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1. MOSICHUTEJIBHAS 3AIIMCKA

KoHTposibHO- oOIleHOUYHBIE CcpeAcTBa yuyeOHOro mnpeamera «MareMaTuka
pa3paboTaHbl Ha OCHOBE:

denepanbHOT0 roCyJapCTBEHHOTO 00pa30BAaTENBLHOTO CTaHJApPTa CPEIHEro
obmero oopazoBanus (nanee — PI'OC COO);

IPUMEPHONH OCHOBHOM 00pa30BaTENbHONW MPOTPAMMBI CPEIHETO OOIIeTro
obpazopanus (manee — [IOOIT COO);

denepanbHOro rocyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa

cpeanero mpodeccuoHanbHOro oOpazoBanus (mamee — PI'OC CIIO) 21.02.01
Pa3zpabotka u 3kcrutyaranus HeTSHBIX U Fa30BbIX MECTOPOXKICHHUIA;

ydeOHoro 1aHa no cneuuaibHocTd 21.02.01 PazpabGoTka u skcrutyaraius
HEe(PTIHBIX U Ta30BBIX MECTOPOXKICHUI;

paboueii mporpamMMmbl BocnuTanus no crneruaibHoctu 21.02.01 Pa3zpabotka u
AKCIUTyaTalusi HePTAHBIX U Ta30BbIX MECTOPOXKICHUMN

KoHTponbHO- olleHOYHBIE cpencTBa yuyeOHOro mpenMera «MaTtemarukay
pa3paboTaHbI B COOTBETCTBUHU C Konnenmuei MPENOAABAHUS
o011eo0pa3oBaTEIbHBIX TUCUUTUIAH c y4eTOM npodeccuoHaIbHON
HAIPaBJIICHHOCTH MPOTpaMM  CpedHero mnpodeccHoHalbHOTO  00pa3oBaHMs,
peanm3yeMblx Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs, YTBEPKICHHOM
pacnopsbkeHueM  MunHuctepcerBa mnpocBenieHus Poccuiickon  ®depepauun  OT
30.04.2021 Ne P-98, ma ocHOBaHMM mHcbMa /JlemaprameHTa rocynapCTBEHHOU
noJIMTUKU B cepe  cpeaHero  mpoPecCHOHAIBHOTO  OOpa3oBaHMS U
npodeccuoHaibHOTO  00y4yeHuss MuHucTepcTBa TmpocBelieHus  Poccuiickoit
®enepaunu ot 30.08.2021 Ne 05-1136 «O HanpaBIeHUN METOAUK MPEMOAABAHUSY.

Conepxanue  KOHTPOJIBHO-  OIIEHOYHBIE  CpPEJCTBA IO  MPEIAMETY
«Maremarukay pa3pabOTaHO Ha OCHOBE:

cuHXpoHu3anuu obpazonarenbHbiXx pe3ynbratoB ®I'OC COO (TUYHOCTHBIX,
npenMetHbix, MetanpeameTHsix) 1 I'OC CIIO (OK, TIK) ¢ yueTtoM mpoduiibHON
HanpaBieHHocTU cneruanbHocTH 21.02.01 Pa3paboTka u skcrtyaranys HeTIHbBIX
U Ta30BbIX MECTOPOXKJCHHM, MHTETpallUd W IPEEMCTBEHHOCTH COAEPKaHUSA IO
MpEAMETY «MaremaTtuka» u COJIepKaHUS Y4EOHBIX JTUCLUILINH,
npodeccuonanbHbix Moayieit ®I'OC CIIO.

B pamkax mporpamMmbl ydeOHOro mpeamera Martematnka 0O0yYaroIIUMHUCS
OCBAaMBAIOTCSl JIMYHOCTHBIC, METalpeIMEeTHbIe W TMPEAMETHBIE pe3yibTaThl B
cootBercTBUM ¢ TpeboBanusiMu @DI'OC cpegnero oOmero oOpa3zoBaHUS:
muuHoctHeie (JIP), wmertanpenmerneie (MP), npeamernble st 0a3oBOro u
yriryonenHoro yposHs uzyuenus (I1P6/I1Py):

Koambt IInanupyemble pe3ybTaThl 0CBOCHHMS Y4eOHOI0 MpeaMeTa BKJIIYAIOT:
pe3yJ1bTaToB

JInuHocTHbIe pe3yabTarsl (JIP)
JIP 05 | c(hOPMUPOBAHHOCTHh OCHOB CAMOPA3BHUTHS U CAMOBOCITUTAHUS B COOTBETCTBHH




Koanl
pe3yabTaToOB

IInanupyemble pe3yJbTaTbl OCBOCHHMS Y4e0OHOI0 NMpeIMeTa BKJIKYAIOT:

C O6H.I€‘-I€JIOBC‘-I€CKI/IMI/I HCHHOCTAMU U UACATIaMHU TPAXKIAHCKOI'O 06H.[€CTBa;
T'OTOBHOCTDb n CIIOCOOHOCTH K CaMOCTOHTCHBHOﬁ, TBOp‘ICCKOfI u
OTBETCTBCHHOM JACATCIIBHOCTH,

JIP 07

HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMHM, JECTBMH MJIAJIIEro BO3pacTa,
B3pOCIBIMH B  00pa3oBaTeNbHOMW, OOIIECTBEHHO TIOJNE3HOH, y4eOHO-
MCCIIE/IOBATEIbCKOM, MPOSKTHOM M APYTHX BUAAX JCATEILHOCTH;

JIP 09

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YKCIIE CaMO0OOpa30BaHUIo,
Ha TPOTSHKEHUHM BCEW JKM3HM; CO3HATENHLHOE OTHOIICHHWE K HEMpPEephIBHOMY
00pa30BaHMIO KaK YCJIOBHIO YCIICITHOW MPOPECCHOHATBHON M 00IIECTBEHHOMN
JeSITeNIbHOCTH;

JIP 13

OCO3HAHHBIM BBIOOp Oyaymed mpodeccud ¥ BO3MOXKHOCTEH peanu3aluu
COOCTBEHHBIX JKM3HEHHBIX IUIAHOB; OTHOIIEHHE K MPOPECCHOHAIBHOMN
ACATCIIbHOCTH KakK BO3MOXHOCTH ydacTtua B pEeICHUA JINYHBIX,
0OIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM;

JInyHOCTHBIE pe3yJibTaThl IporpaMmbl Bocnutanus (JIPBP)

JIPBP 4.2

CTpeMsluiicss K (GOPMUPOBAHUIO B CETEBOW CpeAe JIMYHOCTHO U
po(heCcCHOHATILHOTO KOHCTPYKTUBHOTO «IIM(PPOBOTO Cleaar;

JIPBP 15

CCTpeMSIIIUICS K CaMOPa3BUTUIO u CaMOCOBEPILIEHCTBOBAHMUIO,
MOTHUBHUPOBAHHBI K OOyYEeHHIO, K COIMAIBHOH M MpodhecCHOHATHHOU
MOOMJIBHOCTH Ha OCHOBE BBICTpaMBAaHMS >KM3HEHHOW M NMPOQecCHOHAIBHOMN
TPacKTOPHH.

JleMOHCTpUpYIOIIUY HWHTEpPEC H CTpEeMIIGHHEe K TpodeCCHOHaTbHOU
ACATCIIBHOCTHU B COOTBETCTBUU C Tpe6OBaHI/I${MI/I COIIMAaJIbHO-3KOHOMHNYECKOI'O
pa3Butusi Camapckoii 061acTH;

MeTtanpeamerHbie pe3yabTaTbl (MP)

MP 01

YMEHUE CaMOCTOATEIBHO OIPENENATh LEIH ACATEIbHOCTH U COCTABIIATH
IJIAHBl JEATEIBHOCTH; CAMOCTOSITENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATH U
KOPPEKTUPOBATh JEATEIIBHOCTh; UCIOJb30BATh BCE BO3MOXHBIE PECYPCHI IS
JOCTH)KEHHSI TIOCTABJICHHBIX LEJIEH W peaiu3alud IUIAHOB JIEATEIbHOCTH;
BBIOMpATh YCICIIHBIC CTPATETHHU B PA3IMYHBIX CUTYAIIHSIX;

MP 02

YMEHHE TPOJYKTUBHO OOINAThCA W  B3aUMOJCICTBOBATH B Mpollecce
COBMECTHON JESATENbHOCTH, YYMUTHIBATh TMO3UIMH JIPYTUX YYAaCTHUKOB
JesiTeNnbHOCTH, 2 (GEKTUBHO pa3peniaTb KOH(IUKTHI,

MP 03

BJIQ/ICHUE HaBBIKAMHM IIO3HABATEJBbHOM, Yy4eOHO-MCCIEA0BATENbCKON U
IPOEKTHOH NeATeNbHOCTH, HaBbIKaMU pa3pelieHus: npoliaeM; cnocoOHOCTh U
TOTOBHOCTb K CaMOCTOATCIbHOMY IMOUCKY MCTOAOB PCHICHUA MPAKTHYCCKUX
3aJa4, IPUMEHEHUIO Pa3IMYHbIX METOJI0OB MTO3HAHHUS;

MP 04

FOTOBHOCTh M  CHOCOOHOCTb K  CAMOCTOATEIbHOW  HH(POPMAIOHHO-
IIO3HABATEJIBHOM  JESATENBHOCTH,  BJAQJCHME  HAaBbIKAMM  IIOJYy4YEHUS
HEeoOXoauMoW HMHpOpMaUuu M3 CJIOBaped pa3HbIX THUIIOB, YMEHHUE
OPUEHTUPOBATbCA B PA3JIMYHBIX HCTOYHHMKAX HHGPOpPMALUU, KPUTUYECKH
OLICHHMBATh U MHTEPIPETUPOBATh MH(OPMALINIO, MOITYYaeMYIO U3 PA3IUYHBIX
VCTOYHHUKOB;

MP 08

BJIAACHUC A3BIKOBBIMU CpeJICTBaMPI - YMeHI/Ie SICHO, JIOTUYHO W TOYHO
u3jgaraTb CBOK TOYKY 3pCHHS, WCIIOJIb30BaTh aJICKBATHBIC S3bIKOBBIC
CpPEJICTBA;

MP 09

BJIaJICHME HABBIKAMM  II03HABATENbHOM  peduieKcuu Kak  OCO3HAHUS
COBEpUIAEMbIX JEHCTBUIl M MBICIUTENbHBIX MPOLIECCOB, UX PE3yIbTATOB U




Koanl
pe3yabTaToOB

IInanupyemble pe3yJbTaTbl OCBOCHHMS Y4e0OHOI0 NMpeIMeTa BKJIKYAIOT:

OCHOBaHHﬁ, T'paHUll CBOCTO 3HAHWA W HC3HAHHWA, HOBBIX ITO3HABATCIBHBIX
3a1a4 U CpCACTB UX OOCTHIKCHUS.

IIpenmernble pe3ybTathbl 0a3osblii (I1P0)

ITP6 01

c(OPMHPOBAHHOCTh TPEACTaBICHUI O MaTeMaTHKe KaK YacTH MHMPOBOMH
KyJIBTYpbl U MeCT€ MaTeMaTHKH B COBPEMEHHOW HMBWIIM3ALUH, CIIOCO0ax
ONMCAaHU SBJICHUN PEaJIbHOTO MUPA Ha MATEMATUYECKOM S3BIKE;

I1P6 02

c(hOpMUPOBAHHOCTh TMPEACTABICHU O MaTeMaTUYECKUX TMOHATHUSAX Kak
BAKHEMIINX MATEMAaTUYECKUX MOJENAX, [TO3BOJIIIOIINX ONKUCHIBATh U U3Y4YaTh
pa3HbIe MPOLECCHl U SIBJICHUS; IOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOTO
IIOCTPOCHUSI MATEMATUYECKUX TEOPHIL;

I1P6 03

BJIaACHUEC MCETOAaMM JOKA3aTCJIbCTB M AJITOPUTMOB PCIICHUA, YMCHUC HX
INPUMCHATH, IPOBOJUTL JOKA3aTCIbHBLIC PACCYXKACHHUS B X0AC PCIICHUA 3a/1a4;

I1P6 04

BJIQJICHWE  CTAaHAAPTHBIMU  TMpUEMaMH  pElIeHUS  palUOHAIbHBIX U
UppALMOHATBHBIX, TOKa3aTeIbHbIX, CTEMEHHBIX, TPUTOHOMETPUUECKUX
YpaBHEHHH W  HEPAaBEHCTB, UX CHUCTEM; HCMOJIb30BAaHHE TOTOBBIX
KOMITBIOTEPHBIX MpOrpamMM, B TOM YHCIE JUIsl TOMCKA MyTH PELICHUS U
WUTIOCTPALIMY PellieHUs] ypaBHEHUI 1 HEPaBEHCTB;

I1P6 05

c(OPMUPOBAHHOCTh MPEACTABICHUN OO0 OCHOBHBIX TIOHATHUSX, HUICSIX U
METOJaX MaTeMaTUYECKOr0 aHaIu3a;

I1P6 06

BJIQ/ICHUE OCHOBHBIMU TIOHATUSMU O IUIOCKUX U THPOCTPAHCTBEHHBIX
reoMeTpuueckux (urypax, MX OCHOBHBIX CBOWCTBaxX; C(QOPMHUPOBAHHOCTH
YMEHHUS pacro3HaBaTh reoMeTpuueckrue (PUrypbl Ha YepTexax, MOJCNAX U B
pealbHOM MUpE; TPUMEHEHUE U3YYCHHBIX CBOMCTB reoMeTprudecKux Quryp u
dbopMyn Ui pemieHUs] TeOMETPUYECKUX 3a7ad M 33734 C TMPaKTHYECKUM
COJIEpKAHUEM;

I1P6 07

c(OpPMUPOBAHHOCTh NPEJCTABICHUNA O MpoleccaXx U SBJICHUSX, HUMEIOIINUX
BEPOATHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM
MHUpPE, OCHOBHBIX IOHATHUAX JJEMEHTApHOW TEOPHM BEPOSTHOCTEM; YMEHHMU
HAaXOJUTh U OLIEHUBATh BEPOSTHOCTH HACTYIUIEHUS COOBITUH B MpOCTEHIINX
IIPAKTUYECKUX CHUTyalUsIX M OCHOBHBIC XapaKTEPUCTHUKU  CIy4YalHBIX
BEJIMYNH;

I1P6 08

BJIAACHUEC HABbIKaMMU MCIIOJIB30BAHUA TOTOBBIX KOMIIBIOTCPHBIX IIpOIrpaMm
IIpH PCHICHMH 3a/1a4;

IIpeameTHble pe3ybTaThl YriyoJaeHHblil ypoBensb (I1Py)

[Py 01

c(OpPMHUPOBAHHOCTH MPEACTABICHUI O HEOOXOJUMOCTH JIOKA3aTeIbCTB IMPHU
000CHOBAaHMM MAaTE€MaTHYECKHX YTBEPXKICHUM M pPOIM aKCUOMATUKH B
IIPOBEJICHUH JIETYKTUBHBIX PACCYKIECHUN;

TPy 02

c(OpMUPOBAHHOCTH MOHSATHITHOIO armapara Mo OCHOBHBIM pa3jeiaM Kypca
MaTeMaTHKH; 3HAaHUH OCHOBHBIX TEOpeM, (POpMyNl U yMEHHS MX HNPUMEHSITH;
YMEHHUSI I0Ka3bIBaTh TEOPEMbI U HAXOAUTh HECTAaHAAPTHBIE CIIOCOOBI PEIICHUS
3aj1a4;

[Py 03

chOpPMHUPOBAHHOCTh ~ YMEHHUH  MOJEIMPOBaTH  peajbHbIe  CUTYalluH,
UCCIIEJIOBaTh IIOCTPOEHHBIE MOJIENH, HHTEPHPETUPOBATh  IOTYUYEHHBIN
pE3yNbTar;

[1Py 04

c(OpMUPOBAHHOCTb MpEeICTaBICHUI 00 OCHOBHBIX TIOHATHSX
MaTeMaTUYeCKOro aHajly3a M WX CBOWCTBAX, BJIAJEHUE YMEHHUEM
XapaKTEePU30BaTh MOBEACHUE (PYHKIIMN, UCTIOIB30BAHUE MOTYUYEHHBIX 3HAHHUMI
JUISL ONIMCAHMS Y aHAJIM3a PEAJIbHBIX 3aBUCUMOCTEN;




Koambi IInanupyemble pe3yJbTaTbl OCBOCHHMS Y4e0OHOI0 NMpeIMeTa BKJIKYAIOT:
pe3yJIbTaToB
[1Py 05 BIIQJICHUE YMEHHSAMM COCTABJICHHUS BEPOATHOCTHBIX MOJEIEH IO YCIOBHUIO

3aJa4d U BBIYMCIICHUS BEPOSITHOCTU HACTYIUIEHUS COOBITHUM, B TOM 4YHCIE C
npuMeHeHneM (GopMysl KOMOMHATOPUKM M OCHOBHBIX TEOPEM TEOPHH
BEPOATHOCTEH; UCCIIEIOBAHMS CIIyYalHBIX BEIMYUH T10 UX PACIpPEACICHUIO.

B npouecce ocBoenuss mpeamera «MaTemaTuka» y 00ydaromuxcs
LeJIeHANPaBICHHO (OPMUPYIOTCSI YHHUBEPCAIIbHbIE YUeOHBbIE NEWUCTBHS, BKJIIOYAst
dbopmupoBaHue  KOMIETEHIMWA,  oOywarommxcss B o0jacTu  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM NESITENbHOCTH, KOTOPBIE B CBOK OYEPEAb
00ecIeynBaloT MPEeeMCTBEHHOCTh (opmupoBanus oOmmx kommnereHuuin ®I'OC
CIIO.

Buabl yHUBepCAJIBLHBIX YUeOHBIX Koawbl OO0uue KOMNeETeHIIUH
aeicTBU OK (B coorBeTcTBUU ¢ PI'OC CIIO no
®1oC COO cnennaabHoctu 21.02.01 PazpadoTka n
IKCIIyaTalusi HepTAHBIX U ra30BbIX
MECTOPOKICHMI.

Ilo3HaBaTe/bHbIC YHHBEPCAIbHbBIE OK 04

yueOHble AelicTBUSA (popMuUpoBaHue OcyliecTBISITh MOWCK M HCIHOJb30BaHUE
cOOCTBEHHOW 00pa30BaTENILHON CTPATETHH, uHpOpMaLuy, HE00X0IMMOH JUIS
co3HaTeabHOe (POPMHUPOBAHKE 3¢ exTrBHOTO BBITIOJTHEHHUS
00pa30BaTeNBLHOIO 3aIpoca) npogeccuoHaIbHbBIX 3ajad,
- BJIaJICHUE HaBbIKaMH I103HABATEIbHOM, pohecCUOHaTBLHOTO U JUYHOCTHOIO
y4eOHO-HUCCIIEIOBATEIbCKO U MPOEKTHOM pa3BUTHSIL.

NESTEIbHOCTH,  HAaBBIKAMHU  pa3perieHus
npobiaeM; crnocoOHocTh M rotoBHocTh K | OK 05 | Hcnonb3oBate MHPOPMALIMOHHO-

CaMOCTOSITCIIEHOMY TTOHMCKY METOIOB KOMMYHHKAIIHOHHBIC TEXHOJIOTHH B
pelieHus MIPAKTHYECKHIX 3aad, npohecCHOHATBHOM NeSTENbHOCTH.
MIPUMEHCHUIO pa3IMYHBIX METOOB

MMO3HAHHSA;

- FOTOBHOCTE H CHOCOOHOCTD K

CaMOCTOSATEILHON nH(GOPMAIIMOHHO-

IIO3HABATEJIbHOM JEATENBHOCTH, BIIAJICHUE
HaBbIKAMU MIOJIyYEHUS HEoO0X0 1Mo
uHbOpMallMU U3 CJIOBaped pa3HbIX THIIOB,
YMEHUE OpUEHTUPOBATBCS B Pa3IUYHBIX
UCTOYHMKAX  HH(OpMaLMK, KPUTHYECKU
OLICHUBATh u UHTEPIPETUPOBATH




UHPOPMAIINIO, TOTYYaeMyI0 W3 pa3IHYHbIX
UCTOYHUKOB,;

- yYMEHHE  WCIOJNb30BaTh  CPEICTBA
UHPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
texHosmoruii (mamee - WKT) B pemenun
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpPraHU3aIMOHHBIX 3a7ad ¢ COOJIOICHUEM
TpeOoBaHMIA SPTrOHOMUKH, TEXHUKHU
0€30macHOCTH, TUTHEHEI,
pecypcocOepexeHus, MIPABOBBIX u
ATHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1acHOCTH;

- YMEHHME OIpeAcNiATh Ha3HAaYeHUue U
byHKIIH Ppa3INYHBIX COLIMAJIBHBIX
UHCTUTYTOB;

- BJajJcHHE HaBBIKAMU ITO3HABATEIbHOM
pediekcun Kak OCO3HAHHUS COBEPIIAEMBIX
JIEUCTBUH U MBICIUTEIBHBIX ITPOLIECCOB, UX
pe3yJIbTaTOB M OCHOBAHMM, TpaHUIl CBOETO

3HaHUS u HE3HaHUS, HOBBIX
MO3HABATENbHBIX 3a7ad M CPEICTB HX

JOCTHKEHMUSL.

KomMMyHuKaTHUBHbIE YHUBEPCAJIbHbIE OK 02 Opranu3oBbIBaTh  COOCTBEHHYIO
yueOHbIe AeicTBUA (KOJUICKTUBHAS U JIeSATEeIbHOCTD, BHIOUPATh TUIIOBBIE METO]IbI
WHAMBHUIyaJIbHAS JESTEIbHOCTD JUIs u CHOCOObI BBITIOJTHEHUS
peeHus yaeOHbIX, TTO3HABATEIbHBIX, npodecCHOHANBHBIX 3a7a4, OICHHWBATh HX
UCCJIEIOBATENbCKUX, IPOCKTHBIX, 3¢ (HEeKTUBHOCTH U KaYECTBO.
npodecCrOHaIbHBIX 33/1a4)

- YMEHHUE MPOTYKTUBHO OOIIATHCS 1 OK 06 | Paborath B KOJJIGKTHBE MW B KOMaHIE,
B3aMMO/ICHICTBOBATH B IIpoOIECcCe 3ppeKTHBHO 00maTbCs C  KOJUIETaMH,
COBMECTHOM J1€ATeIbHOCTH, YUYUTHIBATh PYKOBOJICTBOM, IOTPEOUTEISIMH.

HO3ULMU IPYTUX YYaCTHUKOB AEATEIbHOCTH,

s dexTrBHO paspenaTh KOHOIUKTHI; OK 09 | OpuentupoBaTtbCcsi B YCJIOBHUAX YacTOM
- BJIQJICHUE S3bIKOBBIMH CPEACTBAMH - CMEHBI TEXHOJIOTUH B MpOo(dhecCHOHATBLHON
YMEHHE SCHO, IOTUYHO U TOYHO U3J1araTh JESITeIbHOCTH.

CBOIO TOUKY 3PEHHUs, UCIIOIb30BaTh

aJICKBaTHbBIC SI3bIKOBBIE CPEJICTBA;

PeryasituBHble yHuBepcajbHble ydeOHble | OK 01 | [lonumars  CymHOCTH U COLUANBHYIO
AeiicTBUs (LIeTeNoNaranye, iaHupOBaHue, 3HAYUMOCTh CBOeH Oyayuieil mpodeccuu,
PYKOBOJCTBO, KOHTPOJIb, KOPPEKLIHUS, IIPOSIBJIAITH K HEM yCTOMYUBBIN UHTEPEC.
MOCTPOCHNE UHAUBHUIYAIbHON

00pa3zoBaTeNbHON TPACKTOPUH) [IpuaumaTe pemeHuss B CTaHOAPTHBIX H
- YMEHHE caMOCTOATENbHO onpeaensats enu | OK 03 | HecTaHIApPTHBIX CUTYyaIMsIX U HECTH 33 HUX
JESITEIbHOCTH U COCTABIIATh TUIAHBI OTBETCTBEHHOCTb.

NEeSITeNIbHOCTH; CAMOCTOSITEILHO bpaTth Ha ce0si OTBETCTBEHHOCTH 3a paboOTy
OCYIIECTBISATh, KOHTPOJIUPOBATH U OK 07 | unenoB KOMaH/Ibl, 3a pe3yJibTat
KOPPEKTUPOBAThH JEATEILHOCTD; BBITIOJTHEHUSI 3a/IaHUH.

HCIIOJIb30BaTh BCE BO3MOYKHBIE PECYPCHI AJIs

JOCTUKEHHSI TIOCTABJICHHBIX el U CaMOoCTOATENBHO ONPEAETATh 3a0aun
peanu3anuy MjaaHoB JesATEIbHOCTH; OK 08 | mpodeccnoHanbHOTO M TMYHOCTHOTO

BBI6I/IpaTB YCIICHIHBIC CTPATCI'UU B

Pa3BUTHA, 3dHUMATLCA CaMOO6pa3OBaHI/IeM,




Pa3IUYHBIX CUTYaLUAX;
- YMEHHE CaMOCTOSITEJIbHO OLIEHUBATh U
MPUHUMATh PELEHUs, ONPEeIesIoIIne

OCO3HAHHO IJIAHUPOBATH TIOBHIIIICHHE
KBaTU(hUKALIAN

CTPATCTUIO NOBCACHUS, C YHECTOM

TpaXXJAHCKHUX U HPaBCTBCHHBIX IIEHHOCTEI.

B nemsx moaroroBku oOyuarommxcs kK Oyayimieid npodecCHOHAIbHOM
JEeATENbHOCTH MNPU H3YyYEHHH Y4eOHOro mnpeaMera MaTemaTuka 3aKiiaJbIBacTCs
ocHoBa s (opmupoBanus I[IK B pamkax peammzanuu OOIl CIIO 1o
cneruanbHoct 21.02.01 Pa3paGoTka u skcrutyatanus He(TSIHBIX M Ta30BBIX

MECTOPOKICHUN.

Koapl
K

HaumenoBanmue IIK (B coorBercTBUM ¢ ®T'OC CIIO) no cnenuajaibHOCTH
21.02.01 Pa3zpadoTka u 3KkcnIyaTtanusi He)TAHBIX U Ia30BbIX

MECTOPOKIEHHH.

Pa3paboTka u 3kcruryaTanusi HepTAHBIX M Ta30BbIX MECTOPOXKAEHU I

IIK 2.5

O opMIATh TEXHOJOTUYECKYIO U TEXHUYECKYIO JOKYMEHTAIHUIO TI0
AKCIUTyaTaIluy He(Tera3onpoMbICIOBOTO 000Dy IOBAHUS.

KoHTpoab U ouneHka pe3yJibTaTOB OCBOCHUS Y4eOHOW JUCHUNIMHBI 110

pasaejiam, TeMaM

HanmenoBanmne pasaciia, TEMBI

[Tokazarenu oneHKu
pe3ynbTarta

@DopMBbI KOHTPOJISI U
OLICHHUBAHUS

Pa3zpnen 1. Anredpa n Hayajia aHaIu3a

1.1. IToBTOpEHUE

JIPS, JIP7, JIPs13, JIP814,
MP2, MP3, MP4, MPS,
MP9, [1P63, [1P64, TPy 10,

BxonHOM KOHTPOJIb

1.2. DneMeHThl TEOpUU MHOMKECTB U
MaTeMaTHYECKON JIOTUKHU

JIPS, JIP7, JIP13, JIP10,
JIPs13, JIPBl4, JIPmlS,
MP2, MP3, MP4, MPS,
MP9, ITP61, TIP62, Ipy9,

YCTHBIN 0I1poc,

CaMOCTOATCIIbHAsA pa60Ta

1.3. JlelicTBUTENIBHBIC YHCIIA

JIP5, JIP7, JIPs13, JIP814,
MP1, MP2, MP3, MP4,
MPS8, MP9, [1P63, ITPy10,

CamocrosrenbHas pabora,
OIIpOC, CaMOIIPOBEPKa

1.4. Crenennas GbyHKIMS.
WppanmoHnanbHble ypaBHEHUS U

HEPaBEHCTBA

JIPS, JIP7, JIPB13, JIPB14,
MP2, MP3, MP4, MPS,
MPS, MP9, T1P63, [1P04,

camocTosiTeNbHast  padora,
OIIpOC, CaMOIIPOBEpKa

L.5. IToka3zarenbHas byHKIMS,
ITOKa3aTeJIbHbIE YPABHEHUS U

JIP5, JIP7, JIP®13, JIPB14,
MP2, MP3, MP4, MPS,

CamocTtosTenbHas pabora,
OIIPOC, CaMOIIPOBEPKa
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HEpaBEHCTBA MP9, I1P61, I1P62, ITP63,
[1P64, Tlpy9, I1Py10,
1.6. Jlorapudpmuueckas ¢yukuus,| JIPS, JIP7, JIP9, JIPB13, | CamocrositenpHas pabora,
norapu(MUIECKHEe YPAaBHCHUS JIPB14, MP1, MP2, MP3, onpoc, KOHTPOJIbHAS
HEpaBEeHCTBA MP4, MP8, MP9, T1P63, pabora
[1P64,
1.7. Tpuronometrpuueckue popmyner  JIPS, JIP7, JIPB13, JIPB14,|[IpakTrueckas pabora,

MP1, MP2, MP3, MP4,
MPS8, MP9, [TPG3, IIpy9,

camocTrosTeNnpHas pabora,
orpoc

1.8.
YPaBHEHUS U HEPABEHCTBA

Tpuronomerpruyeckue

JIP5, JIP7, JIP9, JIPBl13,
JIPs14, MP1, MP2, MP3,
MP4, MP8, MP9, TIP63,

[1P64,

[IpakTnueckas
camocTrosiTeNbHas  pabora,
orpoc, CaMOIIPOBEPKa,
KOHTpOJIbHAsl paboTa

pabora,

1.9. Tpuronomerpuieckne GyHKIUN

JIPS, JIP7, JIP9, IJIP10,
JIPs13, JIPB14, MP2, MP3,
MP4, MP1, MP8&, MP9,

[IpakTuueckas pabora,
camocTosTeNbHas pabora,
OIIPOC, CaMOTIPOBEPKa

[1P63,
1.10.ITpousBonnas u ee JIPS, JIP7, JIP9, JIPBI13,|[IpakTuyeckas pabora,
rCOMETPUUYCCKHUIA CMBICTT JIPB14, MP2, MP3, MP4, camocTrosiTeNnbHas  paboTa,
MP5, MPS§, MP9, T1P65, TCCTUPOBAHKE, ompoc,

[Ipy9,

camonpoBepka, 1MJ13

1.11. TlpumeHeHue MPOUZBOAHON K
MCCIICTOBAHUIO (PYHKIIMH

7IP5, JIP7, JIP9, JIP10,
JIPs13, JIPe14, MP2, MP3,
MP4, MP1, MP5, MPS,

MP9, [TPGS, IIPy11,

CamocTtosiTenbHast pabora,
onpoc, M3, KOHTpoibHas
pabota

1.12. MuTerpan

JIP5, JIP7, JIP9, JIP10,
JIPs13, JIPe14, MP1, MP2,
MP3, MP4, MPS, MP9,

[1P6S5, ITPGS,

CamocTtosiTenbHast pabora,
onpoc, M/13, KoHTponbHas
pabora

Paznen 2. 'eomerpus

2.1.  IlapamienbHOCTH

U IJIOCKOCTEN

IIPSIMBIX

JIP5, JIP7, JIP9, JIP10,
JIP&13, JIPs14, TIP66, MP2,
MP3, MP4, MP5, MPS,
MP9, TIP61, TIP62,

[1py9, IIPy10,

TectupoBanue, onpoc

2.2. IlepneHAUKYISPHOCTD NPSMBIX U
[JIOCKOCTEH

JIP5, JIP7, JIP9, JIPml3,
JIPs14, MP2, MP3, MP4,
MP5, MP8, MP9, IIPGl,
T1P62, TIPG6, Ipy9,

TectupoBanue, onpoc

[1Py10,

2.3. MHOrOrpaHHUKN

JIPS, JIP7, JIP9, JIP10,
JIPB13, JIP814, MP2, MP3,
MP4, MP2, MP3, MP4,
MP5, MP8, MP9, TIP61,

I1P62, TTPG6, ITPy10,

IIpaktuyeckass  pabora,
camocTosiTeNbHast paboTa,
TECTUPOBAHUE
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2.4. BexTopsl B IPOCTPaHCTBE JIPS5, JIP7, JIP9, JIP10, | CamocTositensHast paboTa,
.HPB13, .HPB14, MP2, MP?), OIIpOC, CAaMOIIPOBEpPKA,
MP4, MP5, MPS, MP9,
I1P61, TTP62, ITP66, Ipy9,

[TPy10,
2.5. MeTton KOOpAUHAT B | JIPS, JIP7, JIP9, JIPBI13, | [IpakTrueckas paboTa,
IIPOCTPAHCTBE HPBI4, MPZ, MP3, MP4, KOHTPOJIbHAasA pa60Ta
MP5, MP§, MP9, 11P61,
I1P62, ITPG6,
2.6. llununap, KoHyC, map JIPS, JIP7, JIP9, JIP10, | TectupoBanwme, onpoc,

JIPB13, JIPB14, MP2, MP3,
MP4, MP5, MP8, MP9,
I1P61, TTP62, TTP66,

TIPy10,

2.7. O0BeMEI TEl JIPS, JIP7, JIP9, JIP10, | CamocTosiTenbHast pabora,
HPB13, .HPB14, MP2, MP3, OIIpOC, 3a4Y€T

MP4, MP5, MPS, MP9,
I1Po1, ITP62, ITP66,

TPy10, [TPyl11,

2. 3AJJAHUSA JIs1 KOHTPOJISA U OHEHKHW OCBOEHMUS ITPOTI'PAMMBI
YYEBHOI'O IPEJIMETA

2.1. 3aganus IS TEKYILEro KOHTPOJIs

2.1.1. Bxognoii kourpoab Haznauenune: KOC npenHazHaueH JUIsl ONpENEIeHHUsS] OCTATOYHBIX
3HAHWM M YMEHH 32 KypC OCHOBHOM IIKOJIBI.

@®opma: KOHTpOJIbHasA paboTa.

Ymenusi: 1) onepupoBarh C palUOHAIBHBIMH 4YHCIaMH, 2) MpeoOpa3oBBIBATH
anreOpanyeckre BbIpaKeHMsI, 3) pelaTh JIMHEHHbIE M KBaJpaTHbIE YPaBHEHUs U ypaBHEHMS,
cBojsIIMECs K HuUM, 4) pemarb JHMHEHHBIE HEPAaBEHCTBA, 5) pelaTh MpPOCTEHIINE
reOMETPUYECKHUE 3a7a4n

3Hanusa: 1) neifctBUil C JECATUYHBIMM U OOBIKHOBEHHBIMH Jpo0sMHU, 2) (popmyisl
COKpPAIICHHOTO0 YMHOXEHUs, 3) MpaBuiia IeUCTBUM C MHOTOWJIEHAMHU U OJJHOYJICHAMU, 4) mpaBuiia
JecTBuil ¢ anreOpandeckMMU JApoOsIMM, 5) aJaropuTM pELIeHHs JIMHEHHBIX U KBaJpaTHBIX
ypaBHEHMH; (OpPMyJbl BBIUMCIEHHS KOpPHEH KBagpaTHOIO YypaBHEHHs, 6) TeEOpeMbl O
PaBHOCUJIBHOCTU YpaBHEHHM, 7) aNropuTM peuieHus JIUHEHHBIX HEpaBeHCTB, YHCJIOBbHIE
IPOMEXKYTKH; 8) OCHOBHbIE FeOMETpUUECKUEe QUryphl, GOPMYIIbI Ul BEIYUCIEHHS NIEPUMETpa U
TUTOINAN TPEYTOJBHUKOB U YETHIPEXYTOJIBHUKOB; TeopeMy [Iudaropa.

3aganue:

Bapuant Ne 1



1.Pemure 3a1a4y ¢ NOMOIIbIO CUCTEMbI YPABHEHHUI:

12

Ilepumemp npamoyzonvnozo mpeyzoavHuka pasen 84 cm, a eco cunomenys3a pagna 37 cm.
Haitoume nnowadv 3moz2o mpey2o1bHuKa.

2. Pemure 3a1a4y ¢ NOMOIIbIO CUCTEMbI YPABHEHUI:

T'unomeny3za npamoyzonsnozo mpeyzonvnuka pagua 13 cm. Ecnu ooun u3 eco kamemoa
yeenuuums Ha 4 cm, mo cunomenyza ygenuuumovca na 2 cm. Haiioume xamemoi

mpey201bHUKa.
I[TAKET ITPETIOJJABATEJIA
- OTBETHI K 3a1aHUAM
Homep 3ananus Bapuant 1 Bapuant 2
1. 2 5,5
2. a) a*+ 125 8b°—1
0) (a + b)? a’+ b3
a—-»>b
B) 82 V7
3. a) ab
1
a a+b
0) (b — a)? X — 2
b?+ ab + a? 2x(x — 3y)
4. a) 6 1 1
5" 5 3
0) 12 11,13
5. a) (_%; +Oo) [=5; +)
0) [0; +) (==; 0.8)
6. 210 5,12

- KPUTEPUU OLICHUBAHNUA .

OTBET OLICHUBACTCSI OMMEMKOU «5», €CJIN:

pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,

B JIOTUYECKHUX PACCYKJICHUAX U 000CHOBAHUHU PEIICHHs HET MPOOEIIOB U OMIHOOK;
B PCIICHUHU HECT MATCMATHUYCCKUX OIHI/I60K (BO3MO)KHa OJHa HCTOYHOCTH, OIIMCKaA,

KOTOpas HE ABJISACTCA CIICACTBUCM HC3HAHUA WJIM HCIIOHUMAHUA y‘-Ie6HOFO MaTepHana).

Ommemka «4» CTaBUTCS B CICAYyIHUX ClIy4dasXx:

pa60Ta BBIIIOJIHCHA ITIOJIHOCTBIO, HO 000CHOBaAHHS IIATOB pEeICHUA HEOOCTATOYHEBI

(CCHI/I YMCHUC 000CHOBBIBATH pacCyxACHUs HC ABJISIOCH CIICLINAJIbBHBIM 00BEKTOM HpOBepKI/I);
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JOMYIIEHBI OJ{HA OIMMOKAa WJIM €CTh JIBa — TPU HEMOYETAa B BBIKJIAJKAX, PUCYHKAX,
yepTerkax wiu rpadukax (ecnmd 3TH BUABI pabOT HE SBJBSUIMCH CHENHUATBHBIM OOBEKTOM
MIPOBEPKH).

Ommemka «3» CTaBUTCS, CCIIH:

JOTYIIeHO Oosiee 0HOM omKOKH Ui 0oJiee ABYX — TPEX HEIOUETOB B BHIKJIAKAX,
yepTekax WM rpadukax, Ho oOydaronuiicss o0magaeT 00s3aTeIbHBIMU YMEHUSMU TI0
MIPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, €CIIU:

JOTYIIEHBI CYIIECTBEHHBIC ONIMOKH, TMOKa3aBIIMe, YTO OoOydJarouiuiicss He oOnamaer

00s3aTeTbHBIMU YMEHHUSIMH 110 IaHHOM TeMe B IIOJTHOM Mepe.

1.2.2. KontpoabHasi padota no treme « KopHu u creneHm»

Ha3znauenne: KOC npenHazHaueH uist KOHTPOJIS U OLEHKU PE3YJIbTaTOB OCBOECHUS TEM
«/leiictButenpHbple umcnay, «CreneHHass ¢yHkuusa. HppauuoHanbHble ypaBHEHUS U
HepaBeHCTBay, «llokazarenbHas GyHKUNS, TOKA3aTENIbHBIE YPAaBHEHUSI U HEPABEHCTBAY.

®opma: KOHTpPOJIbHAs paboTa.

YMenusi: 1) omepupoBaTh C PALMOHAIBHBIMM M HMPPALUOHAIBHBIMU CTENEHIMH, 2)
pematb JpoOHO-pallMOHATbHBIE, MOKa3aTeJdbHbIE YpaBHEHUs, 3) pelarb HppalroHaJbHbIE
YpaBHEHMs U HEPABEHCTBA, 4) pelaTh I0Ka3aTeIbHble YPABHEHUS U HEPABEHCTBA.

3HaHuA: 1) NOHATHE CTENEHM uucia, 2) cBOMCTBa creneHel, 3) O/13 nppaunoHaaIbHbBIX
YpaBHEHUM, HEPABEHCTB.

II. 3AJAHUE JUTA OBYUYAIOIEI'OCA
Bapuanr Ne 1

1. Beruucnnts:
1
1)642
92: 9% 3) 21—2\/2 ] 4\/2

2)
2. Pemuth ypaBHEHUS:
| R A o

x+1  x-1  x2-1 X+
_ — 5x-7 — [~
V3—x=2 31557 = )
2)
3. PemuTh HepaBeHCTBA:
1) 4—-x>3 2) 32x-7= 27
Bapuant Ne 2

1. BelunuciauTs:
1 1 5
1) 27s 2)4s: 46
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3) 32-3v3 ¢ 2743

2. Pemuth YPaBHCHUS:

etz 1

x-2 x  x-2 5—x
VBx+1=8 0753 =(13)

3) 3
2)
3. Pemuth HepaBeHCTBA:
1 x+4 1
1) V2x -3 >4 2)(5) =3

III. ITAKET ITPETIOJJABATEJIA
- OTBETHI K 32IaHUAM

Homep 3apanus Bapuanr 1 Bapuant 2
. 1 8 3
2) 3 0,5
3) 2 9
2. 1 0 Her xopnen
2) 1 21
3) 1 -2
3. 1 (—o0; —=5) (9,5; +x)
2) [5; + =) (—o0; —1]

- KPUTEPHUH OLIEHUBAHMS:
OTBeET OIIEHUBAETCSI OMMEMKOU «3», eCIU:

paboTa BBIITOJIHEHA TIOJTHOCTHIO;
B JIOTUYECKHUX PACCYKIEHHUSIX U 00OCHOBAHUY PEIICHUS HET MPOOEIIOB U OMHUOOK;
B pPEIIEHWH HET MaTeMaTUYECKHX OMMOOK (BO3MOYKHA OJHA HETOYHOCTb, OIHCKA,
KOTOpast HE SIBJISICTCS CJICICTBHEM HE3HAHUS WIIM HEITOHUMaHHUs YYeOHOT0 MaTepuaa).
Ommemkxa «4» CTaBUTCS B CIEAYIOIUX CIyYasX:
paboTa BBITIOJTHEHA TIOJHOCTHIO, HO OOOCHOBAHUS IAroB PEIICHUS HEIOCTATOYHBI
(ecniu ymeHue 000CHOBBIBATH PACCYKIEHUS HE SBIISIIOCH CHIEIIUATBHBIM 00BEKTOM IIPOBEPKH);

JIOTYIIEHBI OJHAa OIMMOKAa WM €CTh JBAa — TPHU HENOYETa B BBIKIIAJKAX, PUCYHKAX,
yeprexkax WM Tpapukax (ecid 3TH BUABI padOT HE SBISUTHCH CHEIHAIBHBIM O00BEKTOM
MIPOBEPKH).

Ommemka «3» CTaBUTCSI, €CIIU:

JIOTTYIIeHO OoJiee 0THOM OmMOKH HiTu 0oJiee ABYX — TPEX HEIOUYETOB B BHIKJIAIKAX,
yepTexax win rpadukax, Ho 00ydJaromuiicss o0aagaeT 00sA3aTeTbHBIMUA YMEHUSIMHU 110
IIPOBEPSIEMOU TEME.

OTMeTKa «2)» CTaBUTCS, ECIU:

JOTMYIIEHBI CYIIECTBEHHBIC ONIMOKH, MOKa3aBIIMe, YTO OoOydJarouiuiicss He oOnamaer

00s13aTEIbHBIMU YMCHUAMU I10 ﬂaHHOﬁ TEME B IOJIHOMN MEpe.
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2.1.3. KonrpoJusbHas padora «Iloka3zaTenbHble U JorapugpmMudeckue ypaBHEHU»

Ha3znauyenue: KOC npenHazHaueH 1l OLIEHKH CHOPMHUPOBAHHOCTH MIPEAMETHBIX YMECHHIA:
ONepHpoOBaTh C JOrapu(Mamu, pemaTh MOKa3zaTeIbHbIE M JIOrapu(pMHUUYECKHe ypaBHEHHUS U
HEPAaBEHCTBA.

®opma: KOHTpOJIbHAs padoTa.

Ymenus: 1) onepupoBaTh ¢ UPpaLMOHAIBHBIMHM YUCIAMHM U Jorapudmamu 2) pemarb
nokasaTellbHble M Jorapudmuueckue ypaBHEHHS, 3) pemarh MOKa3aTeNbHbIE U
JorapupMUIECKIEe HEPABEHCTBA.

3nanusi: 1) MOHATHE WPpPAMOHAIBLHOTO YHWCia, Jorapudma, 2) CBOWCTBA CTENCHEH,
JEHCTBUS CO CTENEeHsIMH, 3) CBOMCTBA IorapudmMoB, OCHOBHOE JIOrapupMUIeckoe CBONUCTBO; 3)
PaBHOCHJILHOCTb YPaBHEHUH, 4) CBOMCTBA MMOKa3aTeNbHON U JIOTapUPMUUECKON (PYyHKIIUH.

II. 3SAJAHUE IJIA OBYYAIOUIET'OCA
Bapuant Ne 1

1. Beraucnure:

6 2 2
1)V36° 95 - 275
4 (L)Z 3) log,5225
2° 4)2) logs11
5)
2. Pemute ypaBHEHHE:
1) 5x+1 —
2741 3)
logs(3x +
1) =22)
2x+3 _ 2x+1
=124)
logs(x +
2) + logsx
=1
3. PemnTe HepaBeHCTBa:
N1 1
G =
2x+3 4 2%-1 < 17
lg(3x —4) > 1g(2x + 1)
1)
2)
3).
Bapuant Ne 2

1. Beruucaure:
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1) V642 75 - 493
4 (1)12 3) log,256
2 4) 2) log,664
5)
2. Pemite ypaBHEHHUE:
1) 22X+1 —
16*73)
logs(dx —
2) =32
O,2x2+4x—5
=14)
logz(x -
5) +
log(x +
2)=3
3. Pemute HepaBeHCTBA:
1 3x
() =2
3*-1 4 3%+2 > 28
logi(2x + 3) < logi(x +1)
2 2
1)
2)
3).
III. ITAKET ITPETIOJABATEJIA
- OTBETHI K 3aIaHUAM
Homep 3aganus Bapmuanr 1 Bapmuanr 2
. 1) 6 2
2) 0,2 1
8
3) 9 49
4) 2 4
5) 0 1.5
2. 1) -1 2.5
2) 1 5:1
3) 8 7.25
4) 1 6
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3.0 1) (—o0; 3] _1 o)
3’
2) (—oo; 1) [1; +)
3) (=5 + =) (=1; +o)

- KpUTEPUY OLIEHUBAHMS:
OTBeT OLICHUBACTCS OMMEMKOU «5», CCIU:

pa60Ta BBIINIOJIHCHA ITOJIHOCTBIO,
B JIOTUYCCKUX PACCYKIACHUAX U 000CHOBAaHUH peuICHUus HECT HpO6€J’IOB u OH_II/I6OK;
B PCIICHUHU HET MATCMATHUYCCKUX omuboK (BOSMO)KH& OJHa HCTOYHOCTH, OIIMCKa,
KOTOpas HE ABJISICTCA CIICACTBUCM HC3HAHUSA WJIKM HCIIOHUMAHUA yqe6H0ro MaTepHana).
Ommemka «4» CTaBUTCS B CICAYIOMUX CIIyYdasax:
pa60Ta BBIIIOJIHCHA ITIOJIHOCTBIO, HO 00OCHOBaAHHS IIIArOB peiCHUsA HEOOCTATOYHLI
(GCJ'II/I YMCHUC 000CHOBBIBATH pacCyxACHUs HC ABJIAJIIOCH CIICIIMAJIbHBIM 00BEKTOM HpOBepKI/I);

JIOTYIIEeHbI OJHa OIMOKAa WM €CTh JBa — TPHU HEJOYETa B BBIKJIAJKAX, PUCYHKaX,
yepTexkax win Tpadukax (ecid 3TH BHABI pabOT HE SBISJIUCH CHEIUATBHBIM OOBEKTOM
MIPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIM:

JOMYIIEHO OoJiee OAHOM OmMUOKH Wi O0Jee ABYX — TPeX HEJOUYETOB B BHIKIIAIKAX,
yepTexkax wid Tpadukax, HO oOyuwarommuiics oOjagaeT o00s3aTeIbHBIMH  YMEHUSAMH 10
IIPOBEPSIEMOU TEME.

OTMeTKa «2)» CTaBUTCS, ECIIU:
JOTMYIIEHBI CYIIECTBEHHBIE ONIMOKH, MOKa3aBIlIMe, YTO oOydarouiuiicss He oOnamaer

00s13aTEIbHBIMU YMCHUAMU I10 HaHHOﬁ TEME B IOJTHOMU MEpE.

2.1.4. KouTpoJuabHas padora no teme « Tpuronomerpusp»

Haznauenune: KOC mnpennazHaueH Ui OLEHKHM C(OPMHUPOBAHHOCTH MPEIMETHBIX
YMEHHUH: ONEepHpOBATh TPUTOHOMETPUUYECKUMH (PYHKUIUSMH, peIIaTh TPUTOHOMETPUYECKHE
YpaBHEHMS U HEPaBEHCTBA.

dopma: KOHTpoJIbHAsA paboTa.

YMenusi: 1) BBIYMCIATH 3HAYEHUS TPUTOHOMETPUUYECKUX (YHKIMHA IO 3aJaHHOMY
apryMeHTy; 2) BBIYHCIATh 3HAYeHHWE TPUTOHOMETPHUYECKUX BBIpaKEHWM; 3) pemaTh
TPUTOHOMETPUYECKHE yPAaBHEHHS; 4) pemiaTh TPUTOHOMETPUIECKHE HEPAaBEHCTBA.

3Hanmusa: 1) TpuroHoMmeTpuyeckue (QYHKIUM OJHOTO apryMeHTa; 2) OCHOBHBIE
TpUroHoMeTpudeckue Gopmyisl, 3) TpUroHOMeTpuueckrue (QyHKIMU, UX CBOWCTBA U rpaduku, 4)
oOpaTHble TpUTOHOMETpUYECKHe (QYHKIUH, S5) QopMynbl IS HAXOXKACHHS KOpHE ¢
TPUTOHOMETPUYECKHUX YPaBHEHUH, 6) MOJOXKEHNE TOUKH Ha TPUTOHOMETPUUECKOM KpyTe.

3AJJAHUE JIUT OBYYAIOIIET'OCA

BapuanT Ne 1
1. ITo 3HaUEHHIO OHOM U3 TPUTOHOMETPUUYECKUX (DYHKINH HAWIUTE 3HAYEHUS TPEX OCTAIBHBIX
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V3

. T
sina ==, -<a<m

2. Beraucaure:

, 15w 23m
sin— — cos—;
a) 4 4

V3 1) .
6) 12arccos7 — 3arccos (— 5) ;
1

B) V3
3. Pemure ypaBHEHus:
V3
a)

n — .
cos(;—Bx)—;-O,
n ———
6)tg(2x+z)— 1;
B) 5sinx — 3sin*x + 2 = 0;
r) 2cos*x — 3sin*x — sinx « cosx = 0.

3arctg( ) + Zarctgl'

4. Pemnte HEpaBEHCTBO:

sinx > —ﬁ;
a) 2
0)

T 3
cos(x——) <—
6 2.

Bapuant Ne 2
1. ITo 3HaYeHUIO OJIHOM U3 TPUTOHOMETPUUECKUX QYHKIMI HalUTe 3HAUEHUS TPEX OCTAIbHbIX
V5 3
cosa = ——, n<a<-—
3 2.
2. Beruucnure:
11w . 25T

a) tg — —Sin—/-;
4arccos (— g) + 6arccos (— ?) ;

0)

B) 3arctg+/3 + 4arctgl.
3. Pemure ypaBHeHUS:
T 1
2) cos(2x+z) +5=0
1

6)t9 (3x-3)=%

B) 7cosx — 3 + 6¢cos*x = 0;

r) 2cos’x — 2sin*x — 3sinx « cosx = 0.
4. Pemnte HEpaBEHCTBO:

a) cosx < ?;

V2

sin(x+£)2—
4 2.

0)

III. ITAKET ITPETIOJJABATEJIA
- OTBETHI K 32IAHUAM

Homep 3aganus Bapuanr 1 Bapmuanr 2




1 V2 W2 G _2, 25, 5
—-_——; == - 3’ 57 2
'\/§P 2 )
2. a) 0 3V3
2
0) T 21
B) 0 2
2 T T
3. a) g¢%__7m' nez —gig+nn, nez
5) T Tn St mn
——+—, nez —+—=
2 5 36+ 3 nez
B) (—1)”+1arcsin%+nn iarccos%+2nn, nez
nez |,
T
r) —arctg2 + mn; 7™ —circtg Z2+mn,
nez arctg§+7rn, n ez
4. a) 2m T _n .
[—?+2nn; —§+2nn] [ 6+27m' 6"'2”"]
nez , nez ,
6) T T
[Zml; —+27m],n €Z [—n+2nn; -=+ Znn]
3 2
nez )

- KDUTEPUU OLICHUBAHUA .
OTBeT OLCHHUBACTCA OMmMemKoul «5», cCin:

paboTa BBIITOJIHEHA TIOJTHOCTHIO;
B JIOTUYECKHUX PACCYKIEHHUSX U 00OCHOBAHUH PEIICHUS HET MPOOEIIOB U OMHUOOK;
B pEIICHUHM HET MaTeMaTHYeCKHX OMIMOOK (BO3MOXKHAa OJHAa HETOYHOCTh, OIMCKAa,
KOTOpas He SBJIAETCS CIEICTBUEM HE3HAHUS WIIM HEMOHUMAaHUS y4eOHOro MaTepuana).
Ommemkxa «4» CTaBUTCS B CIEAYIOIIUX CIyYasx:
paboTa BBINOJIHEHA MOJIHOCTHIO, HO OOOCHOBAHHUS ILIArOB PEIICHUS HEIOCTATOYHBI
(ecu yMeHue 00OCHOBBIBaTh PACCYKACHUS HE SBISUIOCH CIEIMATbHBIM 00bEKTOM MPOBEPKH);
JIOTYIICHBI OJHA OMMOKA WM €CTh JBa — TPH HENOYETa B BBIKIIAJKAX, PUCYHKAX,
yeprexax Wid Tpapukax (ecid 3TH BUABI padOT HE SBISUTHCH CHEIHAIBHBIM O00BEKTOM
HPOBEPKH).
Ommemka «3» CTaABUTCS, €CIIN:
JOMyIIEHO OoJiee OAHOM OmMOKM Wi Oojee ABYX — TPeX HEJOYETOB B BBIKIIAKAX,
yepTexkax wid Tpadukax, HO oOywarommuiics oOnagaeT o00s3aTeIbHBIMH  YMEHUSAMH 10
MIPOBEPSEMOIi TEME.
OTMeTKa «2)» CTaBUTCS, ECIIU:
JIOTYIIEHBI CYIIECTBEHHBIC OIIMOKH, IMOKa3aBIIKe, YTO OOydJaromuiics He obnamaer

00s3aTeIbHBIMU YMCHUAMU IO HaHHOﬁ TEME B HOJIHOM MEpe.




20

2.1.5. KonTpoJsibHas padora 1mo temMe «JeMEHTbl KOMOMHATOPUKH, CTATUCTHKH U TEOPUH
BEPOSITHOCTID)

Ha3nauenme: KOC npeanasHadeH il OLEHKHM C(HOPMHPOBAHHOCTH  YMEHHUH
OpUEHTHPOBATHCS B CTATUCTUKE U TEOPUH BEPOSITHOCTH.

®opma: KOHTpOJbHAsA padoTa.

Ymenus: 1) HaXOAUTH KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB; 2) BBIYMCIATH BEPOSTHOCTH
cOOBITHS; 3) BEIUUCIIAT YUCIIO COYETAaHUM, pa3MEIIEHUI U IePEeCTaHOBOK.

3HaHus: 1) moHATHE COOBITHSA, PABHOBEPOSITHBIX COOBITH, BEPOSTHOCTH COOBITHIl; 2)
COYETaHUs, pa3MELICHNs, TIEPECTaHOBKH; 3) (GOPMYJIBI ISl BEIYUCIICHHSI BEPOSTHOCTH COOBITHS,
4) hbopMybl A1 TOICYETA YHUCIIA COYETAHUH, pa3MeIlieHUH 1 IepecTaHOBOK.

3AJIAHUE JUUISI OBYUAIOIETOCS

Bapuant 1
1. CxonbKMMHU cITOCOOaMH MOXKHO Pa3MECTUTD 5 pa3IM4HbIX KHUT Ha MOJIKE?

2. CKOJIbKO TPEX3HAYHBIX YHCEJ C Pa3HbIMU IMdpaMu MOKHO cocTaBuTh u3 nudp 0, 1, 3, 6, 7,
9?

3. U3 10 uneHoB KoMaH/AbI HAJ0 BHIOPATh KamUTaHa U ero 3aMectuTens. CKOJIbKUMH criocobaMu
3TO MOYKHO cAejaTh?

4. Berunciure: 3Ps+ 2A%0— C°

5. BBIIyCKHUKH SKOHOMHYECKOTO HMHCTUTYTa padOTalOT B TPEX pPa3IMYHBIX KOMITAHUAX: 17
4enoBek B Oanke, 23 - B ¢upme u 19 - B HasmoroBo# nHcneknuu. Haiinure BEposSTHOCTH TOTO,
YTO CIIy4aiiHO BCTPEUYCHHBIN BBITYCKHUK paboTaeT B pupme.

6. MutieHp nipencTaBisier co0oit Tpu kpyra (0IMH BHYTPH JIPYTOro), paarnyChl KOTOPBIX PaBHBI
3, 71 8 cM. CTpeniok BBICTPENWI HE MENIACh U Momaji B MullieHb. Haiinure BeposiTHOCTh TOTO,
YTO OH MOMAaJ B CPEAHHIA KPYT, HO HE TIOTNaj B MaJleHbKUN KPYT.

Bapuanr 2

1. CxonbKMMHU cITOCOOaMH MOXKHO Pa3MECTUTDH 6 pa3IM4HbIX KHUT Ha MOJIKE?

2. CKOJIBKO TPEX3HAYHBIX YHCEII C Pa3HBIMH UG paMu MOKHO COCTaBUTh U3 mudp 0, 3, 4, 5, 8?

3. 13 8 uneHOB KOMaH/AbI HAJ0 BBIOpATh KamuTaHa U ero 3aMecTuTens. CKOIbKUMH CIIOCO0aMH
3TO MOXKHO cJlienarb?

4. Berancmute: Py — 2A% + 3Cg?

5. BBIYCKHUKK 3KOHOMMYECKOT'O MHCTHTYTa paboTal0T B TpeX PpasziIMYHBIX KOMIMaHusX: 19
YeJoBeK - B OaHke, 31 - B pupme u 15 - B HasToroBo uHcnekuu. Halaure BeposiTHOCTh TOTO,
YTO CIIy4ailHO BCTPEUYCHHBIN BBITYCKHUK paboTaeT B OaHKe.

6. Muienp npescTaBisier co0ol Tpu Kpyra (OJWH BHYTPHU JAPYIOro), paguychl KOTOPHIX pPaBHBI
4,519 cm. Crpenok BBICTpPENHII HE LEJSACh U Monan B MUllleHb. HaliiuTe BEpOSATHOCTh TOTO,
YTO OH IONAaJl B CPETHUI KPYT, HO HE MOMaJl B MAJIEHbKHM KPYT.

ITAKET ITPETIOJJABATEJIA
- OTBEThI K 32JaHUAM

Homep 3apanus Bapuanr 1 Bapmuanr 2




21

1 120 720.
2 100 48
3 36 28
4 177 - 36
5 23/59 19/65
6 5/8 1/9

- KPUTEPUHA OLICHUBAHNUA .
OTBeET OLICHUBACTCSI OMMEMKOU «5», CcClIn:

paboTa BBIMTOJIHEHA TIOJTHOCTHIO;

B JIOTUYECKHUX PACCYKIEHUSAX U OOOCHOBAHUY PEIICHUS HET MPOOEIIOB U OMIUOOK;

B pEIICHUHM HET MaTeMaTHYeCKHX OMIMOOK (BO3MOXKHAa OJHA HETOYHOCTh, OIMMCKAa,
KOTOpas He SBJIIETCS CICICTBUEM HE3HAHUS WIIM HETIOHUMaHUs y4eOHOTrO MaTepurana).

Ommemka «4» CTaBUTCS B CJICIYIONINX CIIyqasiX:

paboTa BBITIOJHEHA TMOJHOCTHIO, HO OOOCHOBAaHHUS IIaroB PEIICHUS HEIOCTATOYHBI
(ecnu ymeHue 000CHOBBIBATH PACCYKIEHUS HE SBIISIIOCH CIEIUAIBHBIM 00OHEKTOM IIPOBEPKH );

JOITYIIEHbI OJHAa OIMMOKAa WM €CTh JBa — TPH HEJOYETa B BBIKIIAJKAX, PUCYHKAX,
yepTexkax wWwid Tpadukax (ecid 13TH BHABI padOT HE SBISJIUCH CHEIUATBHBIM OOBEKTOM
IIPOBEPKN).

Ommemka «3» CTaBUTCS, €CIIH:

JIOTYIIIEHO 00JIee OTHOM OMMOKM UK O0JIee ABYX — TPEX HEIOYETOB B BHIKJIAIKAX,
yepTexax win rpadukax, Ho 00yJaroIuiicss o0aagaeT 00sA3aTeIbHBIMUA YMEHUSIMU T10
IIPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, ECIU:

JIOTYIIEHbI CYIIECTBEHHBIE OIIMOKH, MOKa3aBIlIKe, 4To oOydJaromuiics He obnamaer

00s13aTeIbHBIMU YMCHUAMU I10 ﬂaHHOﬁ TEME B IOJIHOMN MEpe.

2.1.6. HuauBuayajabHoe aoMaimiHee 3axaHue mno Teme «IIpousBoaHass QyHKIHW»
Ha3znauenune: KOC mnpennHasHaueH [uid OLEHKH C(OPMHUPOBAHHOCTM YMEHHMH BBIYUCIATH
MIPOU3BOJHYIO (PYHKIIUH.

dopma: KOHTpPOJIbHAs paboTa.

YMenusi: 1) HaxoIuTb NPOU3BOJHBIC DIEMEHTApHBIX (YHKIMHA, 2) BBIUYUCIATH
MPOM3BOJIHYIO CIOKHOM (DyHKITHH.

3nanus: 1) mpaBwia BBIUMCICHHUS TNPOU3BOAHOHN; 2) GOpMyINbl  BBIYMCICHUS
NPOU3BOJHON 3JEMEHTapHBIX (GyHKIMHA, 3) MpaBUIO BBIYUCICHHUS MPOU3BOJHON CIIOXKHOMN
(GYHKIMH.

3AJJAHUME JUTA OBYUYAIOIIEI'OCH

1. CocraBbTe PyHKIMM, UCTOJIB3YS CJAETYIONIYI0 KOAUPOBKY: - a
— KOJIMYECTBO OYKB B (haMHIIUH CTYJI€HTa (B IMEHUTEIHLHOM
najaexe), - b — KoiauuecTBO OyKB B ITOJIHOM UMEHU CTYJEHTA.

2. Haiiinre npou3Bo/HbIE NOJYYeHHBIX (PYHKIHIA.
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f(x)=ax?+bx®+8
fx)=(a+b) - x*+ (a—b)-xP
f(x) =ax*'+b-Inx + a*
f(x) = sin(bx) + cos(ax — b) + %
f(x) = 7eP*~8 4 12tg(ax + b)

1

)

3)

4)

5)

f(x) = log,x + b* + %%~ +%
fx) = Vxb 4+ x=@ 4 xb

6)

7)

ITAKET ITPEITOJABATEJIA

- KakJas paboTa HHAMBUAyaIbHA (OTBETHI HE MPEICKa3yeMbl)

- KPUTECPUH OLICHUBAHMWSA .
OtBert OLICHUBAETCS OMMEMKOU «5», CCJIn:

pa0oTa BBINOJIHEHA [TOJHOCTBIO;
B JIOTUYECKHX PACCYKIEHHUIX U 0OOCHOBAHHM PELICHUS HET MPOOEIOB U OMIMOOK;
B pCIICHHH HET MATeMaTHYECKUX OIMMOOK (BO3MOXKHA OJHA HETOYHOCTH, OIHUCKa,
KOTOpasi He SBIISICTCS CIIEICTBHEM HE3HAHMS WM HETIOHMMaHUs y4eOHOTO MaTepHaa).
Ommemkxa «4» CTaBUTCS B CIEAYIOIUX CIyYasx:
paboTa BBITIOJHEHA MOJHOCTHIO, HO OOOCHOBAHHWS IIArOB PEIICHUS HEeIO0CTATOYHBI
(ectu ymeHue 0O0CHOBBIBATH PACCYKACHUS HE SBISUIOCH CHIEIIMATbHBIM 0OBEKTOM MPOBEPKH);

JIOTYIIEHBI OJHAa OMMOKAa WM €CTh JBa — TPHU HENOYETa B BBIKIIAJKAX, PUCYHKAX,
gepTerkax wWiu rpadukax (ecid 3TH BUABI pabOT HE SBJSUIMCH CICIHUATBHBIM OOBEKTOM
MIPOBEPKH).

Ommemka «3» CTaABUTCS, €CIIN:

JIOTTYIIeHO OoJiee OTHOM OmMOKH HiIu 0oJiee ABYX — TPEX HEIOUYETOB B BRIKJIAIKAX,
yepTexax win rpadukax, Ho 00ydJaroIuiicss o0aagaeT 00sA3aTeTbHBIMUA YMEHUSIMU T10
IIPOBEPSIEMOU TEME.

OtMmeTKa «2)» CTaBUTCS, €CIIU:

JOTYIIEHBI CYIIECTBEHHBIC ONIMOKH, TOKa3aBIIMe, YTO OoOydJarouiuiicss He oOnamaer

00s3aTeTbHBIMU YMEHHUSIMU 110 IaHHOM TeMe B IIOJTHOM Mepe.

1.2.7. KontpoabHasi pabora no teme «IIpousBoanas pynkumm»

Hasznauyenue: KOC npenHasHadyeH 11 OLIEHKH CPOPMHUPOBAHHOCTH YMEHHUM BBIYUCIIATH
MPOU3BOIHYIO (PYHKIIMU U IPUMEHSATH €€ 7S UCCIeOBaHus (DYHKIUU. .
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dopma: KOHTpOJIbHAs paboTa.

YMenusi: 1) HaxoIuTb NPOU3BOJHBIE DIEMEHTApHBIX (YHKIMHA, 2) BBIUYUCIATH
MIPOU3BOJHYIO CIIOKHON (DyHKUMH, 3) HAXOIUTh 3HAUYEHUE MPOU3BOJHONW (YHKIMH B TOUKe, 4)
HaXOJIUTb MHTEpBalbl BO3pacTaHUsi M YObIBaHUSA (QYHKLUMH, S5) HAXOAUTh HauOosbllee U
HavMEHbIIIee 3HaueHHe (QYHKIMH Ha 33aJaHHOM MPOMEXYTKe; 6) uccienoBaTh (QYHKIHIO U
CTPOUTH €€ rpauK.

3HaHu: 1) IIpaBUJIa BBIUUCIICHUSI TIPOU3BOAHOIM; 2) bopmybl

BBIYMCIICHUS TPOU3BOIHON AJIEMEHTAPHBIX (DYHKLHMH, 3) MPaBUIO BEIUUCIICHUS
IIPOM3BOJHOMN CIOXKHON (DyHKIMH, 4) MOHATHE BO3pacTarouieil u yobiBaroeil pyHkuuy, 5)
MOHSATHE HAUOOJBIIETO U HAUMEHBIIEro 3HAaYeHHS (YHKIIUU Ha 3aIaHHOM MIPOMEXKYTKE, 6)
ITOPUTM HCCIIeI0BaHUs (DYHKIIMU C TIOMOUIBIO POU3BOAHOM.

3AJJAHUE JUTA OBYUYAIOUIETI'OCHA

Bapuant Ne 1
1) Beraucauth npousBoaHyto GyHkmun: a) X’ + H5x°
+ 24x*—=7
6) (5x*— 3x)*

x5-3x2+48

2) Haiitu y'(1), ecou: y) =—57
§x3—x2—4x+5_

b

3) Haiitu unTepBasibl Bo3pacTaHust U yObIBaHUS (DYHKLIUU: y=

4) Haiitu Hambosbllee M HauMeHbIIee 3HaueHue pynkmuu f(x) = x> — 6x* + 9 na
OTpe3Ke
[-2;2].

5) WccnenoBaTh GyHKIHUIO C TIOMOIIBIO TIPOU3BOAHOMN U TIOCTPOUTH ee rpaduk: Y = 2 + 3X —

x3,

Bapuant Ne 2
1) BeluncauTh NpoM3BOAHYIO GyHKIMH: a)  12x* —
5x” + 8 — 3x
6) (4x*—12)°

x3-7x*412

2) Haiitu y'(1), ecnu: y@) =—"5

3) Haiitu unTepBasbl BO3pacTanus u yobiBanus Gynkmuu: y = 2x° + 3x% — 2;

4) Haiitu Hanbonbllee ¥ HamMeHbIuee 3Hauenne pymkmmu [ (X) = x° + 6x* + 9x Ha
OTpe3Ke

[- 4; 0].

5) Hccnenosats GyHKIHMIO C TIOMOIIBIO MPOM3BOAHOMN U IOCTPOHTH €€ rpaduk: Y = —X° +

4x*— 4x.

[TAKET ITPETIOJABATEJIA

- OTBE€THI K 3AAAHUAM

Homep 3apanus Bapuanr 1 Bapuanr 2

1 a) 7x°+ 30x°+ 48x a) 48x%—-35x°-3
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6) 4(10x — 3)(bx*—
3x)3

6) 60x2(4x° — 12)%

-1,24

61
3

VY Bo3pacTaet npu X €
(—o0; =11 U [2; +20)
V y6siBaet mpu X € [—1;
2]

Y Bo3pacTaer npu X €
(—o0; =11 U [0; +)
V y6siBaer pu X € [—1;
0]

4 yx)=y(0)=9
max
[-2;2]

i () = J(—B) = 54

min y(x) = y(-2) =

—23
[-2;2]
5 (-1;0) — min (E;—l 5)-min
. 3 27
(1; 4) — max (2; 0) - max
(0, 2)- meperud (1 1, E)
3’ 27/ —mneperud

- KPDUTECPHUU OLICHUBAHUA
OtBert OLICHUBAETCS OMMEMKOU «5», CCJIn:

pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,

B JIOTUYCCKUX paCCYKACHUAX U 000CHOBAHUH pE€UIICHUA HET HpO6CJIOB n OIJ_II/I6OK;
B PCIICHUHU HCT MATCMATHUYCCKUX OIIHMOOK (BO3MO)KHa OJHa HCTOYHOCTbH, OIIMCKA,

KOTOpas HE ABJISACTCA CIICACTBUCM HC3HAHUA WUJIM HCIIOHUMAHUA y‘I€6HOF0 MaTepHana).
Ommemka «4» CTaBUTCS B clIeayromux ciry4daiax:
pa60Ta BBIINIOJIHCHA ITIOJITHOCTBIO, HO 000CHOBAHHS IIATOB peUICHUA HCIOCTATOYHBI
(ean YMCHUC 000CHOBBIBATH pacCyxCHUs HC ABJIJIOCH CIICLIMAJIbHBIM 00BEKTOM HpOBepKI/I);

JIOITYIIEHbI OJHAa OIMMOKAa WM €CTh JBa — TPH HEJOYETa B BBIKJIAJKAX, PUCYHKAX,
yepTexxkax WM Tpadukax (ecid 1TH BHABI padOT HE SBISJIUCH CHEIUATBHBIM OOBEKTOM
MPOBEPKH).

Ommemka «3» CTaBUTCS, €CIIH:

JIOMyIIeHo Oosee 0AHOM OomMOKM win 0osiee IBYX — TpeX HEJ0YeTOB B BBIKJIAJAKAX,
yepTexkax wWiM rpadukax, HO oOyuaromuiicss oOnagaer o00s3aTelbHBIMM YMEHHUSAMHU 11O
IIPOBEPSIEMON TEME.

OTMeTKa «2)» CTaBUTCS, ECIIU:

AONYHICHBI CYHICCTBCHHBIC OI_HI/I6KI/I, IIOKa3aBIIHUEC, YTO 06}/112[}01_]_[1/1171051 HEC 06naz[aeT
00s13aTeIIbHEIMHI YMCHUAMMU I10 I[aHHOﬁ TEME B IMOJIHOMN Mepe.

2.1.8. Tect mo Teme «IIpon3BoaHas GyHKIUID
Ha3znauenue: KOC npenna3zHaueH Ui OLEHKH C(HOPMUPOBAHHOCTH YMEHHUM BBIYUCIATD
HPOU3BOIHYIO (GYHKIIMH U IPUMEHSTH €€ JJIsl NCCIIeIOBaHMUs (DyHKIIUHL..
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dopma: TecT.

YMenusi: 1) HaxoIuTb NPOU3BOJHBIE DIEMEHTApHBIX (YHKIMHA, 2) BBIUYUCIATH
NPOM3BOJHYIO CIOXKHON (DYHKIMHU, 3) HAXOAWUTh 3HAYEHUE MPOM3BOIHON (PYHKIMH B TOUKe, 4)
HaXOJIUTb MHTEpBalbl BO3pacTaHUsi M YObIBaHUSA (QYHKLUMH, S5) HAXOAUTh HauOosbllee U
HaVMEHbIlIee 3HaueHHe (QYHKLUMU Ha 3aJaHHOM IPOMEXYTKe; 6) uccienoBaTh (QYyHKIHMIO U
CTPOUTH €€ rpauK.

3Hanmsa: 1) mnpaBwia BBIYUCICHHUS NPOM3BOIHOW; 2) (QOpPMYJIBI  BBIUUCIICHHS
NPOU3BOJHON 3JEMEHTapHBIX (QyHKIMHA, 3) MpaBUIO BBIYUCICHHUS NPOU3BOJHON CIOXKHOMN
byHkuuu, 4) MOHATHE BO3pacTarollei W yObIBaromed (yHKIWUH, S5) TMOHITHE HAUOOJBIIETO H
HaVMEHBIIEr0 3HaueHWs (YHKIMM Ha 3aJaHHOM IPOMEXYTKEe, 6) alropuTM HCCIIEAOBaHUS
(GYHKIIMH C TOMOIIBIO TPOU3BOTHOM.

3AJJAHUME JUTA OBYYAIOIIEI'OCA

Bapuanm 1
Yacme 1

Al. Haiiaure npousBoanyto ¢pyHkuuu y =9 O9xs 0 _6 xs
5

1)y =9x0x°g i x%; 2)y =9x 072x"05x*; 3)y' =-72x"06x*; 4)y =—-17x’06x*5

A2. Haiigure 3HaueHre mpou3BoaHON (QyHKIMHU y = 2cosx O3x* B Touke xo= 0

1) 0; 2)-3; 3)2; 4) -6;

10 2x

A3. Haiigure npous3BoaHy0 GyHKIMK y =
2x 01

2 2 2x 4
) 0 ; 3)) Ho___
O2x 010 O2x o10 O2x 010 O2x o10
A4, f(x) = (3x-2)’. Haiimure f54 ;153 ;0 2 ;1 (1 (1)

AS5. f(x) = 6sin x — 3. Pemure ypaBuenue f'(x)=0

2)(—1)"§+nk,kEZ; §+Trk,kez,

: 4)i§+2ﬂk,kez;

1) nk, k€ Z; 3)

r
A6. f(x) = Scostx. Boramcrure £/ %% . 1)g-°: 2)°__: 3)0; 4)5.
*3 ¥ 2 4

Yacmo 2
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1
5 \/_

Bl.f(x)= > ctg15x+ 3 .Haiizure f’
(0-)

4 x*027

B2. Haiinute 3Ha4eHHE MPOU3BOIHON GyHKIIMH y = x,3x 0 9 B Touke xo= 2005

O
B3. Haiiure smauenne f'(| 7\ |, ecmm f(x) = sin +x Ocossx
w12 ¢
- - x 0
B4. Pemute ypaBHeHI/Ief ) =0, ecm f(x) = L 4x;gx)= x
g'() 3

B5. Pemmre ypaBuenune f'(x) =0, rae f(x) = cos8x — sin8x — 1

B6. Haiinure cpennee apudmerndeckoe KopHed ypaBHeHus f '(x) = 0, mpuHaIIeKammx

OTPE3Ky [0;2], €CIIM M3BECTHO, 4TO f (x) = cos’x O10sin x

Bapuanm 2
Yacmes 1

Al. Haiinure npousBoanyro ¢hyHkmmun y = 805x4 0 7 xe
6

1)y =-20x*07x°; 2)y' =8 020x°0 7x7; 3)y' =8xOx°g 1x7; 4) y'=-20x"0 7x*

6

A2. Haiiaure 3HaueHune npou3BoaAHoN GyHkIMHK y = 7x 050 3sY/r: X B TOYKE Xo=TC

1)7; 2) -3; 3) 4 470 V3:

. a
A3 Haiigure npousBoaHyto QyHKIMU y=_ 3 2x
x0O5
g a
Ho 13 5; 2) 8:; 3) > 4) e
Ox os0 Ox os0 Ux os0 Ox os0

A4, f(x) = (5x-4)°. Haiigure 0 (4 ;303 ;1 (2 ;6 (1 (1)
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AS5.  f(x) =4cos x +2. Pemmre ypaBuenne f'(x) =0
(—DF=+nkkez ~+mkk€Z

2%

1) nk, k€ Z; 2) ;o 3+ 02nkkeZ 4 ;
3

a
2. Bounciure £/ — "n'y .13, 2y0:—3)3 — 3; 4)9.
A 6. f(x)=3sin
*6 ¢ 2 4

Yacmo 2

T

1

B1. f(x) = _tg 8x + 2\./;131\;1,I[I/IT6 f'C )
44

B2. Haiigure 3HaueHne MPOU3BOIHON QYHKIMH Y = Oxeoi0qo 2001001 & rouke Xo=2

y (N :
B3. Haiinure 3Hauenue f ¥ — |, ecom f(x)=sin 4xA®cosdx

k3 ¢

: Vo
/@ 0, ecu f(x)=_2x3D18x ;e(x)=2x

g'(x) 3

B4. Pemute ypaBHeHue

BS5. Pemute ypasuenune f'(x) =0, rae f(x) = sin6x + cos6x + 5

B6. Haiimure HauOoNbIINN OTPHUIATEIBHBIA KOPEHb ypaBHEHHUs f'(x) = 0, TpUHAAICKAITHI

OTpE3Ky [I:ITc;Tc], €CJIM U3BECTHO, 4TO f(x) = cos2x O x 3

Bapuanm 3
Yacmy 1
x 0O -
Al. Haiigure npou3BoJHYIO0 PYHKIMH Y = — S 3x°02x 011
4
‘ox O x*0O11x; 2)y'=— — 1x0x0x011x;

1)y'=-5x0
4

3)y' =-5x'06x02; 4)y' =-5x0 6x O x;
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A2. Haiigure 3Hauenue npousBoaHon GyHkiwn y = 4tgx05x° B Touke xo= 0

1) 4; 2) -26; 3)-1; 4) 0;
o = g
A3 Haiigute npousBoanyto pyHkmuuy 4 3x
x02
2 10 10 2
1) 25 2) 23 3)0 25 4)0 2,
Oxo20 Oxo20 Oxo20 Ox02

A4. f(x)=(3x+2).Haiimure f15(4 ;15-(3 ;0 2 ;1 (1 (1)

AS5.  f(x) = 12sin x — 6. Pemure ypasuenue f'(x)=0

1) k. k€ Z: 2)(—1)"§+nk,kez; 3) §+T[k,kEZ : 4)i§+2nk,kez;
J
A 6. f(x)=5cos’x. Borumennre £/ Y . 1)0; 2)g~~; 3)5 4)15_;
*3 ¢ 2 4
Yacms 2
1
3 J
B1. f(x) = ctg 15x + 3. Haiigure f
()
4 ¥ 0125

B2. Haiinure 3HaueHue npou3BoAHON pyHkmmn y=__ x,[0 5x g 25 B Touke x,= 2009

B3. Haiigure 3nauenue f ,(*n_\ |, econ £/ (x) = cos x
k2 ¢ 10 sin x
B4. Pemmre ypaBHEHHUE S w 0, ecnu f&) =
1x3 4x ; gx) =
x 0O

g'() 3
BS5. Pemure ypasuenue f'(x) =0, rae f(x) = cos8x — sin8x — 1
B6. Haiigute cymmy HauOOJIBIIEr0O M HAMMEHBIIErO0 W3 KOpHEH ypaBHeHus f '(x) = 0,

MPUHAIISKAIINX OTPE3KY [0,27‘5], €CJIN U3BCCTHO, '-ITOf()C) =sin2x0x2
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Bapuanm 4
Yacms 1

-7°¢ S5x*014
Al. Haiinure npousBoanyto GpyHkuuu y =—x 0 6

T x¥014x; 2)y'=—=1x'0x014x; 3)y =-7x020x°; 4)

1)y'=-7x0
6
V' ==Tx"09x%;
A2. Haiigure 3HaueHue npou3BoaHoN GyHkmu y = 3x O 4 O5sin x B TOUKe Xo n_
2
1) 6; 2)-1; 3)-2; 4 3;
S50 x
A3. Haiinure npou3BoaHyI0 QYHKIUN Y =
x0O2
7 3 7
1) 0 25 2) 25 3) 25 4) -1;
Ox o 20 Ux o200 Ox 020
A4. f(x)=(5x+4)°. Haiimure £ 6 (4 ;303 ;30-(2 ;1 (1 (12
AS5.  f(x)=8cos x + 4 . Pemure ypaBuenue f'(x)=0
~+mk k€2 2n (D= +nkkeZ
1) ;) _ O2nkk eZ; 3)
; 4) nk, ke Z; 3
J
A 6. f(x) = 3sin 2x. Berancaure £/ %Y 1. 1)3; 2)0; 3)g~ " ; 4) 7
ko6 ¢ 2 4
Yacmo 2
T
1
Bl. f(x)= _tg8x +‘E. Haiigure £'(0 )
44

B3. Haiigure 3nauenue f (11, ecn f(x)=sin 4xw®cosdx

*3 ¥
7SN 2% 18x;g(x) =2+
B4. Pemute ypaBaenue = 0, ecnu f(x) =x O
g'x) 3

B5. Pemmre ypaBuenue f'(x) =0, rae f(x) = sin6x + cos6x + 5
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B 6. Haiizute cymmy KopHeii ypaBHeHus f”(x) = 0, npuHatexkamux  otpesky WRKE@ 72 ;32 | []
, €CITH

U3BECTHO, 4TO f(x) = sin *x O10cosx

2.1.9. KonTpoJbHas padora no teme «Illeppoodpa3nas u uuTerpamn

Ha3znavenne: KOC npenHazHaueH A KOHTPOJISL U OLIEHKU PE3YJIbTaTOB OCBOEHUS TEMBI
«IlepBooOpa3zHast U HHTETPAT.

®opma: KOHTpOJIbHAsA padoTa.

YMmenusi: 1) HaxoguTh TEpPBOOOpa3HYI0 OSIEMEHTAapHBIX (YHKIMHA, 2) HAXOIUThH
HEOIIpEeEICHHBI MHTErpai, 3) pelars NPOCTEHIINE 3a7auyd Ha NPUMEHEHHE OIPENEICHHBIX
UHTETPaJIOB

3nanusa: 1) mnoHsTHE mNEepBOOOpa3HON (YHKUUU, 2) TOHATHE HEOIpPENEICHHOIO U

OTIpeNIeIEHHOT0 HHTerpaja, 3) MpaBuiia BEIYUCICHHS HEONPEAEICHHOr0 HHTEerpaa, 4) hopMyIbl
MHTETPUPOBAHMS SJIEMEHTAPHBIX (DYHKITHIA.

3AZTAHUE JUISI OBYYAIOLLETOCS

I BapuanT
1. Haiitu nepBooOpasHyto B 00111eM BUE:
a) f(c)=9x8+8x 7+ 15
1

6 f() = 2v3x + 2 T Sin?ax
B) f(x) = SSiTlg + cos2x

2. Haiitu nepBooOpa3Hyto, rpaduk KOTOPOH MPOXOIUT Yepes3 T.A

a) f(x) =3x%2-2x+4; A(-1;1)

1
6) f(x)=4x+;; A(-1;4)

s
B) f(x) = sin2x; A(Z; —2)
3. BbluncauTh uHTErpal
2
5 2
a) | (3x°—4x — F)dx
1

6) f (4vx — 3x%)dx



T
2
B) j sin (Zx — %) dx

T
4
4. HaiiTu nuomas KpuBonMHEeiiHo# Tpanemun y = 2x2, y=0, x=-1, x=1.

5. Haiitu muomaap Gurypsl, orpaHn4eHHON rpaduKamMu QyHKIHNH

y=4+ x.

y=-—-x*—4x;

Haiitu nepBooGpa3Hyro B 00111eM BH/IE:

a) f(x)=10x°+ 6x> + 5x

6 1
6) f(x) = 5v4x + 2 * cos?5x

X
B) f(x) =3cos—+ sin3x

3

2. Haiitu nepBooOpa3zHyo, rpaduK KOTOPOM MPOXOAUT uepe3 T.A

a) f(x) =4x — 6x?% + 1;
6) f(x) = x—lz —10x*+3; A(L;5)

B) f(x)= V2cosx;

T
A(Z; 2)

3.BbIuucinuTh UHTETpa

4
4 2
a) f(;+2x—3x )dx
1

6) f (—3Vx + 4x?)dx

24

) f 2dx
B ————————————————————————
sin?(2x + %)

0

4. Haiftn miomaab KPUBOJIMHEHHOW Tpanenuu

y = x5, y=0, x=1, x=2.

5. Hatitnu noomane

burypsl,

rpaduKamMu QyHKITIH

y =—x*+4x;

y=4-x.

ITAKET ITPEITOJABATEJIA
- OTBETHI K 32IaHUAM

II Bapuanr 1.

A(0;2)

OTPaHUYECHHOMN

Homep

Bapuant 1

Bapuanr 2
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3aJaHU
b |
1. a) Fixl=x"+x"+Bx+¢c Flidl = + 3 +5;+L_
6) Fl'm:é—qﬁ+2—}ct§l4x+c Fl'm:%qm+%t§ﬂx+c
B) Fix) =—25-:-:-s£+lsi:|x+c Fix) =9sh 2o L:DSEX+C
472 i3
2. a) C:7, Fixl=x" —=x" +4x+7 C‘:Z, Fix)=2x" -2x"+x+2
6) Fix) =2x" —i+1 Fl'm:—l—ix +3x+5
c=1, x c=5, x
B) 2 Fl'm:—éu:usix—? c=1, )= 2shx+1
c:_ B =
3. a) 3 -45
0) -44;T 241
B) A2 -+l
2
4 =loae= 2 =240 20t = K pas-tog?
5, =2 3| T3l 5 =[x'& Jf|_ 4-3=37
(% & , . (L &, (64 o w ome . &k (158
5. 5, = (= -5x-+|¢r=|_-?- T | R R —+||ia='.—?+T—+x .|'=|,_?++0_1G F |._§+5_
- ;—§++-%+m-1s=-21+3-25 =7-25=45rmed) - -%+34+;T-§+4=4,5ma1

- KPUTEPHUHA OLICHUBAHUA
OTBeT OILICHUBACTCS OMMEMKOIL «5», cClin:

pa60Ta BBITIOJIHEHA ITOJIHOCTBIO,
B JIOTUYCCKUX PACCYKIACHUAX U 000CHOBaHUH peUICHUA HCT HpO6CHOB )51 OIJ_II/I6OK;
B PCIICHUHU HECT MATCMATHUYCCKUX OIIMOOK (BO3M0)KHa OJHa HCTOYHOCTbH, OIIMCKaA,
KOTOpas HE ABJISACTCA CIICACTBUCM HC3HAHUSA WJIWM HCIIOHUMAHUA y‘I€6HOI‘O MaTepI/IaJIa).
Ommemka «4» CTaBUTCS B CICAYyIHUX ClIy4dasax:
pa60Ta BBIINIOJIHEHA ITIO0JIHOCTBIO, HO 000CHOBAHHS IIATOB peuicHuss HEAOCTATOYHbI
(CCHI/I YMCHUC 000CHOBBIBATH pacCyxACHUs HC ABJISIOCH CIICLINAJIbHBIM 00BEKTOM HpOBepKI/I);

JOMYIIEHBI OJ{HA OIMMOKAa WJIM €CTh JIBa — TPU HEIOYETa B BBIKJIAJKAX, PUCYHKAX,
yepTerkax uiau rpadukax (ecnu 3TH BUABI pabOT He SBJSUIMCH CHENHUaIbHBIM OOBEKTOM
IIPOBEPKN).

Ommemka «3» CTaBUTCS, CCIIH:

JIOTYIIEHO OoJiee OHOM OMMOKHM WiIKd Ooliee NBYX — TPEX HEAOYETOB B BBHIKIAJNIKAX,
yepTexkax wid Tpadukax, HO oOywaromuics oOnagaeT o00s3aTeIbHBIMH  YMEHUSIMH T10
MPOBEPSAEMON TEME.

OTMeTKa «2» CTaBUTCS, €CIIU:
JIOITYIIEHBI CYIIECTBEHHBIC OIMMOKH, IMOKA3aBIKEe, YTO OOydJarOIIUiCsS He obiamaer

00s13aTeIbHBIMU YMCHUSAMHU I10 JAHHOM TeMe B IIOJIHOM Mepe.

2.1.10. Tect 1o Teme «IlIpamvle u niockocmu é npOCMpPancmee)

Ha3nauenue: KOC npegHasHaueH /Ui KOHTPOJISI U OLIEHKH PE3yJIbTaTOB OCBOEHUS TEMBbI
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«IIpamvie u nrockocmu 6 npocmparcmeey dopma:

TECT.

YMeHusi: ONpeneiaTh B3aMMHOE PACIIOJIOKEHHE INMPSMBIX B IMPOCTPAHCTBE; MPSIMOU U
IJIOCKOCTH B IIPOCTPAHCTBE; IUIOCKOCTEN B IIPOCTPAHCTBE.

3HanHuA: 1) NOHATHE NApaUIETbHBIX MNPSAMBIX, MApaUIEeNbHBIX MPSAMBIX U IJIOCKOCTH;
[AapAJUIEIbHBIX IUIOCKOCTEM, 2) IOHATHE NepneHAMKYNAPHbIX MPSAMBIX, NEPIEHIUKYJISIPHBIX
IPSIMBIX U IJIOCKOCTH; IEPIEHANKYJIIIPHBIX INIOCKOCTEH,

3AJJAHUE JUUTA OBYUYAIOIIET'OCA

1) IIpsmytro, nepneHIuKyJIIpHYIO JIF000M MPsAMON B MJIOCKOCTH, Ha3bIBAIOT. ..

a) HAKJIOHHOW K IJIOCKOCTH; 0) NMEPNEeHAMKYJIAPOM K TUIOCKOCTH; B) cekymiei; r) sydom. (1

0as)

2) HaxJIOHHO# K IMJIOCKOCTH HAa3bIBAIOT MPAMYIO, IEPECEKAIOIIYIO TUIOCKOCTh H ... &)
HE TIepeCceKaloIy 0 MepHeHAUKYIIP;

0) nexaryro B Hel;

B) HE UMEIOIIYIO C HEel 0OIIUX TOYEK;

I') He MepneHauKyysipHyto eil. (1 Gamn) 3)

[TapannenbHBIMUA Ha3bIBAIOT TUIOCKOCTH,... @)

HE UMEIoIIne 00X MPSIMBIX;

0) y KOTOpBIX O/IHA O0IIasi TOUKa;

B) Y KOTOPBIX JBE OOIINX TOUYKH,

') HE HUMECIOIIUE HU OJTHOM oOmiei Touku. (1 6asr)

4) IlpsiMasi, mpoXO/sIasl Yepe3 OCHOBAHUS MEPIICHINKYIISIpa U HAKIIOHHOW, Ha3bIBACTCH ... a)
CEKYIIIEH;

0) mapasuieIbHOU TUIOCKOCTH,

B) MpPOEKIIMEN HaKIIOHHON Ha MJIOCKOCTB;

I') HEepHeHIUKYIAPOM K mockocTd. (1 6asr)

5) HaxknonHas neprneHauKyIspHa NpSIMOM B INIOCKOCTH, €CIIH ...

a) MEepHeHIUKYJISIp NepeceKaeTcs ¢ MPOeKIuel HaKIIOHHOW Ha TUIOCKOCTb;

0) HpoeKIus HAKIOHHOW MapaJijiesibHa 3TOU IpsSIMON;

B) TPOEKIIMSA HAKJIIOHHOM MEePIeHINKYIIIpHA dTOU MPSIMO;

r) mpsiMasi COBIAJaeT ¢ mpoekiuei HakonHoi. (1 6asr)

6) Ecnm u3 TOYKHM BHE IJIOCKOCTH TPOBECTH K HEW MEPIEeHINKYISp U HAKJIOHHBIE, TO ... a)
HNEepIEHIUKYIISAP JUIMHHEEe HAaKJIOHHOM;

0) HaKJIIOHHAs JUTMHHEE MEePIICHINKYJIPa;

B) MPOEKIIH HAKIOHHOW KOpOoYe MepHeHINKYIIpa;

I') HaKJIOHHAas U ee npoekius paBHbl. (1 6asr) 7)

[IpsiMast mapaiienbHa IIOCKOCTH, €CITH OHH. ..

a) MepeceKaroT IPSIMYIO B OTHOM U TOM K€ TOUKE;

0) neprneHuKyJIIpHbI OHOM U TOMH K€ IpSIMON;

B) YJQJICHbI OT IaHHOM TOYKH Ha paBHBIE PACCTOSHUS;

I) MEepPEeceKaroT MIOCKOCTh B 0JIHOM Touke. (1 6aswi) 8)

VYoM MeXy HaKJIOHHOHM U IJIOCKOCTHIO HA3bIBAIOT... a)

YTOJI MEXIy HAKIIOHHOM U MEPIICHIUKYISIPOM;

0) yroa Mexay NPOEKLHMEN U NEPIEHIUKYIIIPOM;
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B) YroJj MEXIy HaKJIOHHOH U €€ MPOEeKINeH;

I') Yroj MeX/ay HakJOHHOW U mpsiMoi B ttockocTH. (1 6as)

9) Uepe3 ... MPOXOAUT EIAMHCTBEHHAs TUIOCKOCTh, a) JIBE
TOUYKH; 0) TpU MapaielbHbIe IPSIMBIE;

B) TPH IONIAPHO NEPECEKAIOIINECS MIPSIMBIE;

r) yetbipe Touku. (1 0amn)

10) IIpsimas nepecekaeT MIOCKOCTb, €CIIH MPsIMast U IUIOCKOCTh

a) HE UMCIOT HU OJIHOM OOIIeH TOUKH;

0) UMEIOT JIBE OOIIME TOYKH;

B) UMEIOT TOJIBKO OJIHY OOIIYI0 TOUKY;

') UMCIOT Tpu o0mumx Touku. (1 6amn)

11) Ecam mnpsmas mnepecekaeT IUIOCKOCTh KBajapaTa B TOYKE
NepeceyeHMsl TUaroHaie U NMepneHIuKyIsipHa JBYM CMEXHBIM €ro
CTOpPOHaM, TO OHa . . . a) THapajyleJbHa JBYM JAPYTHMM CTOpPOHaMm
KBaJIpaTa;

0) mepneHAMKYJSpHA TUaroHaIsIM KBaJpaTa;

B) MapajuiesibHa IMaroHajsiM KBapaTa;

r) o0pa3yer ¢ IMI0CKOCThIO KBaapara yroi B 30 rpaxycoB. (2 Gama)
12) Ecnu nBe mapajuieiabHbIC INIOCKOCTH TIEPECeUb TPEThEH, TO . . . a)
JIMHUM [IEPECEUEHUS PABHBIL;

0) JMMHUM NepeceueHus MapaieIbHbI;

B) JIMHUM MEpPECEUCHUs NEePIEeHIUKYIISIPHBI;

r) TWIOCKOCTH coBmamaroT. (1 6as)

13) Ecnm nBe mapasuienbHbIe TUIOCKOCTHU Mepecedb ABYMS MapaylIeIbHBIMH MPSIMBIMU, TO ... Q)
IpsIMblE TIEpPeCceKatoTCs B TOUKE;

0) MIOCKOCTH MepeceKaroTcs Mo MPsIMOi, MapaieIbHOM OTHON U3 IPSMBIX;

B) OTpPE3KH, 3aKJIIOYEHHbIE MEX]Y INIOCKOCTSMU PaBHbL;

') TUIOCKOCTH MEPHEeHIUKYISPHBI OAHON U3 mpsiMbIX. (1 6amw)

14) Ecnu HakimoHHas AyuHOW 16 cM 00pa3yeT ¢ TIOCKOCThIO yroi B 60°, TO ee MpOeKIus Ha
IUIOCKOCTh paBHa...

a) 32 cwm; 06)8cm; B)8 cm;  1)256cM’. (2 Gamna)

15) Hakmonnsie AB nu AC o6pa3ytor ¢ 1miockocthio yriibl B 30° u 45° COOTBETCTBEHHO.
Torna .

a) mpoeknus HakJIoHHOW AB anmHHee npoekiuy HakiIoHHON AC Ha MJIOCKOCTD;

0) HakionHasi AB xopoue HakioHHOU AC;

B) HaksoHHast AB nnunHee HakioHHON AC;

T') MPOEKIMU HAKJIOHHBIX paBHBL. (1 6aJLI)

16) Ecnu B npsIMOYroJIbBHOM TpPEyroJIbHUKE KaTeT B JIBa pa3a MEHbIIE TMIOTEHY3bl, TO ... )
npuiIeKalui karetry yroua paseH 30 rpagycam;

0) mpuiIexanii karety yrou paBeH 60 rpamgycam;

B) TpHWJISXKAIINi KaTeTy yros paBeH 90 rpamycam;

r) MpoTUBOJICKAIIUK yroi paBeH 60 rpagycam. (2 Gamia)

17) IlepneHauKyIsipoM K-IUIOCKOCTH Ha3bIBAIOT MPSIMYIO, . . .

a) MEepPEeCceKaroIIyI0 MI0CKOCTh;
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0) TepHeHANKYJIIPHYIO HEKOTOPOM MPSIMOH B TIJIOCKOCTH,
B) MEPHEHAUKYISPHYIO JTF000H MPSIMON B IIIOCKOCTH;

r) JeXallylo B mapauienbHol wiockoctd. (1 6asr)
18) Ta u3 HaKIOHHBIX OOIBIIE, Y KOTOPOH . . . Q)
MPOEKIIUS PaBHA MEPICHAUKYIISIPY;

0) mpoeKIus OOJBIIIE;

B) MPOEKIIVS MEHBIIIE;

I) IpoeKlus 0oJblIe NEePHeHIUKYIIsIpa. (1 6anu) 19)
[TnanumMeTpus - 3T0 U3MEPEHUS . . .
a) yIJoB; 0) OTpPE3KOB; B) Ha IJIOCKOCTH; r) B mpoctpanctee. (1 6asr) 20)

VYron Mexay HaKJIOHHOM U MJIOCKOCTBIO . . .
a) menbire 90 rpagycos; 0) Oosbuie 90 rpagycoB; B) paBeH 60 rpagycam; r) Ttymoil. (1
oaJwun)
21) Ilpoexuueil HAKJIOHHOM Ha IUNIOCKOCTh HA3bIBAIOT MPSAMYIO, . . . )
NEePIEHINKYIISPHYIO TUIOCKOCTH;
0) mepeceKaroIIyo HaKIOHHYIO 1Mo yriioM 30 rpaaycos;
B) MPOXOJALIYIO Yepe3 TOUKH HAKJIOHHOW U NMEpIEeHANKYJIIpa;
I') MPOXOAIIYI0 Yepe3 OCHOBAHUS HAKIOHHOMW W nepneHaukyisipa. (1 6am) 22)
Ecnu 1Be TOUKM MpsIMOI MPUHAJUIEKAT IUNIOCKOCTH, TO IPSAMA ...
a) Ha3bIBAETCS MPOEKIMEH TOUKH Ha MIIOCKOCTh; 0) JIEKUT B TUIOCKOCTH;
B) TMEpeceKaeT IUIOCKOCTh MOJ MPSMBIM YTJIOM; I') Ha3bIBaCTCAd NEPHEHAUKYIIPOM K
mwiockoctu. (1 0asr)
23) Ilpsimble, wuMewrIKe OJHY OOLIYI0 TOYKY
Ha3bIBAIOT . . .
a) CKpEeNIMBAIOIUMHUCS; 0O) MepeceKarouMMucs; B) mapajiebHbIMK;, T) coBmagaromumu. (1
oaJwn)
24) JIBe IJIOCKOCTH MapaljieNibHbI, €CJIH OHU . . . a)
MEePIEHANKYJISIPHBI OTHOM M TOU K€ MPSIMOM;
0) mapasienbHbI OJJHOM U TOU XKe MPSMOIA;
B) IEPECEKAIOTCS B OJIHOM TOUKE;
I') TepPeceKaroT OAHY M Ty ke npsamyro. (1 6amr) 25)
Ecnu nBe mpsiMble mapajiesbHbl TPETheH, TO OHU.. a)
TIEPIICHIUKYJISIPHBI IPYT IPYTY;
0) mapajuieabHBl MEKAY COOOM;
B) COBMAJAIOT; T) nepecekatorcs. (1 6aswr)
26) PaccrosiHre MEXIY ABYMsI MapalIeIbHBIMU MIIOCKOCTAMHU paBHO 10 cM, a OTpe30K,
3aKJIIOYEHHBIA MEX]y MIOCKOCTAMU paBeH 12 cMm. Toraa npoekuus oTpe3ka Ha OAHY U3
IJIOCKOCTEW paBHa...
a) cM; 0)44cwm; B)cM; T)2cM. (2 6amna)
27) [Be HakioHHBIE, quHONU 10 cM 00pa3yroT Mex Iy coboii yroi B 60 rpamycos. Paccrosaue
MEXy UX TPOCKIMSIMHA Ha IJIOCKOCTh PAaBHO...
a)10cm; 0)5cm;  B)em; 1) 20cMm. (2 Ganna) 28)
JIBe TII0CKOCTH COBNAAAIOT, €CIIM OHU UMEIOT . . .
a) 1B€ 0OLIMX TOYKH; O) TpU OOIIMX TOYKHU; B) OJHY OOLIYIO IPSIMYIO; I') OAHY OOLIYIO TOUKY.
(2 6amna)
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III. ITAKET ITPEITOJJABATEJIA

- OTBETBI K

3alaHUAM

1-0, 2-r, 3-1, 4-B, 5-B, 6-0, 7-0, 8-B, 9-B, 10-B, 11-0, 12-6, 13-B, 14-0, 15-a,B,
16-6, 17-8, 18-0, 19-B, 20-a, 21-1, 22-6, 23-0, 24-a, 25-0, 26-a, 27-a, 28-0.

- KQI/ITC[!I/II/[
oleHokK: 6onee 30

6amios - "5" ot 20 10 29
-"4" ot 14 pgo 19 Gamnos
- "3"

2.1.11. Tect o Tteme: «Ilpusma. Ilmpamuga»
Ha3znauenue: KOC npeana3HayeH Uit KOHTPOJIS M OLIEHKHU PE3yJIbTATOB OCBOCHHUS TEMBI
«Mnozozpannuxu»

dopma: TecT.

YMeHusi: onpenensTh BUA MHOTOTPaHHHUKOB, €r0 3JIEMEHTOB.

3naHus: 1) MOHATHE MUPAMUIIBI U € DIIEMEHTOB, 2) MOHITHE NPHU3MBI M €€ JJIEMEHTOB, 3)
BUJBI MHOT'OI'PAHHUKOB.

3AZTAHUE JUISI OBYYAIOLLETOCS

Bapuant Ne 1
1. Ilepeceuenue auaroHaneil napajjielielunena sBIsSETCs €ro:

A) nentpom; B) nearpom cummerpun; C) nmuHEHHBIM pazmMepoM; JI) TOUKOWM cedeHus.
2. MHOrorpaHHUK, KOTOPBIA COCTOUT M3 IUIOCKOTO MHOTOYTOJIbHHKA, TOYKH M OTPE3KOB
COCIUHAIINX UX, HA3BIBACTCA:

A) xonycom; B) nupamupoii; C) mpusmoit; /1) mapom.
3. Touxwu, He Jexaliye B IJIOCKOCTH OCHOBAaHUS MUpPaMUbl, HA3bIBAIOTCS:

A) BepmHO¥M nupamMusl ; B) 6okoBeiMu pedpamu; C) nmuHeWHBIM pasmepoM; /Jl) BepmmmHaMu
TpaHH.

4. TleprnieHIUKyJsip, OMYIICHHBIA W3 BEpPIIMHBI MUPAMUIbl Ha IJIOCKOCTh OCHOBAHUS,
Ha3bIBACTCS:

A) menuanoii; B) ocbto; C) auaronansio; /1) BeICOTOI.

5. OTpe3ku, COeTUHSIONINE BEPIIMHY MUPAMHIBI ¢ BEPIIMHAMU OCHOBAaHMsI, HA3bIBAIOTCS: A)
rpansmMu; B) croponamu; C) 6oxoBeiMu peOpamu; /1) muaroHayisMu.

6. K mpaBuiabHBIM MHOrOrpaHHUKaM He oTHocuTcs: A) ky0; B) mxocasap; C) terpasap; /)
UpaMuJa.

7. OTpe3oKk, COEAMHSAIOIMIMNA JBE BEPIIMHBI MPU3MbI, HE MPUHAATEKAIIUE OJHON TpaHU
Ha3BIBAETCS:

A) nuaronaneio; B) pebpom; C) ocwio; /) rpaHbio.

8. K mMHOrOrpaHHukaM OTHOCATCS:
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A) mapaymmenenunen; B) npusma; C) mupamumga; Jl) Bce OTBETHI BEPHBHI.

9. Ecnu B OCHOBaHMM NIPU3MBI JIEKUT NAapaJlIeIOrpaMm, TO OHa SBIISIETCA:

A) npaBwibHOHN npusmoii; B) mapamnenenunenom; C) mpaBWIBHBIM MHOTOYroJdbHUKOM; /1)

UPaMUIOH.

10. Teno, MOBEPXHOCTb KOTOPOTO COCTOMT M3 KOHEYHOI'O YHMCIA IUIOCKUX MHOTOYIOJIbHHUKOB,
Ha3bIBaeTCS:

A) yerblpexyronbHuk; B) mHoroyronsnuk; C) MHOrorpanHuk; /[l) mecTuyroiabHHK.

11. Y nmpusmbr 60koBBIE pedpa:

A) paBHbl; B) cummerpuunsl; C) mapasienbHsl U paBHbL; Jl) mapaienbHbl.

12. I'panu napasuienenunea He UMEIONINe 00IINX BEPIIMH, Ha3bIBAIOTCS:

A) nporuBonexamumy; B) npotusononoxusiMu; C) cuMMeTpu4HbIMU; J1) paBHBIMU.

13. bokoBasi IOBEPXHOCTh MPU3MBI COCTOUT U3:

A) mapannenorpammoB; B) kBaapatoB; C) pom00B; I) TpEyroibHUKOB.

14. Ecniu GokoBble peOpa Mpu3Mbl HEPHEHIUKYJISIPHBI OCHOBAaHHUIO, TO Mpu3Ma sBisercs: A)
HaksoHHOW; B) mpasunbHOM; C) npsiMoii; J1) BBITYKIIOM.

15. BoicoTa 60K0OBOM I'paHH NMPaBUILHON MUPAaMUJIbI, TPOBEACHHAS U3 €€ BEpIINHBI, HA3bIBAETCS:
A) meauanoii; B) anodemoii; C) duccextpucoit; J1) BHICOTOM.

Bapuant Ne 2
1. Ilepnenaukymisip, OIYUICHHBIM W3 BEPIIMHBI NUPAMHUABI HAa IUIOCKOCTh OCHOBaHWUS,
Ha3bIBaCTCS:

A) menuanoii; B) oceto; C) nuaronanbio; /) BEICOTOH.

2. OTpe3oK, COEeNUHSIOMMN [JBE BEPLIMHBI HPU3MbI, HE MPHHAJICKAIIME OJHONH TIpaHH
Ha3bIBACTCS:

A) nuaronansio; B) pebpom; C) ocwio; /) rpaHbio.

3. Toukwu, He Nexamye B INIOCKOCTH OCHOBAHUS TIMPAMHU/IbI, HA3bIBAIOTCS:

A) BepmnHO¥M nupamMusl ; B) 6okoBeiMu pebpamu; C) nmuHEWHBIM pasmepoM; Jl) BepimmHaMu
TpaHH.

4. Ecnu B OCHOBaHMHU IPU3MBI JISKUT MapajuieIorpamMm, TO OHA SIBIISETCS:
A) npaBwibHON npusmoii; B) mapamnenenunenom; C) mpaBWIBHBIM MHOTOYrojdbHUKOM; /1)
MUPAMUIOMN.
5. 'V npusmsl 60KOBBIE pedpa:
A) paBubl; B) cummerpuunsl; C) mapaiiienbHbI U paBHbI; J]) mapayienbHbI.

6. BricoTa 00KOBOI rpaHy MPaBUIHLHON MUPAMHU/IBI, IPOBEICHHAS U3 €€ BEPIIMHBI, HA3bIBACTCS:
A) menuanoii; B) anodemoii; C) 6uccekrpucoii; /1) BrICOTOIA.

7. BoxoBas MOBEPXHOCTH MPU3MBI COCTOUT U3:

A) mapannenorpammoB; B) kBaaparos; C) pom0OoB; JI) TpEyroJbHUKOB.

8. Ecnm OokoBbie pebpa Mpu3MbI MEPICHAUKYISPHBI OCHOBAaHUIO, TO MPU3Ma SBISETCS: A)
HaksoHHOW; B) mpaBunbHOM; C) npsimMoii; 1) BRITYKIIOM.

9. MHoOrorpaHHuK, KOTOpPBIA COCTOMT M3 IIJIOCKOIO MHOTOYTOJbHHKA, TOYKA W OTPE3KOB
COEIMHSIOUINX UX, HA3bIBACTCS:

A) xonycom; B) nupamunoit; C) mpusmoit; 1) mapom.
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10. Teno, MOBEPXHOCTh KOTOPOTO COCTOMT M3 KOHEYHOI'O YHUCJAa IUIOCKUX MHOTOYTOJbHHUKOB,
Ha3bIBACTCS:

A) yetblpexyroyibHuk; B) MHoroyronsnuk; C) MHOrorpaHHuk; /l) mecTuyroiabHHK.

11. OTpe3ku, coequHsIONIME BEPIIMHY NMUPAMHUIbI C BEPIIMHAMU OCHOBAHHS, Ha3bIBalOTCA: A)
rpansmu; B) croponamu; C) OoxoBeiMu peOpamu; /1) muaroHayisMu.

12. K npaBuiIbHBIM MHOTOTpaHHUKAM He oTHOcuTcs: A) ky0; B) mxocasap; C) terpasap; /)
nUpaMuaa.

13. K MHOrOrpaHHMKam OTHOCSTCS:

A) mapaymmenenunen; B) npusma; C) mupamumga; J[) Bce OTBETHI BEPHBI.

14. I'panu napajuiesenunea He UMEKONINE 00X BEPIIMH, HA3bIBAIOTCH:

A) mpotuBonexamumu; B) mpotuBomnonoxueiMu; C) cCHMMETpUYHBIMY; []) paBHBIMH.
15. Ilepeceyenne nuaroHanei mapajuiesienuIeaa SBISETCS ero:

A) nentpom; B) nentpom cummerpun; C) nuHeHbIM pasmepoMm; []) Toukoi cedeHus.

ITAKET ITPEITOJABATEJIA
- OTBETHI K 32IaHUAM

Homep 3ananus Bapuant 1 Bapuant 2

1 d

O[S NN KN |[w N

~| N~
~ S

~
[N

~
o

~
RN

S oW ST I oW NN Iw S R ST W oW ST N ST S TR IR
QT[N[0 [T QT | [Q

~
()

- Kpumepuu OueHoK:
«5» - 14 — 15 6amioB

«4» - 11 — 13 damioB
«3» - 6 — 10 damoB

«2» - MeHee 6 0aJUIOB

2.1.12. KonTtpoabHas padota mo teme: «BeKTOpbl M KOOPAMHATHI B NPOCTPAHCTBE»
Haznauenne: KOC mnpenHa3sHaueH A7 KOHTPOJS U OLIEHKM PE3yJIbTaTOB OCBOCHUS TEM
«Bexmopury, «Memoo koopounam.

dopma: KOHTpOJIbHAsA paboTa.
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VYmenusi: 1) omnpenensith KOOPAWHATHI BEKTOPOB, 2) BBIUMCIATH JJIMHBI BEKTOPOB,
CKaJIIPHOE MPOU3BEACHUE BEKTOPOB, 3) pelaTh MPOCTEUIINE 3a/1a4u B KOOPIUHATAX.

3uanusi: 1) MoHATHE BEKTOpa M JACHCTBUIN HAJ BEKTOpamu, 2) (OpPMYJIbI BHIYMCIICHHE
KOOpJMHAT BEKTOPA, [UIMHBI BEKTOPA, KOOPIWHAT CEPEANHbI OTPE3Ka U Ap.

3AJJAHUE IS OBYYAIOIEI'OCA

Bapmuanr 1

1. Janer Touku A(5; 0; 2), B(4; -3; 2),

C(0; 0; 1), D(2; -4; -4). Haiinure:
a) KOOpJAUHAThl BEKTOPOB AB_I: C_]é> >
_@ KQQP/IMHQTE] BEKTQROB a = AB +CD, b
=AB-CD, c=-/{B»
BP/UTMHBI B&KFSPOB a U b;
I) CKaJIsipHOE npousBeeHre BekropoB AB u CD,au b.
2. Bepmmunbel  TpeyronpHuka — KMN

nMmeroT koopauHatel K(-25 35 -2),

M(8; 1;2), N(2;-3;0).
Haiinure:
a) KOOpJIMHATHI cepeIuHbl CTOpoHb KM;
0) AJIMHBI CTOPOH TPEYTOJbHUKA U OINPENEIUTE BHUJl ATOrO TPEyroibHUKA (PaBHOCTOPOHHHUIA,
PaBHOOEAPEHHBIN WM Pa3HOCTOPOHHUMN);

B) BBIYMCIIMTE KOCUHYC yTIiia M U olpesiesuTe BUJI 3TOT0 yria (OCTPbIi, IpSIMOM WM TYIION).

Bapuanr 2
1. Jlanwl Touku A(S; -5; 0), B(-2; 1; -3),
C(0;3; 1), D(1; 3; -4). }_I>al71)11/1T_>e:
a) koopaHatel Bekropos ABu C;-
_ﬁ) KQ@PMHZTHL BEKTOPOB a = AB+CD, b
=AB-CD,c="%AB;,
B) JIJTUHBI BEKTOPOB a U b;
I)p CK3JS[RHQe IPOU3BEIACHHE BEKTOPOB
ABuCD,aub.
2. Bepumunbl  TpeyrompHuka — KMN
nmeror koopauHatel K(8; 35 5),
M(14; 1;0), N(12; -5; 0).
Haiinure:
a) KOOpJUHATHI cepeuHbl CTOpOoHbI KM;
0) AMUHBI CTOPOH TPEYTOJbHUKA U OMpPEAETUTE BHUJl ATOTO TPEYToJbHHUKA (PAaBHOCTOPOHHHIA,
paBHOOEAPEHHBIN UM PA3HOCTOPOHHUM);
B) BBIUMCIIUTE KOCHHYC yriia M u omnpeneianTe BUJI 3TOTro yria (OCTPbId, IPSIMOM WK TYIIOH)

Bapuant 3
1. Jlaner Touku A(4; 4; 0), B(1; 0; 5),
C(-1; -5; 0), D(10; -1; 0). Haitgure:
a) koopauHathl BekTopoB AB u CD;
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> >
_@ KQQP/IMHQTR] BEKTOPOB a g AB +CD, b

=AB -CD, ¢c = %2AB» »
B) JIJTUHBI BEKTOPOB a U b;
L) CK3JsIgHO&, IPOU3BEICHUE BEKTOPOB
ABuCD,aub.
2. Bepmmnbel  TpeyroapHuka — KMN
umeroT koopauHatsl K(3; 8; -4), M(-
5; 8;4), N(-5; 0;-4).
Haiinure:
a) KOOpJAUHATHI cepeuHbl CTOpOoHbI KM;
0) AJIMHBI CTOPOH TPEYTOJbHUKA U OINpPENETIUTE BHUJl ATOrO TPEyroibHUKA (PaBHOCTOPOHHHUIM,
paBHOOEIPEHHBIN MM pa3HOCTOPOHHUIN);
B) BBIUMCIIUTE KOCHUHYC yriia M U oIpeneianTe BUJI 3TOro yria (OCTpbId, IPSIMOM WK TYIIOM)

Bapuanr 4

1. Janwer Touku A(3; 0; 3), B(0; -3; 1),

C(-1; 2; 1), D(4; 4; -2). Haﬁm/lz(i:
a) Koop/HaThl BekTopoB AB u CP;
_@ KQQPIIMHATE] BEKTOPOB a = AB+CD, b
=AB-CD,c=%AB;
B) JINTUHBI BEKTOPOB a U b;
)y CKQUAPHO§. MPOU3BEICHUE BEKTOPOB
ABuCD,aub.
2. Bepuunsbl TPEYTOJbHUKA KMN

umeror koopauHatel K(5; -1; -3),

M(1; 652), N(9; 65 2).
Haitinure:
a) KOOpJAUHATHI cepeuHbl CTOpoHbI KM;
0) AJIMHBI CTOPOH TPEYTOJbHUKA U OINpPENETUTE BHUJl ATOrO TPEyrolbHUKA (PaBHOCTOPOHHHUIA,
paBHOOECAPEHHBIN UM PA3HOCTOPOHHUH);

B) BBIUMCIIUTE KOCUHYC yriia M U ollpeneianTe BUJI 3TOr0 yria (OCTpbIi, IPSAMOMN WK TYIOM)

2.1.13. Tect no teme «LlnanHap u KoHyc»

Ha3znavenne: KOC npenHazHayeH A KOHTPOJIS U OLIEHKU PE3YJIbTaTOB OCBOEHMSI TEM bl
«[Jununop, xonycy.

®opma: TecT.

VYmenusi: 1) onpenensitb BUJ Tejla BPAILIEHUS U €TO JIEMEHTOB, 2) BBIUUCIATH IUIOMIA1b
OOKOBOI1 U ITOJIHOM MOBEPXHOCTH LMJIMHJIpa U KOHYCa, 3) pelaTh 3aJa4yn Ha Tejla BpalleHusl.

3HaHusA: 1) NOHATHE LUMIMHIPA U €r0 IEMEHTOB, 2) MOHATHE KOHYCA U €r0 JIEMEHTOB;
3) hopMyIIbl 1Sl BBIYMCIIEHUS TUIOIIA 1M OOKOBOM U MOJIHOM MOBEPXHOCTH LIMJIMH/IPA U KOHYCA.

3AJJAHUME JUTA OBYUYAIOUIETI'OCH
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Bapuant Ne 1

1. BcraBbTe npomnyuieHHbIE CII0Ba: 1en0, 02panuienHoe NOBEPXHOCMbIO

u 0syms , Ha3b18aemcsi YUIUHOPOM.

2. Tlognumure n300pakeHHBIE JIEMEHTHI KOHYCA!

T

3. IInomane OOKOBOI MMOBCPXHOCTU HUJIMHAPA BBIYUCIACTCA 110 (I)OpMy.TICI

a) S =2nrh 6) S =2nor(r + h)
6) S =nrl r)S=mnr( + h)
4. Pa3BepTKoil KOHYyCa SIBIISIETCSA:
a) Kpy20801l cekmop, 0) NpAMOY20IbHUK,
8) Kpye; 2) pasHobeOpeHHbIll MPey2ONbHUK,

5. OceBbIM CE€YEHUEM IUIUHIpPA SBIISIECTCS:
@) Kpy2080ll Cekmop, 0) NpPAMOY20bHUK,
8) Kpye, 2) pasHobeOpeHHbIll Mpey2ONbHUK,
6. Pemmre 3amauy: Ocesoe ceuenue yurunopa — xeadpam niowadvio 36 om’. Haiimu
nI0WA0b OCHOBAHUS YUTUHOPA.

7. Pemmte 3amauy: B pasHocmopouHem KoHyce obpasyrowas pasewa 8 cm. Yemy pasna
OJIUHA OKPYICHOCIU ~ OCHOBAHUA?

Bapuant Ne 2

1. BcraBpTe mpomylieHHble —cioBa:  Teno,  ocpanuuenHoe

no6EePpxXHOCmMbvbio U , Hasvleaenmcst KOH)YCOM.

2. llognumurte n300pakeHHbIE 3JIEMEHTHI [IWJINHAPA!
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_— P

3. TDImomaas OOKOBOW MOBEPXHOCTH KOHYCA BEIYHUCIISCTCS 110 hopMyJIe:

a) S =2nrh 6) S =2nor(r + h)

6) S = nrl rS=mnar( + h)
4. Pa3BepTKON LMINHpPA SBISIETCA:

@) Kpy2o8otul cekmop; 0) NpAMOY20/bHUK,

8) Kpye; 2) pasHobedpeHblll mpeyeoibHUK;
5. OceBbIM ceYeHHEM KOHYCa SBISCTCS:

@) Kpy2oeotl cexkmop; 0) NpAMOY2ONbHUK;

8) Kpye; 2) pasHobeOpeHHbIll Mpey2OoNbHUK,

6. Pemmre 3amauy: I1nowaos ocesozo ceuenus kouyca pasua 48 cm’, evicoma 12.
Hatioume R.

7. Pemmrte 3amauy: Paouyc ochosanus yunuropa 1,5 cm, esicoma 4cm. Hatimu ouazonans
0Ce8020 cevetusl.

2.1.14. 3adyer o reMe «O0bEMBI TEJ»

Ha3znauenue: KOC npenna3zHaueH A7 KOHTPOJIS U OLIEHKU PE3yJIbTaTOB OCBOCHUS TEM bl
«Obvembl meny.

®dopma: npoBepoyHas pabora.

YMenusi: 1) BBIUUCIATH OOBEMBI MHOIOIPAHHHMKOB, 2) BBIYMCIATH OOBEMBI TEI
BpallleHus, 3) peumarb NpocTeHIIne 3a1a4H.

3Hanusa: 1) nousTHe oObema Telda M €ro CBOMCTBa, 2) (OpMysbl Ui BBIYUCICHUS
00BEMOB T€JI MHOTOTPAHHUKOB U TeJl BPALLCHUSI.

3AZTAHUE JUISI OBYYAIOLLETOCS

Bapuanr Ne 1

1. BcraBbTe MpoOITyIIEHHOE CI0BO: 3a eOuHUYy usmepeHus 06vemos npuHam ,
pebpo Komopozo pasHo eOuHuYye UMepPeHUs.

2. BcraBbTe NponylLIeHHOE CI0BO: PasHuble mena umeiom

3. O0Bem MPpAMOYT'OJIBHOTI'O IMapaJuICICTIUIICd BIYUCIACTCA 110 (I)OpMy.]'IeI
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1
a)V=a'b-c 6)V =Sou' h B) V=<

4
3SOCH-h r) V =§71'R3

4. OObeM HUIMHAPA BBIUUCISIETCA 110 PopMyJIe:

1 4
a)V=abc OV=Smh BV=3Syh 1) V=1

5. Pemmmre 3amauy: Boiuuciu 06vEm npsamoyeoivHo2o napaiieienunedd, CmopoHbl
0CHOBaHUSL KOMOPO2o pasHul k u n, a esicoma paena h, ecnu k=6cm; n=7cm; h=I1cm.

6. Pemmte 3amauy: Keaopam epawjaemcs 60Kpye ceoeti CmopoHbl, komopas pasna 12cm.
Buiuucnu 06vém nonyuennoeo mena spawjerus.

7. Pemwre 3anauy: [ununop u konyc umerom odwee ocHogauue u 00wy blcomy.
Buviuucau 06vém xomnyca, eciu 06vém yununopa pasen 18,75. Bapuanrt

Ne 2

1. BcraBbTe npomnyuieHHOE ¢10BO: Kyo ¢ pebpom 1 cm naszvisaiom u

obo3Hayaom

2. BcraBbTe MMPOIIyHICHHOC CJIOBO: Ecnu meno cocmasnero u3 HeCcKoabKux mej, mo e2o
obvem paeex amux meJl.

3. OObeM IpsAMOI PU3MbI BEIUUCIIIETCS 110 GopMyJie:

1 4
) V=abc OV=Seh BV=3Seh 1) V=gnk

3
4. OObeM MUpaMHUIbI BBIYUCIACTCS 1O (hopmyiie:

1 4
a)V=abc 6V=Seh BV=3Syh 1) V=1

5. Pemmre 3amauy: Cmoponbl 0CHOBAHUSL NPAMOY2ONbHO20 NAPALIeienunedd pagisvl 9 cm u
4 cm, naowads 6okoeoti 2panu pasua 360 cm’. Boiuuciu 06vém.

6. Pemure 3amauy: Jnuna oKpyscHOCMU OCHOBAHUS KOHYCcA pasHa 16mwcm, eblcoma Konyca
pasna 13,8cm. Boiuuciums 06vém KoHyca.

7. Pemmre 3amauy: Boiuuciums 06vém wapa, BMUCAHH020 8 Kyo, pedpo Komopo2o pagHo
0,8cm.

2.2. 3aganus U1 IPOMEKYTOYHOM aTTeCTALMHU

Hasnayenune: KOC mnpenHasHaueH Uil TNPOMEXKYTOYHOW aTTECTAllMM CTYJEHTOB,
3aBepIuaromx ooydyenue Ha | Kkypce, B popme Ik3amMeHa.

Ymenusi: muunoctaeie ymenus JIP1, JIPS, JIP7, JIP9, JIP10,JIP13, JIPB 10, JIPB 13, JIPB
14, JIPB 15; meranpeametusie ymenuss MP1 — MP5, MP8, MP9; npenmernsie ymenus [1P61 —
I1P68; [Ipy9 — Ipy13.

3HaHMsI: OCHOBHBIC IMOHATHS aareOphl M TEOMETPUH 32 KypC CPETHEH IIKOJIBI.

3AJJAHUME UL OBYYAIOIIEI'OCA

HNHcrpykuus
BuumarenbHo npounTaiiTe 3ananue. Bpems
BBINIOJIHEHUS 3a1aHus — 180 MuHyT

3ananue:
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Bapuant Ne 1 Yactb
A.

BBI6€[)I/ITC H[!aBI/IJ'ILHHﬁ OTBET M3 NPCATOKCHHBIX BAPHUAHTOB. B otBeTe YKAKXUTC HOMED
OPaBUJIBHOI'O BApHMAHTA.

1. (1 6anu). 3HaueHHEe KaKOTO U3 JAHHBIX HUKE BBIPAKEHUM SBJIIETCS YUCIIOM PallMOHAIbHBIM?

V45
a) v14+y6_ B) Vas
6) (V25 — V6) « (V25 + \/6) — -
1) /18 — 242
2. (1 6amr). 3HaueHNE BBIPAKEHUS V=125 + % V64 paBHO:
a)—8 B) - 5,25
0) -4,75 r)—5
3. (1 6anu). 3HaueHHE BBIPAKEHUS 92 . 27§ paBHO:
a) 243 0) 3
B) 27 r9
4. (1 6amn). Pemennem ypasuenus VX + 1 = 3gpnsercs:
a) 2 B) 5
0) 8 r) 4
5. (1 6amn). dysxmms y = 1,372 gensercs:
a) Bo3pacrarolei 0) yoObIBaroLeit

6. (1 6amn). Pemiennem ypaBuenust 3 « 9= 81 sBusercs:
a) 9,2 B) 2
0) 1,5 r) 4

7. (2 6anaa). CooTHECUTE HEPABEHCTBO U €r0 PELLIECHUE:

1) 3X>9 a) [3; +]
D)7 < 6 (=22 1) 2+ )

)
(2)l :4 3)I‘) (_ o0; _O 5)

w =

4)

8. (1 6ayur). 3HaueHue BeIpaxkeHus [0 g2 2216 + log ! pasuo:
a) 4 B) 2
6)3 M1

9. (1 6aaa). O6beM IPAMOI IPU3MBI BBIYUCISIETCS TIO opMyJIe:

1 4
a)V=abc OV=Suh BV=3Syh 1) V=1

10. (1 6ans). OceBbIM c€YEHUEM LUIMHAPA SBIISETCS:
@) Kpy2o8otul cekmop; 0) NpAMOY20NbHUK;

8) Kpye; 2) pasnobeopennulii mpey2onvhuk; YacThb
b.
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BrInmonHeHHEM KaKJI0r0 3aJaHKs JTOIKHO OBITh MOJIHOE PelieHne.

x 2x _ 4x

11. (4 6amna). Pemnre ypaBHeHne:  x+1 = x-1  x2-1,

12. (3 6anna). Permmte ypaBHenme: 5°X+ 3 « 572 =140

24 = 72 log, -,l0g>
109318_§109372

13. (3 ©6aana). Breruucnure:

14. (4 6anna). Petmre ypasuenue: [0gs(x — 2) + logs(x + 6) = 2

15. (3 6amna). Pemure ypaaenne: 4 sin* x —cos x —1 =0

16. (7 6angaoB). Mccnenyiite GyHKIHUIO C TOMOIIBIO MPOU3BOIHON M IMIOCTPOUTE €€ rpaduk:
y=—-x>+4x*— 4x
Bapuant Ne 2 Yacrb
A.
Br16epuTe npaBUIbHBINA OTBET U3 MPEJIO0KEHHBIX BapUaHTOB. B oTBeTe yKkaxuTe HOMEp
IIPaBUJIbHOTO BapHaHTA.

1. (1 o6amn). Kakoe w3 pamHbIx uumcen  +/15; v250000; V2,5 SBIISAETCSA

MPPaMOHAIbHBIM?
a) V15 B) \/ﬁ
6) v/250000; r) BCE 9TH YHCIA PALHOHAIBHBI
2. (1 6aun). 3nauenue Boipakenus ¥32 — 0,5/ —216 paso:
a)—8 B) - 2
0) 2 r)—16
3. (1 6anu). 3HaueHNE BBIPAXKECHUS 72 : 492 PaBHO:
a) 49 B) 334
0)9 r) 7
4. (1 6amn). Pemenuem ypasuenus VX — 2 = Sgpnsercs:
a) 27 B) 3
0) 7 r)23

5. (1 6amn). Oyukuus y = 0,37 sBastercs:
B) BO3pacTaronieit r) yObIBaroIIei

6. (1 6amn). Pemenniem ypaBuenus 2 o 4= 64 spusercs:
a) 2,5 B) -2
6) 1,5 )4

7. (2 6anaa). CooTHECUTE HEPABEHCTBO U €ro0 PEIICHHE:

1) (l)x > a) (— ®; —0,5)
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4
x 1 6) (— 0o; 2)
2) 4 <3 B) [3; +]
3) 3*>9 r) (2; + ©)

4) G)H <3

8. (1 6an). 3HaueHue BrIpakeHus [0 g2 2364 + log ' pasHo:
a) 4 B) 2
6) 3 19

9. (1 6aaa). O6beM NPAMOYTOJBLHOIO NapajIesieuIea BIYUCISIETCS 110 popmyIie:

1 4
a)V=a'b-c 6)V =Sy h B)V:§SOCH'h r) V=§7TR3

10. (1 6an). OceBbIM CEUEHHEM KOHYCA SIBISETCS:

a) Kpy2o8oul cekmop; 0) NpAMOY20NIbHUK;
8) Kkpye; 2) pasHobeOpeH bl MpeyeoIbHUK,
Yacrs b.

BrinoTHEHHEM KaXI0T0 3aaHus J0JKHO ObITh MOJIHOE pellieHue.

x—1 2

1
11. (4 6aana). Pemure ypaBHeHue: x—2  x  x-2.

12. (3 6anna). Perute ypaBHenue: 7 — 7' = 6

14 1 56 log, -,logs

13. (3 0Oanma). Berunciure: l0ge3031096150
14. (4 6amna). Pemure ypasuenne: [0g2(x — 5) + log2(x + 2) = 3

15. (3 6aana). Pemmte ypauenne: 3 c0S* X — sinx —1=0

16. (7 6anaoB). Vccnenyiite GyHKIUIO ¢ TOMOIIBIO MPOU3BOAHOM U MOCTPOiTE ee rpaduk:
y = x>+ 6x*+ 9x
BapuanT Ne 3 Yacthb

A.
BBI6CDI/ITC IIPaBUIBHBIA OTBET M3 IIPEIVI0KCHHBIX BApHaHTOB. B 0TBeTe yKaXKUTS HOMED

IPpaBUJILHOI'O BapHaHTa.

1. (1 o6amn). Kakoe w3 pamHbIx uumcen  +/15; v/250000; V2,5 SBIIAETCS
MPPALMOHAIILHBIM?

a) BCE 9TH YHMCIIA PAIHOHAIBHBI r) V15
6) v250000;

B) V25
2. (1 6amn). 3Hauenne Boipaskenus V32 — 0,5/ =216 pasmo:
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a)—8 B) 2

6)—-2 r)—16
3. (1 6anu). 3HaueHHE BBIPAKEHUS 72 : 492 paBHO:

a) 343 B) 49

0) 9 r)7
4. (1 6aan). Penrennem ypaBHeHns VX — 2 = Sgpusercs:

a) 7 B) 3

0) 27 r)23

5. (1 6amn). Oyukius y = 0,37 sBasercs:

a) Bo3pacrarouiei 0) yobIBatoleit
6. (1 6amn). Pemennem ypaBaenus 2 o 4* = 64 spusercs:

a)-2,5 B) 2,5

0) 1,5 r) 4

7. (2 6anaa). CooTHECUTE HEPABEHCTBO U €r0 PELLICHUE:
1

(}) >+ Doy @i + )
2 4
x 1 0) (— ; 2)
" <7 B (-%-05)
3) 3*>9 r) [3; 4]
¥t 1
4) G =3
1
8. (1 6a/1). 3HaUEHKE BBLIPAKEHUS log,64 + log, g paBHO:
a) 4 B) 2
6)9 3

9. (1 6aaa). O6beM NPAMOYTOJBLHOIO NapajiesenuIe/a BHIYUCIIETCs Mo popmyIie:

1 4
a)V=abc B6V=Seh BV=3Syh 1) V=1

10. (1 6an). OceBbIM CEUEHHEM KOHYCA SIBISETCS:

a) Kpy2oeotul cekmop; 0) Kpye,
8) NPAMOY2ONbHUK, 2) pasHobeOpeHHbIL MpeyeonbHUK,
Yacrs b.

BoinojiHeHUEM Ka)I0T0 3aJIaHUS JTOJDKHO OBITh IOJIHOE PellleHne.

11. (4 6anaa). Pemure ypaBHEHUE: x+3  x-3  x2-9,

12. (3 6anna). Pemute ypaBHenue: 9°X — 921 = 8

1
14 - 56 log; —31097

1
13. (3 ©0amma). Beruuciure: loge30—31096150

14. (4 6anaa). Penmmte ypasuenune: [0g2(2x — 18) + loga(x — 9) =5
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15. (3 6anna). Pemmre ypaBrenne: 3 co0S* X — 5cos x — 12 =0

16. (7 6anaoB). Hccnenyiite GyHKIIUIO ¢ TOMOIIBIO MPOW3BOIHOM U MMOCTPOUTE ee TpadukK:
y = x>+ 6x*+ 9x
Bapuant Ne 4 Yactb
A.

BI)I6€[ZI/ITC H[!&BHHLHBIﬁ OTBCT U3 NPCAJTOKCHHBIX BAPUAHTOB. B otBeTe YKQKHUTEC HOMED
IIPAaBUJILHOT'O BapyaHTa.

—

. (1 6a11). 3HaUEeHHE KAKOTO M3 TaHHBIX HUXKE BBIPAKEHUH SBIISETCSA YUCIOM pallMOHAIbHBIM?

NS
2) V18— 2v2 B) Va5
6) V14 « /6 — .
) (V25 — V/6) « (/25 + V/6)
2. (1 6a). 3HaueHUE BBIPAKECHHUS V=125 + é V64 paBHo:
a) -4,75 B) - 5,25
6)-8 -5

2 2

3. (1 6anm). 3HayeHUE BBIPAKCHUS 95 275 paBHO:

a) 243 B) 3
0)9 r) 27
4. (1 6ama). Pemenuem ypasaenns VX + 1 = 3gpngercs:
a) 2 B) 8
0) 4 r) 5

5. (1 6amn). Oyuknus y = 1,37* gpnsercs:
a) BO3pacTaromien 0) yOsIBaromIeit

6. (1 6ama). Pemenuem ypaBaenuss 3 « 9= 81 ssusercs:

a) 1,5 B) 2
0) 9,2 r) 4
7. (2 6anaa). CooTHECUTE HEPABEHCTBO U €r0 PELLIECHUE:
1) 3*>9 n) (= »; =0,5)
(O <2
¢) (— »; 2)
3 9
(1) S 1 x x) [3; +00]
2 4
4* <2

2
3)3) (2; + )
4)

1
8. (1 6aju1). 3HaUEHKE BBIPAXKEHUS log;16 + logz; PaBHO:
a)4 B) 3



49

0) 1 )2
9. (1 6aaa). O6beM IPAMOI TPU3MBI BBIYHUCIISIETCS TIO opMyJIe:

1 4
a)V=ab-c 06)V=S,"h B)V=§SOCH'h r) V=§7TR3

10. (1 6an). OceBbIM CEYCHUEM ITUIMH/IPA SBIISICTCS:
a) Kpy2o8otl cekmop; 0) Kpye,

8) NPAMOY20NbHUK; 2) pasHobedpennbili mpey2oavHuk, YacThb
b.

BrInoTHEHHEM KaXI0T0 3aaHus J0JKHO OBITh MOJIHOE pellieHue.

11

5
x2-6x+8.

2
11. (4 6a/a). Pemunte ypaBHeHue:  x-2 tiaT
12. (3 6aana). Pemmure ypapuenue: 2X™ — 2¥= 120

1
log, 24—Elog2 72

1
13. (3 6anaa). Beruucnure: logs18—-logs72
3

14. (4 6anna). Petmre ypasuenue: [0gs(x — 2) + logs(x + 6) = 2

15. (3 6amnna). Pemure ypaBaenne: 3 tg? x —4tg x +5 =0

16. (7 6angoB). Mccnenyiite GyHKIHUIO C TOMOIIBIO MPOU3BOIHON M IMIOCTPOUTE €€ rpaduK:

y=-x"+4x*-4x

ITpomexyTo4Has aTTeCTalMsI IPOBOAUTCS. B OJHMH 3TAIl — BHIIOJIHEHHE TECTOBBIX 3a1aHHI;
KoanuyecTBo BApHAHTOB 3aJaHUA AJIS IK3aMeHylomerocs — 4
Bpems BbinoJsiHenus 3aanus - 180 MuHyT

Oo6opyaoBaHue: MCT Oymaru, MapuKoBas pydka, TabJuia KBaIpaTos.

Kpurtepun onennBanus:
«2» - 0 — 5 GamtoB

«3» - 6 — 11 OamnoB

«4» - 12 — 16 6ammoB

«5» - 17 — 20 6amnoB
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M.K.Iloranos, H.H.Pemernukos, A.B.llleBkuH,: [Ipocsemenne, 2019. — 435 c.:un

- HHTCPHET-UCTOYHUKMU:

https://resh.edu.ru/subject/ - Poccuiickas smeKTpoHHAs IIKOJIA;

www.fcior.edu.ru (MudopmannonHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIE MAaTEPUAIIbI).
www.school-collection.edu.ru (EguHass komnexkuuu mudpOBBIX  00pa30BaTEIbHBIX
peCypcoB).

https://multiurok.ru/kyzaylana/ - mepcoHaabHBIN CalT MpenogaBaTeNs




	1. ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	В процессе освоения предмета «Математика» у обучающихся целенаправленно формируются универсальные учебные действия, включая формирование компетенций, обучающихся в области учебно-исследовательской и проектной деятельности, которые в свою очередь обеспечивают преемственность формирования общих компетенций ФГОС СПО.
	Вариант № 1
	Вариант № 1
	Вариант № 1
	Вариант № 2
	Вариант 1
	Вариант 2
	Часть 1
	Часть 2


	12
	Часть 1
	Часть 2

	 3 
	Часть 1

	x  2 x  2 x  2 x  2
	Часть 2
	Часть 1
	y  7x5 9x3 ;

	x  2 x  2 x  2
	Часть 2
	 3 
	I вариант
	2.1.10. Тест по теме «Прямые и плоскости в пространстве»

	Вариант № 1
	Вариант № 2
	Вариант 1
	Вариант 2
	Вариант 3
	Вариант 4
	Вариант № 1
	Вариант № 2
	Вариант № 1
	ИНФОРМАЦИОННЫЕ ИСТОЧНИКИ



