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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,
NOTPEOUTENIMHU.
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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 BAPMAHTOB | BbINOJIHEHUE
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 BBIPAKEHUE
3. | Illepumerp mnpsmoyronpHuka paBeH 64cwm, | 1280 880 240 120 44
JUIMHAa OJHON n3 ero ctopoH 20 cMm. Yemy
paBHa IUIOIIAb IPSIMOYTOJIbHUKA?
4. | UeMy paBHO BBIpaKCHHE 3(x-2)-2(2-x) 5x+2 X-6 2x-10 5x-6 5x-10
5. | Bemonuuts neiicteus:  0,15+0,15-6,4 11,1 6,7 10,21 1,11 1,92
6. | Kakas u3 yka3aHHBIX Iap YHCEI SIBIISICTCS 3;1) (-5;-3) (3;5) (-3;5) (5;3)
pelLIeHUEM CHUCTEMbl YpaBHEHU I
xX—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 sByIsIeTCS HAMMEHbBIIMM ?
2. 1 1 -1 4 5
4 12 5 4
Uemy paBHO BBIpaKE€HUE
3. | llepumerp mpsmoyrosnbHuka paeH 110 cwm, | 280 700 240 5500 770
JMHa ofHOM u3 ero crtopoH 20 cm. Uemy
paBHa IUIOIIA/Ib IPSIMOYTOJIbHUKA?
4. | UeMy paBHO BbIpaXKE€HUE S5x+2 3x-6 2x+34 | 7x+6 Sx+4
S5(x+4)-2(7-x)
5. | Bemomnauts mewicteusa:  0,25+0,25-5,7 2,85 16,79 0,285 5,7 1,675
6. | Kakas 13 ykazaHHBIX Iap YHCEI SBISIETCS (2;-1) (1;-2) (-3;1) (-1;-2) (3;-1)
pEIIEHNEM CHCTEMBI YPABHEHU I
x—y=3
3x+2y=-1
7. I K 5 —K =1 K=0 K=0n k=11 K=t1
pu Kakux 3Ha4eHusAX K n1po0n T3 K=1 U K=0
paBHa 0
8. | Kakoe n3 yKka3aHHBIX MHOXKECTB SIBIISCTCS (0:9) —00;0 9;0 0;9] 0;-9]
pellleHreM HepaBeHCTBA  x°>9 x 9;00 &
LUl
6
9 Uemy paBHO 3HaYE€HHUE Y, IPU KOTOPOM 3HAUECHUS }:_2 }:3 y:z y=- 5 y:1
BeIpakeHUH Sy-4 u 2y-10 paBHBI?
10. | ITo 3amanHOI Qopmyse OpeneTuTh MPOMEKYTKH OyHKIMS OyHKIMS Oyukuus | OyHKUUSA Hpyroii
MOHOTOHHOCTH QYHKIIH Y = x2=2 yObIBaeT yOBIBaeT BO3pacTa | BO3pacTaeT OTBET:
Ha Ha eT Ha Ha '
—oo;l} —oo;O] —oo;O] —oo;l]
6 I8 I8 I8
s R yObIBaeT | , yObIBacT Ha
BO3pAacTaeT | BO3pacraer | Ha 0;+00
Ha Ha 0;+o00 [,
1;40 0;+0 [,
v 8
11. | Yopocturs Bepaxkenue 3a’+9 2a*+9 -9 a’+9 3a—9
al2a—6|—(a—3)’
12. o P 1
[pencTaBuTh BHIPAKCHHE - B BUJIC CTCTICHH 6 4 16
1 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.(10) Haiinute 3HaYeHHE BBIPAKEHHUS: npu

4
2.(16) IlpencraBbTe OOBIKHOBEHHYIO IPOOH - BBUIC NECATUYHOMN TIEPHOANIECKON JPOOH.

3.(26) 3anummure uncna B crangaptaom Buje: a) 0,00018; 6) 375000000.
4. (26) Haiinure mpomusBenenue urncen A=2,0(352) u B=0,012756... ¢ TOYHOCTHIO JI0 COTHIX.

. 13 1
5.(16) HaiimuTe OTHOCHTENIbHYIO IMOTPEITHOCTh PABEHCTBA 57 T 5
6. (10) Yucno 8,75 HaiiieHo ¢ OTHOCHUTENBbHOM nmorpemHocThio 0,4%. Omnpenenurte abCOMOTHYIO
MIOTPEIIHOCTb.

7.(36) danbl uncna z; = -2+i, z; = 2-3i. Haiinute cymMmy, pa3HOCTh U IPOU3BENICHUE YHCET Z; U 2>,
HononnumenvHnoe 3adanue:

8. (30)Brruncnure:

Bapuanr 2
1(16). Haiinure 3HaYeHHE BBIPAKEHUS: pu
3
2.(16) IIpencraBpTe OOBIKHOBEHHYIO POOb -  BBHIC JECSITUIHOHN MepHOANIECKOM Ipodu.

3.(20) 3anummTe yncaa B ctangaptHoM Buze: a) 0,0000025; 6) 267000000.
4.(26) Haitnure npoussenenue uucen A=3,2(14) u B=0,02345202... ¢ TOYHOCTHIO JIO COTHIX.

14 1
5.(16) Haiigute OTHOCUTENBHYIO MOTPELIIHOCTh PAaBEHCTBA 29 T 5
6.(16) Yucno 6,25 HaitneHo ¢ oTHOCUTENbHOM norpemHocThio 0,3%. Onpenenurte abcoOTHYIO

MOTPEITHOCTb.
7.(36) Hanwl uncna z; = -3+i, z, = [ - 2i. Haiinure cymmy, pa3HOCTh U TIPOU3BEACHUE YUCEIl Z; U 2>
Llononnumenvnoe 3a0anue:

8 (30). Beruncnure:

YcioBuA BbINOJHEHUS 3aJaHUS
1. MecTo (BpeMs1) BBIMOIHEHUS 3a/1aHNs: 3aJaHNE BBINOIHIACTCS B ayIMTOPUU BO BPEMS 3aHATHUS
2. MakcumanbHOE BpeMsl BBIITOJIHEHUS 3aJaHUs: 45 MUH.
3. Bl MOkeTe BOCTIOIb30BaThCSl KOHCTIEKTOM JICKIUN, Y4eOHUKOM

IlIkana oueHKH 00pa3o0BaTEeIbHBIX 10CTHKEHUH

KosmmuecTBO HAOpaHHBIX 0AJLJI0B Onenka

10-11 6amnoB S5 (OTIUYHO)

8-9 bayutoB 4 (xopomio)

5-7 GannoB 3 (YIOBIETBOPUTEIHHO)
MeHee 5 6aioB 2 (HEeYJIOBJIETBOPUTEIHHO)
JIOTIOJIHUTENIBHOE 3aJ]aHKe OIICHUBACTCSI OTACIHHO




KonTposabsHas padora Ne 2
«KopHu, crenenn u jorapupmMony

Bapuanr 1 Bapuanr 2 Bapuant 3
YpoBenb A
1.(10) Boruncanre:
32+7-8 V625+¥—125 V81+3=512
2.(20) Hajigure 3Ha4eHHe BbIPAKEHUS:
3.(10) Boruucanrp:
logs 256
4.(20) BbIYHCINTD:
5.(20) Pemurte ypaBHeHue:
6.(10) Peminre ypaBHeHue:
3=81 2"=64 4 =64
7.(20) Pemute ypaBHeHue:
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]. logs(14 -4x) = logs(2x + 2)
Yposens B
9.(30) Peminrte ypaBHeHue:
10. Peminre HepaBeHCTBO:
(20)
-9 <1 32x+5<1; ‘ 43x-1>1;
11.(30) Pemure ypaBHenmue:
4-6-2"+8=0 4*-5-2+4=0 | 9"—4-3"+3=0
12. Pemnre ypaBHenue:
(30)
2log.’x—7log.x+3=0 . 2logg’ x+5log, x+2=0. log,’x—log, x—2=0.
13. Pemiure HepaBeHCTBO:
(30)
14. Pemiure HepaBeHCTBO:
(36)

logs(x—4)<logs(2x+3)

logs(3x—6)>logs(2x—3) .

Kputepun onieHKH pe3yabrara

HabOpanubie 0a/1J1bI OuneHka
10-15 3
1522 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.(26) IMapannenbHble IockocTd U nepecekaroT ctoporsl yrita AKC B toukax M, u M,, P u P,
cootBeTcTBeHHO. Halimure MM, eciiu P1P,=45 cm, M P, : MiK=4 : Ne 3. (26) Tenedonnas mpoBojoka
amuHON 13 M poTsHyTa OT TeIeOHHOTO CTON0A, TAe OHA MPUKpPETyIeHa Ha BhicoTe 10 M OT MOBEPXHOCTH
3eMJIH, K JIOMY, TJIe €€ MPUKpenuin Ha BeicoTe 15M. Halinure paccrosiHue Mexay 10MOM U CTOJIOOM,
Tperoaras, 4To MpoBOJIOKa He MPOBUCAET

No 4.(2 6) U3 ToukM K TJIOCKOCTH MPOBEACHBI /1B HAaKJIOHHBIE. Haliiute MIMHBI HAKIIOHHBIX, €CITU
HAKJIOHHBIE OTHOCATCS Kak 1:2, a mMpOeKIMK HAaKJIOHHBIX PaBHBI 1cM U 7¢cM.

Ne 5.(2 6) U3 Touek A u B, nexamux B 1ByX NepHEHANKYISIPHBIX INIOCKOCTSX, OMYIEHbI IEPIEHIUKYISPbI
AC u B/l na npsimyro nepeceuenus miockocted. Haiinure nnuny orpeska AB, eciu AD=4m, BC=7Mm,
CD=1m.

Bapuanr 2
Ne 1. (26) dan tpeyronbank MPE. ITnockocts a, mapamensHas npsamoit ME, nepecekaet ctopony MP
3TOTr0 TPEYrojpbHUKa B Touke M, a cropony PE — B Touke K. Haliqure nnuny orpeska ME, eciiu MP:
M;P=9:3 u M K,=13 cm.

Ne 2.(20) ITapannenbHble IOCKOCTH U nepecekaroT ctopoHsl yria ABC B Toukax M u My, K n K;
cootBeTcTBeHHO. Hatinute KK, ecau M;My= 14cm,
BM, : MLbK,=7: 11.

Ne 3.(20) BepxHue KOHIIbI IBYX BEpTHKAJIBHO CTOSIIUX CTOIOOB, YAATEHHBIX HA PACCTOSIHUE 4M,
COeIMHEHBI NIepekauHoi. BeicoTa ogHoro cronba 7m, a gpyroro — 10 M. Haliaure anuny nepexinainHbl.
Ne 4.(26) 13 Touku K MIOCKOCTH MPOBENIEHBI IBE HAKIOHHbIE, paBHbIe 17 cM 1 15 cM. Ipoekiust onHOM U3
HUX Ha 4 cM OoJbllie TpoeKkuuu Apyroi. Haliaure npoekuuyu HakJIOHHBIX

Ne 5.(20) 13 Touek A u B, nexxamux B IByX MEPIEHAUKYISPHBIX MIIOCKOCTSX, OITyILIEHbI
nepnesaukysipsl AC n BD Ha npsamyro nepecedenns miockoctedl. Haitnure nnuny otpeska AB, ecinun
AD=BC=5m, CD=1Mm

IIkasna oneHkH 00pa3oBaTe/IbHBIX JOCTHKEHHUII:

KonuyectBo HabpaHHbix 6annoB | OueHka

9-10 6annos 5 (0TAMYHO)

7-8 6annos 4 (xopoLuo)

4-6 6annos 3 (yaoBNneTBOpuUTENbLHO)
MeHee 4 6annoB 2 (HeyOBNETBOPUTENBLHO)

YciaoBusi BLINOJIHEHUS 3aJaHus




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.(26) IMapannenbHble IockocTd U nepecekaroT ctopoHsl yriia AKC B toukax M, u M,, P u P,
cootBeTcTBeHHO. Hatimnre M M,, eciitu P, P,=45 cm, M,P, : M|K=4: 5.

Ne 3.(20) Touka M aeXuT MeX 1y napajuieNbHbIMU IUIOCKOCTAIME U . [IpsiMble a u b, npoxoxsiiue

yepe3 TOUKy M mepecekaroT II0CKOCTh B TOUKax Aj, A,, a IIIOCKOCTh B Toukax B u B,. HalinquTe
MB.,, ecin A1A; : BiB, =3 :5u A,B; =16cMm.

Ne 4.(26) Jan tpeyronsauk ABC. Touka E npunannexut cropone AB, Touka K mpunaanexxut cropone
BC, npuuem BE : BA= BK : BC=2: 5.Yepe3 npsimyro AC npoxoauT II0CKOCTh 0, HE COBIAIat0IIas ¢
1ockocThio TpeyroabHuka ABC. Jlokaxute, yto EK || a. Haiigure nuny orpeska AC, eciu EK = 4cem.

Bapuanr 2
Ne 1. (26)an Tpeyronpauk MPE. ITnockocTs a, napamiensHas npsmoit ME, nepecekaet ctopony MP
3TOr0 TPEYrojabHUKa B Touke M, a cropony PE — B Touke K. Haliqure nnuny orpeska ME, eciiu MP:
M,P=9:3 u M K;=13 cm.

Ne 2.(26) [MapannenbHble INIOCKOCTH U niepecekaroT ctopoHsl yria ABC B Toukax M, u M,, K u K»
cootBercTBeHHO. Hatimure K K, ecitm M M,= 14cm,
BM, : M;K,=7: 11.

No 3. (26)Touka C nexut MeXy MapauieIbHBIMU TUIOCKOCTAMH U . [IpsMble a u b, mpoxopsimue

yepe3 Touky C mepecekaroT MIOCKOCTh B TOUKax A, As, a INIOCKOCTh B Toukax B, u B,. Haiinute
CB,, ecim A1A; : BiB, =6 :10 u A;B; =8cm.
Ne 4.(26) Jan tpeyronsauk ABC. Touka M npunamnexxut cropone AB, Touka K nmpunaanexxut cropone
BC, npuuem BM : MA = 3 : 4.Yepes npsimyro MK nipoxoIuT miIocKocTh o, mapayienabnas npsamon AC.
Hoxaxwure, uto BC : BK =7 : 3. Haiigute nnuny orpeska MK, eciu AC = 14cm

YcioBus BbINOJHEHUS 321aHUS
1. Mecto (BpeMmsi) BBITIOJTHEHUS 3a/JaHMs: 3aJIaHUE BBITIOIHICTCS B _aY/IMTOPUN BO BPEMSI 3AHITHUS
2. MakcumanbHO€ BpeMsl BBIIIOJTHEHUS 3a/1aHUS: 45 MUH.
3. Brl MOkeTe BOCIIOIB30BaTHCSl _CPABOYHBIM MATEPUATIOM

IIIkaa oueHKH 00pa30BaTeIbHBIX 10CTHKEHUI:

KosnyecTBo HaOpaHHBIX 0aJ1J10B OueHka

8 baoB 5 (oTIM4HO)

6-7 OaioB 4 (xopo11io)

4-5 6amioB 3 (YIOBJIETBOPUTEIHHO)
MeHee 4 6aioB 2 (HeyIOBJIETBOPUTEIHHO)

Kontpoabnas 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 HM3BectHBl KOoOpauHaThl BepiiuH TpeyroiabHuka CDE: C(-3; 4; 2), D(1; -2;5),
E(-1; -6; 4). DK — menuana tpeyroinpHuka. Haiigure nmuny DK.

4 JlaHbl KOOpAWHATHI TOYEK

A(1; -1; -4), B(-3; -1; 0), C(-1;2; 5), D(2; -3; 1). Hatigure .
5 Hansl koopauHatel Todek C(-4; -3; -1), D(-1; -2; 3), M(2; -1; -2), N(0; 1; -3).
Hailingure xocunyc yrima mexnay Bekropamu CD n MN.

Bapmuanr 2
1. CDEF — mapamnenorpamm: C(-4; 1; 5), D(-5; 4; 2), E(3; -2; -1), F(x; y; z) . HalimuTe KoOpAHATHI
TOYKM F ¥ B OTBETE 3aNMILINTE YUCIIO, PaBHOE X+y+Z.

2. BolYMCIuTh CKaJIIpHOE NPOU3BEAECHNE BEKTOPOB

" :

3.13BecTHBI KOOpAMHATHI BepinH Tpeyrodbauka ABC: A(2; -1; 3), B(-3; 5; 2), C(-2; 3; -5). BM —
MenraHa TpeyroipHuka. Haiinure nnmuay BM.

4. JlaHbI KOOPIMHATHI TOUYEK

A(-3;2; 1), B(2; -1; -3), C(1; -4; 3), D(-1; 2; -2). Haiinure
5. Hansl koopaunatel Touek C(3; -2; 1), D(-1; 2; 1),
M(2; -3; 3), N(-1; 1; -2). Halinute xocunyc yria mexay Bekropamu CD u MN.

Bapuant 3
1. ABCD — napannenorpamm: A(2; 1; 3), B(1; 0; 7), C(-2; 1; 5), D(x; y; z) . Haitaure koopauHaTh
To4ukd D 1 B OTBETE 3aMMIIUTE YUCIO0, PABHOE X+y+Z.
2. BplYMCINTH CKaNSIPHOE TPOU3BEICHUE BEKTOPOB

u

3. U3BectHbl koopauHathl BepiuH TpeyrodsHuka KDE: K(8; 2; 6), D(4; -2; 5), E(-2; -6; 4). DA —
MenuaHa TpeyroipHuka. Hainure mnny DA.

4. 1anbl koopauHatel 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.

IIkana oneHkn 00pa3oBaTe/IbHBIX JOCTHKEHHUIL:
Kaxxmoe BepHO BBITIOJIHEHHOE 3a/IaHKE OlleHUBaeTcs 1 Gamiom

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




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

(HeynoBNEeTBOPUTENLHO)

Kontponabnas padora Ne 6
«OCHOBBI TPUTOHOMETPHI
B-1
1.(16) Beipasure B paguanHoOi Mepe BelMUUnHbI yrioB: 45°; 15°; 280°.

2. (10)BpbIpa3ute B rpaJyCHOI Mepe BEJIUYUHBI YTIIOB: ;
3.(16) Onpenenure, B KaKO 4eTBEPTH JICKUT AaHHBIN yrou: 100°; 210°; -225°.
4. (16)Onpenenute, B KAaKOH Y€TBEPTHU JIEKUT JAHHBIN YroJl U YKa)KUTE 3HAK CUHYCA,

Y KOTaHTeHca yria

4. (20)Haiinure uncaoBOe 3HaYEHUE BBIPAXKEHUS: COS ; sin

5.(26) Beruucnure , u , €CJIH U3BECTHO, UYTO COS O =
6. (1 6)Onpenenute 3HaK BeIpaxenus: sin 130° tg 310°.

7. (3 0)Ynpoctute BhIpa)keHUE:

B -2
1. (16) Bripa3ute B paguaHHOi Mepe BeIUUMHBI yIioB: 60°; 25°; 400°.

2.(1 6) Beipasure B rpagyCcHON Mepe BEIMYHUHBI yTIIOB:
3. (16) Onpenenure, B KaKOW YETBEPTH JIC)KUT JaHHBINA YTOJI: 145° 80°; -25°.
4. (16) Onpenenure, B KAaKOW YETBEPTH JICKUT TAHHBIA yTOJI U YKAXKUTE 3HAK CHHYCA,

TAHICHCA U KOTAHI'CHCA YTJIa

4. (26) Haiinure uncioBoe 3HAUYCHUE BBIPAKEHUS: COS ; sin

5. (26) Beruucnure , n , ECJIA M3BECTHO, YTO COS O =
6. (16) Onpenenure 3HaK BeIpaxkeHus: sin 188° tg 10°.

7. (36) YopocTute BeIpaxKeHUe:

B-3
1.(1 6) Beipasure B paguanHoil Mepe BenuuuHbl yrioB: 30°; 75°; 220°.

KOCHHYCa, TAHI'CHCA

KOCHHYCA,



2. (16) Beipasute B rpagyCHON Mepe BEIMYHUHBI yTIIOB: ;
3. (16) Onpenenute, B KaKOM YETBEPTH JIEKUT JaHHBINA yroi: 115°; 234°; -125°.
4. (16) Onpenenure, B KAaKOW YETBEPTH JICKUT JTAHHBINA yTOJI U YKAKUTE 3HAK CHHYCa, KOCHHYCA,

TAHI'CHCA U KOTAHI'CHCA YTJIa

4.(2 6) Haiinure 9nciioBoe 3HAUCHUE BBIPAKEHUS: COS ; sin

5. (2 6) Beruucnure s u , €CJIH W3BECTHO, UYTO COS O =
6. (16) Onpenenute 3HaK BeIpakeHus: sin 210° tg 46°.

7. (3 6)Ynpoctute BhIpa)KeHUE:

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

2. (10) Bripasure B rpagycHOM Mepe BEIMYMHBI YIVIOB: ;
3. (16) Omnpenenure, B KaKOW Y€TBEPTHU JISKHUT JaHHBIN yroi: 175°; 44°; -100°.
4. (10) Onpenenute, B KAKOM YETBEPTHU JIEKUT IaHHBIM YTOJI ¥ YKaKUTE 3HAK CUHYCa, KOCHHYCA,

TAHI'CHCA U KOTAHI'CHCA YTJIa

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

5.(206) Bpruucnure , H , ECJII U3BECTHO, YTO Sin O =
6. (16) Onpenenure 3HaK BeIpaxeHus: sin 190° tg 283°.

7. (36) YrnpocTuTe BhIpaKeHUE:

YcioBYSs BbINOJHEHUS 3a1aHNS

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

3. Bel MOkeTe BOCIIOIL30BaThCS CIIPABOYHBLIM MATCPHUAJIOM

HIkana oueHKku 00pa3oBaTeIbHBIX JOCTUKEHMI:

KosmmuecTBO HAOpaHHBIX 0AJLJI0B Onenka

11-12 6annoB 5 (OTIMYHO)

8-10 GamioB 4 (xopor111o)

5-7 GannoB 3 (YIOBIETBOPUTEIHHO)
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




Boruucnure: a) 2 0) B)
2. Pemnre ypaBHenue: y ' =15;

3. Beruucnure: a) 0)
4. Pemute nppalmoHaabHble YPaBHEHUS: ) ; 0) ;

5. Pemute norapudmuyeckoe ypaBHEHUE:

6. Pemute norapudmuyeckoe HEpaBeHCTBO:

7. Haiiti obnacts onpeneneHus QyHKINU:
8. Pemmre nmokazatenbHOE ypaBHEHUE:

9. Belpa3uTte B paguaHHOI Mepe BEeIUYHMHY yIJIa:

10.3amenuTe TaHHBINA yTOJI YIJIIOM IEPBOM YETBEPTH:
11. Onpenenure, B Kakoi YETBEPTH JICKUT JaHHBIN yrojl U YKaKUTE 3HaK CUHyCa, KOCHHYyCa, TAHI'€HCa U

KOTaHI'CHCa YyrIJia

12. Berauciure cos ; sin(-750)

13. Beruncnure , H , €CIIH U3BECTHO, UTO COS O =
14.B npoctpanctse nansl Tpu Touku M, K u P takne, uto MK =13 cM, MP =14 cm
KP = 15 cm. Haitnute momans tpeyronsauka MKP.
15.11nockocts o nepecekaet croponsl AB u BC tpeyronsanka ABC B Toukax D u E cooTBeTcTBEHHO,
npuuem AC || o. Haitnre AC, econ BD: AD = 3:4 u DE = 10 cm.
16.Ykaxxure TOUKy, Jiexkantyro Ha ocu Oz.
A.(0;3;1). B.(0;0;7). B.(5;0;0). T.(0;3;0).

17. Halimute xoopaunatel Touku K, eciu A(0; 3; 4) u B(1; 4; 4), a Touka K — cepenuna otpeska AB.
18. HaiiguTe KOOpIMHATHI BEKTOpa AB | ecin A(3;4;-2)uB(4; 1;5).

19. Haiiute koopauHaThl Bektopa 2a + 36, ecma (2;0;-3) ,b [5;—1;2

20. {an tpeyronsauk ABC: A (-3; -4; -5), B(1; 0; 3), C(2; 7; -3). Haiigute kocunyc yria B.

Bapuanr - 2

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

2.Pemute ypasuenue y'=17

3. Beruucnure: a) 0)

4. Pemnth uppalvoHaIbHbIE YPABHEHUS: a) ; 0) ;

5. Pemte norapudmuyeckoe ypaBHEHUE:

6. Pemnte norapudmuyeckoe HEpaBeHCTBO:



7. Haiitu obmacTh onpeneneHus GyHKITUH:

8. Pemnre nokasarenbHOE YpaBHEHUE:

9. Beipasute B pauaHHON MEpe BEIIMUMHY YIJIa:

10.3aMeHuUTE NaHHBIN YTOJ YIJIOM NIEPBOM YETBEPTH:
11. Onpenenure, B KaKOW YETBEPTH JICKUT JaHHBIA yroi U YKAKUTE 3HAK CUHYCa, KOCHHYCa, TAHI'€HCA U

KOTaHI'CHCa YTIJia

12. Beruucnure cos ; sin(-390)

13. Beruncnure , Hu , €CJIM W3BECTHO, UYTO COS O =
14.B npoctpanctse nansl Tpu Touku M, K u P takue, uto MK=11 cm, MP=12cmu
KP = 13 cm. Haiigure nomaas tpeyronsauka MKP.
15.ITnockocts B nepecekaet ctoponsl KM u MP tpeyronsanka KMP B Toukax A u B cooTBeTCTBEHHO,
npuuem KP || B. Haitnure KP, eciu MA: AK=2:7 nAB=12cm.
16. Ykaxure Touky, nexantyro Ha ocu OX.
A.(0;3;1). B.(0;0;7). B. (-2;0;0). TI.(0;3;0).
17. Haitnute xoopaunatel Touku K, ecmu A(3; -2; 1) u C(-2; 3; 1), a Touka K — cepenuna otpeska AC
18. Haiinute koopmuuats Bektopa BA | ecn A(1; -3; 2) u B(0; 2; 7).
19. Haiinute koopauuatel Bektopa 2a + b, ecim a —4;1;5 | b [3;-5;-1]
20. Man tpeyronmbauk ABC: A (-3; -4; -5), B(1;0; 3), C(2; 7; -3). Halimute xocunyc yria A.

YcioBuA BbINOJHEHUS 3aJaHUS
1. MecTo (BpeMsi) BBITIOJIHEHUS 3a/1aHus; 3aJaHNE BBINOIHACTCS B ayIUTOPUU BO BPEMS 3aHATHUS
2. MakcumanbHO€ BpeMsl BBINIOJHEHUs 3aanus: 90 MuH.
3. Bbl MOXxeTe BOCTIONIb30BaThCs _COPABOYHBIM MATEPUAIOM, TAOIUIIbI

HIkana oueHKH 00pa3oBaTeIbHBIX T0CTHKEHMI:
Kaxxmoe BepHO BBIMIOTHEHHOE 3aJaHKE OIlcHUBaeTcs 1 6amiom

KosinyecTBo HaOpaHHBIX 0a/1J10B Ouenka

19-20 6ammoB 5 (OTIMYHO)

15-18 Gamios 4 (xopo111o)

8-14 6amioB 3 (YIOBIETBOPHUTEIHHO)
MeHee 8 6aIoB 2 (HEeYJIOBJIETBOPUTEIHHO)

Kontpoabnas padora Ne 1-8
« TpuronHomerpnyeckne ypaBHEHHSI H HEPABEHCTBA»

TpuroHomerpuyeckue ypaBHeHUs U Tpuronomerpuieckue ypaBHeHUs U
HepaBeHCTBA 1 BapuanT HEepPaBeHCTBA 2 BapuaHT
1. Pemiure ypaBHeHus1: 1. Pemure ypaBHeHUs1:

a) a)




3)

2. Pemunte HEpaBeHCTBA

3)

2. Pemute HepaBeHCTBA

a) 6) a) 0)
TpuroHomerpuveckne ypaBHeHUs U TpuronHomerpuiyeckue ypaBHeHUs1 1
HepaBeHCTBA 3 BapuaHT HepaBeHCTBa 4 BapUaHT

1. Pemunre ypaBHeHus:

a)

0)

3)

2. Peminte HepaBeHCTBA

1. Peminte ypaBHeHHsA:

a)

0)

3)

2. Peminte HepaBeHCTBA

a) 6) a) 0)
Tpuronomerpuyeckne ypaBHeHUs U Tpuronomerpuyeckue ypaBHeHUA U
HEPaBCHCTBA 5 BapuaHT HEPaBCHCTBA 6 BapuaHT

1. Pemiure ypaBHeHust:

a)

0)

1. Pemunte ypaBHeHuUs:

a)

0)




2. Pemiute HepaBeHCTBA

a) 0)

3)

2. Pemute HepaBeHCTBA

a) 0)

Tpuronomerpnyeckne ypaBHeHUs U
HepaBeHCTBa 7 BapuaHT
1. Pemiure ypaBHeHust:

a)

0)

3)

2. Pemute HepaBeHCTBA

a) 0)

Tpuronomerpuyeckue ypaBHeHUs U
HepaBeHCTBa 8 BapuaHT
1. Pemunte ypaBHeHuUs:

a)

0)

3)

2. Peminte HepaBeHCTBA

a) 6)

Tpuronomerpnyeckne ypaBHeHUs U
HepaBeHCTBa 9 BapHaHT
1. Pemunre ypaBHeHus:

a)

0)

Tpuronomerpuyeckue ypaBHeHUs U
HepaBeHcTBa 10 BapuaHT
1. Peminte ypaBHeHHsA:

a)

0)




)

3)

2. Peminure HepaBeHCTBA

a) 6)

a)
0)
2. Peminte HepaBeHCTBA

a) 6)

Tpuronomerpnyeckne ypaBHeHUs U
HepaBeHcTBa 11 BapuaHT
1. Pemunre ypaBHeHus:

a)

0)

2. Pemiute HepaBeHCTBA

a) 0)

Tpuronomerpuyeckue ypaBHeHUs U
HepaBeHcTBa 12 BapuaHT
1. Peminte ypaBHeHHsA:

a)

0)

0)
2. Pemute HepaBeHCTBA

a) 0)

Tpuronomerpnueckue ypaBHeHUs U
HepaBeHcTBa 13 BapuaHT
1. Pemunre ypaBHeHuUs1:

a)

0)

2. Pemiute HepaBeHCTBA

a) 0)

Tpuronomerpuyeckue ypaBHeHuUs U
HepaBeHcTBa 14 BapuaHT
1. Pemunre ypaBHeHUs:

a)

0)

2. Peminte HepaBeHCTBA

a) 0)

Tpuronomerpuyeckue ypaBHeHHUsI H

TpuroHomerpnyeckue ypaBHeHHs H




HepaBeHCTBA 15 Bapuanr HepaBeHcTBa 16 BapuaHT
1. Pemunre ypaBHeHus: 1. Peminte ypaBHeHHs:
a) a)

0) 0)

B) B)

r) r)

) )

e) e)

K) )

3) 3)

2. Pemiute HepaBeHCTBA 2. Pemnre HepaBeHCTBA
a) 6) a) 0)

YcioBus BbINOJHEHUS 3a1aHUS
1. MecTto (BperI) BBITIOJIHCHUA 3a/IaHUA: 3d1aHNUC BBINNOJIHACTCA B aYIMTOPHUU BO BPCMA 3aHATHUA

2. MakcumanbHOE BpeMs BBITIOJIHEHUS 3aJaHHS: 45 MHH.
3. Bbl MOkeTe BOCIIONB30BATHCSl _CIPABOYHBIM MAaT€pUAIOM

IIkana oneHkn 00pa3oBaTe/IbHBIX JOCTHKEHHUIA:
3a KaX/10€ MPaBUJILHO PEUICHHOE YPAaBHEHHE WM HEPaBEHCTBO - 1 Oai
MakcumaabHO€E KOIHYecTBO 0amios -10

KosnyecTBo HaOpaHHBIX 0a/1J10B Ounenka

9-10 GamnoB 5 (OTIMYHO)

7-8 GanioB 4 (xopo1o)

4-6 GasioB 3 (Y1OBIETBOPUTEIBHO)
MeHee 4 6aioB 2 (HEeYJIOBJIETBOPUTEIHHO)

Kontpoabnas padora Ne 2-9
«DYyHKINH, UX CBOMCTBA U TpapuKn»

Bapmnanr 1

1. (16) HaiimuTe o6nacTh onpeaeneHust GyHKIUH:

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

3. (16) Hoxkaxwure, uto pyHkums f(x)= 4x — tgx HEUeTHas.

4.(16) IIpu kakux 3HaYeHUAX X PyHKIMA y= 2X-1 IpUHUMAET OTpULIATEIbHbIC 3HAYCHUS ?

5.(96) Uccnenyiite pyHKIMIO U TOCTPOiiTE €€ TpadukK:



Bapmuanr 2

1. (16) HaiimuTte obnacTs onpenenenus QyHKIUN: y=

2. (16) HaiimuTe MHOKECTBO 3HAUYCHUHN (QYHKIIMH: y=COS 2X

3. (16) Jokaxwure, uto GpyHKmsa f(x)= x> +3cos X yeTHas.

4.(16) Ipu kakux 3Ha4eHUAX X QyHKIHA y= 4X + 3 IpUHUMAET OTPUIIATEIbHbBIC 3HAYCHUS ?

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

Yc10BUS BBINOJIHEHUS 32IAHUS
1. MecTo (BpeMsl) BBIIIOJIHEHUS 3a/1aHUs; 3aJaHNE BBIOIHACTCS B ayIUTOPUU BO BpEMs 3aHATUS
2. MakcumanbHO€E BpeMs BbIIIOJHEHUS 3a1aHus: 45 ~ MuH.
3. Bbl MOXeTe BOCIIOIb30BaThCs _CIPABOYHBIM MATEPUATIOM

Ikana oueHkn 00pa3oBaTe/IbHBIX JOCTHXKEHHUIA:

KosinyecTBo HaOpaHHBIX 0a/1J10B Ouenka

12-13 G6amioB 5 (OTIIMYHO)

10-11 Gamios 4 (xopo111o)

6-9 GaioB 3 (YOOBJIETBOPUTEILHO)
MeHee 6 6aioB 2 (HeyHOBJIETBOPUTEIHHO)

KonTpoabnas padora 3-10
«MHOrorpaHHuKN»
Bapmnanr 1

1. B ocHOBaHUM NPSAMOI TPEYroabHOW MPU3MBI JIEXKUT MPSMOYTOJIbHBIN TPEYTOJIBHUK C KaTeTaMu 8 cM U 6
cM. ITnomans GokoBoii moBepxHocTu paBHa 120 cm”. Haiigure BLICOTY IIPU3MBEL.

2. CTOpOHBI OCHOBaHHUS MPAMOIO MapajlIelenuIena paBHbl 3 ¢M U 5 ¢M, ocTpbiii yron 60°. Bosbias
IUaroHais napaulenenunena pasHa 10 cm. Haligure BeicOoTy napaienenumnesna.
3. OcHoBanuem nupamuasl MABCD cinyxut kBaapat ABCD. MB — Bbicota nupamunsl 1 MB=AB= 4 cm.
Haitaure momans rpanu MDC.

4. BpicoTa NpaBUIBLHOM YETHIPEXYTOJbHOM MUPAMHJIbI PaBHBI cM, a ee OokoBoe pedpo CM.
Haiinute: a) 00KOBYIO OBEPXHOCTh MUPaMHU/IbL, 0) IBYTPaHHBIN YTOJI IPU OCHOBAHUHU.

Bapmuanr 2

1. BokoBoe peOpo MpaBHIBHON YETHIPEXYTrOJLHON MPU3MBI paBHO 6CM , a AuaroHais OOKOBOH TpaHH —
10cm . Haiinute 60KOBYIO TOBEPXHOCTH MPU3MBI.

2. CropoHa OCHOBaHMS NPABUJIBHOM YETHIPEXYrOJIbHON MPU3MBI paBHa OCM , a JUaroHajgb OOKOBOM

rpaun  13cm . Haiigure 60KOBYIO TOBEPXHOCTD MTPU3MBI.

3. OcnoBanunem nupamuasl KABCD ciyxut kBagpatr ABCD. MB — BeicoTa nupamuasl 1 MB=AB= 7 cMm.

Haiinure mnomaas rpanun KDC.

4. BpicoTa NpaBWIBHOM YETHIPEXYTOJbHOW MUPAMMJBI paBHA cM, a ee OokoBoe pedpo CM.
HaiinuTe: a) 00KOBYIO TOBEPXHOCTH MUPAMHUIBL, 0) IBYTPaHHBIN YTOJI IPU OCHOBAHUH.

YcioBus BbINOJHEHUS 3a1aHUS
1. Mecto (BpeMﬂ) BBIITOJIHCHUS 3a/IaHUS - 3a1aHUC BLITOJIHACTCA B AYIMTOPUUN BO BPEMA 3AHATUA



2. MakcumanbHOE BpeMs BBITIOJTHEHUS 3a/JaHHS: 45 MHH.
3. Bbl MOkeTe BOCIONBb30BAaTHCSl _CIPABOYHBIM MATEPUATIOM

IIkasa oneHkH 00pa3oBaTe/IbHBIX JOCTHKEHHUI:
Kax/10e BepHO BBITIOJIHEHHOE 33JJaHHE OLIEHUBAeTCs 2 OaiaMu

KosnyecTBo HaOpaHHBIX 0a/1J10B Onenka

8 banoB 5 (oTIM4HO)

6-7 OaioB 4 (xopo111o)

4-5 GayoB 3 (YOOBIETBOPUTEIBHO)
MeHee 4 6aIoB 2 (HEeYJIOBJIETBOPUTEIHHO)

Kontpoabnasi padora Ne 4-11
«Tena Bpamenus»

Bapmnanr 1
1. OceBoe cedyenmne NUIMHIpA — KBaIpar, JUIMHA JUaroHaiv kotroporo pasHa 20 cm. Haligure paguyc
OCHOBAHMS LUJIMH]IPA.

2. lnuna oOpa3yromieii KoHyca paBHa 2 CM, @ YroJl IIpU BEpLUIMHE OCEBOT0 CEYEHUsI KOHyca paBeH 120°.
Haitaure niomans OCHOBaHUS KOHYCA.

3. Ceuenmue mapa miIOCKOCTbIO UMEET IUToIaab 36 .UeMy paBeH paauyc Iapa, €Clii CeYeHHEe yAalIeHO OT
€ro LIEHTpa Ha paccTosiHue 87

4. TInowaas 0CEBOTO CEYEHMs IIMIMHIPA paBHa 6 M, a IUIoIa{b OCHOBAHMS LIWJIMHIPA paBHa 25 am°,
Haitaure BbICOTY IMUIMHApPA.
5. Cropons! Tpeyronbauka ABC kacarorcst mapa. Haliqure paaguyc mapa, ecnu AB=8cm, BC=10cwMm,

AC=12cMm u paccrosiHue 0T LieHTpa mapa O 1o miockoctu TpeyroasHuka ABC paBHO CM.
Bapuant 2

1. OceBoe ceueHne UUIMHAPA — KBaJparT, AJIMHA IUaroHaJId KOToporo pasHa 12 cm. Haiigure pannyc

OCHOBaHMS LIWIIMH/PA.

2. Jlnuna oOpasyrorieit konyca paBHa 4 CM, a YTOJI TIPU BEpUINHE OCEBOT0 CEYCHMsI KOHyca paBeH 60°.
Haiigure miomaabs OCHOBaHUS KOHYCA.

3. CedeHue mapa mioCKOCThI0 UMEET IIomaab 25 .Uemy paBeH paauyc mapa, eciid CeYeHUE YAaIeHO OT
€ro LIeHTpa Ha paccrosiHue 127

4.1Inomaaps 0CeBOro ceueHus HUIMHIpA paBHA 8 JIM?, & TUTOIIA/b OCHOBAHMS IIMIIMHAPA paBHa 25 am°,
Haitaure BbICOTY IMUIMHApPA.
5.Croponsl TpeyronbHuka ABC kacarorcs mapa. Haliqure paguyc mapa, ecau AB=4cm, BC=5 cm,

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

YcioBYS BbINOJHEHUS 3a1aHNAS
1. Mecto (BpeMH) BBIIIOJIHCHUS 3a/IaHUs: 3a1aHWEC BBINIOJIHACTCA B aYJIUTOPHUHN BO BPEMS 3aAHATUA

2. MakcuManbHOE BpeMsl BHIIIOJIHEHUS 3aaHMsL: 45  MuH.
3. Bbl MOXkeTe BOCIIOJIb30BAThHCS CIIPABOYHBIM MaT€pUaioM

IIkana oueHkn 00pa3oBaTe/IbHBIX JOCTHKEHHUIA:
Kaxxmoe BepHO BBITIOJIHEHHOE 3a/1aHKEe OlleHuBaeTcs 1 Gamom



KosnyecTBo HaOpaHHBIX 0aJ1J10B OueHka

5 6amnoB 5 (oTIM4HO)

4 OGamra 4 (xopo111o)

3 bama 3 (YOOBIETBOPUTEIBHO)
MeHee 3 6a/ioB 2 (HeyIOBJIETBOPUTEIHHO)

Kontpoabnas padora Ne 5-12
«IIpousBoaHass»

I[MoaroroBuTeIbHBIA BAPUAHT
Nel. Haiinute nmpousBoAHYIO (DYHKIIMH B TOUKE Xo:

A) y=x*, x¢=-1 0)y = sin X — cos X, X¢= B) y =—3cos x+2sin X, X¢=
Ne 2. Beraucnute nmpou3BoAHbIe QYHKIHMA, UCTIONB3YS (DOPMYIIBI CyMMBI, IPOU3BEICHUS U YaCTHOTO:

(ut+v)'=u'+v' (u'v)=u'v+uv' ()=

A) y=x* - 2x - 0)y=x(x*-2x-1) B)y=
Ne 3. Ucnionb3yst popMysTbl MPOU3BEICHUS U YaCTHOTO, HAWINUTE TPOU3BOIHYIO (DYHKIIMH:

A)y=xtgx 0)y=
Ne 4. Vicnons3ys npasuiio nuddepeHupoBaHus Cl0KHON (PyHKIMHN, HAWUTE TPOU3BOIHYIO :

A)y=(x=x-1)" 6)y= B) y=ctg(4x- ) 1) y=tg’x
BapuanTt 1
Ne 1. Beraucsure npoussoanyo:  a) 14x  0) x° B) 20x’+10x*-3x+0,5 1) cos3x ) 2sin 2x

)y =(3x-5)" x)y=
Ne2. Haiigure nmpou3BOAHYIO (QYHKIIUH B TOUKE Xo:

A)y=3x%, %=1 06)y=cosX,X¢= B) y=-2s8inx, X¢= T)y=2+
Ne 3. Berunciaure mpou3BoHbIe PYHKITHH, HCTIONB3YS (POPMYJIIBI CYMMBI, IIPOU3BEICHUS U YACTHOTO:

A) y=x* - 5x + 0)y=x(x*-5x+1) B)y=
Ne 4. Ucnonb3yst popMyisl IPOU3BEICHHS U YaCTHOTO, HAIUTe MPOU3BOIHYIO (DYHKIIMU:

A)y=xcosx 0)y=
Ne 5. Ucnonb3ys npasuiio nuddepeHmpoBaHus coKHOW QYHKITUN, HAWTUTE IPOU3BOJHYIO:

A)y=(x>-3x+1)"6) y= B) y=tg(3x- ) r) y=cos’x
Bapuaur 2
Ne 1. Beruncnure npoussoadyo:  a) 9x  0) x° B) 30x*-10x°-5x+0,5 1) 3cos3x 1) sin 2x

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

Ne2. Haiinure npou3BoAHYIO (YHKIIMH B TOUKE Xo:

A) y=2x%, xo=-1 0)y = sin x, X¢= B) y=—2C0S X, Xo= I)y=1+2



Ne3. Beruncnute npousBoHble (HYHKIIHM, HCIIONB3YS (POPMYIIBI CyMMBbI, MPOU3BEACHUS U YACTHOTO:

A) y=x* +4x - 0)y=x(x*+4x-1) B)y=

Ne 4. Ucnonb3ys popMyisl IPOU3BEIEHHS U YaCTHOTO, HaIuTe MPOU3BOIHYIO (DYHKIIMU:

A)y=xsinx 0)y=

Ne 5. Ucnonb3ys npaBuiio quddepeHIMpoBaHus CIOKHON QYHKIMH, HAIUTE TPOU3BOIHYIO:

A)y=(x+4x-1)° 6)y=

YcioBYS BbINOJHEHUS 3a1aHNS

B) y= ctg(2xt )

r) y=sin’x

1. Mecto (BpeMH) BBIITOJIHCHUS 3a/IaHUS - 3aIAHNUEC BBITTOJIHACTCA B AYIMTOPUUN BO BPEMS 3AHATUA

2. MakcumanabHOE BPEMs BBIIIOJTHCHHA 3aJaHUA:

3. Bel MOkeTe BOCIIOIL30BaThCS CIIPABOYHLIM MATCPHATIOM

45 MHH.

HIkana oueHku 00pa3oBaTeIbHBIX JOCTUKEHMI:
Kaxnoe BepHO BBINOIHEHHOE 33laHKE OlleHUBaeTcs 1 Oamiom

MaxkcumaiipHOE KoIn4decTBo 0ayuios -20

KosmmuecTBO HAaOpaHHBIX 0AJLJI0B Onenka

18-20 6amtoB 5 (OTIMYHO)

15-17 6amioB 4 (xopomio)

10-14 6annoB 3 (YIOBJIETBOPHUTEIHHO)
Menee 10 6amioB 2 (HEeYJIOBJIETBOPUTEIHHO)

KonrtpoJabnasi padora Ne 6-13
«IIpumMeHeHHe NPOU3BOIHOI

Bapuanm 1.

1. Mana QyHKIus:

f(x)z—x3+ 3x+2. Hatigure:
a) (26)mpoMeXKyTKH BO3paCTaHUsI U YObIBAaHHS
INZEINIVEH
6) (16) Touku 3KCcTpEeMyMa;
B) (20) Hambosnpliee 1 HANMEHBIIIEE 3HAYCHUS
dynxiuu Ha npomexytke [1;3]
2.(26)CocTaBbTe ypaBHEHHE KAacaTeIIBHOU K
rpaduky GyHKIMH

y:z_x—x3, B TOYKE
3.(20)MarepuanbHasi TOYKA JABMIKETCS IO 3aKOHY

x,=0

Haiitn CKOPOCTb u
yCcKopeHHe B MOMEHT BpemeHH =5 c. (Ilepemenienue
U3MEpSIETCS B METPax.)
4.(60)Hccnenyiite GyHKIINIO U TTIOCTPOUTE €€
rpaduk:

f(x)=4x2—0,5x4.

Bapuanm 2.

1.lana ¢pyHKIUS:

flx)=x’-3x—6. Haiinure:
a)(20)  TpOMEXYTKM  BO3pacTaHus U
yObIBaHUS (PYHKLUU;
0) (16)Touku SKCTpEMyMa;
B)(20) HanOoJbIiee ¥ HAUMEHbIIIee 3HAYCHUS
(ynxiuu Ha npomexytke  [—2;0]
2.(26)CocTaBpTe YypaBHEHHE KacaTEeIIbHOU K
rpaduky GyHKIHH

Y=2—x—x> BTouke X,=0
3.(26)MarepuanbHasi TOUKA ABUKETCS MO 3aKOHY

. HailTu ckOpOCTh U yCKOpEHHE B
MomeHT Bpemenu =5 c¢. (Ilepememienne
U3MEpSIETCS B METPax.)
4(60).Uccnenyiite GyHKIHIO
MOCTPOUTE ee TpaduK:
flx|=2x>~6x+4.




Bapuanm 3.
1. lana ¢pynkuus: f \x|=x"—2x"+8. Haiinure:
a)(20) MpoMeXKyTKH BO3pACTaHUsI U YOBIBAaHHS
INZEINIVEH
0)(10) Touku SKCTpEMyMa;
B)(20) HanOosbIIee ¥ HAUMEHBIEE 3HAYCHUS
(ynxiuu Ha otpeske  [—2;2]
2.(26) CocTaBbTe ypaBHEHHE KacaTeIIbHOU K
rpaduky GyHKIMH

V=x’-3x+5. BTouke X,=—1

3(26).MarepuanpHast TOYKA ABUKETCS IO 3aKOHY

. Haiiti ckopocTh M yCKOpEHHE B
MoMeHT Bpemenu =5 c. (Ilepememnienue
U3MepseTCs B MeTpax.)
4.(60)Hccrnenyiite GyHKIINIO U TTIOCTPOUTE €€

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

a) (26)mpomMeXyTKH BO3pacTaHus U
yObIBaHMS (PYHKIIHH;
0)(16) TOUKH SKCTpEeMyMa;
B) HanOOJIbIIICe U HAUMEHbIIIEE 3HAYCHUS
dynxiuu Ha otpeske  |[—2;2]
2.(26) CocTaBbTe ypaBHEHHE KacaTeIIbHOU K
rpaduKy QyHKIUU

Y=x"—6x+4.  BTOuKe X,=—2
3.(26)MarepuanpHasi TOYKa ABUKETCS 10 3aKOHY

. Haiitm ckopocTh m yckopeHue B
MoMeHT Bpemenu =5 c. (Ilepememenue
M3MEpSeTCs B METpax.)

rpaduk: f(x):x?’— 12 x. 4.(60)ccnenyiite pyHKIMIO U IOCTPOITE ee
rpaduk: f(x)=6x—2 X’
Bapuanm 5.%*% Bapuanm 6.**
1.(26)/lana GyHKITUSA: f(x)=x2—5x+4. 1.(26)/lana ¢yHKkIMS: f(x):—x2+8x—7.

Haiinute mpomMeXyTku BO3pacTaHus M yOBIBaHUS

GyHKIHH.

2. (20) Haiigure ToukM 3KcTpeMyMa (YHKIUU
flx|=2x-3x—1.

3.(206) Haiigute nHaubonpllee W HaUMEHBIIEE

3HaueHHs (PyHKIUU

Y=—x*+3x’+4. Haxonmax [—3;3]
4.(20)CocraBbTe  ypaBHEHHE KacaTeIbHOM K
rpaduky GyHKIUN

3x—2
y= 3_y - BTouKe X,=2

5.(26)MarepuanbHas TOYKA ABIDKETCS IO 3aKOHY

. Halitu cKOpOCTb M yCKOpEHUE B
MomeHT Bpemenu =5 c. (Ilepememenue
U3MEpSETCs B METpPax.)
6.(60)ccnenyiite (QyHKIIMIO W TOCTPOHTE e€e
rpaduk: f(x)=2x3—3x2.

Haiimute npomexyTku
yObIBaHMs (DyHKITUH.
2. (26) Haiinure Toukm sxcTpemyma (pyHKIHM

f('x):2x3—%x4—8.

BO3pacTaHust |

3.(20) Haiinure HamOomplliee U HAMMEHBITIEE
3HaueHHs PyHKIMN

y=2x>-9x’~3 maorpeske [—1;4]
4.(26) CocTaBbTe ypaBHEHHE KacaTeIbHOU K
rpaduky GyHKIUN

y— 2X—5

5—Xx

5.(26)MarepuanbHas TOYKA JBIDKETCS TIO

B Touke X,=4

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

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

YcioBYS BbINOJHEHHS 3a1aHNAS

1. Mecto (BpeMH) BBIIIOJIHCHUS 3a/IaHUs: 3a1aHWEC BBINIOJIHACTCA B aYJIUTOPHUHN BO BPEMS 3aHATUA

2. MakcumanabHOE BPCMs BBIIIOJIHCHHA 3aJaHUA:

3. Bel MOkeTe BOCIIOIL30BaThCS CIIPABOYHBIM MATCPHAJIOM

90 MHUH.

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

KosinyecTBo HaOpaHHBIX 0a/1710B

Onenka

14-15 GayuioB

5 (OTIMYHO)

10-13 GayutoB

4 (xopo111o)




6-9 6as0B 3 (YIOBJIETBOPUTEITHHO)

MeHee 6 6a/IoB 2 (HeyJIOBJIETBOPUTEIHHO)

BapuaHTbl 5-6: MakcUMaJIbHOE KOIMYECTBO OANIOB -16

KosnyecTBo HaOpaHHBIX 0aJ1J10B Ouenka

14-16 6amioB 5 (oTM4HO)

10-13 GammoB 4 (xopor111o)

6-9 GaToB 3 (YIOBJIETBOPHUTEIHHO)
MeHee 6 6a/IoB 2 (HeyOBJIETBOPUTEIHHO)

Kontponbnas padora Ne 7-14
«IlepBooOpa3Hasi 1 HHTErPaJI»

BapuanTt 1
1. (20) Jokaxwure, uto ¢pyHkuus F sBnsiercs nepBooOpasHoi ans pyHkiuu f Ha MHOXKecTBe R:
a) F(x)=x*-3, f(x)=4x> ; 6)F (x)=5x-cos x, f(x)=5+sin x

2. (10) Haiigure o6muii Bu1 nepBooOpa3HbIX i GYyHKIUN
3. (206) dns ¢pyukuuu f HaiinuTe nepBooOpa3Hyo, Tpaduk KOTOPOIl MPOXOAUT qepes TOuKy M:

; M(C ).

4. (30) Beruucnure uHTETpaNI: a) 0) B)

5. (30) Beruncauts miuomaab GUrypsl, orpaHU4€HHON JIMHUSAMMU:

Bapmuanr 2

1. (26) Hokaxute, yto ¢pyHkuus F saBnsercs nepBooOpasHoii 1y 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 nepBooOpas3HbIX it PyHKIIUU
3. (20) dns ¢pyskuuu f HaiinuTe nepBooOpa3Hyo, TIpaduK KOTOPOH MPOXOAUT qepe3 TOuKy M:

;M

4. (30) Beruncaure uHTErpaN: a) 0) B)

5. (30) Beruncnutp, npeaBapuTeNbHO CeNIaB PUCYHOK, TUIOMAAb (GUTYpPhl, OTPAHUICHHON JTUHHUSIMU:

Yci1oBuA BBINOITHEHU 3AJAHUSA
1 _Mecro (Bpemsi) BBIIIOJIHEHUS 3aJJaHMs - 3a/IaHUE BBIMOIHAETCS B aYTUTOPUY BO BPEMsI 3aHSATUS




T

MakcumaabHOe BPEMA BBINIOJTHCHUA 3aJaHUs: L
Bbl MokeTe BOCIIOIB30BaThCS CIIPABOYHBIM MATCPUATIOM

45 MuH.

IIkana oueHkn 00pa3oBaTe/IbHBIX JOCTHXKEHHUIA:

MaxkcuMaibHOE KOTMUECTBO 0auioB - 11

KosmyecTBo Ha0paHHBIX 02/1710B Onenka

10-11 6anmoB 5 (OTIUYHO)

8-9 GamoB 4 (xopomio)

5-7 GamnoB 3 (YIOBJICTBOPUTEIHHO)

MeHee 5 0aJuIoB

2 (HeyHOBJIETBOPUTEILHO)

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

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

BEPOSITHOCTH TOTO, YTO IIAP OKAKETCSI YEPHBIM.
2. B xop3une 20 mapoB: 5 cuHUX, 4 KpacHBIX, OCTaJbHbIC YepHbIC. BRIOMpaloT Hayaady OAMH mIap.

Onpenenute, ¢ KAaKOH BEPOSITHOCTHIO OH Oy/ET IIBETHBIM.
3. U3 natu OykB pa3pe3Hoii a30yKu COCTaBIEHO CIOBO «karepy». HerpaMOoTHbII MaibuuK nepemerta

OyKBBI, a TOTOM Hayraj ux coopai. KakoBa BEpOSITHOCTb TOTO, YTO OH OISTH COCTABHII CJIOBO

«Karep»?
4. CoObiTHE A COCTOMT B TOM, YTO CTAHOK B TEuYeHHE daca MOTpeOyeT BHUMaHHUS pabouero.

BepositHOCTE 3TOTO CcOOBITHS cocTaBisger 0,7. OnpenenuTh, ¢ Kakoil BEpOSTHOCTBIO CTAaHOK HE

noTpeOyeT BHUMAHHSI.
5. B onHol kop3uHe HaxoaaTcs 4 OenbIX U 8 YepHBIX MIapoB, B Apyroi — 3 Oenbix u 9 yepHbIX. M3

Ka)XJ10¥ KOP3WHBI BBIHYJIH 110 11apy. HalTH BepoOSATHOCTH TOTO, 4TO 00a Iapa OKaXKyTcst OEIbIMHU.
6. CnyuvaiiHas BeMuMHA X 3aJlaHa 3aKOHOM PACIIPENCIICHUS:

1 4 6
0,1 0,6 0,3
Haiitu ee MaTeMaTHueCKOE OKUTAHUE.

Bapuanr 2

W3 kxop3uHBI, B KOTOpOW Haxomarcss 8 OenbiXx W 12 4epHBIX IMapa, BRIHUMAIOT OnuH Imap. Haitu

BEPOSATHOCTH TOTO, YTO MIAP OKAKETCS OCINbIM..
B kop3une 20 mapos: 10 cuHHX, 7 KpacHBIX, OCTaJbHBIC YepHBbIC. BRIOMPAIOT Haymady OIWH IIap.

OrnpenenuTh, C KAKOW BEPOSTHOCTHIO OH OYZIET IIBETHBIM.
W3 st OyKB pa3pe3Hoii a30yKu COCTaBJICHO CIOBO «KHHUTray. HerpaMoTHBINM MallbukK IepeMenian

OyKBBI, a TOTOM HayraJ ux coopai. KakoBa BEpOsSTHOCTH TOTO, YTO OH OISTH COCTABHII CIIOBO «KHUTa»?
CoObiTHE A COCTOUT B TOM, 4TO peOCHOK B T€UEHHUE yaca NoTpedyeT BHUMaHUs CBOCH MaMBbl.

BepositHOCTB 3TOTO cOOBITHA cocTaBiseT 0,8. OnpeaenuTs, C KaKoi BEPOSTHOCTHhIO peOEHOK He

noTpeOyeT BHUMAHHSI.
B onHoit kop3uHe HaxoaaTcs 4 OenbIX U 8§ YEpHBIX IIapOB, B APYroi — 5 Oenbix u 9 yepHbix. 13 kaxmoi

KOP3UHBI BBIHYJIM 110 11apy. HaliTi BeposSTHOCTB TOro, 4To 00a mapa OKaxyTcsi OCIbIMH.
Cnyyalinas BeuuuHa X 3a7jaHa 3aKOHOM paclpeieNICHUS:



1 5 8
0,1 0,2 0,7
Haiinute ee MaTeMaTU4ueCcKO€E OKUJAHUE.

YcioBus BbINOJHEHUS 3a1aHNS

1. Mecto (BpeMs1) BHIIOJIHEHUS 3a/1aHUS - 3a/IaHHUE BBIMOIHACTCS B ayITUTOPUH BO BPEMS 3aHITUS
2. MakcuManbHOE BpeMsl BHIIIOJIHEHUS 3afaHus: 45 ~ MuH.

3. Bl MO’KeTE BOCITOIB30BATHCS KOHCIIEKTOM JIEKITUA, )ﬂe6HI/IKOM

IIIkaja oneHKH 00pa30BaTeIbHbIX 10CTHKEHHUI:
Kaxxtoe BepHO BBITIOJHEHHOE 3aJ]aHKe OlleHHBaeTcs 1 6auiom
MakcuMalbHO€E KOJIUYECTBO 0AJIJIOB - 6

KosinyecTBO HaOpaHHBIX 0aJ1J10B Ouenka

6 6asnoB 5 (oTMyHO)

5 6annos 4 (xopomio)

3-4 Ganna 3 (YIOBJIETBOPUTEIHHO)
MeHee 3 6aioB 2 (HeyHOBJIETBOPUTEIHHO)

Kontpoabnasi paodora 9-16

«PemieHne ypaBHeHHUI ¥ HEPABEHCTB)
Tekcer 3aanus

1. Pemnte ypaBHEHUS: a) 6) ;

2. Pemute cuctemMy ypaBHEHUN:
3. Pemute HepaBeHCTBA:

a) ; 6)

YcioBYs BbINOJHEHUS 3a1aHNS

1. Mecto (BpeMs1) BHIIOJIHEHUS 3a/1aHUs - 3a/IaHUE BBIMOIHACTCS B ayTUTOPUH BO BPEMS 3aHITUS
2. MakcuManbHOE BpeMsl BHIIIOJIHEHUS 3afaHus: 45 ~ MuH.

3. Bel MOkeTe BOCIOJIL30BaThCS CIIPABOYHBIM MATCpUAJIOM

IIkana oneHkn 00pa3oBaTe/IbHBIX JOCTHKEHHUIL:
Kaxxmoe BepHO BBITIOJIHEHHOE 3a/1aHKEe OlleHuBaeTcs 1 Gaiom
MaxkcuMajibHOE KOJIMYECTBO 0aJLIOB - 5

KosmmuecTBO HAOpaHHBIX 0AJLJI0B Onenka

5 GamioB S5 (OTIUYHO)

4 Gamna 4 (xopo1110)

3 Gamna 3 (YIOBIETBOPUTEIHHO)
MeHee 36ai710B 2 (HEeYJIOBJIETBOPUTEIHHO)

3.KOHTPOJIbHO-U3MEPUTEJIbHBIE MATEPUAJIbI 1JI51
IMPOMEXYTOYHOU ATTECTALIIUHU




[IpeameTom olIeHKHU SIBIISIIOTCS] YMEHUS U 3HaHUs. KOHTPOJIb U OlIeHKa OCYIIIECTBIISIOTCS B
dbopme mucbMeHHON paboThl. OlleHKa OCBOCHHUSI TMCUUILIMHBI MPEyCMaTPUBACT
MPOBE/IEHNE MUCHhMEHHOIO IK3aMeHa.

[. ITACIIOPT
Hasnayenmue:
KVM npenna3zHadeH st KOHTPOJIS U OIIEHKH PE3YJILTATOB OCBOEHUS yUeOHOM
AUCUMILTUHBI Mamemamuxa 10 IpoecCuu TEXHUIECKOro MpoduIs:
23.01.07 — MammHuCT KpaHa (KPaHOBILMK)

YMmeHus:

Y1 - DBeomonHare apudMeTuueckue IeWCTBHS HAJA YHCIaMH, COYeTas YCTHBIE U
MMICHbMEHHBIE TTPUEMBI,
VY3 - BemonHATh npeoOpa3oBaHus BbIPAKEHUM, IPUMEHsISE POPMYJIbl, CBI3aHHBIE CO

CBOMCTBaMU CTENEHEH, JorapupMoB, TPUTOHOMETPHUUECKHUX (YHKIIHIA;

V4 - HaxoauTtb 3HaUY€HUs KOPHSI, CTENIEHHU, Jorapru(ma, TPUTOHOMETPUUECKUX BhIPAXKEHUN
Ha OCHOBE OIPENIEICHHUS, UCIIOJB3YsI IPU HEOOXOANMOCTH HHCTPYMEHTAIbHbBIE CPEJICTBA

VY6 - BblnonHATh NpeoOpa3oBaHusl BbIPAKEHUN, MPUMEHsIST (OpPMYJIbl, CBS3AHHBIE CO
CBOICTBaMU CTENEHEH, JIOrapu(PMoB, TPUTOHOMETPUUECKUX (PYHKIIMIMA

VY7 - BbrUuciaTh 3Ha4eHHE (PYHKIUU 0 33JJAHHOMY 3HAYEHUIO apryMEHTa NP Pa3INYHbIX
crioco0ax 3aaHus QyHKIINU;

V8 - Ompenensatb OCHOBHbIE CBOWCTBA YMCIOBBIX (YHKUMH, WLIIOCTPUPOBATh WX Ha
rpadukax;

Y9 - Crpouts rpadvku n3ydeHHBIX (PYHKIHHI, HIUTFOCTPUPOBATH TIO0 TPapUKy CBOMCTBA

AIIEMEHTAPHBIX (PYHKIIMI

VY11- HaxomuTs Npou3BOJHBIEC SJI€MEHTAPHBIX (PYHKITHH;

V12- Hcnonb3oBaTh MPOU3BOAHYIO ISl HW3YyYEHUS CBOWCTB (DYHKIHMA M TOCTPOCHHS
rpadukos;

V15- Bpluucidarh B OpOCTEHIIMX CHOydasxX IUIOMAAM W OOBEMBI C HCIHOJB30BAHHEM

OIIPpCACICHHOI'O HHTCTpalia,

V16- Pemats panuoHalbHbIC, MOKa3aTelbHbIC, JIOTApUPMUUYECKUE, TPUTOHOMETPUIECKUE
YpPaBHEHUSI, CBOASIIMECS K JUHEHMHBIM U KBaJpaTHBIM, a TAK)KE aHAJOTMYHBIE HEPABEHCTBA
Y CUCTEMBI;

VY17- Ucnonb3oBaTh rpaduuecKuii METOI peIlicHUs YpaBHCHUI U HEPABEHCTB;

V¥22- Pacnio3HaBath Ha 4epTexax U MOJAEISX MPOCTPAHCTBEHHbIE ()OPMBI; COOTHOCUTH

TPCXMCPHBIC OOBEKTHI C UX OIINCaHUAMHU, I/1306pa)KeHI/I$IMI/I

Y25- Uzo6pasicamv 0cHoBHbIE MHO202PAHHUKU U KpYeible Meld, 8bINOIHANb YePmedicU No
VCILOBUAM 3A0aY,

VY27- Pemiate IIIaHUMETPUUYECKUE U IPOCTEUIIINE CTEPEOMETPUUECKHE 3a1a4X HA
HaXOXKJIEHUE T€OMETPUUYECKUX BEJIUYMH (JUIMH, YIJIOB, IJIOMIa e, 00BEMOB);



V¥28- Ucnonb30Bath NMpHU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4 MNIAHUMETPUYECKHE PaKThl U
METO/IbI;
V29- TIpoBoauTh JOKa3aTENbHBIE PACCYKICHUS B XOJIE pELICHMSI 3a/1a4;

3HaHuA :

33 - CBoiicTBa KOpHS, CTENIEHU U Jlorapudma;

34 - OcHOBHBIEC CBOMCTBA AIEMEHTAPHBIX (DYHKIIHIA;

35- OCHOBHBIE MMOHSATHS U METOJIBI MATEMAaTHIECKOTO aHATN3a

37 - bazoBble moHATHS AU PEPEHIINATHHOTO U HHTETPaIbHOTO UCUUCICHHUS
3 8 - CriocoObI pereHus MPOCTEUINX BUIOB YPAaBHEHHIM
3 9- CriocoObl peleHus NpoCTENIINX BUIOB HEPABEHCTB

311- OcHOBHBIE TOHATHUSA U (POPMYIIBI CTEPEOMETPUHU

II. SBATAHUE JUUTA O9K3AMEHVYIOIETI'OCAL.
Kpartkasi uHCTpYKIMS 119 00y4ar0 I xcst

Ha BrinosHeHre NMChbMEHHON SK3aMEHAIMOHHOM pabOThl O MaTEMAaTUKE

naetcsa 4 actpoHoMu4eckux yaca (240 MUHYT).

DK3aMeHaIMoOHHas pad0Ta COCTOUT U3 2-X YacTel: 00s3aTeIbHOM U
JOTIOJTHUTEIIbHOM.

OO6s13aTenbHAs YaCTh COIEPKAT 3a/IaHUsI MUHUMAJIBHO 00513aTeNIbHOTO YPOBHS,

a JIONOJIHUTEIIbHAS YacTh — 0oJiee CIOKHbBIC 3a/IaHMUs.

[Ipu BeIMOTHEHNHU OOIBIIMHCTBA 3aaHUI 00s3aTeIHLHOM YacTu TpeOyeTcs
MPEACTABUTH XOJI PEIICHUS U YKA3aTh MOJIYYEHHBIN OTBET, U TOJIBKO B HECKOJIBKUX
3aIaHUSIX J1OCTATOYHO MPEJICTaBUTh OTBET.

[Ipu BeIMOTHEHUY JIFOOOTO 3a/IaHUS JOTIOTHUTEIIBHON YaCTH OMHCHIBAETCS

XOJ PEILLICHUS] U 1A€TCSl OTBET.

[IpaBuiibHOE BBHIMOJHEHHE 33JJaHUM OLIEHUBAETCS OaJIJIaMH.

[TpaBuiibHOE BBIMOJHEHKE JIFOOOTO 3aJJaHUs 00s3aTeIbHON YaCTH OLEHUBAETCS

1 Ganom, MpaBUIILHOE BHITIOJIHEHUE KaXXIOTO 3a/IlaHUsl JTOTIOTHUTEILHON YacTH —
TpeMst 6annaMu. baibl yka3bsIBatoTCsl B CKOOKaX OKOJIO HOMEpa 3a/IaHusl.

Ecau npuBoauTCS HEBEPHBIN OTBET UJIM OTBET OTCYTCTBYET, cTaBUTCA 0

OaJLIoB.

baiubl, nosry4eHHbIE 3a BCE BBIIIOJIHEHHBIE 33JaHUsI, CYMMHPYIOTCS.
[TocTapaiiTech mpaBUIHLHO BBHITIOJIHUTH KaK MOKHO OOJIbIIIE 3a/1aHUi U HaOpaTh
KaK MOKHO OoJibIlle OalIoB.

Ilepeo nauanom pabomoei BHUMAMENLHO U3YHUME KPUMEPUU OYEeHUBAHUA U
obpamume 8HUMAHUE, YMO HAYUHAMb pabomy cledyem ¢ 3a0aHUll 0053amenbHOl
uyacmu. ¥ monvko nocie mozo, kaxk Bvi Habepeme HeobX00uUMoe KOnuuecmeo 06aiios
07151 YO081emMBOPUMENbHOU OYEHKU, MOodicene nepexooums K 3a0aHUIM
OONONHUMENLHOU Yacmu, YmoObl NOBLICUMb OYEHKY 00 Yemblpex Uiy Namu.



Kenaem ycnexos!

Kpumepuu OUECHKU 6blNOJIHENHUA paﬁombt

OueHkKa Yucno 6annos,
HeoOXxoaoumMoe ona
NnoJIy4eHUA OLeHKHU

«3» (yOooBNeTBOpPUTENbHO) 9-17
18-20
«4» (XxopoLuo) (He MeHee oAHOr0 3aaHuA U3
NOMNOJIHNTESIbHON  4acTu)
21-32
«5» (0OTANYHO) (He MmeHee OBYX 3a4aHUN N3

NOMNOJIHUTESIbHON  Y4acTwn)

FOCYAAPCTBEHHOE BIOJDKETHOE ITPOPECCHOHAJIbHOE OBPASOBATEJIBHOE
YUYPEXJEHHUE UPKYTCKOU OBJIACTH
«TAMIIETCKUI ITPOMBIIIIEHHO-TEXHOJIOT MYECKUI TEXHHUKYM»

Paccmotpeno Ha 3aceganun MK «YTBEPX/AO»
00111e00pa30BaTeIbHBIX JUCITUTIINH « » 20 T
[IpoTokon Ne  ot. r 3aM. aupekropa no YP

JI.LA.T'ampira

3ananus 115l NPOBEJAEHNS IK3aMeHa 10 MaTeMaTHKe
IIpuMepHbIA BAPHAHT

Ooazamenvuas uacmeo
IIpu BhInoIHeHUM 3aaanmii 1-18 3anumuTe HOMep 3aaHUs, X0 PellleHUs] U MOJyYeHHbIl OTBeT
No 1(1 6) Takcuct 3a mecs mpoexan 6000 km. Ctoumocts 1 nuTpa 6en3una — 20 pyosnei. CpenHuii pac-
xon OensuHa Ha 100 kM coctaBnser 9 nuTpoB. CKOIBKO pyOJsiell MOTpaTHI TaKCHCT Ha OEH3MH 3a 3TOT
Mmecsn?
Ne2 KnueHT Xo4eT apeHI0BaTh aBTOMOOMIIb HA JABOE CYTOK JUIs MOe3IKU MpoTshk€HHOcThIo 800 kM. B
TabJInIE NPUBEICHBI XapaKTEPUCTUKU TPEX aBTOMOOMIIEH U CTOUMOCTh MX apeH/Ibl.

A BTOMOGHIIE ToMmTHEO Pacxon TonnBa ApenjiHas TIaTa
(1 Ha 100 km) (py6. 3a 1 cytkn)

A H3EIbHOE S 3900

b IEGHWH 11 3400

B ||Faw, 13 3000

[ToMumoO apeHabl KIMEHT 005f3aH OIUIATUThH TOIUTUBO JJIsi aBTOMOOWIIS Ha BCio moe3nky. Llena auszenbHOro
TorunBa — 19 pyOueli 3a utp, 6eH3nHa — 23 pyOss 3a IuTp, raza — 14 py6reit 3a mutp.Crombko pyosnei
3aIUIaTUT KJIMEHT 3a apeH]ly U TOIUIMBO, €CJIM BBIOEpET caMblii ACEBBIN BapHaHT?

Ne 3.

Ha pucyHke »KUpHBIMU TOYKaMU ITOKA3aHO CYTOYHOE KOJIMYECTBO OCAJIKOB, BhINaaBiux B Kazanu ¢ 3 mo
15 despansa 1909 roaa. Ilo ropusoHTa M yKa3bIBalOTCS YHCIa MECSIA, IO BEPTUKAIN — KOJIMYECTBO OCa/l-
KOB, BBINABIIMX B COOTBETCTBYIOLIHI JIeHb, B MIJUTUMETpax. sl HAIISITHOCTH >KUPHbBIE TOYKH HAa PUCYHKE
COEIMHEHBI JIMHKUEN. OnpenennTe N0 pUCYHKY, KAKOr0 YHCIIa BIIEPBBIE BBINAIO 5 MUJIMMETPOB OCA/IKOB.
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Ne 4. Haiinure kopeHb ypaBHEHHUSI
Q—x _ gqx
No 5. Hailinute KOpeHb ypaBHEHUS 87 =64
Ne 6. Haiinute 3HaueHue , €CJTH U3BECTHO, UTO u

Ne 7. B wemnuonate o rumHacTuke ydacTByroT 50 cnopremenok: 24 u3 CIIIA, 13 u3 Mekcuku, octaib-
Hbele — 3 Kanazpl. [Topsaok, B KOTOPOM BBICTYIIAIOT THMHACTKH, onpenaessiercs xkpebuem. Haitnure Bepo-
SATHOCTh TOTO, UTO CIIOPTCMEHKA, BBICTYyNArONIas NepBoit, okaxeTcs u3 Kanazapl.

Ne 8 Haiinure 3HadeHue Beipaxenus logs 312,5—log 52,5

Ne 9. Haiinute 3HaueHHE BBIPAKCHUS

Hcnoan3ys rpaduxk pynkunu y=f(x) (cM. puc. HIxKe), onpeaeTuTe U 3alUIIATE OTBET:
10.(16) OOGnacTb onpeneneHus GyHKIUY,

11.(16) O6nactp 3HaueHUH QyHKIINH;

12.(16) IIpomexxyTKu Bo3pacTaHus U yObIBaHUS (QYHKIUY;

13.(16) Haiinure 3HaueHne GyHKIMH, €CITM 3HAYCHUE apTyMEHTa paBHO 2

Ne 14. OcHoBaHMEM MPAMOI TPEYTOIBHON MPU3MBI CITYKUT MPSAMOYTOJIBHBINA TPEYTONBHUK C KaTeTaMu 4 1
7, 00b&M mpu3MbI paBeH 56. Haiinute 60koBoe peOpo MpHU3MEI.



Ne 15. Ha xneruaroii 6ymare ¢ pazmepom kietku 1x1 uzo0paxena tpanenus. Haiinure e€ miomias.

Ne 16. Ha pucynke nzobpaxén rpaduk ¢pynkmnu y=f(x). Ha ocu abciiucc oTMedeHbI EBATh
Touek: x1, x2, x3, x4, x5, x6, x7, x8, X9. B CKOJIbKUX U3 3TUX TOYEK MPOU3BOIHAS
¢bynkuun f(x) monoxurensHa?

3

y=J(x)

\xﬁ

AN
| R

17. (16) Haiigute oGnacTh onpeneneHus GyHKIUH:

18. (16) Pemute ypaBHEHuUE:

JlononHUTENbHAS YacTh
[Tpu BeIMonHEHNH 3afaHuil 19-22 3anumuTe HOMEp 3aJaHus, X0/ PELICHHs U TOTy4YEeHHBbIH OTBET

19.Haiinure HanbOonbiee 3HaueHne PyHKUnUU y=x3+2x2+x—7 Ha otpeske [—3; —0,5]

20. Hanmmure ypaBHEHHE KacaTelbHOM K rpaduky Gpynkuun f(x)=2x*+4x-1 B TOuKe Xo=2.
21. Beraucnure miommais (GUIryphl, OrpaHUYeHHON IMHUSIMA Y = X - 6Xx+9,x=0, x=1,y=0.

22. OcHoBaHuE MPSAMOYTOJILHOTO Mapaenenumneaa — kBaapar. Haiinute 00b€M napasuienenunena, €ciu
€ro BBICOTa paBHA 6 CM, a JIMAroHaJIb napajielienumena 00pasyer ¢ IIOCKOCThI0 OCHOBaHus yroi 45°.

III. ITAKET 59K3AMEHATOPA
III a. YCJIOBUA

KoanuecTBO BapHaHTOB 3aJaHUA IJA IK3aMECHYIOIIET0CS — 25 BapHUaHTOB
BpeMSI BBIINNOJIHCHUA 3aJaHUA — 4 4aca.



OOGopynoBaHue: 3aJaHue, JIHCThl CO IITAMIIOM ISl BBIMOJTHEHUS pPabOThI, JIUCTHI JIS
YEepHOBUKA, pPyUKa, JIMHEIKa, KapaH/alll, KaJIbKYJISTOp

OOyyaromumcs pa3peniaercsi HCIoJb30BaTh CIPABOYHBIC MATEPUATIBI:
- TaOJUITY KBaAPATOB JBYX3HAYHBIX YHCE;

- hopMyJIBI KOPHEH KBaIPAaTHOTO YPaBHEHHUS;

- TO’XKJIECTBA COKPAIIIEHHOTO YMHOKCHUS;

[116. KPUTEPUU OLIEHKU:

PexoMeHaanmu mo npoBeIeHUI0 M OLICHUBAHUIO IK3aMeHAa
K npoBenennio sk3aMeHa o MaTeMAaTUKE I KaXKJA0TO CTYAEHTAa TOTOBUTCS:

- TEKCT C BAPUAHTOM SK3aMEHAIIMOHHOU paboThI;

- KpaTKasi MHCTPYKIIUS ISl CTYJICHTOB;

- IIKaJia IepeBo/ia OAJIJIOB B OTMETKH;

- JIACTHI JUISI YHUCTOBOTO OQopMIEHUS pabOThl M Ui YEPHOBUKA CO IITAMIIOM

00pa30BaTEeNIbHOTO YUPEKICHHUS.
[Ipu sTOM MeTonm U opma OnMMCcCaHUs PEHICHUs 3aJladd MOTYT ObITh IPOU3BOJIBHBIMU. Bee
JUCTHI MOAMUCHIBAIOTCS U MOCJE 3aBEPIICHUS pabOThI CAAIOTCS MPEIo1aBaTelko.

Ha sx3ameH cTyneHTam pa3pemaercsi HpUHOCUTD KAJIBKYJIATOPBI.

TeKkCcT IK3aMEHAIMOHHBIX 3aJAHUN CONIPOBOXKIAAETCA KPATKOW HHCTPYKIUEN ISl CTYIACHTOB,
HIKaJI0W repeBojia 0auioB B OTMETKHU MO MATHOAIIBHOM cHUCTEME ISl TIOJYUYEHUS KaXK 101
U3 MOJIOKUTENIBHBIX OTMETOK («3», «4», «5»), KOTOpbIe OCTAIOTCSI OTKPHITHIMU ISl HUX B
TEYEHUE BCETO BPEMEHHU dK3aMeHa. [lepen HayanoM BBITIOTHEHUS TUCbMEHHOMN
HK3aMEHAIMOHHOW PabOThl, CTYJICHTBI JOJKHBI OBITh 03HAKOMJIEHBI C €€ CTPYKTYpPOH,
KPUTEPUSMHU OLICHKH 3a/1aHUH, KON repeBoja 0aioB B OTMETKHU.

CTyzaeHTaM HOSCHSETCS, YTO OCHOBHBIE TPEOOBAHMUS K BBIIIOJHEHUIO 33JJaHUM COCTOAT B
TOM, UTOOBI:

1. N3 NpenCcTaB/€HHOro peweHns Bblal MOHATEH X0[4
paccy>XaeHuUn CTyaeHTa;

2. Xon4 peweHusa 6bi1 MaTeMaTUYECKN FTPAMOTHbIM;

3. npencTaBsieHHbIV OTBET 6bl/1 NPaBUJIbHbLIM;

4. MeTo4 1 hopMa onmMcaHns pelleHns 3agadm MoryT 6biTb

NMPON3BOJIbHbLIMW,

5. BbIMOJIHEHWE Ka>XA0ro 13 3aaHun oueHnBaeTcsa B bannax.

3a mpaBWIbHOE BHITIOJHEHUE JTF0O0TO 3a/1aHusI U3 00513aTeIbHOM YaCTH CTYJCHT IMOTy4YaeT
onuH 6a. [Ipu BeITIOIHEHNN 3a1aHusl U3 00s3aTEILHOM YacTH, TJIe HEOOXOIUMO MPUBECTH
KpaTKOEe PEIICHHE, 3a HETIOTHOE pelIeHUE 3aaHus (BEIYUCIUTEIbHAS OMNOKA, OTIFCKA)
MOHO BeICTaBUTH 0,5 O6aiia. Eciau cTyneHT NpuBOAUT HEBEPHOE PEILICHHUE, HEBEPHBII
OTBET WJIM HE MPUBOJAUT HUKAKOTrO OTBETa OH moiry4aeT () 0asios.



Kpumepuu ouenku 3a0anuii u3 00noJaHUmMeIbHOU Yacmu

Copep>xaHue Kputepus Bannbli
MpuBeneHo BepHoe 060CHOBaAHHOE peLleHue, 3
npuBeneH NpaBuJibHbIN OTBET

[MpnBeneHO BEPHOE pelleHne, HO aonylleHa 2

BblYNCAMUTENbHaA owmnbKa nam onucka, npu
3TOM MOXXeT BbITb NOJIy4eH HEBEPHbIN OTBET

PeweHne HavyaTo NIOrnM4eckn BepHo, HO 1
nonyuieHa owmnbka, nmbo pelieHne He
noBedeHO 00 KOHLa, NMpu 3TOM OTBET
HEeBEPHbIN UK OTCYTCTBYET

HeBepHoe pelueHne, HEBEPHbIN 0
OTBET WM OTCYTCTBUE
pelleHns

Yucno 6amioB, KOTOPOE CTYACHT MOXKET MOJYyYHUTh 3a MPABUIHLHOE BHITIOJHEHHUE TOTO UITH
MHOTO 3aJaHusl, IPOCTABIISIETCS B CKOOKAX OKOJIO €ro HoMepa B OJlaHKe HK3aMEeHAI[MOHHOU
paboThl. baibl, mosy4eHHBIE 32 BCE BBIMIOJHECHHBIC 3aaHuUsI, CyMMHUPYIOTCS.

HIkana nepeBoaa 0a/U10B B OTMETKH 10 NATHOAJNIBLHOM CHUCTEMeE

OueHkKa Yucno 6annos,
HeoOXxoaumMoe onna
NoJIy4eHUs OLEeHKHU

«3» (yOooBNeTBOpPUTENbHO) 9-14
15-20
«4» (xopoLuo) (He MeHee oA4HOr0 3afaHuA U3
ONOMNOJIHNTESIbHON  4acTu)
21-30
«5» (0OTNYHO) (He MmeHee OBYX 3a4aHU N3

NOMNOJIHUTESIbHON  Y4acCcTwn)

[IIxana nepeBoaa 0aaIoB B OTMETKH MOXKET OBITh pa3MellieHa B HHCTPYKIIUU JIJIs
CTYICHTOB.

[lepen HayamoM BBIMOIHEHUS! paOOTHI TPOBOJUTCS MHCTPYKTAXK CTYJICHTOB, B KOTOPOM JI0
CTYACHTOB JOBOSTCS TPeOOBaHUS 10 BHIMOJHEHUIO SK3aMEHAITMOHHON PaOOTHI.
CryneHTam NosICHSIETCS, UTO:

1. Haunnath paboTy BCeM ClieyeT ¢ BBITIOJHEHUS 3a/IaHUi 0053aTeIbHON YacTH;

2. Jns nony4yeHust yA0BIECTBOPUTEILHON OLIEHKH, TIOCTATOYHO BBIMOJIHUTH 9-14 3amanuii
00s13aTEIbHON YacTH;

3. ns monyuyeHust oTMETKH «4», HEOOXOUMO BBITIOJIHUTE 15 3a1aHuil 00s13aTeIbHOM YacTH
Y HE MEHEE OJTHOTO 3aJaHus JOMOJHUTEIbHOW YaCTH;



4. JIns moy4deHust OTMETKHU «5», HE0OXOUMO BBITIOJIHUTE 15 3agaHuit 00s13aTeIbHOM YacTH
M He MeHee JIFOOBIX 2 3aJJaHuM JOITOJHUTEILHON YacTH;

5. CTyaeHT uMeeT IpaBo BBIOPATh, B MIEPBYIO OUEPEb, TC 3aJaHUs, IPU BBIMOIHEHUN
KOTOPBIX OH Oy/eT 4yBCTBOBATh cebOst Oosiee YBEPEHHBIM.



IIIs. SK3AMEHAIIMOHHA I BEIOMOCTD:

3K33M€H3HI/IOHH3H BC¢AOMOCTSH II0 MaTEeMaTHKE rpymnmna
I[aTa BHCCCHHUSA OLICHOK

I[aTa NPOBCACHUSA IK3aMEHA.

No

n/o

©.1.0.

Bapuant
3aJlaHus

Pesynbratel BioNHEHUS 3a0aHus (B Oaiiax)
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