHE
paboThI,
KOHTPOJIbHAS
pabora,
CaMOCTOsITeNTbHAS
BHEAYUTOpHAs
pabora

V4. Haxoauth 3Ha4Y€HUS] KOPHS, CTENCHH,

norapudma, TPUTOHOMETPUUYECKUX
BBIPQ)KEHUI Ha OCHOBE OMNPEACICHHUS,
UCTIONB3YS npu HEOOXOAUMOCTH

WHCTPYMEHTAJILHBIE CPEJICTBA,
V5.Ilonb30Barbes npUOIMKEHHON
OLICHKOW TPH MPAKTUYECKUX PacueTax;
33. CBoiicTBa KOpHS , CTENIEHU U

norapudpma

-BBIYMCIICHUE KOPHSI N-OW CTETICHH,
-IIPUMEHEHUE CBOMCTB KOPHS N-OU
CTEIICHH,

-BBIYHCIICHUE CTEIICHU C
palMOHaIbHBIM NIOKA3aTeIIEM;
-IPEJICTABICHUE BBIPAKEHUS B BUJIC
CTETEHU C PAallHOHAJIBHBIM I10Ka3aTeleM
Y B BUJIE KOPHS N-Oi CTENEHU U3 YUCIIa,
-CPaBHEHUE CTEIIEHHBIX BBIPAKCHUH,
IIPUMEHEHNE CBOMCTB KOPHSI N-01
CTETICHHU IIPYU BBIYMCIICHUSAX, [IPU
YIPOILEHNHN BBIPAKEHUU

- HaXOXkJIeHHe Jorapudma gucia

- TIpPUMEHEHUE CBOWCTB JIOTapu(pMOB
py npeoOpa30BaHUM BbIPAKEHH I
-HaXOXK/ICHUE 3HAYCHUHN
TPUTOHOMETPUYECKUX (QYHKLUH,
-BOCIIPOU3BEICHUE OCHOBHBIX
TPUTOHOMETPUYECKUX (HOpMYIT

Veé. BrIIonHATH npeodpa3oBaHus
BBIPQKEHUH,  mpuMeHsss  (OPMYIIBL,
CBSI3aHHBIE CO CBOMCTBAaMHM CTEINECHEM,
sorapumos, TPUTOHOMETPUUYECKUX

dyHKmi;

-palMoHaIbHOE IPUMEHEHHE (HOpMYI,
CBSI3aHHBIX CO CBOWCTBaMM CTeIEHEH,
J0TapupMOB, TPUTOHOMETPHUECKHUX
¢byHKuuil pu npeoOpa3oBaHUM
BBIPaKCHU

Yernblii omnpoc,
MIPAKTUIECKHE
paboThl,
KOHTPOJIbHAS
paborta,
CaMOCTOSITENIbHAS
BHEAYIUTOpHAas
pabora




HNmeTh npakTH4YeCKU ONBIT:

HUcnonb3oBaTh mnpuOOpeTEHHBbIE
3HAHMS W YMEHHS B TNPAKTHYECKOI
AesiTeJIbHOCTH U MOBCETHEBHOM KU3HM:
[TO1. nns npakTUHYECKUX pacUeTOB 10

dbopmynam, BKIItoYask OpPMYIbI,

COZIep Kalie CTENCHH, PaIfKaIbl,
Jorapu(Mbl ¥ TPUTOHOMETPUYECKHUE
(bYHKIIUH, UCTIONB3YS TIPH
HEOOXOMMOCTH CIIPABOYHBIE MATEPHAIIBI
Y TIPOCTEHIIINE BBIYMCITUTEIHHBIE

yCTpOMCTBa

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO
NesITebHOCTb, ONPENENIATh METO/IbI
pelieHus nmpodeccuoHanbHbIX 3a/1a4,
OLIEHUBATh UX YPHEKTUBHOCTH U
Ka4eCTBoO.

OK 3. IlpuHrMaTh perieHus B
CTaH/JAapPTHBIX U HECTAHAAPTHBIX
CUTYaLlUsIX U HECTHU 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcymecTBisTh IOUCK, aHAJIU3 U

OLICHKY UH(pOpMAITIH, HEOOXOTUMOM IS
MMOCTAHOBKH U PEIIECHUs
npodeccuoHaNbHBIX 3a/1a4,
pohecCUOHAIBHOTO U TMYHOCTHOTO
pa3BUTHSL.

OK 6. PaboTtaTh B KOJIJIEKTHUBE U
Komanjie, 3 PEeKTUBHO 00IIATHCS C
KOJUIETaMH, PYKOBOJICTBOM,
MOTPEOUTEIISAMHU.

BeInosnHeHne npakTH4ecKux pacueToB C
IPUMEHEHHUEM U3BECTHBIM (popMy,
UCTIOJIb30BaHUE MPUOIMKEHHOM
OLICHKOH NP MPAaKTUYECKUX pacdyeTax

OYHKIMU U I' PAOUKU

V7. BbluucnsaTh 3HaueHUE (QYHKLIUU IO
33JJaHHOMY 3HAYEHMIO aprymMeHTa IpH

-BBIYMCIICHUE 3HAYCHUH (DPYHKIMIA 1O

PasITHYHEIX CIOCO0aX 3aaHns QYHKINH; | 33 1aHHOMY 3HAYCHHIO apryMEHTa
V8.0npenensiTe OCHOBHBIE CBOWMCTBA | -HaXOXIEHHE 00JACTH OMPECIICHHS
YMCIOBBIX  (DYHKIMM, WTIOCTPUPOBATh | (hyHKIUU
MX Ha rpapukax; -HaXOXKIEHUE 00IaCTH 3HAUYCHUN
byHKIIH
-OTPEICIICHHE YETHOCTH M
HEYETHOCTH (PYHKITUU
-HaXOXJICHUE TIPOMEKYTKOB
BO3pacTaHus, yObIBaHUS
¥9. Crpouth Tpaduku H3YYEHHBIX | - MOCTpOCHUE TpadUKOB PyHKIIHH,

GbyHKIMH, WILTIOCTPUPOBATh O TpaduKy
CBOMCTBA 3JIEMEHTAPHBIX (PYHKIIMIA;
34. OCHOBHBIE CBOMCTBA 3JEMEHTAPHBIX

GbyHKIHA

-COOTHOIIICHHE CBOMCTB JIEMEHTAPHBIX
byHKIUN ¢ UX rpadhuKkamMu

YerHbli onpoc,
MIPAKTUYECKHE
paboThl,
KOHTPOJIbHAs
pabora,
CaMOCTOsITeNIbHAs
BHEAYIUTOpHAs
pabota




V¥10. Hcnonb3oBarh moHsATHE (QyHKIHUU
IUISL OTIMCAHMSl M aHAJIM3a 3aBUCHMOCTEH
BEJINYHH;

HNMmeTh NpakTHYeCKUI ONIBIT:

HCMO0JIb30BATh NPHOOPETEHHbIE 3HAHUS
" yMeHus B NPaKTHYECKOI
JeATEeJLHOCTH U MOBCEIHEBHOM KU3HU:

I102. nmns omucaHus ¢ ITOMOIIBIO
(GYHKIWA ~ pa3UYHBIX ~ 3aBUCHMOCTEH,
MIpEACTABICHUS ux rpaduuecku,

MHTEpIpeTaluy rpaQuKoB.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO

TeSITeTHbHOCTD, OTIPENENATH METOIBI

pelieHus nmpodeccuoHanbHbIX 3a/1a4,

OLIEHUBATh UX 3(PPEKTUBHOCTD U

Ka4eCTBO.

OK 3. IlpuHuMare penieHus B

CTaHJAapPTHBIX U HECTAHAAPTHBIX

CUTYalLlUsIX U HECTHU 32 HUX

OTBETCTBEHHOCTb.

OK 4. OcylecTBisATh MOUCK, aHAIU3 U
OIICHKY HWH(pOPMAIUHA, HEOOXOAUMOM
TUTSI

INOCTaHOBKH n peuicHud

poheCCHOHABHBIX 3ajay,
po¢eCCHOHATBPHOTO M JIMYHOCTHOTO
pa3BUTHS

OK 6. PaGotaTh B KOIJICKTHBE U

KoMaHze, 3(PQPEeKTHBHO O0OmAThCI ¢

- IPOBEJICHUS UCCIICAOBaHUS (DYHKITHH

-IIOCTPOEHUE TPA(PUKOB pa3IUUHBIX
3aBHCHUMOCTEI,
-4TCHHUE U WHTEpHpeTanus rpaduKoB

KOJUIeramu, PYKOBOJICTBOM,
MTOTPEOUTEIISIMHU.
HAYAJIA MATEMATHYECKOI'O AHAJIN3A
VI11. Haxonuts IIPOU3BOJIHBIE | -Bbruncnenue MPOU3BOJHBIX | YCTHBIN OIPOC,
AJIEMEHTApHBIX (YHKITUH; AJIEMEHTAPHBIX QYHKITUN MPaKTUYECKUE
-BBIUUCIICHUE MIPOU3BOIHBIX | pabOTHI,
TPUTOHOMETPHUUECKUX (QYHKITUH; KOHTPOJIbHAs
- BBIYHCIIEHHWE TPOU3BOAHON CIOXHOH | pabora,
byHKIMH CaMOCTOSITENIbHAS
BHEayJIMTOpHAas
35. OCHOBHBIE MOHATHUS U METOJIBI -hopMyIHpOBaHUE npasun | pabora
MaTeMaTHYeCKOro aHaTu3a T pepeHIIMPOBaHUS
-BOCIIPOU3BEIACHUE dhopmyin
BBIYMCIICHUS MIPOU3BOAHBIX
AJIEMEHTAPHBIX GbyHKINH,




TPUTOHOMETPUYECKHUX (PYHKITUI
- BocmpousBeneHue (GopMmynbl Ui
BBIYUCIICHUS IIPOU3BOJHOM  CIIOKHOU

GbyHKIIUN

V12. Hcnonws3oBaTh MPOU3BOAHYIO IS
W3y4YEHHUS CBOWCTB hyHKIMHA u
MIOCTPOEHUS TPaUKOB;

3 6. Cxemy uccienoBaHus GyHKITUU.

-Onpenenenne CcBOUCTB (yHKIUH C
MIOMOIIBIO TIPOU3BOHOIM;
-[IPUMEHEHUE IIPOU3BOHOMN
MOCTPOEHUS Ipa(UKoB

JJIA

V13. IlpuMeHATs NPOU3BOAHYIO JUIA
MIPOBEICHUS MIPUOTNKEHHBIX
BBIUMCIICHUH;

Y 14. Pemats 3amaun MPUKIATHOTO

XapaKTepa Ha HAXOXACHUC HauOOJIBIIIETO
1 HAMMCHBIICTO 3HAUYCHU A,

-Pemnienue 3aga4 Ha OTBICKaHHE
HauOOJIBIIEr0 U HANMEHBIIIETO
3HaYeHU! (DYHKITHH.

-npuMenenne Gopmyibl Teiinopa s
BBITIOJTHEHUSI IPUOMKEHHBIX
BEIUMCIICHUH

[Ipumenenne npon3BOAHON IS
BBIYMCIICHUS] CKOPOCTH, YCKOPECHHS

V15. Beruucasate B MPOCTEHIINX CIydasx
IUIOINAAM U OOBEMBI C HCIOJIb30BaHHEM

OIIPECACIICHHOT'O UHTCTpaJia;

37. Ba3zoBrle TIOHATHS
g depeHInaTbHOTO U UHTETPATbHOTO

HCYHCIICHUA

-BBIYHMCIIEHUE TIEPBOOOPA3HBIX IS
3aJJaHHOM (QyHKIIMHU, UCTIONB3YS
TabJIMYHbIE 3HAYEHUS IEPBOOOPa3HOIl U
IpaBUJIa BBIUYMCIIEHUS IEPBOOOPa3HBIX
-BBIYHCIIEHUE ONPEEICHHOTO
UHTErpana

-IIPUMEHEHUE ONPEEIIEHHOTO
MHTETpaJIa [yl BBIYUCICHUS IUIOIAIN
KPUBOJIMHENHOM Tparenuu
-BBIYHCIICHHE OOBEMOB TeJl BPAIEHUS C
IIOMOIIBIO OIIPEJEICHHOTO HHTErpaa.

DopMyIMpPOBaHUE MTPABUIT BEIYUCICHUS
NepPBOOOPA3HBIX,

- BOCTIPOM3BEICHHUE TAOIUIHBIX
3HA4YEHUH MepBOOOPA3HBIX

HNmeTh npakTHYeCKU ONBIT:

HCNO0JIb30BAaTh NPHOOPETEHHbIEC 3HAHUS
U yYMeHMust B NMPaKTHYEeCKOM
JeATeJLHOCTH U MOBCETHEBHOMN KH3HHU
JUISL:

[1IO3. pemeHus NpUKIAIHBIX 3aaad, B
TOM YHCJIE COIIMAILHO-DKOHOMHUYECKUX U
(bu3NYECKHX, Ha  HauOoOJbIME U
HauMEHBIINE 3HAYCHUS, Ha HaXOXKIEHUE
CKOPOCTH U YCKOPEHUSI.

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO
NeSTeIbHOCTD, ONPENENIATh METO/IbI
pelieHus npodeccuoHanbHbIX 3a/1a4,
OLIEHUBATh UX 3(PPEKTUBHOCTD U
Ka4eCTBO.

OK 3. IlpuHnuMaTh perieHus B
CTaHJAPTHHIX U HECTAHIAPTHBIX

-HaXO0XICHUC HanOOJIBIIEIO U

HAMEHbIIIETO 3HAYCHUIM,
-BBIYMCJICHUE CKOPOCTU U YCKOPEHUS
-IpUMEHEHHE MePBOOOPA3HOM U

MHTETpaja JUisl PeLIeHUs pa3InuHbIX
MPUKIJIQJIHBIX 3a7a4




CUTYAIIUSIX U HECTH 32 HUX
OTBETCTBEHHOCTb.
OK 4. OcyuiecTBIsATh MOUCK, aHAIU3 U

OIICHKY WH(pOpMAITIH, HEOOXOTUMOU JIs
IMOCTAaHOBKHU U PCHICHUA
npodecCUoHaIbHBIX 3a/1a4,
po(hecCHOHATBHOTO W TUYHOCTHOTO

pa3BUTHSL.
OK 6. Pabotrath B KOIJICKTHBE H
komaHzae, d(pdexkTuBHO OOmAaThcs €
KOJUIETaMH, PYKOBOJICTBOM,
MOTPEOUTEIIMU

YPABHEHUS 1 HEPABEHCTBA
V1e. Pemarp pauMoHaNbHBIE, | -Pelienne pauuoHanbHbIX YPaBHEHHI YcrHbIl onpoc,
MOKa3aTeNbHBIE, norapudmuueckue, | -Pemenne nuppannoHaibHbIX MIpaKTHYECKHe
TPUTOHOMETPHUUECKHUE ypaBHEHUS, | YpAaBHEHHI paboThI,
CBOJISIIIIMECS K JINHEHHBIM U KBaJIPATHBIM, KOHTPOJIbHAs
a TaKXKe aHaJOTWYHbIE HEpaBEHCTBA U | -PelieHue mokasarenbHbIX ypaBHEHUN pabora,
CHUCTEMBI; caMoCTOsITeNIbHAs
3 8. Cnoco0b! penieHus: IpoCTENIINX -Pemenue norapupmudeckunx BHEayAUTOpHAs
BHJIOB YPaBHEHUH YPaBHEHHUH pabora

3 9. CrocoObl pemeHus mpocTeHImmx

BUJ0B HCPABCHCTB.

-Pemniennie TpuroHoMeTpUUECKUX
YpaBHEHUN

-Pemienue palroOHaJIbHBIX HCPABCHCTB
-Pemenne nokasaTebHBIX HCPAaBCHCTB

-Pemenue norapudgmudeckux
HEPaBEHCTB

-Pemenrie TpUroHOMETpUYECKUX
HEPaBEHCTB
-Pemenne panoHanbHbBIX CUCTEM

-Pemnienue nokazaTelIbHBIX CUCTEM
u JIOFapI/I(bMI/I‘{eCKI/IX CHUCTEM

-Pemenne TPUTOHOMCTPUUICCKHUX
CUCTEM

V17. Ucnonb3oBars rpaduyeckuii METo
pelLICHUs ypaBHEHUI U HEPABEHCTB;

-reoOMeTpHUYECKas WHTEPIPETALNS
pELIEeHNI YpPaBHEHNUI U HEPABEHCTB

V18. H3o0paxare Ha KOOpIMHATHOU

IIJIOCKOCTH pelIeHus YPaBHEHUH,
HEPAaBEHCTB M  CHUCTEM C  JByM:A
HEHU3BECTHBIMU;

-IIPUMCHCHUC MCTOJa UHTCPBAJIOB IIpH
pE€ICHUN HEPABCHCTB, CUCTCM
HCPAaBCHCTB

V19. CocraBnsaTh U peliath ypaBHEHUS U
HEPaBEHCTBA, CBSI3bIBAIOLIHE
HEU3BECTHbIC BEJIMYMHBI B TEKCTOBBIX (B

-HaxoxxneHne Meronia pemenus
TEKCTOBBIX 3a/1a4 C UCIIOJIb30BaHUEM
YpPaBHEHUH U HEPABEHCTB

TOM YHCJIE IPUKIATHBIX) 3a1a49axX.
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HNmeTh npakTH4YeCKU ONBIT:
HCI0JIb30BATh MPUOOPETEHHbIE 3HAHUS

" YMeHUs B NPaKTHYeCKOoi
IeATEJIbHOCTH " MOBCEeIHEBHOM
JKM3HHU:

[10O4. JUIL  TIOCTPOCHHUS |

HCCIIEIOBAHUS IIPOCTEUIINX
MaTEMaTUYECKUX MOJEIICH.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
JeSITeIbHOCTD, OTPENENIATH METO/IBI
pelieHus nmpodeccuoHanbHbIX 3a/1a4,
OLIEHUBATh MX 3(PPEKTUBHOCTD U
Ka4yecTBO.

OK 3. IlpuHuMaTh perieHus B
CTaHJAapPTHBIX U HECTAHAAPTHBIX
CUTYyallUsIX U HECTHU 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcyuiecTBIsATh MOUCK, aHATIU3 U

OIICHKY WH(pOPMAITIH, HEOOXOTUMOU JIsI
MMOCTAaHOBKHU U PCHICHUA
npodecCUoHaIbHBIX 3a/1a4,
po(hecCHOHABHOTO W TUYHOCTHOTO

pa3BUTHSL.

OK 6. PabGorarr B KOJUIEKTUBE U

- HCCIIEI0BAHUE PA3IUYHBIX
KU3HEHHBIX CUTyallUi, IOCTPOCHUE HA
UX OCHOBE IPOCTEHIINX
MaTEMaTH4YECKUX MOJENIEH U UX
UCCIICIOBAHNE

KoMaHze, 3(QexkTUBHO o00maThCs C

KOJUIETaMH, PYKOBOJCTBOM,

MOTPEeOUTEISIMU

KOMBHUHATOPUKA, CTATUCTHKA U TEOPUSA BEPOATHOCTEN

¥20. Pemats MIPOCTEMNIINE YerHbli onpoc,

KOMOMHATOpHBIE 3aj1aun MeToZoM | -ConocTaBiieHUE YCIOBHS 3a/1a4 CO IIPAKTUYECKHE

nepedopa, a TakKe C HUCIOJIb30BaHHEM | CLIOCOOAMH U METOJAMM UX PELICHMUS; paboThl,

U3BECTHBIX (popMyT; - pelIeHne 3ajay, UCIOoJb3ysl OCHOBHBIE | KOHTPOJIbHAS

cBe/IeHUs U (OpMYJIbl KOMOMHATOPUKU pabora,

CaMOCTOSITENIbHAS
BHEayAUTOpHAs

VY 21. BoluucisTh B IpOCTEUIINX - pELIeHUE 3a/ad, UCIOJIb3Ysl OCHOBHbBIE pabota

ClIydasx BEpOATHOCTU COOBITHI Ha
OCHOB€ 110JACYCTa 4ncCijia HCXOJ0B

310. OcHOBHBIE TOHATHSA
KOMOHMHATOPUKH, CTATUCTUKU U TCOPUH
BEPOSITHOCTEM.

cBeleHUsT M (GOpMylIBl  TEOpHUH
BEPOSATHOCTH, MaTeMaTU4eCKOU
CTaTUCTUKHU

- Haxoxxnenue BeposTHOCTH
CIIy4aifHOTO COOBITHS

- CocTaBiieHUE 3aKOHA PACIIPEEICHUS
CIIy4ailHOM BETUYMHBI

- Boruncnenue YHCIIOBBIX
XapaKTEePUCTUK CIy4YailHBIX BEIMYHH

NMeTh NpakTHYECKUI ONIBIT:

-PelneHne npakTHYecKux 3a1a4 ¢
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HCMO0Jb30BaTh npuodpeTeHHbIe
3HAHUSI MU YMEHHSl B IPAKTHYeCKOM
JAesITeJIbHOCTU U MOBCEITHEBHOM KU3HM:
[TOS5. [ns ananuza peajabHbIX YUCIOBBIX

MMPUMCHCHUCM BECPOATHOCTHBIX METOA0B

JaHHBIX, NPEICTAaBICHHBIX B  BUJE
JHarpaMmM, rpauKos;
I106. AHanuza UHPOpPMAIUH | - TPOBEJACHHE aHaIu3a HWH(POPMAIUH

CTAaTUCTHUYCCKOI'O XapaKTepa

OK 2. Oprann3oBbIBaTh COOCTBEHHYIO
NeSTeIbHOCTb, ONPENENIATh METO/IbI
pemeHust mpo(heCCUOHANBHBIX 33134,
OLIEHUBATh UX 3(PPEKTUBHOCTD U
Ka4eCTBO.

OK 3. IlpuHuMaTh perieHus B
CTaHJAPTHBIX U HECTAHIAPTHBIX
CUTYalLlUsIX U HECTHU 32 HUX
OTBETCTBEHHOCTb.

OK 4. OcylmecTBIsATh OUCK, aHAIU3 U

OIICHKY MH(pOpMaIIUU, HEOOXOAUMON st
MOCTAHOBKH U PEUICHUS
npogecCroHaIbHBIX 3a/1a4,
po(heCCHOHAIBHOTO M TUYHOCTHOTO
pa3BUTHSL.

OK 6. PabGoTtath B KOJJICKTUBE U
KoMaH/e, 3 (HeKTUBHO 00IIaThCs C
KOJIJIETaMH, PYKOBOZICTBOM,
MOTpeOUTEIIMU

CTaTUCTHYCCKOI'O XapakKTepa n
BBIUUCIICHUC pa3Maxa, MOAbI, MECAWAHbI
" CPpCAHCTO 3HAYCHUA.

I'EOMETPUSA
V22. Pacno3HaBatb Ha 4epTexax U YcrHbIl onpoc,
MOJIENISIX ~ MPOCTPAHCTBEHHBIE (OPMBI; | -COMIOCTABICHUE  W300paKEHWA W | MPAKTUYECKHE
COOTHOCUTh TpPEXMEpHbIE OOBEKTHI C MX | MOJeJIe MPOCTPaHCTBEHHBIX (Uryp c | paboThI,
OIMCAHMSIMHU, N300PAKECHUSIMHY; UX OIPENEIICHUIMU KOHTPOJIbHAS

- pabora,

CaMOCTOSITENIbHAS
V23. OnuceiBaTh B3aMMHOE | -U300paK€HUE B3aUMHOIO
. . _ | BHeaynuTOpHas
pacmnojokeHne MPSAMbIX U MJIOCKOCTEH B | PAcTONIOXKEHUS MPSIMbIX U IIOCKOCTEH B pabota
T

IIPOCTPAHCTBE, AP2YMEHMUPO8AMb CE0U
CyHCcOeHUs1 006 IMOM PACNONOHCEHUU,

IIPOCTPAHCTBE HAa PUCYHKAX MPU
peLIeHNH TeOMETPUUYECKUX 3aj1au

V24, AHanu3upoBath B MNPOCTEHIIUX
Clly4asiX ~ B3aUMHO€  pacCIOJIOKEHHE
00BEKTOB B IIPOCTPAHCTBE;

-Berunciienne KOOpAMHATBHI CEpPEAMHBI
OTpe3Ka,
-Brruncnenne
TOYKAMHU.
-HaXOXJICHUE KOOPJMHAT BEKTOpa
-HaxXOXKIeHue aOCONIOTHON BEIHYUHEI
BEKTOpa

-YMHOXCHHE BEKTOpa Ha YUCIIO
-BBIYHCIIEHHE CKaJISIPHOTO
MIPOM3BE/ICHUS] BEKTOPOB

PaCCTOAHHUA MCXKIAY
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-BBIYHCJICHUC YyIJIa MCKAY BCKTOpaMU
-IIPUMCHCHUC CBOMCTB BCKTOPOB

V25. H3zobpasxrcams OCHOBHblE
MHO20CPAHHUKU U Kpyelvle — mend;
BLINONHAMb — YePMeNCU N0 YCI0BUAM
3a0ay,

-TIOCTPOEHUE N300paKEHUI
MPOCTPAHCTBEHHBIX (PUTYp B
COOTBETCTBUU C UX OIIMCAHUAMU
-IIpUMEHEHHE YepTexe
MHOTOIPaHHHUKOB U KPYIVIBIX TEJ IIPU
pelIeHnu 3a1a4

Y26. Cmpoums npocmetiwuue ceuenus
Kyba, npusmol, NUPAMUObL,

-IOCTPOEHUE CeYeHUH KyOa, IpU3MBbl U
UPaMUJIBI.

Y27. Pemare IUIAaHUMETPUYECKUE U
IIPOCTENIINE CTEPEOMETPUUECKUE 3a0aUN
Ha HaXOXKJCHHE reOMETPUUYECKUX
BEIMYMH  (AJIMH, YIJIOB, IUIOIIAJCH,
00BEMOB);

- IlpuMeHeHne akCuoOM M CIEICTBUM W3
HUX IIpU PELICHUN 3a]a4

-[IPUMEHEHHUE TOHSITUS
[apaJuIeIbHOCTU B IPOCTPAHCTBE IIPHU
penieHuu 3a1aq;

-[IPUMEHEHUE TTOHATHS
MEPIEHAUKYISIPHOCTH B IPOCTPAHCTBE
IIPY PELICHUN 3a]a4

-BBIYHUCIIEHHE 00BEMOB
MHOT'OTPAHHUKOB M KPYIJIBIX TeEJ

¥28. Hcnons3oBaTh NpU  pELIEHUU
CTEPEOMETPUUECKUX 3aj1a4
IUTAaHUMETPUYECKUE (PaKThl U METO/BI;

[IpyMmeHeHre IaHUMETPUYECKUX
(aKTOB ¥ METOJIOB NP PEIICHUHN
CTEepEOMETPUUECKHUX 3aj1au

V29. [IpoBoguTh JoKa3aTeJILHbBIE
paccyXIeHus B XOJIe peLIeHUs 3a/1ay;
311. OcHoBHBIE TOHATHS U (HOPMYIIBI
CTEPEOMETPHH.

HaxoxaeHne BepHOTO pelieHUs 3aaad
Yyepes JI0Ka3aTeIbCTBa U PacCyKIACHUS.

HNMmeTh NpakTHYeCKUI ONIBIT:
HCMO0JIb30BATh NPHOOPETEeHHbIE 3HAHUS

U yMeHMust B NMPaKTHYECKOM
AeATEeJBbHOCTH " MOBCe/IHEBHOI
KU3HU:

[107. st HCCIIeTIOBAaHUS
(MomenupoBaHUs) HECJIOKHBIX

MPaKTUYECKUX CUTyallud Ha OCHOBE
M3y4YEHHBIX (POPMYII U CBOMCTB (HUTYD;

I108. Breraucnenus 00BHEMOB u
Iomanaei MMOBEPXHOCTEH
MPOCTPAHCTBEHHBIX TEJI NPHU PEUICHUU
MPaKTUYECKUX 3a/1ay, HCIOIb3ys MpHU
HEOOXOIMMOCTH CTIPAaBOYHHKH "
BBIYMCIIMTENIbHBIE YCTPONCTBA.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO
JeSITeTbHOCTb, OTPENENIATH METO/IBI
pereHust Mpo(eCcCUOHANbHBIX 33134,
OLIEHUBATh MX 3(PPEKTUBHOCTD U
Ka4eCTBO.

OK 3. IlpuHuMaTh perieHus B
CTaHJAPTHBIX U HECTAHAAPTHBIX
CUTYallUsIX U HECTHU 32 HUX

-CooTHOIIEHHE YCIOBUS 3aa41 C
NPaKTUYECKOH HAIPABJICHHOCTHIO
-COOTBETCTBHE BEIOOpA criocoda
peeHus

- mpuMeHeHue hopMyIl Ipu
BBIYUCIICHUH 00BEMOB | TUIOIIAJICH
MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ
-MCCIIeIOBAaHNE (MozeTMpoBaHKE)
[IPAKTUYECKUX CUTyallUd Ha OCHOBE
M3YYCHHBIX (DOPMYIT U CBOMCTB (pUTyp
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OTBETCTBEHHOCT.
OK 4. OcyuiecTBIsTh MOUCK, aHATIU3 U

OLIEHKY WH(pOpPMaLIUU, HEOOXOAUMOM ISt
MIOCTaHOBKH U PEUICHUS
npo¢eCCHOHANBHBIX 3a/1a4,
po¢eCCUOHATBHOTO W TUIYHOCTHOTO
pa3BUTHSL.

OK 6. Paborath B KOJIJIGKTHBE U
KoMaHze, d(p(deKTUBHO oO0IaThCcs €
KOJIETaMH, PYKOBOJICTBOM,
noTpeoUTENIMU
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2. 3AJAHUA IJ1 ITPOBEJEHUA TEKYIIEI'O KOHTPOJIA

2.1. KoMIJIEKT KOHTPOJILHBIX PadoT

Ne TemaTHKa KOHTPOJIBHBIX PadoT KosnyecTBo Bpems na
n/n BAPHAHTOB | BBIIOJHEHHE
0 | BxomHO#M KOHTPOJIb 2 45
| Pa3Butre nousTUs 0 yncie 2 45
2 | KopHu, creneHu u orapu@Mel 2 90
3 | IIpsiMble ¥ INIOCKOCTH B IPOCTPAHCTBE 2 45
4 | DnemeHTHl KOMOMHATOPUKH 2 45
5 | KoopauHatel 1 BEKTOPHI B IPOCTPAHCTBE 2 45
6 | OCHOBBI TPUTOHOMETPUH 2 45
7 | Utorosas koHTpoJbHas padota 3a 1 Kypc 6 90
2 Kypc
1 TpuroHomMeTprU4eCKHe ypaBHEHHS U HEPABEHCTBA 2 45
2 | OyHKIMH, UX CBOWCTBA U TPaPUKH 2 45
3 MHOrorpaHHUKH 2 45
4 | Tena BpaeHus 2 45
5 [IpousBoaHas o+ 45
6 | [IpumeHeHrEe TPOU3BOAHOMN 6 90
7 | IlepooOpa3Hast 1 MHTErpaJ 2 45
8 | DyleMeHTBI TEOpUH BEPOSITHOCTEM, MATEMAaTHYECKON CTATUCTUKHU 2 45
9 | Pemenue ypaBHEHUI U HEPABEHCTB 1 45
BxoaHoii KOHTPOJIBL
Boinonnume 3adanus u 3anuwume omeemol 6 ma@zuuy omeemoe.
Ne 3ananue OtBeThl
n/n b B r I,
1. | Kakoe w3 uywmcenm 1,1; 1,01; 1,001; 1,0101; | 1,1 1,01 1,001 1,0101 1,0010
1,00101 gBaseTcss HAUMEHBIIIMM ? 1
2. 3 [ 4 )
4 12 3 - 16
Uemy paBHO BBIpAKEHHE
3. | Ilepumerp mpssMoyrosibHMKa paBeH 64cwm, | 1280 880 240 120 44
JUIMHa OJHOM u3 ero ctopoH 20 cm. Yemy
paBHa IUIOIIAb IPSIMOYTOJIbHUKA?
4. | UeMy paBHO BBIpa)KCHHE 3(x-2)-2(2-x) 5x+2 X-6 2x-10 5x-6 5x-10
5. Brimonnuts aevicteus:  0,15+0,15-6,4 11,1 6,7 10,21 1,11 1,92
6. | Kakas u3 yka3aHHBIX I1ap YHCEI SIBIISCTCS 3;1) (-5;-3) (3;5) (-3;5) (5;3)
pELIEHUEM CUCTEMBI YpaBHEHU I
x—y=2
3x—2y=9




7. I K 5 —K K=1 K=0 K=0u Kk=%1 Kk=+1
pu Kakux 3HadyeHusAX K 1po0n Tk K=1 k=0
paBHa 0
8. | Kakoe u3 yka3aHHBIX MHOXKECTB SIBIISICTCS (0:4) —00,;0 4 ;0 0;4] 0;—4]
pellieHreM HepaBEeHCTBA X >4 X 4 ;00 e
LU
8
9 Uemy paBHO 3HaYEHUE Yy, IPU KOTOPOM 3HAYECHHUSI y:4 y:3 y= 5 =-5 =1
BbIpaskeHu# 3y-5 u 10-2y paBHb1?
10. | o 3amanHO# popMyrte ompeaeTuTh MPOMEKYTKH DOyHKIUSA OyHKIMS Oyukuus | OyHKIUSA Npyroi
MOHOTOHHOCTH (QYHKIMH = x2+1 yObIBaeT yObIBaeT BO3pacTa | BO3PAacTaeT | grper:
; Ha Ha €T Ha Ha
—oo;l} —oo;O] —oo;O] —00; 1}
6 6 6 b
s s yObIBaeT | , yOBIBaeT
BO3pAcTaeT | BO3pacTaeT | Ha Ha
Ha Ha 0;+0 0;+c
1;+00 0;+o0 r s
i &
11. | Vnpocruts seipakenne  3ala+2)—(a+3)° 5a°—9 | 2a°+9 | 2d°-9| -2a°-9 2a+9
2. I 1 -1 T
[IpencTaBUTh BBIpayKEHUE G B BHUJIC CTEIICHH ~6 4 16
U HalTU €ro 3HaYeHue npu ¢ = 4
13. | Kakue u3 cieyonmx paBeHCTB SBISIIOTCS BEPHBIMU: Tonbko 1 lu?2 lu3l lud 1,2,3
V25 =5, J9=-3 ;- 25=-5 ;
—-16=—4
14. | Kakas 13 yKkazaHHBIX HUXKE Tap YUCEI SBISIETCS 2;3 2;-3 -2;-3 3;-2 -3;2
peleHreM CUCTeMbl ypaBHeHuH 2x-3y=13 u
X-y=5
15. | Kakos 3Hak uncna a, ecmu = —>a>—3a ? a>0 a=0 a<0 OMpPEICIIUT | MPaBHIIb
b HEJIb3s HBIH
OTBET HE
yKa3aH
16. | Kakoii Bua nmeer TpeyroyibHUK, €CIH CyMMa KaXKabIX Octpoyron | Ilpsmoyro | Tymoyro | Ompenenu | IlpaBuib
JIBYX ero yrioB 6ombiie 90 rpaaycos BHBII JIbHBIN JIbHBIN Tb HEIIb3s HBIN
OTBET HE
yKa3aH.
17. | Boipasure X gepe3 V, ecimm Y = 3X+2. X=VY+1 X=VY-2 X=V+3 X = YV +J X = N
3 3
18. | B tpanemun ABCD yron A=68° , yroa D=74° 16°u22°l 106°u 220 112° 4 I[MpaBuie
Onpenenuts BenuuuHbl yriaoB B u C? 0 0 0 HBIH
112 ule’ | 108" |00
yKa3aH.
19. | Pemmre ypaBuenne: x*—7 x+6=0 41 -1, -6 6;1 -6;1 -4;-1
20. | Kakoe U3 yka3zaHHBIX MHOXKECTB SIBJISICTCS PELLICHUEM (-1;3) [—1 ; 3] [—3; 1} —oo;—1| Hpyroe
HEpPaBEHCTBA V=x’*-2x—-3>0 ? 3;00 MHOXECT
cule | ™




Boinonnume 3adanus u 3anuwume omeemol 6 ma@zuuy omeemoe.

Bapuanr 2

Ne 3aganue OtBeThI
n/n A b B ) pi |
1. Kaxkoe u3 uncen 1,01; 1,01001; 1,001; 1,0101; | 1,01 1,01001 1,001 1,0101 1,0011
1,0011 sBnsteTcst HANMEHBIITHM ?
2. T T [ ) 5
4 12 5 4
Yemy paBHO BhIpaKEHHE
3. | llepumerp mnpsimoyroipHuka paBeH 110 cwm, | 280 700 240 5500 770
JMHa ofHOM u3 ero ctopoH 20 cm. Uemy
paBHa ILJIOIIA b IPSMOYTOIbHUKA?
4. | UeMy paBHO BbIpaK€HUE 5x+2 3x-6 2x+34 | 7x+6 S5x+4
S(x+4)-2(7-x)
5. | Bemmonauts geicreus:  0,2540,25-5,7 2,85 16,79 0,285 5,7 1,675
6. | Kakas U3 ykazaHHBIX Iap YKCEI SBISIETCS (2;-1) (1;-2) (-3;1) (-1;-2) (3:-1)
pELIEHUEM CUCTEMBI YPAaBHEHU I
x—y=3
3x+2y=—1
7. n K 6 —K K=1 K=0 K=0u K=+1 k=+1
pu Kakux 3HaueHusAX K apo0On "3k K=1 0 K=0
paBHa 0
8. | Kakoe 13 yka3aHHBIX MHOXKECTB SIBIISICTCS (0;9) —00,;0 9,00 0;9] 0;-9]
pelleHHeM HepaBeHCTBA  x°>9 x 9;00 &
LU
6
9 Uemy paBHO 3HaYE€HHUE Y, IPU KOTOPOM 3HAUECHHUSI y:_2 },:3 y:2 y=- 5 y:l
BbIpakeHUi Sy-4 u 2y-10 paBHb1?
10. | o 3amanHO# hopMyIe OMIPEACTUTH TPOMEKYTKU OyHKIMS OyHKIMS Oyukius | OyHKIUs Hpyroi
MOHOTOHHOCTH QYHKIH Y = x>=2 yObIBaeT yOBIBaeT BO3pacTa | BO3pacTaeT OTBET:
Ha Ha eT Ha Ha ’
—00;1} —oo;O] —oo;O] —oo;l]
6 b b b
s s yObIBaeT | , yOBIBaeT Ha
BO3pACTaeT | BO3pACTaeT | Ha 0;+0
Ha Ha 0;+00 [,
1;+00 0;+00 &
P8 8
11. | Yopocturs BeipakeHue 3ad°+9 24d°+9 a—9 a+9 3a—9
al2a—6|—(a—3)
12. c”’ L1 t § L
[IpencTaBuTh BHIPAKEHHUE o B BUJIC CTCIICHU 6 4 16
Y HAlTH ero 3HaueHue npu ¢ = 4




13. | Kakue u3 CJICITYIOILHX PABEHCTB SBJIAIOTCS BEPHBIMU Tomnbko 1 1u?2 1u3 1uéd 1’2,3
V25 =57 J9=-3 ;- 25=-5 ;
—-16=—4
14. | Kakas u3 ykazaHHBIX HIDKE TIap YUCEIl SBISIETCS 2;3 2;-3 -2;-3 3;-2 -3;2
pEIICHUEM CUCTEMbI YPaBHECHHI
2x-3y=13 u x-y=5
15. | Kakos 3nak umcna a, ecmt . —5a>—3a ? a>0 a=0 a<0 ONPENENUTh | MPaBUIbHBIA
HEITB3sI OTBET HE
yKa3aH
16. | Kakoii Bux umMeeT TpeyroipHUK, €CIM CyMMa KaXIbIX Octpoyron | IIpsmoyro | Tymoyro | Ompeaenuts | IIpaBuibHBI
JIByX ero yrioB Oomsbire 90 rpagycos BbHBII JIbHBIN JIbHBIN HEJb3s I OTBET HE
yKa3zaH.
17. | Boipasure X uepes V, ecim ¥ = 5X-2. X=V+1 X=y-2 X=yY+2 X = —2—) X = Yy+2
5 5
18. | B tpamermu ABCD yron A=46° , yron D=84° 6° u44° 134°y 44° 96°u [MpaBUITBHEI
Ornpenenuts Beauuunsl yriaos B u C? 96 0 0 i OTBET HE
ub 134 yKa3aH.
19. | Peumire ypaBrenne: x°—5 x+4=0 4;1 -1; -6 6;1 -6;1 -45-1
20. | Kakoe u3 ykazaHHBIX MHOXECTB SIBJISCTCS pEeIlICHHEM (-1;2) [— 1; 2} 2;00 —o0;—1 | Hpyroe
HEPaBEHCTBA [[J 2 :00 MHO>KECTBO
Y=x"-2x-320 ? Luli
8
A b B ) pi |
@amMuiInsa 1 UM yyauerocsi, Ne rpynimsl
Tabauna orBeToB
Homep |1 |2 |3 (4 |5 |6 |7 (8 |9 |10 11 |12 |13 14|15 16|17 |18 | 19|20
BOIIPOC
a
OtBer
Ouenka»S» craButhes 3a 19-20 BepHBIX OTBETOB.
«4» - 3a16 - 18 BepHBIX OTBETOB
«3» - 3all- 15 BepHbIX OTBETOB
«2» - 3a5 - 10 BepHbBIX OTBETOB
«1» - 3a0—4 BepHBIX OTBETOB.
YcioBus BbINOJHEHUS 3alaHudA
1. Mecto (BpeMmsi) BBITIOTHEHUS 3aJJaHMs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMS 3aHITHUS
2. MakcumajbHOE BpPCEMs BBIIIOJIHCHHUA 3aJaHUA: 45 MMHH.
3. [Tonmp30BaThCs BHIYMCIUTENBHBIMU TA0IUIIAMU U MUKPOKAJIBKYJISTOPAMH__HE Pa3penIaeTcst
4. Pa0ota BBINOTHIETCA HA KOHTPOJIBHOM JIMCTKE C yKazaHueM Ne rpymmsl, paMuiInu yyamerocs. B

TaOIHIIe IO HOMEPOM 3a/IaHMsI YUAIIHICS 3aliChIBaeT OYKBY OTBETA.




Kontponbnasa padora Ne 1
«Pa3BuTHE IOHATHSA O YHUCTIE»
Bapmuanr 1

1.(16) Haiinure 3HaueHWe BBIpAKEHUS: pu

4
2.(16) IlpenctaBpTe OOBIKHOBEHHYIO JPOODH - B BUJIC IECATUYHON EPUOANIECKON APOOH.
3.(20) 3anummTe yncia B ctangaptHoM Buze: a) 0,00018; 6) 375000000.

4. (26) Haiinure mpoussenenue uncen A=2,0(352) u B=0,012756... ¢ TOUHOCTHIO JI0 COTHIX.

. 13 1
5.(16) HaitmuTe OTHOCUTEIBHYIO TIOTPEITHOCTD PABEHCTBA )
6. (16) Yucno 8,75 HaliieHO ¢ OTHOCUTENBHOM morpemHocThio 0,4%. Omnpenenute aOCOIIOTHYIO
MOTPEIIHOCTb.

7.(36) Mansl uncna z; = -2+i, z, = 2-3i. Haiinure cymmy, pa3HOCTb U IPOM3BEJICHUE YUCEN Z; U Z>
Llonoanumenvnoe 3a0anue:

8. (30)Bpruucnure:
Bapuanr 2

1(16). Haiinure 3Ha4YeHHE BBIPAKCHUS: npu

3
2.(16) IlpencraBpTe OOBIKHOBEHHYIO JPOOH - BBHIE JECATUIHOMN MePUOTUIECKOI Tpoou.
3.(26) 3anummure uncna B crangaptaom Buze: a) 0,0000025; 6) 267000000.

4.(26) Haitnure npousBenenue uncen A=3,2(14) u B=0,02345202... ¢ TOYHOCTHIO IO COTHIX.

14 1
5.(16) HaiiguTe OTHOCHUTEIBHYIO MOTPEIIHOCTH PABEHCTBA 9 <~ o
6.(16) Yucno 6,25 HaitneHo ¢ OTHOCUTENBbHOM norpemHocThio 0,3%. Onpenenurte abcomOTHYIO

MOTPELIHOCTb.
7.(36) Hanbl uncna z; = -3+i, z; = [ - 2i. Haiiaure cymMy, pa3HOCTb M IPOU3BEACHUE YUCEN Z; U Z2
Hononnumenvnoe 3adanue:

8 (36). Boruncnure:

YciaoBusi BbINOJHEHUS 3a1aHUS
1. Mecto (BpeMmsi) BBIIOTHEHUS 3a/JaHNs: 3aJIaHUE BBIMIOJHSIECTCS B aYIUTOPUU BO BPEMSI 3aAHATHUS
2. MakcumanbHOE BpeMs BBITIOJTHEHUS 3aJaHUS: 45 MHH.
3. BbI MOKeTe BOCTIONH30BAThCSl KOHCIIEKTOM JIEKIINN, Y4COHUKOM

IlkaJjia oneHkn 00pa30BaTeIbHBIX J0CTHXKEHHUI

KosinyecTBO HaOpaHHBIX 0aJ1J10B Ouenka

10-11 GamtoB 5 (oTIMYHO)

8-9 GamnoB 4 (xopomio)

5-7 6annoB 3 (YIOBJIETBOPUTEIHHO)
MeHee 5 6aioB 2 (HeyIOBJIETBOPUTEIHHO)
JIOTIOJIHUTENIbHOE 3a]aHKe OLIEHUBAETCSI OT/AEIbHO




KonTposabsHas padora Ne 2

«Kopuu, crenenu u jorapugpmbn

Bapuanr 1 Bapuanr 2 Bapuant 3
YpoBenb A
1.(10) _ Boruncanre: _
32+3=8 V625+¥—125 VB1+3=512
2.(20) Hajigure 3Ha4eHHe BbIPAKEHUS:
3.(10) Bouruucanre:
log, 256
4.(20) BbIYuCINTD:
5.(20) Pemurte ypaBHeHue:
6.(10) Pemure ypaBHeHue:
3*=81 | 2* = 64 4* = 64
7.(20) Pemnre ypaBHenue:
log (7-x)=3 log.(12—x|=2 log,(x—11]=2
8.(20) Pemure ypaBHeHue:
loge(x +17) =logs(2x + 7) log.(x—1)=log.[2x—3|. loge(14 -4x) = loge(2x + 2)
YpoBens B
9.(30) Pemure ypaBHeHnue:
10. Pemure HepaBeHCTBO:
(20)
I%-9<1 | 32+5 < 1; 4% 1> 1;
11.(36) Peminte ypaBHeHue:
4-6-2+8=0 | 4*-5-25+4=0 9*—4-3*+3=0
12. Peminre ypaBHeHue:
(30)
2log;°x—7logsx+3=0 . 2logg’ x+5logg x+2=0. log,’x—log, x—2=0.
13. Pemure HepaBeHCTBO:
(30)
14. Pemnre HepaBeHCTBO:
(30)

logs(x—4)<logs(2x+3)

log(3x—6)>logs(2x—3) .

Kputepun oneHku pe3yjabrara

HaOpannbie 0271161 Onenka
10-15 3
15 -22 4
23-30 5




YcioBus BbINOJIHEHNS 32 JAHUS

1. Mecto (BpeMs1) BHIOJIHEHUS 3a/1aHUs. 3a/IaHKE BBIMOIHACTCS B_ayTUTOPUH BO BPEMS 3aHITUS
2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aaHMsL: 90 MUH.

3. Bbl MOXeTe BOCIIONIb30BATHCS CIIPABOYHBIM MaTepUaioM

Kontpoabnas padora Ne 3
IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE

Bapmuanr 1
No 1.(26) Han tpeyrompauk MKP. [TnockocTs a, mapamnensaas npsimoirt MK, nepecekaer ctopony MP
3TOro TpeyrojibHUKa B Touke My, a cropony KP — B Touke K. Haliqute nnuny orpeska MK, eciu PK:
PKi=9:5 u MK=27cwm.

Ne 2.(20) ITapannensHble mockocTh M nepecekaroT croponsl yriia AKC B toukax M u Mo, P1u P,
cooTBeTcTBeHHO. Haiimute MM, eciiu P1P,=45 cm, MP, : MK=4 : Ne 3. (20) TenedonHas mpoBoJIOKa
1uHOM 13 M npoTsAHyTa OT TeIePOHHOTO CTON0A, TIe OHA MPUKpPEIJIeHa Ha BbicoTe 10 M OT MOBEpXHOCTH
3eMJIH, K JIOMY, TJie €€ pUKpenIn Ha BeicoTe 15M. Halinure paccrosiHue Mexay 10MOM U CTOJIOOM,
IIpeaIoaras, 4To poBOJIOKa HE IIPOBUCAET

Ne 4.(2 6) I3 ToukH K MII0CKOCTH MPOBECHBI JIBE HaKJIOHHbIe. HaliiuTe 1UIMHBI HAKJIIOHHBIX, €CITU
HAKJIOHHbIE OTHOCATCS Kak 1:2, a MpOeKIMH HAaKJIOHHBIX paBHBI 1cM U 7¢cM.

Ne 5.(2 6) U3 Touek A u B, nexamux B IBYX NepHEHAUKYISIPHBIX MJIOCKOCTAX, OMYILEHb! NEPIEHIUKYISPBI
AC u B/l na npsimyto nepeceuenus miuockocreil. Haiinure nnuny orpeska AB, ecnmu AD=4m, BC=7wm,
CD=1wm.

Bapmuanr 2
Ne 1. (26) dan tpeyronsauk MPE. ITnockocTs a, napamiensHas npsmoit ME, nepecekaer ctopony MP
3TOTrO TPEYrojbHUKaA B Touke M, a cropony PE — B Touke K. Haliqute nnuny orpeska ME, eciiu MP:
M,P=9:3 u M;K,=13 cm.

Ne 2.(26) [MapannenbHble IIIOCKOCTA U mepecekaroT ctoponsl yriaa ABC B Toukax M u My, K, u K,
cootBercTBeHHO. Hatimnre K K, ecitm M M,= 14cmM,
BM, : M;K,=7: 11.

Ne 3.(26) BepxHue KOHIIBI ABYX BEPTHKAIBHO CTOSIIIUX CTOJIOOB, YIAJICHHBIX HA PACCTOSHUE 4M,
COCIMHEHBI TIepeKIaAnHON. BricoTa ogHOTrO cToniba 7m, a npyroro — 10 m. Haiinure jymnHy nepekiiaauHbl.
Ne 4.(26) 13 ToukH K MIIOCKOCTH MIPOBEICHBI IBE HAKIOHHBIE, paBHbIe 17 cM u 15 cm. Ipoekiust onHON U3
HUX Ha 4 cM OoJibllie IPOSKIMHU Apyroi. Haiiaure npoeKinu HaKIIOHHBIX

Ne 5.(20) 13 Touek A u B, nexxamux B IBYX MEPIEHAUKYISPHBIX MIOCKOCTSX, OITYLIIEHBI
neprnenaukyssipel AC u BD Ha npsmyto niepecedenust miockocreil. Halinure niuny otpeska AB, eciu
AD=BC=5m, CD=1Mm

HIkana oueHKH 00pa3oBaTeIbHBIX JOCTHKEHMI:

KonuyectBo HabpaHHbix 6annoB | OueHka

9-10 6ansos 5 (0T/IMYHO)

7-8 6annos 4 (xopoLuo)

4-6 6annos 3 (yooBneTBOpUTENLHO)
MmeHee 4 6annos 2 (HeynoBNeTBOPUTESNIBHO)

YcioBusi BbINOJHEHUS] 3aIaHUS




1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHMs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMS 3aHITHUS
2. MakcumanbHO€ BpeMsl BBITIOJTHEHUS 3a/1aHUS: 45 MUH.

3. Bel MOXeTe BOCIIOIL30BAThCS CIIPaBOYHBIM MATCPUATIOM

Konrponbnas padora Ne 3
«ITapajyie/IbHOCTH NPAMBIX U IIOCKOCTEI)

Bapmuanr 1
Ne 1.(26) Jan tpeyronsauk MKP. ITnockocts o, mapamnensaas npsamoit MK, nepecekaer ctopony MP
ATOTO TpeyrojbHUKA B ToUke M, a ctopony KP — B touke K. Haiinure nnmuny orpeska M K, ecinu PK:
PK=9:5 n MK=27cm.

Ne 2.(20) ITapannensHble mockocTh M nepecekaroT croponsl yriia AKC B toukax M u Mo, P1 u P,
cootBercTBeHHO. Hatinnte M M,, ecitu P, P,=45 cm, M,P, : M|\K=4: 5.

Ne 3.(20) Touka M JeKUT MeXy NapauIeIbHBIMU IUIOCKOCTAIME U . [Ipsimble a u b, mpoxozsiue

yepe3 TOUKy M mepecekaroT IJI0CKOCTh B Toukax Ay, A,, a INIOCKOCTh B Toukax B; u B,. Haiinure
MBz, ccim AlAz . Ble =3:5mn Asz =16¢cM.

Ne 4.(26) Jan tpeyronsuuxk ABC. Touka E npunannexxut cropone AB, Touka K npunaanexxut cropone
BC, npuuem BE : BA = BK : BC=2: 5.Yepe3 npsimyto AC npoXoJuT IJIOCKOCTh ¢, HE COBIAJIA0LIas C
10ckocThio TpeyroabHuka ABC. Jlokaxure, yto EK || a. Haiigure nymmny orpeska AC, eciu EK = 4cem.

Bapmuanr 2
Ne 1. (26)dan tpeyronsauk MPE. [TnockocTs a, napamiensHas npsamoit ME, nepecekaet cropony MP
3TOro TpeyrojbHUKa B Touke M, a cropony PE — B Touke K. Haiinure nnuny orpeska ME, eciiu MP:
M1P:9Z3 nu M1K1:13 CM.

No 2.(26) [TapamienbHble TUIOCKOCTH W niepecekaroT ctopoHsl yriia ABC B Toukax M u Ma, Ky u K,
coorBeTcTBeHHO. Hatimute K K, ecnu MiMy= 14cm,
BMz . MszZ 7:11.

No 3. (26)Touka C nexxut MeXy MapauieIbHBIMU TUIOCKOCTIMH U . [Ipsmbie a u b, mpoxossiiue

yepe3 Touky C nepecekaroT IIOCKOCTh B TOUKax Aj, A, a INIOCKOCTh B Toukax Bi u B,. Haiinute
CBz, eciau AlA; : BB, =6 :10 u A,B> =8cwMm.
Neo 4.(26) Han tpeyronpauk ABC. Touka M npunauiesxxut cropone AB, Touka K npuHaainexuT ctopone
BC, npuuem BM : MA =3 : 4. Yepes npsimyro MK 1poxomuT miockocTs o, napauienbHas npsmond AC.
Hoxaxwure, uro BC : BK =7 : 3. Haiinure nnuny otpeska MK, eciu AC = 14cm

YcioBus BbINOJHEHHUS 32IaHUS
1. MecTo (BpeMsi) BBITIOJTHEHUS 3a/1aHus; 3aJaHNE BBHINOIHACTCS B ayIUTOPUU BO BPEMS 3aHATHUS
2. MakcuManbHOE BpeMsl BHIIIOJIHEHUS 3aaHMsL: 45 MUH.
3. Bbl MOkeTe BOCIIOIB30BaTHCSl _CIPABOYHBIM MATEPUAIOM

HIkana oueHKku 00pa3oBaTeIbHBIX JOCTUKEHMI:

KosmmuecTBO HAaOpaHHBIX 0AJLJI0B Onenka

8 baoB 5 (OTIMYHO)

6-7 OaioB 4 (xopor111o)

4-5 6amnoB 3 (YIOBIETBOPUTEIHHO)
MeHee 4 6aioB 2 (HEeYJIOBJIETBOPUTEIHHO)

Kontponbnas padora Ne 4



«DJ1IeMeHThl KOMOMHATOPUKH

Bapmuanr 1
12! 8l

1of 3L H
1. (2 0) Beruncnure 3HaueHNE BoIpakeHHs: a) 6!; 0) ; B)

2. (26) Bouuciure: a) C7%; 6) C1o’.

3. (20) B rpynne 26 oOy4uarornuxcs. CKOIBKUMH CIIOCO0AMHU M3 HUX MOXHO BBIOpaTh TpPeX YETOBEK
JUTsI IEKYPCTBa B CTOJIOBOM, Tapaepode u oiie?

4. (20) B rpynmne 25 o6yuatonuxcs. CKOTbKUMH CIOCOOaMU MOXKHO BBIOpATh U3 TPYIIBI KOMAaHIY U3
8 "emoBeK st y4acTUsl B COPEBHOBAHUSX ?

o

(26) Cxonbkumu criocod0aMu MOKHO pa3iokKHUTh BOCEMb Pa3IMYHBIX ITHUCEM 110 BOCBbMH Pa3IU4YHbIM
KOHBEPTaM, €CJIH B KaX/IbIii KOHBEPT KJIaJIE€TCSI TOJIBKO OJHO MUCHMO?

6. (20) Umeetcs 15 paznuusbix KHUT U 10 pa3nuuHbIX KypHaJI0B. CKOIBKUMHU CLIOCOOaMHU MOXKHO
COCTaBUTb IOCBUIKY U3 3 KHUT U 5 )KypHAJIOB?

Bapmuanr 2
12! =
1o! arsl
1. (26) BeruncnuTe 3HaueHUE BeIpakeHus: a) 6!; 0)  ; B)
2. (26) Beruucmure: a) C7%; 6) Cio’.
3. (206) B rpynme 25 oOydaromuxcs. CKOTBKHMH CIOCOOaMH M3 HMX MOXXHO BBIOpaTh Tpex

YeJIOBEK ISl y9acTHsl B COPEBHOBAHUSX IO TeHHHCY, B Oere Ha 100 meTpoB u B Oere Ha 3km?

4. (20) B rpynne 28 oOyuarontuxcsi. CKOIbKUMH CIIOCOOaMH MOXKHO BBIOpaTh U3 Kjlacca KOMaHIy U3
5 ydammxcs JUIs y4acTHsl B IOATOTOBKE K MPa3IHUKY.

5. (26) CxkompKuMH cIIoCOOaMH MOYHO TTOAUCATH BOCEMb PA3JIMYHBIX OTKPBITOK JJISi BOCBMHU
npy3ei?

6. (20) U3 Tpex MareMaTUKOB ¥ JIECATH YIKOHOMUCTOB HAJI0 COCTAaBUTh KOMUCCHIO, COCTOSIITYIO U3
JIBYX MaTE€MaTUKOB M IECTH 3KOHOMUCTOB. CKONBKUMH CITIOCOOAMU 3TO MOKHO ClIeaTh

YcioBys BbINOJHEHUS 3aaHudA

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHMs: 3aJIaHUE BBITIOIHICTCS B aYIMTOPUN BO BPEMSI 3aAHITHUS
2. MakcumanbHO€ BpeMsl BBIIIOJHEHUS 3a/1aHUS: 45 MUH.

3. Bbl MOkeTe BOCIIOIB30BATHCSl KOHCTIEKTOM JICKITHH, Y4€OHHUKOM

IIIkana oneHKH 00pa30BaTeIbHBIX 10CTHKEHUI:

KonuyectBo HabpaHHbiX OannoB | OueHka

11-12 6annos 5 (0TAnYHO)
9-10 6annos 4 (xopolLuo)
6-8 6annos 3 (yooBneTBopuUTEbLHO)

MeHee 6 6annos 2 (HeynoBNeTBOPUTENIBHO)




KonTpoasnas padora Ne 5§
«KoopauHaTtsl 1 BEeKTOpPbI B IPOCTPAHCTBE)

Bapmuanr 1
1  ABCD — mapamnenorpamm: A(4; -1; 3), B(-2; 4; 5), C(1; 0; 4), D(x; y; z) . Haitnure koopauHaThI
To4ukd D 1 B OTBETE 3aMMIIUTE YUCIO, PABHOE X+y+Z.

2 BpIUKCINUTD CKATSIPHOE IPOU3BEJICHUE BEKTOPOB

u :

3 H3BectHbI KOOpauHaTH BepiiuH TpeyronpbHuka CDE: C(-3; 4; 2), D(1; -2; 5),
E(-1; -6; 4). DK — menuana tpeyronsuuka. Halinure qnuny DK.

4 JlaHbl KOOPJIMHATHI TOYEK

A(1; -1; -4), B(-3; -1; 0), C(-1;2; 5), D(2; -3; 1). Haiigure .
5 Jansl koopauHatel Touek C(-4; -3; -1), D(-1; -2; 3), M(2; -1; -2), N(0; 1; -3).
Haiinure xocunyc yrna mexay Bekropamu CD n MN.

Bapuanr 2
1. CDEF — nmapamnenorpamm: C(-4; 1; 5), D(-5; 4; 2), E(3; -2; -1), F(x; y; z) . Haliqute KoopAMHATHI
ToukH F ¥ B OTBETE 3aNMIIMTE YUCIIO, PaBHOE X+y+Z.

2. BBIYUCIUTh CKaJIsIPHOE TPOU3BEACHUE BEKTOPOB

" :

3.13BecTHBI KOOpaAMHATHI BepuinH TpeyronbHuka ABC: A(2; -1; 3), B(-3; 5; 2), C(-2; 3; -5). BM —
MeauaHa TpeyronbHuka. Hanaure nnmuny BM.

4. JlaHBI KOOPIMHATHI TOUYEK

A(-3;2; 1), B(2; -1; -3), C(1; -4; 3), D(-1; 2; -2). Haiinure
5. Jlansl koopauHatel Todek C(3; -2; 1), D(-1; 2; 1),
M(2; -3; 3), N(-1; 1; -2). Haiiqute xocunyc yria mexay Bekropamu CD u MN.

Bapuant 3
1. ABCD — mapamnenorpamm: A(2; 1; 3), B(1; 0; 7), C(-2; 1; 5), D(x; y; z) . Haitnure koopauHaThI
Toukd D U B OTBeTe 3aNMIINTE YUCIIO, paBHOE X+Y+Z.
2. BbBIYMCINT CKAISIPHOE TPOU3BEICHUE BEKTOPOB

51

3. U3BectHbl koopauHatel BepmuH TpeyronbHuka KDE: K(8; 2; 6), D(4; -2; 5), E(-2; -6; 4). DA —
MenuaHa TpeyroibHuka. Hainure niuny DA.

4. anb! koopauuatel Touek C(-4; -3; -1), D(-1; -2; 3), M(2; -1; -2), N(0; 1; -3).

Haiinure
5. Hansl koopaunatel Touek A(1; -1; -4), B(-3; -1; 0), C(-1;2; 5), D(2; -3; 1).
Haiigure kocunyc yria mexxay Bekropamu AB u CD.

Ikana oneHkn 00pa3oBaTe/IbHBIX JOCTHKEHHUIA:
Kaxxmoe BepHO BBITIOJIHEHHOE 3a/IaHKE OlleHUBaeTcs 1 Gamiom

KonuyectBo HabpaHHbIX OueHKa
6annos
5 6annos 5 (0oTAnY4HO)
4 6anna 4 (xopoLuo)




3 6anna 3 (ynoBNeTBOpPUTENBLHO)
MeHee 3 6annoB 2

(HeynoBNEeTBOPUTENLHO)

Kontponbnas padora Ne 6
«OCHOBBI TPUTOHOMETPHI
B-1
1.(16) Breipasute B pannaHHON Mepe BeTHMUUHBI YIIoB: 45°; 15°; 280°.

2. (16)Bsipasute B rpagyCcHON Mepe BEIMYHUHBI yIJIOB:
3.(16) Onpenenute, B KaKOM YETBEPTHU JICKHUT JAHHBINA yTOI: 100° 210°; -225°.
4. (16)Onpenenute, B KAKOW YETBEPTH JISKUT JAHHBIA YTOJI U YKAXKUTE 3HAK CHHYCA,

1 KOTAHI'CHCa YTJia

4. (26)Haitnure uncaoBoe 3HAYCHUE BBIPAKCHUS: COS ; sin

5.(26) Beruucnure , 51 , €CIIH M3BECTHO, YTO COS Of =
6. (1 6)Omnpenenure 3HaK BbIpakeHus: sin 130° tg 310°.

7. (3 6)YpocTuTe BhIpaKeHUE:

B-2
1. (16) Bripasute B paguaHHOl Mepe BeIUUMHBI yriaoB: 60°; 25°; 400°.

2.(1 0) Beipasure B rpagycHOI Mepe BETUUYHUHBI YIJIOB:
3. (16) Onpenenure, B KakOi 4YeTBEPTH JIC)KUT JaHHBINA YTOJI: 145° 80°; -25°.
4. (16) OnpenenuTte, B KaKOIl Y€TBEPTH JIEKUT JTaHHBIM YTOJI M YKaXKUTE 3HAK CUHYCA,

TaHTCHCA U KOTAHI'CHCA YIJIa

4. (20) HaiinmuTe uncioBoe 3HaY€HUE BBIPAKEHUS: COS ; sin

5. (26) Beruucnure , " , €CJII WU3BECTHO, YTO COS O =
6. (16) Onpenenure 3HaK BeIpaxkeHus: sin 188° tg 10°.

7. (36) YopocTture BbIpaxKeHHE:

B-3
1.(1 6) Beipasure B paguanHoi Mepe BenmuuuHbl yrios: 30°; 75°; 220°.

2. (16) BeipasuTe B rpagycHOi Mepe BEIMYUHBI YITIOB: ;

KOCHHYCa, TAaHI'€HCa

KOCHHYCa,



3. (16) Omnpenenute, B KaKOM Y€TBEPTH JICKHUT JaHHBIN yrom: 115°; 234°; -125°.
4. (16) OnpenenuTte, B KaKOil Y€TBEPTHU JICKUT NaHHBIM YTONl U YKaKUTE 3HAK CHHYCa, KOCHHYCa,

TAHI'CHCA U KOTAHI'CHCA YTJIa

4.(2 6) Haiinure uncioBoe 3HaUYCHUE BBIPAKEHUS: COS ; sin

5. (2 6) Beraucnure , u , €CIIH M3BECTHO, YTO COS Of =
6. (16) OmnpenenuTe 3HAaK BbIpakeHus: sin 210° tg 46°.

7. (3 0)YnpocTtute BhIpaXkeHUe:

B -4
1. (16) Bripasute B paguanHoii Mepe BeInunHbl yriaoB: 90°; 65°; 300°.

2. (16) Beipasure B rpagyCHON Mepe BEJIMYUHBI YTIIOB: ;
3. (16) Onpenenute, B KakOW 4ETBEPTH JISKUT NaHHBIN yron: 175°; 44°; -100°.
4. (16) Onpenenure, B KaKOW YETBEPTH JICKUT TAaHHBIA yTOJI U YKAXKUTE 3HAK CHHYCa, KOCHHYCA,

TAHI'CHCA U KOTAHI'CHCA YTJIa

4. (20) HaiimuTe uncioBoe 3HaY€HUE BBIPAKECHUS: COS ; sin

5.(26) Bwrumcnure , i , €CIIH U3BECTHO, YTO Sin O =
6. (16) OmnpenenuTe 3HaK BbIpakeHus: sin 190° tg 283°.

7. (36) YrnpocTuTe BhIpaKeHUE:

YcioBYS BbINOJHEHUS 3a1aHNS

1. Mecto (BpeMs1) BHIIOJIHEHUS 3a/1aHUS - 3a/IaHNE BBIMOIHACTCS B ayTUTOPUH BO BPEMs 3aHITUS
2. MakcuManbHOE BpeMsl BHIITOJIHEHUS 3aJaHMsL: 45 MUH.

3. Bel MOkeTe BOCIIOIL30BaThCS CIIPABOYHBLIM MATCPHUAJIOM

HIkana oueHKku 00pa3oBaTeIbHBIX JOCTUKEHMI:

KosmmuecTBO HAaOpaHHBIX 0AJLJI0B Onenka

11-12 6annoB 5 (OTIMYHO)

8-10 GamioB 4 (xopor111o)

5-7 GannoB 3 (YIOBJIETBOPHUTEIHHO)
MeHee 5 0aioB 2 (HEeYJIOBJIETBOPUTEIHHO)

HUrorosasn KOHTPOJIbHasA paﬁoTa mo Mmaremaruke 3a 1 KYpc
AJITEBPA —3aganusa Nel-13, I'EOMETPUS —3ananus Ne 14-20

Bapmnanr 1

Beruucnure: a) 2 0) B)
2. Pemure ypaBuenue: y*=15;




3. Beraucnure: a) 0)
4. Pemute nppalnoHanbHble YpaBHEHUS: a) ; 0) ;

5. Pemure norapupmMuyeckoe ypaBHEHHE:

6. Pemure norapudmMuyeckoe HepaBeHCTBO:

7. Haiiti obnacte onpeneneHus QyHKIHUN:

8. Pemure noka3arenpHoe YpaBHCHHC:

9. Beipa3ure B paJuaHHON MEpe BEIIMUMHY YIJIa:

10.3amMeHnTEe JaHHBIN Yol yIJIOM NEPBOM YETBEPTH:
11. Onpenenure, B KaKOW YETBEPTH JICXKUT JAHHBINA YroJl M YKQKHUTE 3HAK CUHYCa, KOCHHYCA, TAHI'€HCA U

KOTAaHI'CHCA YTJIa

12. Beruucnure cos ; sin(-750)

13. Beruncnure , nu , €CJIM W3BECTHO, YTO COS O =
14.B npoctpanctse gansl Tpu Touku M, K u P takue, uto MK =13 cm, MP =14 cm u
KP = 15 cm. Haitnure momans tpeyronsauka MKP.
15.11nockocth o nepecexaet croporsl AB u BC tpeyronsauka ABC B Toukax D u E cooTBeTcTBEeHHO,
npuuem AC || a. Haiiqure AC, eciu BD: AD =3:4 u DE =10 cm.
16.Ykaxxure TOUKY, Jiexantyro Ha ocu Oz.
A.(0;3;1). B.(0;0;7). B.(5;0;0). TI.(0;3;0).

17. Hailinute xoopaunatel Touku K, ecnu A(0; 3; 4) u B(1; 4; 4), a Touka K — cepenuna otpeska AB.
18. Haiimure koopauHats: Bektopa AB , ecim A(3; 4; -2) u B(4; 1; 5).

19. Haitnure xoopauHatel BekTopa 23 + 3b, ecnm a [2; 0; —3} ,b {5;—1 ;2}

20. Man tpeyronbauk ABC: A (-3; -4; -5), B(1;0; 3), C(2; 7; -3). Halinute xocunyc yrna B.

Bapmuanr — 2

1.Beruucnure: a) ; 0) ;B)

2.Pemnte ypasuenue y'=17

3. Beruucnure: a) 0)

4. Pemuth UppalvoOHAJIbHBIE YPABHEHMS: a) ; 0) ;

5. Pemmre norapudmMudeckoe ypaBHEHHE:

6. Pemure norapudmuyeckoe HEPaBEHCTRO:

7. Haiiti obnacts onpeneneHust QyHKINU:



8. PemmTe nmokasaTeibHOE YpaBHCHHE:

9. BeipasuTte B paAMaHHON Mepe BEJIMYUHY yIJIa:

10.3amMeHuTEe JaHHBIN YTOJd YIJIOM NIEPBOM YETBEPTH:

11. Onpenenure, B KaKOW YETBEPTH JICXKUT JaHHBIN Yrol U YKaKUTE 3HAK CUHYCAa,

KOTaHI'€HCa yIJia

12. Berauciure cos ; sin(-390)

13. Beruncnure R u

, ECIIM M3BECTHO, YTO COS O =

14.B ipocTpanctBe ganbl Tpu Touku M, K u P takue, uto MK =11 cm, MP =12 cm u
KP = 13 cMm. Haiigure omans tpeyronsanka MKP.

15.ITnockocTs B mepecekaeT ctoporsl KM u MP tpeyronsanka KMP B Toukax A u B cooTBeTCTBEHHO,

npuuem KP || . Haiimure KP, ecntt MA: AK=2:7 nu AB=12 cm.

16. Ykaxure Touky, nexantyro Ha ocu OX.
A.(0;3;1). B.(0;0;7).

B. (-2; 0; 0).
17. Haiinute xoopaunatel Touku K, ecmu A(3; -2;

I'. (0; 3;0).

1) u C(-2; 3; 1), a Touka K — cepenuna otpeska AC

18. Haiinure KoopaMHATEI BEKTOpa BA | ecim A(1;-3;2) u B(0; 2; 7).

19. Haiigure koopauHatel Bektopa 23 + b, ecu a —4;1;5]
0; 3), C(2; 7; -3). HaiinuTe xocunyc yria A.

20. Man tpeyronbauk ABC: A (-3; -4; -5), B(1;

YcioBys BbINOJHEHUS 3aaHudA

1. Mecto (BpeMﬂ) BBIITOJIHCHUS 3a/IaHUs - 3a1aHUC BLITOJIHACTCA B AYIMTOPUHN BO BPEMA 3dAHATUA

2. MakcumanbHO€E BpeMsl BBIIIOJTHEHUS 33/1aHUS: 90 MmmuH.
3. Bbl MOXeTe BOCIIONIB30BATHCS _CIIPABOYHBIM MATEPUAIOM, TaOIUIIBI

IIkana oueHkn 00pa3oBaTe/IbHBIX JOCTHXKEHHUIA:
Kaxxmoe BepHO BBITIOJIHEHHOE 3a/1aHKEe OlleHuBaeTcs 1 Gaiom

KosmyecTBo Ha0paHHBIX 0a/1710B Onenka

19-20 6am1oB 5 (OTIUYHO)

15-18 GannoB 4 (xopoio)

8-14 GamioB 3 (YIOBJICTBOPUTEIHHO)

MeHee 8 DaJUIoB

2 (HeyOBJIETBOPUTEIILHO)

KonTpoabnHnasi padora Ne 1-8
« Tpuronomerpuueckue ypaBHeHHS U HEPABEHCTBAa)

Tpuronomerpnuyeckne ypaBHeHUs U
HepPaBeHCTBA 1 BapuanT
1. Pemunre ypaBHeHus:

a)

0)

Tpuronomerpuyeckue ypaBHeHUs U
HepaBeHCTBAa 2 BapHMaHT
1. Peminte ypaBHeHHsA:

a)

0)

KOCHHYCa, TAHI'CHCA U




3)

2. Pemiute HepaBeHCTBA

3)

2. Pemute HepaBeHCTBA

a) 0) a) 0)
Tpuronomerpnyeckne ypaBHeHUs U Tpuronomerpuyeckue ypaBHeHUs U
HepaBeHCTBa 3 BapuaHT HepaBeHCTBa 4 BApHAHT

1. Peminte ypaBHeHHsA:

a)

0)

3)

2. Pemunte HEpaBeHCTBA

1. Pemunre ypaBHeHUs

a)

0)

3)

2. Peminte HepaBeHCTBA

a) 0) a) 0)
Tpuronomerpuyeckne ypaBHeHUs H Tpuronomerpu4yeckue ypaBHeHUsl U
HepaBeHCTBa S BapuaHT HepaBeHCTBa 6 BapuHaHT

1. Pemunre ypaBHeHus:

a)

0)

1. Peminte ypaBHeHHsA:

a)

0)




3)

2. Pemiute HepaBeHCTBA

a) 0)

3)

2. Pemute HepaBeHCTBA

a) 6)

Tpuronomerpnyeckne ypaBHeHUs U
HepaBeHCTBa 7 BapuaHT
1. Pemiure ypaBHeHust:

a)

0)

3)

2. Peminte HepaBeHCTBA

a) 5)

Tpuronomerpuyeckue ypaBHeHUs U
HepaBeHCTBa 8 BapuaHT
1. Pemunte ypaBHeHuUs:

a)

0)

3)

2. Pemute HepaBeHCTBA

a) 6)

Tpuronomerpuveckne ypaBHeHUs U
HepaBeHCTBAa 9 BapuaHT
1. Pemure ypaBHeHust:

a)

0)

Tpuronomerpuyeckue ypaBHeHUs1 U
HepaBeHcTBa 10 BapuaHT
1. Pemunte ypaBHeHUs:

a)

0)




)

3)

2. Pemunte HEpaBeHCTBA

a) 6)

a)
0)
2. Peminte HEepaBeHCTBA

a) 6)

Tpuronomerpnuyeckne ypaBHeHUs U
HepaBeHcTBa 11 BapuaHT
1. Pemunre ypaBHeHus:

a)
0)
B)
r)
1)
e)

K)

3)

2. Peminte HepaBeHCTBA

a) 0)

Tpuronomerpuyeckue ypaBHeHUs U
HepaBeHcTBa 12 BapuaHT
1. Peminte ypaBHeHHsA:

a)
0)
B)
r)
1)
e)
a)

0)
2. Peminte HepaBeHCTBA

a) 6)

Tpuronomerpuyeckue ypaBHeHUs U
HepaBeHcTBa 13 BapuaHT
1. Pemiure ypaBHeHust:

a)

0)

3)

2. Peminte HepaBeHCTBA

a) 0)

TpuroHomerpnyeckue ypaBHeHHs U
HepaBeHcTBa 14 BapuaHT
1. Pemunte ypaBHeHuUs:

a)

0)

3)

2. Peminte HepaBeHCTBA

a) 0)




Tpuronomerpuyeckue ypaBHeHHs U TpuroHomerpnuyeckue ypaBHeHHs U
HepaBeHCTBa 15 Bapuant HepaBeHcTBa 16 BapuaHT
1. Pemiure ypaBHeHUs1: 1. Pemiure ypaBHeHuUs1:

a) a)

6) 0)

B) B)

) r)

)1) Il)

e) €)

K) )

3) 3)

2. Pemiute HepaBeHCTBA 2. Pemnte HepaBeHCTBA

a) 6) a) 0)

YcioBYS BbINOJHEHHS 3a1aHNAS
1. Mecto (BpeMH) BBIIIOJIHCHHA 3a/IaHUA: 3a/IaHWEC BLINMOJIHACTCA B AYJIMTOPHUHW BO BPCMA 3aHATUA

2. MakcumanbHO€ BpeMsi BBITIOJTHEHUS 3a/1aHUS 45 MHH.
3. Bbl MOkeTe BOCIIOIH30BATHCSl _CIIPABOYHBIM MATEPUATIOM

HIkana oueHKH 00pa3oBaTeIbHBIX JOCTHKEHMI:
3a Ka)K70€ MIPaBWIbHO PELIEHHOE YPaBHEHUE WJIM HEPABEHCTBO - 1 Oan
MakcumaabHO€E KOIHYecTBO 0amios -10

KosmmuecTBO HAaOpaHHBIX 0AJLJI0B Onenka

9-10 6amnoB 5 (OTIMYHO)

7-8 Ganios 4 (xopor1110)

4-6 GamioB 3 (YIOBJIETBOPUTEITHHO)
MeHee 4 6aioB 2 (HEeYJIOBJIETBOPUTEIHHO)

Kontpoabnas pabora Ne 2-9
«PDYHKIUH, UX CBOMCTBA U rpaGuKm»

BapuanT 1

1. (16) HatimuTe o6macTh onpeaeneHust GyHKIUH:

2. (16) Haiinute MHOXECTBO 3HAYCHUH (PYHKIIUH: y=sin 2X

3. (16) Hokaxwure, uyto pyHKmms f(x)= 4X — tgx HEeUeTHas.

4.(16) Ipu kakux 3HaYeHUAX X PyHKIHA y= 2X-1 IpUHUMAET OTPUIIATEIbHbIC 3HAYCHUS ?



5.(96) Uccnenyiite pyHKIIMIO U IOCTPOTE €€ TpaduK:

Bapuanr 2

1. (16) Haiimute oGnacTs onpeaeneHus GQyHKIUU: y=

2. (16) HaiimuTe MHOXKECTBO 3HaUCHUH QYHKIIUU: Y=COS 2X

3. (16) oxaxwure, uto GpyHkms f(x)= x> +3cos X yeTHas.

4.(16) Ilpu kakux 3HAYCHUAX X PYHKIUSA y= 4X + 3 MpUHUMAET OTPUIIATEIbHbIC 3HAYCHUS?

5.(96) Uccnenyiite pyHKIUIO U TOCTPOIiTE €€ TpadukK:

YcioBus BbINOJHEHUS 3a1aHUS
1. Mecto (BpeMﬂ) BBIITOJIHCHUS 3a/IaHUs - 3aIAHUC BBITOJIHACTCA B AYJIMTOPUUN BO BPEMSA 3AHATUA

2. MakcumanbHOE BpEeMs BBITIOJTHEHUS 3a/JaHHS: 45 MHH.
3. Bbl MOXeTe BOCIONBb30BAaTHCSl _COPABOYHBIM MATEPUATIOM

IIkana oneHkn 00pa3oBaTe/IbHBIX JOCTHKEHHUIL:

KosnyecTBo HaOpaHHBIX 0a/1J10B Ounenka

12-13 6annoB 5 (oTuyHO)

10-11 Gamios 4 (xopo1o)

6-9 6amnoB 3 (Y1OBIETBOPUTEIBHO)
MeHee 6 6aIoB 2 (HEeYJIOBJIETBOPUTEIHHO)

KonrtpoJabnasi padora 3-10
«MHOrorpaHHuKI)
BapuanTt 1

1. B ocHOBaHMM NPSAMOI TPEYroabHOW MPU3MBI JIEXKUT IPSAMOYTOJIbHBIA TPEYTOJIBHUK C KaTeTaMu 8 cM U 6
cm. Thnomans 6okoBol moBepxHoCTH paBHa 120 cm?. HaliauTe BBICOTY PU3MEL.

2. CTOpOHBI OCHOBaHHUS MPAMOIO MapajulelenuIena paBHbl 3 ¢M U 5 ¢M, ocTpbiii yron 60°. Bosbias
IuaroHaib napaienenunena pasHa 10 cm. Halinnre BeICOTY napaienenunena.
3. OcHoBanueM nupamuasl MABCD ciyxur kBagpat ABCD. MB — Bbicota nupamunst 1 MB=AB= 4 cm.
Haiinure mnomans rpanu MDC.

4. BpicoTa MPaBWIbHON YETHIPEXYrOJbHOW MHUPAMUILI PABHBI cM, a ee OOKoBOe pedpo CM.
Haiinute: a) 00KOBYIO OBEPXHOCTh MUPaMHU/IbL, 0) IBYTPaHHBIN YTOJI IPU OCHOBAHUH.

Bapmuanr 2

1. bokoBoe peOpo MpaBUILHON YETHIPEXYTrodbHON MPU3MBI paBHO 6CM , a quaroHanb OOKOBOI IrpaHu —
10cm . Haiinute G0KOBYIO TOBEPXHOCTH MPU3MBI.

2. CTopoHa OCHOBaHHUS TPaBUIBLHON YETHIPEXYroJbHON MPU3MBI paBHa DCM , a JUAroHajb OOKOBOM

rpaun  13cm . Haiigure 60KOBYIO TOBEPXHOCTD MTPU3MBI.

3. OcunoBanuneM nmupamuasl KABCD cayxur kBaapar ABCD. MB — Beicota nupamusl 1 MB=AB= 7 cwm.

Haiinure mnomaas rpanun KDC.

4. BbicoTa NpaBUIIBHOM YETHIPEXYroJbHOW NMUpaMHbl paBHA cM, a ee O0okoBoe pedpo CM.
Haiinure: a) 00KOBYIO MOBEPXHOCTH TMPAMUIbI, 0) ABYTrpPaHHBIN YTOJI IPH OCHOBAHHH.



YcioBus BbINOJIHEHNS 32 JAHUS
1. MecTo (BpeMsi) BBITIOJIHEHUS 3a/1aHuUs; 3aJJaHNE BBINOIHACTCS B ayJIUTOPUU BO BpEMs 3aHATHUS
2. MakcuManbHOE BpeMsl BBIIIOJIHEHUS 3a0aHus: 45 MUH.
3. Bbl MOkeTe BOCIIOIB30BAaTHCS _CIIPABOYHBIM MATEPUATIOM

IIIkana oneHKH 00pa30BaTeJIbHBIX 10CTHKCHUI:
Kax10e BepHO BBIIIOJIHEHHOE 3aJJaHHE OLIEHUBAeTCs 2 OauiaMu

KosmyecTBo Ha0paHHBIX 0a/1710B Onenka

8 bayioB 5 (oTM4HO)

6-7 Gannos 4 (xoporio)

4-5 6amnoB 3 (YIOBJICTBOPUTEIHHO)
MeHee 4 6a/IoB 2 (HeyJIOBJIETBOPUTEIHHO)

Kontpoabnas padora Ne 4-11
«Tesa BpameHus»

Bapmuanr 1
1. OceBoe ceueHne LUIMHAPA — KBaJparT, AJIMHA AUaroHaiy koroporo pasHa 20 cm. Haiigure pannyc
OCHOBaHUS [IWINHIPA.

2. Jlnuna oOpa3yroniei KoHyca paBHa 2 CM, a yToJI PH BEPIIMHE OCEBOr0 CEYEHUs1 KoHyca paBeH 120°.
Haitaure nomans OCHOBaHUS KOHYCA.

3. CeueHue 1mapa MmiIoCKOCThIO UMEET IuIomaab 36 .UeMy paBeH paauyc 11apa, €Ciid CEYCHHUE YAAIEHO OT
€ro LIEHTpa Ha paccTosiHue 87

4. TTnomaas 0CEBOTo CeUeHHUs LMIMHAPA PaBHA 6 M2, a IUIOIIAlh OCHOBAHMS IIWIMHAPA paBHa 25 am>.
Haitgure BbICOTY IIMuIMHApA.
5. Cropons! Tpeyronbauka ABC kacarorcst mapa. Halimure paaguyc mapa, ecnmu AB=8cm, BC=10cwM,

AC=12cMm u paccrosHue ot neHTpa mapa O 1o miockoctu TpeyroasHuka ABC paBHO CM.
Bapuanr 2

1. OceBoe ceueHne NUINMHAPA — KBaJparT, AJIMHA IUaroHaJId KOToporo pasHa 12 cm. Haligure pannyc

OCHOBaHUS LIWINHIPA.

2. Jlnmuna oOpasyrorieit konyca paBHa 4 CM, a yToJI IPH BEPIIMHE OCEBOr0 CEYEHUsI KoHyca paBeH 60°.
Haiinure miomaas ocHOBaHUS KOHYCA.

3. CeueHue mapa MmiIoCKOCThIO UMEET TUIoMmaab 25 .UeMy paBeH paanyc 1iapa, €Ciid CEYeHHE YAAIEHO OT
€ro LIeHTpa Ha paccTosiHue 127

4 ITnomans 0CEBOro CeYeH s IUIMHAPA PaBHa 8  IM7, a IUIONIaAb OCHOBAHUS [MJIMHIPA PaBHa 25 amM?.
Haitaure BbICOTY IMUIMHApPA.
5.Croponsl Tpeyronbuuka ABC kacatorcs mapa. Haiinure paanyc mapa, ecnu AB=4cm, BC=5 cwm,

AC=7cM u paccrosinue ot 1eHtpa mapa O 10 mwiockoctu TpeyroiibHuka ABC paBHO CM.

YcioBus BbINOJIHEHNS 32 JAHUS
1. Mecto (BpeMs1) BHIIIOJHEHUS 3a/1aHUs - 3a/1aHNE BBINOIHACTCS B ayIUTOPUM BO BPEMs 3aHITUS
2. MakcuManbHOE BpeMsl BHIIIOJIHEHUS 3aaHMsL: 45  MuH.

3. Bel MOkeTe BOCIIOIL30BaThCS CIIPABOYHBIM MATCPHAJIOM




IIkasa oneHkH 00pa3oBaTe/IbHBIX JOCTHKEHHUIL:
Kax10e BepHO BBINIOJIHEHHOE 3ajjaHKe oLleHHBaeTcs 1 6amiom

KosnyecTBo HaOpaHHBIX 0a/1J10B Onenka

5 6annoB 5 (oTIM4HO)

4 OGamra 4 (xopo11o)

3 Gamna 3 (YOOBIETBOPUTEIBHO)
MeHee 3 6aIoB 2 (HEeYJIOBJIETBOPUTEIHHO)

Kontponabnas padora Ne 5-12
«IIpousBogHas

IHoaroroBUTEBLHBIH BAPHAHT
Nel. Haitnure npon3BogHy0 (GYHKITUU B TOYKE Xo:

A)y=x*, x)=-1 0)y=sinx—cosx,X¢= B) y=—23cosx+2sin X, X¢=
Ne 2. Beraucnure nmpousBoaHbe PyHKIUH, UCTIONB3YS (OPMYIIBI CYMMBI, IPOU3BEICHHS U YACTHOTO:

(utv)'=u'+v' (u'v)y=u'v+tuv' ()=

A) y=x* - 2x - 0)y=x(x*-2x-1) B)y=
Ne 3. Hcnionb3ys GopMyJIbl IPOU3BEIEHHS U YACTHOTO, HANWIUTE TIPOM3BOAHYIO QYHKIIHN:

A)y=xtgx 0)y=
Ne 4. Ucnonb3ys npaBuiio qudgepeHMpoBaHus CI0KHON QyHKIMH, HAWIUTE TPOU3BOIHYIO :

A)y==x-1)" 0)y= B) y=ctg(4x- ) 1) y=tg’x
Bapmuanr 1
Ne 1. Beruncnute npousBoaayro:  a) 14x  6) x> B) 20x*+10x*-3x+0,5 1) cos3x ) 2sin 2x

e)y =(3x-5)" x)y=
Ne2. Haiigure npou3BOAHYIO (QYHKIIUH B TOUKE Xo:

A) y=3x%, x)=1 0)y = cos X, X¢= B) y=—2sin X, X¢= r) y=2+
Ne 3. Beruucnure npousBoAHble GYHKIMMA, UCTIOIB3Ys (POPMYIIbI CyMMBI, IPOU3BEIECHUS U YaCTHOTO:

A) y=x* - 5x + 0)y=x(x*-5x+1) B)y=
No 4. Uctionb3yst popMyITbl MPOU3BEICHNS U YaCTHOTO, HAWINUTE TTPOU3BOIHYIO (DYHKIIMH:

A)y=xcosx 0)y=
Ne 5. Ucnonb3ys npasuiio nuddepeHpoBaHus cloKHOW QYHKIIUN, HAWIUTE IPOU3BOJHYIO:

A)y = (x>-3x+1)" 0) y= B) y=tg(3x- ) T) y=cos’x
Bapmuanr 2
Ne 1. Berunicnure npousBogayro:  a) 9x  0) x® B) 30x*-10x°-5x+0,5 1) 3cos3x 1) sin 2x

e)y=(4x-3)" x)y=

Ne2. Haiinure npou3BoAHYI0 (YHKIIMH B TOUKE Xo:



A)y=2x%,x¢=-1 6)y=sinx,X¢= B) y=—-2c0SX, Xo= TI)y=1+2

Ne3. Brruncnure npou3BoAHble (QYHKIUN, UCIIONB3Ys (POPMYIIBI CYMMBI, IPOU3BEICHUS U YACTHOTO:

A) y=x* +4x - 0)y=x (x*+4x-1) B)y=
No 4. Uctionb3yst popMysTbl MPOU3BEICHUS U YaCTHOTO, HAWINUTE TPOU3BOIHYIO (DYHKIIMH:

A)y=xsinx 0)y=
Ne 5. cnonb3ys npasuiio nuddepeHpoBatust coKHOW QyHKIUN, HalUTE TPOU3BOJHYIO:

A)y=(x>+4x-1)° 6)y= B) y= ctg(2x+ ) r)y=sin’x

YcioBus BBINOJHEHHS 3a1aHHAS
1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHMs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMS 3aHITHUS
2. MakcumanbHO€ BpeMsl BBITIOJHEHUS 3a1anusi: 45 ~ MuH.
3. Bl MOeTe BOCIIOJIB30BATHCS CIPABOYHBIM MaTEPUATIOM

IIkasna oneHkH 00pa3oBaTe/IbHBIX JOCTHKEHHUIL:
Kax10e BepHO BBINIOJIHEHHOE 3ajlaHKe oLleHHBaeTcs 1 6amiom
MaxkcumanbpHOe KoinuyecTBo 0amioB -20

KosmyecTBo Ha0paHHBIX 02/1710B Onenka
18-20 6amnoB 5 (OTIUYHO)
15-17 6annoB 4 (xopomio)

10-14 6anoB 3 (YIOBJICTBOPUTEIHHO)

menee 10 6amnoB 2 (HeyJIOBJIETBOPUTEIHHO)

Kontpoabnas padora Ne 6-13
«IIpumMeHeHue NPOU3BOIHOI

Bapuanm 1.

1. lana ¢pyHKIIMS:

f‘IX)Z—x3+ 3x+2. Haiigure:
a) (20)mpoMeXyTKH BO3pacTaHUs U yObIBAaHUS
byHKIHH,
0) (16) TouKHM PKCTpEMyMa;
B) (20) HamOosbIliee ¥ HAUMEHBIIICE 3HAUCHHUS
¢yHkImy Ha TpomexxyTke | 1;3]
2.(26)CocraBbTe ypaBHCHHE KacaTeIbHOU K
rpaduky GyHKIUN

y:2—x—x3_ B TOYKC

Bapuanm 2.
1./lana GyHKIMS:
f(x):x3—3 x—6. Haiigure:
a)(20)  TPOMEXYTKH  BO3PACTAHHS
yObIBaHuS (PyHKIMU;
0) (16)ToukH FKCTpEeMyMa;
¢yHkImy Ha TpomMexxyTke  [—2;0]

rpaduky GyHKIIUN

x,=0 Y=2—x—x BTouke X,=0

u

B)(20) HauOombIlIee 1 HAUMEHBIIICE 3HAYCHUS

2.(26)CocTaBbTe ypaBHEHHE KacaTeIbHOU K

3.(26)MarepuanbHas TOYKA JBMOXKETCS IO 3aKOHY

Haiitn CKOPOCTb u
yCKOopeHue B MOMeHT BpeMenu =5 c. (Ilepemernienue
U3MEpSIETCS B METpax.)
4.(66)Hccnenyiite GyHKIINIO U TTOCTPOUTE €€

3.(26)MarepuanbHast TOUKa JBHXKETCS 110 3aKOHY

. Haiitu cxopocTh U yCKOpeHHE B
MomeHT Bpemenun =5 c¢. (Ilepemenienne
U3MEpSIETCS B METPax.)
4(60).Uccnenyiite GyHKITHIO
MOCTPONTE ee rpaduK:




rpauk:
f(x):4x2—0,5x4.

flx)=2x’-6x+4.

Bapuanm 3.
1. lana pyuxuus:  f|x)=x"—2x’+8. Haiinure:
a)(20) mpoMeXKyTKH BO3pACTaHHsI U YObIBAaHHS
INZEINIVH
0)(10) ToukH SKCTpEMyMa;
B)(20) HanOoJbIIIee ¥ HAUMEHbIIIEE 3HAYCHUS
(ynxiuu Ha otpeske  [—2;2]
2.(26) CocTaBbTe ypaBHEHHE KacaTeIIbHOU K
rpaduky GyHKIMH

Y=x"-3x+5. BTouke X,=—1

3(26).MarepuanbHasi TOYKa ABUKETCS IO 3aKOHY

. Haiit ckopocTh M yCKOpEeHHE B
MoMeHT Bpemenu =5 c. ([lepememienue
U3MEpSETCs B METpax.)
4.(60)Uccnenyiite (yHKIMIO U IOCTPOUTE €€
rpapuk:  flx|=x’—12x.

Bapuanm 4.
1.Jlana Qpynxums:  f(x|=x*—2x"—3.
Haiigure:

a) (20)mpoMeXyTKH BO3pacTaHUS U
yObIBaHUS (PYHKIIHH;
0)(10) ToukH SKCTpEMyMa;
B) HanOOJIbIIICe U HAUMEHbBIIICE 3HAYCHUS
¢ynxiuu Ha otpeske  |[—2;2]
2.(26) CocTaBbTe ypaBHCHHE KacaTeIIbHOU K
rpaduKy GyHKIUU

Y=x"—6x+4.  BTOuKe X,=—2
3.(20)MarepuanbHas TOUYKa IBHXKETCS 10 3aKOHY

. Haittu cxopocth U yckopeHue B
MomeHT Bpemenu =5 c¢. (Ilepememenue
U3MepseTCs B METpax.)
4.(60)Uccrnenyiite (yHKIMIO M IIOCTPOUTE €€
rpadux:  f(x|=6x—2x".




Bapuanm 5.%*

1.(26)/1ana GyHKIHS: flx|=x’~5x+4.
Haiinure mpomeXyTKH BO3pacTaHHs M yOBIBaHUS
GyHKIHH.

2. (26) Haiigure TOUKM SKCTpeMyMa (QYHKIHH

flx|=2x’-3x—1.
3.(26) Haiigure wnHaubosbloiee W HaWMEHBIICE
3HaueHUsI PyHKIIMU

V=—x’+3x’+4. Haxonuax |—3;3]
4.(26)CocTaBbTe  ypaBHEHHE KacaTeIbHOW K
rpaduKy QyHKIMH

3x—2

Y= 3—Xx
5.(26)MarepuanpHas TOYKA JBHKETCS TIO0 3aKOHY

. BTOUke X,=2

. HailTu CcxOpOCTb M YCKOpEHHE B
MomeHT Bpemenu =5 c. (Ilepememenue
U3MEpSETCs B METpax.)
6.(60)ccnenyiite (QyHKIIMIO W TOCTPOUTE e€e
rpaduk: f(x)=2x3—3x2.

Bapuanm 6.**
1.(26)/lana Qynkus: f(x)z—x2+8x— 7.
Haiigure npomMexxyTKu  BO3pacTaHUs U
yObIBaHUS (PYHKIIUH.
2. (26) Haitnure Touku 3KkcTpeMyma (pyHKIIMU
flx|=2 x3—%x4—8.
3.(26) Haitnute HamOomplliee U HAaMMEHBIIIEE
3HaYeHUs QYHKIIUU
y=2x>-9x’~3 mnaorpeske [—1;4]
4.(26) CocTaBbpTe ypaBHEHHE KacaTelIbHOU K
rpaduky GyHKIMH
y= 2X—5
5—x
5.(20)MarepuanbHas TOYKa JBIDKETCS TIO

B TOuke X, =4

3aKOHY . Haittu ckopocts u
YCKOpEHHE B MOMEHT BpeMeHu (=5 c.
(ITepememenne n3MepsieTcst B MeTpax.)

6.(60) Uccnenyiite (GyHKITUIO U IOCTPOITE €€
rpadux:  f|x|=3x*+2x°.

YcioBYS BbINOJHEHHS 3a1aHUS

1. Mecto (BpeMH) BBIIIOJIHCHUS 3a/IaHUs - 3a1aHNWEC BBINIOJIHACTCA B aYIUTOPHUHN BO BPEMS 3aHATUA

2. MakcumanabHOE BpPCMs BBIIIOJIHCHHA 3aJaHUA:

3. Bel MOkeTe BOCIIOIL30BaThCS CIIPABOYHBIM MATCPHAJIOM

90 MHUH.

HIkana oueHKH 00pa3oBaTeIbHBIX JOCTHKEHHI:
Bapunrs! 1-4: MakcuManbHOE KOTHYECTBO OayioB -15

KosinyecTBo HaOpaHHBIX 0a/1J10B Ouenka

14-15 GamnoB 5 (OTIIMYHO)

10-13 GamioB 4 (xopo111o)

6-9 GatoB 3 (YIOBJIETBOPHUTEIHHO)
MeHee 6 6aioB 2 (HeyHOBJIETBOPUTEIHHO)

Bapuantbl 5-6: MakcuManbHOE KOIUYECTBO OaylioB -16

KosnyecTBo HaOpaHHBIX 0a/1710B Ounenka

14-16 6anmoB 5 (OTIMYHO)

10-13 6amioB 4 (xopo1o)

6-9 b6ay1oB 3 (Y1OBIETBOPUTEIBHO)
MeHee 6 6aIoB 2 (HEeYJIOBJIETBOPUTEIHHO)

Konrponabnas padora Ne 7-14
«IlepBooOpa3Hasi 1 HHTErpPaI»

BapuanTt 1
1. (20) Jokaxwure, uto ¢pyHkuus F sBnsercs nepBooOpasHoi anst yHkmu f Ha MHOXKecTBe R:
a) F(x)=x'-3, f(x)=4x> ; 6)F (x)=5x-cos x, f(x)=5+sin x




2. (16) HaiiguTe oOmuii BUI IEpBOOOPA3HBIX TSl PYHKITUH
3. (26) Ansa ¢pynkuun f HaiiguTe nepBooOpaszHyto, Tpaduk KOTOPOH MPOXOAUT qepe3 TOuKy M:

;s M(C ).

4. (30) Beruncnute uHTErpan: a) 0) B)

5. (30) Beraucnuth muomaas GUrypsl, OrpaHUYCHHON JTUHUSMU

Bapmuanr 2

1. (20) Jokaxwure, uto ¢pyHkuus F saBnsercs nepBooOpazHoi ans pyHkiuu f Ha MHOXKecTBe R:
a) F(x=4x -x’, f(x)=4-3x*; 0)F (x)=0,5-sinx, f(x)=-cos x

2. (16) Haiigure obuuit Bua nepBooOpasHbIX it QYHKIIUU
3. (20) Hnsa dynkuuu f HaliguTe mepBooOpa3Hyto, rpaduk KOTOPOH MPOXOIUT qepes TOUKy M:

.Y |

4. (30) Beruncnute uHTErpai: a) 0) B)

5. (30) Bpruncnauts, npeaBapuTeNbHO CeNIaB PUCYHOK, IUIOIMAAb (GUTyphl, OTPAHUICHHON JTUHUSIMU:

YcinoBusi BbINOJHEHUS 3a1aHUS
1 Mecto (BpeM}I) BBIITOJIHCHUS 3a/IaHUs: 3a1aHUC BBITTOJIHACTCA B AYIMTOPUHN BO BPEMA 3daHATHUA

MakcuMaiibHOE BpeMsl BBITIOJIHEHUS 3aJaHUs: 45 MuH.
Bbl MoOkeTe BOCIIONIB30BaTHCS CIPABOYHBIM MATEPUATIOM

- |“

IIkana oueHkn 00pa3oBaTe/IbHBIX JOCTHXKEHHUIA:
MaxkcuMaabHOE KOJIHYECTBO 0aJUIoB - 11

KosmyecTBo Ha0paHHBIX 02/1710B Onenka

10-11 6anmoB 5 (OTIUYHO)

8-9 GamoB 4 (xopoio)

5-7 GamnoB 3 (YIOBJICTBOPUTEITHHO)
MeHee 5 6a/IoB 2 (HeyJIOBJIETBOPUTEIHHO)

Koutpoabnasa paGora Ne 8-15
«JIEeMEHTBI TCOPHH BEPOSITHOCTEH, MATEMATHYECKOI CTATHCTHKI
Bapuanr 1

1. W3 xop3uHbI, B KOTOpOH HaxonsaTcss 4 OenbIX W 7 4YepHbIX I1Iapa, BBIHUMAIOT oAuH miap. Haiitu

BEPOATHOCTH TOI'0, YTO HIAP OKAXKCETCA YEPHBIM.



2. B xop3une 20 mapoB: 5 cuHHX, 4 KpacHBIX, OCTaJIbHBIC YepHbIC. BpiOUparoT Haymady OIuH Imiap.

Omnpenenuts, ¢ KaKOl BEPOSITHOCTHIO OH Oy/IET IIBETHBIM.
3. W3 natu OykB pa3pe3Hoit a30yKH COCTABIIEHO CIOBO «Karepy». HerpaMOTHBINM MaJBUHK IepeMenia

OyKBBI, a TOTOM Hayraj ux coopai. KakoBa BEpOSITHOCTb TOTO, YTO OH OISITh COCTABUII CJIOBO

«Karep»?
4. CoObiTE A COCTOMT B TOM, YTO CTAHOK B TEUYEHHE Yaca MOTpeOyeT BHUMaHUS pabouero.

BepositHocTh 3TOTO cOOBITHS cocTaBisieT 0,7. Omnpenenutb, ¢ Kakod BEPOATHOCTHIO CTAaHOK HE

notpedyeT BHUMaHHUS.
5. B onHoli kop3uHe HaxoaaTcsa 4 OenbIX U 8 YepHBIX LIapoB, B Apyroi — 3 Genbix U 9 yepHbIx. U3

Ka)XI0M KOP3WHBI BBIHYJIHM 110 1mapy. HaifTu BeposSTHOCTH TOro, 4To 00a 1mapa 0KaxyTcsi OEIbIMU.
6. CnyuaiiHasg BenuurHa X 3a7aHa 3aKOHOM PACIIPENEICHMUS:

1 4 6
0,1 0,6 0,3
Haitu ee MaTeMaT4yecKkoe OKUIaHUE.

Bapmuanr 2

W3 xop3uHbI, B KOTOpOil HaxomsaTcs 8 Oenblx M 12 4YepHBIX IIapa, BBIHUMAIOT OAuH Imap. Haiitu

BEPOSITHOCTH TOTO, UTO IIap OKAXKETCS OEIIBIM..
B kop3une 20 mapos: 10 cuHMX, 7 KpacHBIX, OCTaJIbHBIC YEepHBIC. BpiOMparoT Haymady OIuH IIap.

Omnpenenuts, ¢ Kakol BEPOSITHOCTBIO OH OY/IET IIBETHBIM.
W3 natu 6ykB pa3pe3Hoii a30yKH COCTaBIEHO CIIOBO «KHUTa». HerpaMoTHBIN MajbuMK nepemMerian

OyKBBI, a TOTOM Hayraj ux coopai. KakoBa BEpOSTHOCTb TOTO, YTO OH OISATh COCTABHII CJIOBO «KHUTa»?
CoObITHE A COCTOUT B TOM, YTO p€OEHOK B TE€UYEHHUE Yaca NOTpeOyeT BHUMAHUS CBOEH MaMBl.

BepositHoCcTh 3TOTO cOOBITHS cocTaBmsieT 0,8. OnpenennTs, C KaKo BEPOSTHOCTHIO PEOCHOK HE

notpedyeT BHUMaHHUS.
B onHo#t KOp3uHe HaxoaaTcs 4 OebIX U 8 YepHBIX MIAPOB, B APYToi — 5 Oenbix 1 9 uepHbIx. U3 Kax 10t

KOp3UHBI BBIHYJH 110 11apy. HailTu BepoSTHOCTH TOT0, 4yTO 00a I1apa OKaxyTcs OeJIbIMH.
Cnyuaitnas BennunHa X 3aJjaHa 3aKOHOM paclpeaeIeHus:

1

5 8

0,1

0,2 0,7

Haiigute ee MaTeMaTHYECKOE OXKHUIAHUE.

YciaoBusi BHINOJHEHUS 3aaaHuA

1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHMs: 3aJIaHUE BBITIOIHICTCS B aY/IMTOPUN BO BPEMSI 3AHITHUS

2. MakcumajbHOE BpPCM: BBITIOJIHCHUSA 3aJaHHA:

45 MUH.

3. Brl MOkeTe BOCIONIB30BATHCSl KOHCIEKTOM JIEKITHM, Y4€OHHUKOM

HIkana oueHKku 00pa3oBaTeIbHBIX JOCTUKEHHI:

Kaxznoe BepHO BBINOIHEHHOE 33aHKE OlleHUBaeTcs 1 Oamiom

MaxkcuMalibHOE KOJIHYECTBO 0AJUIOB - 6

KosmmuecTBO HAaOpaHHBIX 0AJLJI0B Onenka

6 0aoB 5 (OTIMYHO)

5 basnos 4 (xopoio)

3-4 Gamna 3 (YIOBIETBOPUTEIHHO)

MeHee 3 0aIoB

2 (HEeyHOBJIETBOPUTEIIHHO)




Kontpoabnas pabora 9-16

«PenieHue ypaBHeHHH ¥ HEPABEHCTB»
Tekcr 3a1aHus

1. Pemnte ypaBHEHUS: a) 6) ;

2. Pemure cuctemMy ypaBHEHUI:
3. Pemne HEpaBEHCTBA:

a) ; 0)

YcioBus BbINOJHEHUS 3a1aHUS

1. Mecto (BpeMs1) BHIIOJIHEHUS 3a/1aHUs: 3a/IaHUE BBIMOIHACTCS B ayTUTOPUH BO BPEMS 3aHITUS
2. MakcumanbHO€E BpeMsl BBIIIOJIHEHUS 33/1aHUS: 45  MuH.

3. BBl MOXeET¢ BOCIOJIb30BaThCS CIIPAaBOYHBIM MATCpUAJIOM

IIkana oneHkn 00pa3oBaTe/IbHBIX JOCTHKEHHUIA:
Kaxxmoe BepHO BBITIOJIHEHHOE 3a/1aHKEe OlleHUBaeTcs 1 Gaiom
MakcuMalIbHOE KOIHYECTBO OAJLIOB - 5

KosnyecTBo HaOpaHHBIX 0a/1J10B Onenka

5 GamioB 5 (OTIMYHO)

4 Gamna 4 (xopo1o)

3 6amna 3 (Y1OBIETBOPUTEIBHO)
MeHee 30a/10B 2 (HEeYJIOBJIETBOPUTEIHHO)

3.KOHTPOJIbHO-U3MEPUTEJIbHBIE MATEPUAJIbBI 1JI51
INPOMEXYTOYHOU ATTECTALIIUHU

IIpenmeTom OLIEHKH ABISIOTCS YMEHUSA U 3HaHUA. KOHTPOJIb M OLIEHKA OCYIIECTBIAIOTCS B
dopme mHcbMeHHOM paboThl. OTleHKa OCBOSHUS AUCHUUIUINHBI PEyCMaTpUBaeT
IIPOBEJEHUE ITHCBbMEHHOIO DK3aMEHA.

[. ITACIIOPT
Ha3nauenmue:
KVM npenna3zHayeH st KOHTPOJIS U OIIEHKH PE3YJIbTATOB OCBOEHUS yUeOHOM
TUCIUTUTHHBI Mamemamuxa 110 podeCcCur TEXHUIECKOro TPOoduIIs:
23.01.03 — ABTOMEXaHUK

YMeHnus:

Y1 - DBroimonHare apudMeThyecKue JEeWCTBHS HaJl YHCIAMH, COYEeTasi YCTHBIC
MMICbMEHHBIE ITPUEMBI,



V3 - BemonHATh npeoOpa3oBaHus BbIPAXKEHUM, MPUMEHSSE POPMYJIbl, CBI3aHHBIE CO

CBOICTBaMU CTENEHEH, JIOrapu(PMOB, TPUTOHOMETPUUECKUX (DYHKIIHIA,

V4 - Haxoauth 3Ha4€HUs KOPHSI, CTENEHHU, Jorapu(pma, TPUrOHOMETPUUECKUX BbIPAXKEHUHN
Ha OCHOBE OIPENIEICHMS], UCIIOJIB3YsI P HEOOXOANMOCTH MHCTPYMEHTAIbHbBIE CPECTBA

Y6 - BreimonHATe mpeoOpa3oBaHMs BBIPAKEHHUM, MpUMEHsS (OpPMYJbl, CBS3aHHBIE CO
CBOICTBaMU CTENEHEH, JIOrapu(PMOB, TPUTOHOMETPUYECKUX (PYHKIIMIA

Y7 - Boruucnare 3HaueHHE PYHKINU 110 33JJaHHOMY 3HAUYEHUIO apTyMEHTa MPHU Pa3IMIHBIX
cnoco0ax 3aaHus QyHKUUU;

VY8 - Ompenensate OCHOBHBIE CBOWCTBA YHWCIOBBIX (YHKIUMH, WILTIOCTPUPOBATH WX HaA
rpadukax;

VY9 - Crpouts rpaduku u3yuyeHHbIX PYHKIIHHI, HIUTFOCTPUPOBATH IO TPaQUKy CBOMCTBA

AIIEMEHTAPHBIX (PYHKIIHIA

V11- HaxomuTs Npou3BOJHBIEC d1I€MEHTAPHBIX (PYHKITUH;

V12- Hcnonb3oBarh MPOU3BOAHYIO JUIsl HM3YyYEHHUS CBOMCTB (PYHKIMI M TMOCTPOCHUS
rpaduKos;

V15- Bpuucnarh B MOPOCTEHIIUX CHydasxX IUIOMAAM M OOBEMBI C HCIOJB30BAHHEM

OIMPCACIICHHOI'O MHTCIrpasa,

V16- Pemars panuoHanbHbIe, MOKa3aTeabHbIE, JOrapuMUYECKUe, TPUTOHOMETPUIECKUE
YPaBHEHMS, CBOIAIINECS K JIMHENHBIM M KBAJIPAaTHBIM, 4 TAKXKE AHAJIOTUYHBIE HEPABEHCTBA
U CHCTEMBI,

V17- Ucnonb3oBarh rpauueckuii METOJT pellIeHNs YPAaBHEHUN U HEPABEHCTB;

V22- Pacnio3HaBath Ha 4epTexax U MOAEISAX MPOCTPAHCTBEHHbIE ()OPMbI; COOTHOCUTH

TpeXMEpHBIC OOBEKTHI C UX OMHCAHUAMH, H300pKCHUIMU

Y25- H30bpasxcams ocHogHble MHO202PAHHUKU U KpYeible meid, 8bINOIHAMb YePmedtCU no
VCA08UAM 3A0aY;

VY27- Pemats INIaHUMETPUYECKUE U IIPOCTENIINE CTEPEOMETPUIECKHE 3a1a4H HA
HaXOXKJIEHUE T€OMETPUUYECKHUX BEJIUUHH (JUIMH, YIJIOB, IJIOMAAeH, 00BEMOB);

V28- Mcnonib30BaTh MpHU PELICHUN CTEPEOMETPUUYECKUX 3a/1a4 MNIAHUMETPUYECKHE (PaKThl U
METO/IbI;

VY29- [IpoBoauTh TOKa3aTeNbHbBIE PACCYKACHUS B XOJIE PEILICHU 3a/1aY;

3HaHus :

33 - CBoiicTBa KOpHS, CTENIEHHU U JIorapudma;

34 - OCHOBHBIE CBOMCTBA 3JIEMEHTAPHBIX (DYHKIIUA;

35- OcHOBHbIE IOHATHUS U METOABI MATEMATUYECKOTO aHAIIN3a

37 - bazoBble NOHATHUS AUPHEPEHIIUATBHOTO U MHTErPATILHOTO UCUUCIICHUS
3 8 - CnocoObI peleHus MPoCTENINX BUOB YPABHEHHM
3 9- CnocoOb! perieHus MPOCTEUITUX BUIOB HEPABEHCTB

311- OcHOBHbIE TOHATHS U POPMYJIBI CTEPEOMETPUU




1. BAIAHUE JIUTA D9K3AMEHYIOIEI'OCAI.
KpaTkas uHCTpYKIMS A1 00y4ar0mmxcst

Ha BrInmoHeHe MMChbMEHHON IK3aMEHAIMOHHOM pabOThI IO MaTeMaTUKE

naetcsa 4 actpoHoMuuecknx yaca (240 MUHYT).

DK3aMeHaIlMOHHAas paboTa COCTOUT U3 2-X YacTel: 00s3aTeIbHON H
JOTIOJTHUTEIIBHOM.

OO0s13aTenbHAs YaCTh COIEPKAT 3aIaHUSI MUHIMAJIBHO 00S13aTeTLHOTO YPOBHS,

a JIOTOJTHUTEbHAS YacTh — 00Jiee CIIOKHBIC 3aJaHus.

[Ipu BbITIOTHEHUY OOJIBIIIMHCTBA 33/IaHUI 00s3aTeIbHOM YacTu TpeOyeTcs
MPEACTaBUTh XOJ PEIICHUS U YKa3aTh MOJYYEHHBINH OTBET, U TOJILKO B HECKOJIBKUX
3aIaHUSIX JTOCTATOYHO MPEICTABUTH OTBET.

[Ipu BBITIOTHEHUH JTFO00TO 3a/1aHUS JOTIOJHUTEIILHONW YaCTH OMMCHIBACTCS

XOJI PEIICHUS U JAeTCs OTBET.

[IpaBrIbHOE BBHITIOJHEHHE 3aJJaHUM OLICHUBASTCS OallJIaMH.

[IpaBuibHOE BBIMOIHEHHE JIFOOOTO 3a/1aHus 00s13aTeIbHON YaCTH OIEHUBAETCS

1 Gayiom, MpaBUIILHOE BHITIOJHEHUE KAXKOTO 3a/IaHHsI TOMOJIHUTEILHON YacTh —
Tpems OataMu. basisl yka3pIBarOTCSl B CKOOKaX OKOJI0 HOMEpa 3a/IaHMs.

Ecnu npuBoaUTCS HEBEPHBIN OTBET UJIM OTBET OTCYTCTBYET, cTaBUTCA 0

OaIoB.

Basbl, nosrydeHHbIE 32 BCE BBINIOJIHEHHBIE 33JJaHUSI, CYMMUPYIOTCSL.
[Tocrapaiitech MpaBUIIBHO BBIMOIHUTH KaK MOXHO OOJIbIIE 3a/JaHUM 1 HAOpaTh
KaK MO>XHO OoJibIlie OaJijIoB.

Ilepeo nauanom pabomsi 6HUMAMENLHO U3YUUME KpUMEPUU OYEeHUBAHUS U
obpamume 6HUMAHUE, YMO HAYUHAMb PpAOOmMY cledyem ¢ 3a0aHull 0053amenbHOl
uyacmu. ¥ monvko nocie moeo, kak Bvi nabepeme Heobxooumoe Konuuecmeo 6annos
0711 YOO8NIemEopUmenbHoll OYeHKU, Modceme nepexooums K 3a0aHusIm
O0ONOTHUMENbLHOU Yacmu, 4mooObl NOGLICUMb OYEHKY 00 Yemblpex Ui namu.

Kenaem ycnexos!

Kpumepuu ouyenku evinonnenus padvomot

OueHka Yucno 6annos,
HeobOxomumMoe ons
NoJIy4eHUA OLeHKHU

«3» (yOooB/eTBOPUTESNIbHO) 9-17
18-20
«4» (xopoLuo) (He MeHee O04HOro 3agaHusa 13
OOMOJIHNTENbHOMN  4acCTW)
21-32

«5» (oTAn4yHO) (He MeHee OBYX 3afaHNN U3




| LONONHUTENBHON  YacTw) |

TOCYJIAPCTBEHHOE BIODKETHOE ITPO®ECCUOHAJIBHOE OBPA3OBATEJIHOE
YUPEXJEHME UPKYTCKOU OBJIACTU
«TAMIIETCKUM ITPOMBIIIIEHHO-TEXHOJIOTMYECKUU TEXHUKYM»

Paccmotpeno na 3aceganuun MK «YTBEPX/AO»
00111e00pa30BaTEIIbHBIX JUCIHILTAH « » 20 T
IIporokon Ne  or. r 3aM. aupekropa o O/l

JI.LA.T'anbira

3aganusi I NPOBeJAeHHUs IK3aMeHa 10 MaTeMaTHKe
IIpumepHbIA BAPHAHT

Ooazamenvuas uacmeo
IIpu BpinoHeHnu 3a1annii 1-18 3anumnTe HOMEp 3a1aHus, X0/ PelIeHUsI U TOJyYeHHBIH OTBeT
No 1(1 6) Takcuct 3a mecs mpoexan 6000 km. Ctoumocts 1 nuTpa 6en3una — 20 pyduneii. CpenHuii pac-
xon OensuHa Ha 100 kM coctaBnser 9 muTpoB. CKOJIBKO pyOJsiel MOTpaTHI TaKCHCT HAa OEH3MH 3a 3TOT
Mmecsn?
Ne2 (16)KnueHT xo4eT apeH0BaTh aBTOMOOWIIb Ha ABOE CYTOK JUIsl TTOe3AKH MpoTsikEHHOCTRI0 800 kM. B
TabJInIE NPUBEICHBI XapaKTEPUCTUKU TPEX aBTOMOOWIIEH U CTOUMOCTh MX apeH/IbI.

ABTOMOOMIIB Tonnuso f;;);O?OT()OEfSBa 8)[})%1.{2{313{31;1;3;112;
A ILZ(meanoe 8 3900
b |BGH3I/IH 11 3400
B [Cas 13 3000

[TomMumoO apeHabl KIMEHT 0053aH OIUIATUThH TOIUTUBO JJIsi aBTOMOOWIIS Ha BCIO moe3nky. Llena ausenbHOro
TorunBa — 19 pyOueli 3a utp, 6eH3nHa — 23 pyOus 3a IUTp, raza — 14 pyo6eit 3a mutp.Cronbko pyosnei
3aIUIaTHT KJIMEHT 32 apeH]ly U TOIUIMBO, €CJIM BBIOEPET caMblii ACMIEBBINA BapHAHT?

Ne 3.

Ha pucyHke >KupHbIMU TOYKaMM [10Ka3aHO CYTOYHOE KOJIMYECTBO OCAKOB, BbinaaaBiux B Kazanu ¢ 3 no
15 deBpans 1909 rona. I1o ropu3oHTamM yKa3pIBAIOTCS YHUCIIA MECAIIA, TTO BEPTHKAIH — KOJUYECTBO OCal-
KOB, BBIMABIINX B COOTBETCTBYIONIMII I€Hb, B MIJITUMETpax. [[Jisi HArIsIIHOCTHU KUPHBIE TOYKA Ha PUCYHKE
COEJIMHEHBI JIMHKUEN. OnpenenuTe N0 pUCYHKY, KAKOro YHCIIa BIIEPBHIE BBINAIO 5 MUJJIMMETPOB OCA/IKOB.

3 4 & & 7 8 9 o 11 12 13 14 15

Ne 4. Haiinure kopeHb ypaBHEHMSI

9. L
Ne 5. Halinure kOpeHb ypaBHEHUS 87 =647

Ne 6. Haiinure 3HaueHne , €CJIF U3BECTHO, UTO u



Ne 7. B wemnmoHarte 1o ruMHacTHKE y4acTBYIOT S0 cnopreMmeHok: 24 u3 CIIA, 13 n3 Mekcuku, octainb-
Hble — u3 Kanazpl. [Topsaok, B KOTOPOM BBICTYIAIOT TUMHACTKH, onpeaessercs xxpeduem. Haiinure Bepo-
ATHOCTb TOTO, YTO CIIOPTCMEHKA, BBICTYIIAIOIIas IepBOii, okaxercs u3 Kanassl.

Ne 8. Haiinurte 3Hadenue Beipaxenus logs 312,5—log 52,5

Ne 9. Haiinnre 3Ha4YeHUE BBIPAKEHUS

HUcnonb3ys rpapuk pynknun y=f(x) (cM. puc. HHKe), onpeaeuTe U 3aNUIIUTE OTBET:
10.(16) OOGnacTb onpenaeneHus GyHKIUY;

11.(16) O6nactb 3HaueHUH QyHKIMHU;

12.(16) ITpomexyTku BO3pacTaHusi U yObIBaHUs (YHKIIUY;

13.(10) HaiinuTe 3Ha4eHne QyHKINH, €CIIM 3HAUCHHE apT'YMEHTa PaBHO 2

Ne 14. OcHoBaHueM NPSMOI TPEYTONBHON MPU3MBI CITY)KHT MPSAMOYTOJIbHBIN TPEYTOJIbHUK C KaTeTaMu 4 1
7, 00b&M npu3Mbl paBeH 56. Haiinute 60koBoe pedpo MpU3MBI.

Ne 16. Ha pucynke nzo6paxén rpaduk Gpyakmun y=f(x). Ha ocu aGcimce oTMeueHbI 1€BSITh
touek: x1, x2, x3, x4, x5, x6, x7, x8, x9. B CKONbKUX U3 3TUX TOYEK TPOU3BOAHAS
¢byukuuu f(x) nonxoxurenpHa?



y=J(x)

AN
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17. (16) Haiimute o61acTh onpeaeneHus GyHKIUH:

18. (16) Pemute ypaBHEeHHE:

JlomosHUTEIbHAS YaCTh
[Ipu BbimoTHEHUM 3aAaHui 19-22 3anumnTe HOMEp 3a1aHus, X0/l PELUICHHs] U MTOJTy4YEHHBIH OTBET

19.Haiimute Hanbombiiee 3Ha4eHne PyHKIMU y=x3+2x2+x—7 Ha oTpeske [—3;—0,5]

20. HaniminTe ypaBHEHUE KacaTeabHON K TpaduKy GpyHkuuu f(x)=2x*+4x-1 B Touke X=2.
21. Boraucimre mwiomia b GUrypsl, OrpaHAYEHHOM JIMHUAMH Y = X* - 6x +9,x=0, x=1,y=0.

22. OcHoBaHue MPAMOYTOJILHOTO MTapaJUICIICIIUIICAA — KBaJApar. Haiigute 00BEM napajurejacnurena, €Cin
€ro BbICOTA paBHa 6 CM, a IWaroHaJib apaJuiCjacruIicaa 06pa3yeT C INIOCKOCTBIO OCHOBAHUA YT'OJI 45°.

III. ITAKET 5K3AMEHATOPA
III a. YCJIOBUA

KosnmuecTBo BapuaHTOB 3a/1aHus /151 IK3aMeHYIOLIerocsi — 25 BapuaHTOB

Bpemsi BbInoJiHeHus 3a1aHus — 4 4aca.

OO0opynoBaHue: 3aJaHue, JIMCTHI CO IITAMIIOM IS BBITIONHEHUS PaOOThI, JUCTHI IS
YepHOBUKA, pyUKa, JUHEIKa, KapaHaaIll, KaJbKyJIsaTop

OOyuaromumcst pa3peniaercs UCIoNb30BaTh CIPABOYHBIC MATEPUATIbL:
- TaOJHILy KBaJPATOB JIByX3HAUHBIX YHCEI,

- popMyJIbI KOPHEHN KBaJIPATHOTO YPABHEHHUS;
- TOXKJIECTBA COKPAIIEHHOTO YMHOXXCHUS,

1116. KPUTEPMU OLIEHKMU:

PexoMeHaanuu mo npoBeeHUIO M OIEHUBAHUIO IK3aMeHAa

K npoBenenno sk3aMeHa Mo MaTeMaTruKe I KaKJI0ro CTYIeHTa TOTOBHUTCS:
- TEKCT C BapUAHTOM 2K3aMEHAIIMOHHOU pabOTHI;
- KpaTKasi HHCTPYKIHS ISl CTYJCHTOB;



- IIKaJIa MepeBojia 0aIoB B OTMETKH;
- JIACTBI JUISS YHUCTOBOTO OQOpPMIICHUS pPabOThI M IS YEPHOBHUKA CO IITAMIIOM
00pa30BaTEeIIbHOTO YUPEHKICHHS.
[Tpu 3TOM MeTonx U (hopMa ONMMCAHUS PEHICHUS 3aJladl MOTYT OBITh IIPOM3BOJLHBIMHU. Bee
JIUCTHI TIOJIMUCHIBAIOTCS U MTOCIIC 3aBEPIIICHUS pabOThI CIAIOTCS MIPEIOIaBaTEIIo.

Ha sk3ameH cTyneHTaM pa3pemaercs IPUHOCUTh KATbKYJISTOPHI.

TekcT 3K3aMEeHAIMOHHBIX 3aJaHU COMPOBOXKIAETCA KPATKOM MHCTPYKIIUEH JJIsI CTYIEHTOB,
IIKaJIo¥ nepeBoa 0alJIOB B OTMETKH MO MATUOAIBHON cUCTEME TSl TOJTYyYEHUS KaXa0u
13 MOJIOKUTEIIBHBIX OTMETOK («3», «4», «5»), KOTOpbIE OCTAIOTCSI OTKPHITHIMU JIJI1 HUX B
TEUECHHE BCETO BPEMEHHU 3K3aMeHa. [lepen Hayanom BBITIOTHEHHS TUCbMEHHOMN
AK3aMEHAIIMOHHOUN paOOThl, CTYAEHTHI JOJIKHBI ObITh O3HAKOMJICHBI C €€ CTPYKTYpPOH,
KPUTEPUSIMHU OIIEHKH 3aJlaHUM, IIKaJION MepeBojia 0alIoB B OTMETKHU.

CryneHTaM MOSICHSIETCS, YTO OCHOBHBIE TPEOOBaHUS K BHITIOJIHEHUIO 3a/IaHUN COCTOSIT B
TOM, YTOOBI:

1. N3 NpeacTaB/ieHHOro peweHuns bbisl MOHATEH Xo4
paccy>XaeHUn CTyOeHTa;

2. xXon4 peweHusa 6bl1 MaTeMaTUYECKN FTPAMOTHbIM;

3. npeacTaB/ieHHbIN OTBET 6bi1 MPaBUJIbHbLIM;

4. MeTo4 N hopMa onmncaHns pelleHns 3agadm MoryT bbiTb

NMPON3BOJIbHbLIMW;

5. BbINOJIHEHNE KaXXA0ro U3 3ajaHnin oLleHnBaeTCcs B bannax.

3a npaBUIILHOE BBIMIOJTHEHUE JIFOOO0TO 3a/1aHus U3 0093aTeIbHON YaCTH CTYJICHT MOTy4YaeT
onuH 6an. [Ipu BeITIOIHEHUN 3a1aHus] U3 00s3aTEeILHOM YacTH, TJIe HEOOXOUMO MPUBECTH
KpaTKOe pEIIeHue, 3a HETIOTHOE pelieHue 3aaHus (BEIYUCIUTEIbHAS OMNOKA, OTIICKA)
MOKHO BbICTaBUTh 0,5 6aya. Eciiu cTyieHT MpUBOAUT HEBEPHOE PEIICHNE, HEBEPHBIH
OTBET WJIM HE MPUBOAUT HUKAKOTrO OTBETa OH noiryyaeT () 0aios.

Kpumepuu ouenxu 3a0anuit uz 0onoanumensvHoil uacmu

Copep>xaHue Kputepus Bbannbi
NMpuBeneHo BepHoe 060CHOBAHHOE peLlleHmne, 3
npuBeneH rnpaBuUbHbIN OTBET

MpnBegeHoO BeEpHOE pelleHne, HO aonyuieHa 2

BblYUCAMUTENbHAA owmnbKa nam onucka, npu
3TOM MOXXeT ObITb NOJly4eH HEBEPHbLIN OTBET

PeweHmne HavyaTo NIOrM4eCckKn BepHoO, HO 1
nonyuieHa owmnbka, nnmbo peweHne He
noseneHo 00 KOHLUA, Npu 3TOM OTBeT
HEeBEePHbIN NN OTCYTCTBYET

HeBepHoe pelueHne, HEBEPHbLIN (0]
OTBET WUN OTCYTCTBUE




| pelueHus |

Yucio 6amioB, KOTOPOE CTYIEHT MOXET MOJIYUYUTh 32 MPABUILHOE BBIMOIHEHUE TOTO WIIH
MHOTO 3aJaHusl, IPOCTABIISIETCS B CKOOKAX OKOJIO €ro HoMepa B OJlaHKE HK3aMEHAI[MOHHOU
paboTel. banel, monyyeHHbIE 3a BCE BBINIOJHEHHBIE 3aaHus, CYMMUPYIOTCSI.

HIkana nepeBoaa 0a/U10B B OTMETKH 110 NATHOANIBLHOM CUCTEMeE

OueHkKa Yucno 6annos,
HeoOXxoaumMoe onna
NnoJIy4eHUs OLEeHKHU

«3» (yDOoB/ETBOPUTESILHO) 9-14
15-20
«4» (xopoLuo) (He MeHee o4HOr0 3aaHuA U3
ONOMNOJIHNTESIbHON  4acTw)
21-30
«5» (0OT/INYHO) (He MmeHee OBYX 3a4aHU N3

JOMOJIHUTENIbHOW  Y4acCTw)

[IIxana nepeBoaa 0aaaoB B OTMETKH MOXKET OBITh pa3MellleHa B MHCTPYKIIUU TSt
CTYJIEHTOB.

[lepen HayamoM BBIMOIHEHUS! paOOTHI TPOBOJUTCS MHCTPYKTAXK CTYJICHTOB, B KOTOPOM JI0
CTYACHTOB JOBOAATCS TpeOOBaHUS M0 BHIMOJIHEHUIO SK3aMEHAITMOHHONU PabOTHI.
CryneHTaMm NosICHSIETCS, UTO:

1. Haunnate paboTy BCeM ClieyeT ¢ BBITIOJIHEHUS 3a/IaHUI 0053aTeIbHON YacTH;

2. JIyst mostydeHus yI0BJIETBOPUTEILHON OLIEHKH, IOCTATOYHO BBIMOJHUTE 9-14 3amanuii
00s13aTEILHON YacTH;

3. Jlyist momy4YeHust OTMETKH «4», HEOOXOMMO BBITIOJIHUTH 15 3a1aHuil 00sS3aTeIbHON YaCTH
Y HE MEHEE OJTHOTO 3aJaHusl JONOJHUTEIbHON YaCTH;

4. Jns oy4eHust OTMETKHU «5», HE0OXOMMO BBITIOIHUTE 15 3agaHuit 00s13aTeIbHOM YacTH
1 HE MEHEe JIIOOBIX 2 3aJaHui TOMOJIHUTEIIFHOM YacTH,

5. CTyaeHT uMeeT IpaBo BbIOPATh, B MEPBYIO OUYEPE/Ib, TC 3aJaHUs, IIPU BHITTOJTHEHUN
KOTOPBIX OH OyZIeT 4yBCTBOBAThH ce0s 00Jiee YBEPEHHBIM.



IIIs. SK3AMEHAIIMOHHA I BEIOMOCTD:
JK3aMEHALMOHHAS BEIOMOCTH 10 MaTeMaTHKe rpynmna
aTa NpoBeAeHUs IK3aMeHa: JlaTa BHECEHUs OLICHOK

Pe3ynbTatel BeIOIHEHMS 3a/1aHus (B Oaiax) Onenka
Ne ®.1.0. Bapuant Cymma | 3a Hroros
n/m 3aJaHus 0a/uIoB | DK3aMEH | asd

OLIEHKA
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	1.3. Результаты освоения учебной дисциплины, подлежащие проверке

