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OrneHOUHBIE MaTepUabl 0 y4eOHOMY PEAMETy MaTeMaTHKa pa3padoTaHa Ha OCHOBE:

- (¢emepambHOTO TOCYIApPCTBEHHOTO OOPa30BaTEIBHOTO CTAaHIApTa CPEIHEro OOIIeTo
oOpa3oBanus, yTBepkaeHHOro Ilpukazom MunoOpnayku Poccun ot 17.05.2012r. Ne 413(B pen.
npuka3zoB Muno6puayku Poccun ot 27.12.2023 Ne1028);

- (enepanbHOIl 00pa30BaTEIBLHON MPOrpaMMBl, YTBEPXKICHHOHN MprKa3oM MHUHOOpHaYKH
Poccun ot 18.05.2023 Ne373;

-penepanibHOTO TOCYIApCTBEHHOTO OOpPa30BaTeIbHOIO CTaHAApTa MO CHEHMaIbHOCTH
cpennero mnpodeccuonanbHoro obpaszoBanus 15.02.10 mexarpoHWka W poOOOTOTEXHHKA (IO
OTpacisiM), yTBEpKACHHOTO pukazoM MunoopHayku Poccun ot 14.09.2023 Ne 684
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1 MACIIOPT KOMILJIEKTA OLIEHOYHOM JJOKYMEHTAIIUA

1.1 OueHouyHbIe CpeACTBAa NpPeAHA3HAYEHbl ISl OLICHKHU pE3YyJbTATOB
OCBOEHHUA y4eOHOro npeamera Maremaruka.

dopmMoii MPOMEXKYTOUHOM arTecTaluu 1o yueOHoMy npenMery Maremaruka
SBIIAETCS JK3aMEH C BBICTaBJICHUEM OTMETKH 1o cucreme
«HEYIOBJIETBOPUTEIBHO/YI0BIETBOPUTEIHHO/XOPOLIO/OTIUIHOM.

1.2 OueHovHble MaTepuAaJIbl pa3padoTaHbl HA OCHOBAHUMN:

- oOpasoBaTesibHOW  TporpamMmbl 1o crnenuanbHoctr  15.02.10
MexaTpoHHKa 1 pOOOTOTEXHHUKA (110 OTPACIAM);

- paboueii mporpaMMbl yaeOHOTO TIpeaMeTa MareMaTuka.

1.3 lesim u3ydenus yueoHoro npeamera MaremaTtuka:

[TpropuTeTHEIMH TENSIMH OOYUYCHHSI MAaTEeMaTHKE SIBISIOTCS: (OPMUPOBAHHE
[EHTPaJbHBIX MaTeMaTHYEeCKUX TOHATUN (YUCIIO, BEIMYMHA, TEOMETpHUYECKas
durypa, nepeMeHHasl, BEPOSITHOCTb, byHKIIHSN), o0ecrneunBaroInX
PEEeMCTBEHHOCTh M MEPCIEeKTUBHOCTh  MareMaTU4YecKoro  0Opa3oBaHUs
oOyuaromuxcsi; MoABeeHre OOydyarolMXCcsi Ha JOCTYIMHOM JUIsi HUX YPOBHE K
OCO3HAHWIO B3aUMOCBS3M MaTEeMaTHUKA M OKPY’XKAIOIIEr0 MHpa, MOHMMAaHHE
MaTeMaTUKd KaK  4YacTH  OOmed  KyJabTyphl  4YEJIOBEYECTBAa;  pPa3BUTHE
UHTEJUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00ydaromuxcsi, Ho3HaBaTeIbHON
AKTUBHOCTH, UCCJICIOBATEIIbCKUX YMEHUHN, KPUTHYHOCTH MBIIIUICHUS, HHTEpEca K
U3yUEHHUIO MaTreMaTHkd; (QopMmupoBaHHe (YHKIIMOHAIBLHOW MaTeMaTUYEeCKON
ITPaMOTHOCTH: YMEHHS paclo3HaBaTb MAaTEMaTWUYeCKHUe acleKThl B pPeasibHbIX
KU3HCHHBIX CHUTyallUsIX ¥ TIPH  U3YYCHHH JPYTUX YYEOHBIX MPEIAMETOB,
NPOSIBICHUS 3aBHUCHMOCTEH M 3aKOHOMEPHOCTEH, (OpMYyIHpOBaTh UX Ha S3BIKE
MaTeMaTHUKd M CO37aBaTb MAaTEeMAaTWYeCKUe MOJEIH, MPUMEHSITh OCBOCHHBIN
MaTeMaTHYeCKHil ammapar Juis pelieHHs] MPaKTUKO-OPUEHTHPOBAHHBIX 3ajiad,
UHTEPIPETUPOBATH U OLIEHUBAThH MOJYyUYEHHbIE PE3YJIbTATHI.

1.4 Ilnanupyemble pe3yJbTaTbl OCBOCHUSI Y4YeOHOro MpeaMeTa
MaremaTuka

JIMUHOCTHBIE PE3VYJIBTATHI

B pesynbrare wu3ydeHHMs MareMaTHUKH Ha YPOBHE CpPEIHEro OOIero
obpa3zoBaHus y oOydaromierocsi OynyT chOpMHUPOBAaHBI CICAYIOIIME JTUYHOCTHBIC
pe3yabTaThI:

1) rpaxxgaHCKOro BOCIUTAHUS: CHOPMHUPOBAHHOCTH TPAKIAHCKOW TO3UITUU
00yJaromerocsi Kak akTUBHOTO ¥ OTBETCTBEHHOTO WIE€HA POCCHICKOTO OOIIECTBa,
OCO3HAHWE CBOWX KOHCTHTYIIMOHHBIX MPaB U OOS3aHHOCTEH, yBaKCHHE 3aKOHA U
IIPABOTIOPSIIKA;

IMPUHATHUC TPAAUITUOHHBIX HAIITMOHAJIBHBIX, O6IH€‘I€HOBG‘ICCKI/IX T'YMaHUCTHYCCKHUX



LIEHHOCTEW; TOTOBHOCTh MTPOTHUBOCTOSITh UACOJIOTHH SKCTPEMU3MA, HAIMOHAIU3MA,
KceHO(poOuu, MUCKPUMUHAIIMKA TI0 COIHAIBHBIM, PEIIMTHO3HBIM, PaCOBBIM,
HAIIMOHAJIbHBIM IIPU3HAKAM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEpPECaX TPaKIaAHCKOTO
oO0IIecTBa, y9aCTBOBATh B CAMOYTIPABICHUH B 00IIE00pa30BaTEILHON OpraHu3aIiu
Y JIETCKO-FOHOIIIECKUX OPTraHU3aIUsAX; YMEHUE B3aUMOJICHCTBOBATH C COLIMATbHBIMHU
WHCTUTYTaMH B COOTBETCTBUHU C WX (YHKIHMSIMH M HA3HAYCHHWEM; TOTOBHOCTHh K
T'YMaHUTapHON M BOJIOHTEPCKOM JIESITEIbHOCTH;

2) TaTPUOTHYECKOTO BOCHHUTAHHUS: OCO3HAHHE C(HOPMHUPOBAHHOCTH POCCHUMCKOMN
rpakxJaHCKON MJACHTUYHOCTH, MTATPUOTU3MA, YBAKEHUS K CBOEMY HApOJly, YyBCTBA
OTBETCTBEHHOCTH mepenl PoamHoM, ropocTy 3a CBOW Kpai, cBOX PoauHy, cBOM
A3bIK M KYJBTYPY, IPOIIOE M HACTOSIIEE MHOTOHAIIMOHAJIIBHOTO Hapoja Poccuu;
IICHHOCTHOE OTHONIIEHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY H
MPUPOJHOMY HACIICAUIO,

MaMsATHUKAM, TpagunusM HapoaoB Poccuum, noctwkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYJe; UaciiHas yOeKI€HHOCTh, TOTOBHOCTD K
CITy>KEHHMIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0Y;

3) IyXOBHO-HPABCTBEHHOTO BOCIHTAHUSA: OCO3HAHUE JIYXOBHBIX IIEHHOCTEH
poccuiickoro Hapoja; c(pOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSI, ATUYECKOTO
MOBEJICHUS; CIIOCOOHOCTh OIICHUBATh CHUTYallMl0 M TPUHHUMATh OCO3HAHHBIC
pEUIEHHs, OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH,
OCO3HAHUE JTUYHOTO BKJIAJIa B IOCTPOSHHUE YCTOMYMBOTO OYIYIIIET0; OTBETCTBEHHOE
OTHOIIICHHE K CBOMM POJUTEISAM M (WJIM) APYTUM YJIeHaM CEMbH, CO3/IaHUI0 CEMbH
HAa OCHOBE OCO3HAHHOTO MPHUHATHUS [IEHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUHU C
TpaguuusiMu HaponoB Poccuu;

4) 3CTETUYECKOTO BOCIIUTAHUS: ICTETUUECKOE OTHOIIIEHUE K MUPY, BKIIFOYas
ACTETUKY ObITa, HAyYHOTO W TEXHUYECKOTO TBOPYECTBA, CIOpTa, Tpylda U
OOIIECTBEHHBIX OTHOIIICHHUM;

CIIOCOOHOCTHh BOCIIPUHUMATD PA3JIMUHbIE BUJIbI HICKYCCTBA, TPAIUILIUA U TBOPUYECTBO
CBOETO M JIPYrMX HApOJOB, OLIYIIATh 3MOIIMOHAJIBHOE BO3JECHCTBHUE HCKYCCTBA;
yOEXJIEHHOCTh B 3HAYUMOCTH JUISl JIMYHOCTH M OOIIECTBA OTEUECTBEHHOTO U
MHPOBOTO UCKYCCTBA,

STHUYECKUX KYJIbTYPHBIX TPAJAMIMKA M HAPOJHOIO TBOPYECTBA; TOTOBHOCTH K
CaMOBBIPAKEHHIO B PA3HBIX BUJIAX MCKYCCTBA, CTPEMJIEHHE IPOSBIATH KadyeCcTBa
TBOPYECKOW JINYHOCTH;

5) ¢pu3HIECKOro BOCIUTAHMS: CPOPMHUPOBAHHOCTH 3J0POBOI0 M OE30I1aCHOTO
o0Opa3a KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370POBBIO; TOTPEOHOCTH B
(U3UYECKOM  COBEPIICHCTBOBAHWH, 3aHATHSAX  CIIOPTUBHO-03J0POBUTEIBLHOM
JEATEIIbHOCTBIO; AKTHMBHOE HEMPUATHE BPEIHBIX IPUBBIYEK W HHBIX (popM
MPUYMHEHUS Bpeaa GU3NIECKOMY U
MICUXUYECKOMY 37I0POBBIO;

6) TPyAOBOTO BOCHHUTAHHUSA: TOTOBHOCTh K TPYAy, OCO3HAHHME IIEHHOCTHU
MAacCTEpCTBa, Tpyaoao0ue; TOTOBHOCTD K aKTUBHOM JIeATSIILHOCTH
TEXHOJIOTUYECKOW M COLMAJIbHOM HANpaBJICHHOCTH, CIIOCOOHOCTh UHUIIMUPOBATD,
IJIAHUPOBATh UM CAMOCTOATEIBHO BBIMOIHATH TAKYI0 JEATEIBbHOCTb; MHTEpPEC K



pasnuYHbIM cdepaM TpodeccHoOHANTBHOW NeATeThHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIA BBIOOpP Oynaymiel mnpodeccuu ©W pean30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE IUJIaHbl; TOTOBHOCTh UM  CIIOCOOHOCTH K  OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU;

7) 9SKOJOTHYECKOTO0 BOCHUTAHUSA: CHOPMHUPOBAHHOCTh OKOJOTHIECKOU
KyJIbTYphl, TOHUMAaHWE BIHMSHHUS CONHUATHLHO-DKOHOMHYECKHX IIPOIIECCOB Ha
COCTOSIHUE TIPUPOTHON U COIMAIIBHON CPENbl, OCO3HAHNUE TJIO0ABHOTO XapakTepa
IKOJIOTUYECKUX TMpoOJeM; TUIaHUPOBaHWE ¥ OCYIISCTBICHHWE JCHCTBUI B
OKpY’KaroIel cpejie Ha OCHOBE 3HAHMS LIeJICH
YCTOHYMBOTO  pPa3BUTHsI  YEJOBEUECTBA; AKTHUBHOE HEMPUSATHE JICHCTBHIA,
NPUHOCAIIMX  BpPed  OKPYXKalollel  cpelae;  yMEHHE  MPOTHO3UPOBATH
HEOIaronpHsITHBIE SKOJIOTHYECKHE TOCICACTBUS TPEIINPHUHUMAEMBIX IEHCTBUH,
NpenoTBpaliaTh HMX; pacCHIMPEHUE OMbITa JACSITEIbHOCTH  AKOJOTHYECKOH
HaIPaBJICHHOCTH;

8) IIEHHOCTHM HAyYHOTO TIO3HAHUSA: CHOPMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHs HAYKHM M OOIICCTBEHHOM
MPAKTUKKW, OCHOBAaHHOTO HA JWAJOre KYyJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOCTO MECTa B TONHMKYJIBTYPHOM MHPE; COBEPIICHCTBOBAHHWE S3BIKOBOM U
YUTATEIBCKON KYJIbTYPhl KaK CpPEICTBA B3aWMMOJCHCTBUS MEXIY JIOIbMUA U
MO3HAHUS MHpPA; OCO3HAHHWE IIEHHOCTH HAYYHOW JeATEIbHOCTH, TOTOBHOCTH
OCYIIECTBIISATH MPOEKTHYIO U UCCIEA0BATENIbCKYIO IEATEIbHOCTh UHIMBUIYAIBHO U
B IpYIIIIE.

METANPEJMETHBIE PE3YJIBTATDI

B pe3ynbrare ocBOeHHS MPOrpaMMBbl IO MaTEMATUKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanus y oOyuaromerocss OyayT chOpMUPOBaHBI METanpeaIMETHBIC
pE3yNbTATHI, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHUBEPCATbHBIMU
MO3HABATECIILHBIMU ~ JEHCTBUSMH,  YHHUBEPCAIbHBIMH  KOMMYHHUKATHBHBIMHU
JEUCTBUSIMU M YHUBEPCAIBHBIMU PETYISATUBHBIMU AcicTBUsAMH. [l03HaBaTEIHHBIC
YHUBEpCaIbHBIC YIeOHbIC TCHCTBUS.

OBjaieHHe YHHBEPCAJbHBIMH MO3HABATEIbHBIMHU AeHCTBUAMM:

a) 0a30BBIC JIOTUYECKHE JCUCTBHS: CaMOCTOATEIHbHO (OPMYJIUPOBATh M
aKTyaJIM3upoBaTh MPOOJEMy, paccMaTpuBaTh €€ BCECTOPOHHE, YCTAHABIHBATH
CYIIECTBEHHBIH NPU3HAK WJIM OCHOBAaHMS 11 CpaBHEHHUs, KiacCU(PUKAIUU U
0000IIICHNUS; ONIPEACIATD SN ACATEILHOCTH, 3a/1aBaTh apaMeTPhbl U KPUTEPUH UX
JIOCTHKEHHUS; BBISABIISATH 3aKOHOMEPHOCTH M IIPOTHBOPEYMS B PacCMaTpPHBACMBIX
SIBJICHUSAX; BHOCHTh KOPPEKTHUBBI B JCATEIBHOCTH, OIICHUBATh COOTBETCTBHC
pE3yNbTATOB IIEJIAM, OIEHWBATh PUCKH TOCIEACTBUN ICATEIHHOCTU, Pa3BUBATH
KpEaTHBHOE MBIIIUICHUE TIPH PEIICHUH KM3HCHHBIX TTPOOJIeM;

0) 0a3oBbIE HCCIIEIOBATEIbCKUE JICUCTBUA: BJIaJCTh HaBbIKAMU y4eOHO-
HCCJICIOBATEIILCKOU M POCKTHOM ACSITEIIBHOCTH, HaBBIKAMH Pa3peIIeHus Mpo0iem;
CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIIBHOMY TIOMCKY METOJIOB PEIICHHS
MPAKTUYECKUX 3a7ad, MPUMEHCHHIO Pa3IMYHBIX METOJIOB IO3HAHMS; OBJIAJCHUE
BUJIaMU JICSITCIIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHWS, €TI0 HWHTEPIIPETaIUH,
peoOpa30BaHUIO U MTPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX CHUTYAIUSIX, B TOM YHCIIE



MIPU CO3/IaHUU YUEOHBIX M COIUANIBHBIX MPOEKTOB; (POPMUPOBAHUE HAYYHOTO THIIA
MBILIJICHUS, BJIQJACHUE HAyYHOM TEPMHUHOJOTUEN, KIFOYEBBIMU TMOHITUAMHU H
METO/JAaMH; CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOU
JESATENbHOCTH WM JKU3HEHHBIX CUTYalMSX; BBIABISAThH NPUYUHHO-CIIECICTBEHHBIE
CBSI3M W aKTyaJM3UPOBATH 3aJady, BBIABUIATh THIIOTE3Yy €€ PEIICHUs, HAXOAUTh
apryMEHTBHI JUISI JIOKA3aTEIbCTBA CBOMX YTBEPKICHHM, 3aJaBaTh NapaMeTphbl U
KPUTEPUU PELICHUS; aHAIW3UPOBATh IOJYYCHHBIE B XOJI€ PEUICHHS 3aJlaud
pe3ysbTaThl, KPUTHYECKH OLIEHUBATh MX JOCTOBEPHOCTh, HPOTHO3UPOBATH
M3MEHEHHE B HOBBIX YCJIOBHSX; JaBaTh OILICHKY HOBBIM CHUTYyallUsiM, OIICHUBATH
MPUOOPETEHHBIM OIBIT; pa3padaThiBaTh IJIAaH pPEIICHUS MPoOJeMbl C Y4eTOM
aHaJIN3a UMEIOIIMNXCSl MaTepUAIbLHBIX 1 HEMATEPHUAIbHBIX PECYPCOB; OCYIIECTBIIATh
IleJICHANpPAaBJICHHBIM TIOMCK TIEpEeHOca CPEJACTB M CIIOCOOOB JIEWCTBUS B
npoeCCUOHANIBHYIO CPEAy; YMETh IIEPEHOCHUTh 3HAaHHMS B IO3HABATCIBHYIO U
MPAKTUYECKYI0 00JIACTH JKU3HEAEATENbHOCTH, YMETh WHTETPUPOBATH 3HAHUS W3
pa3HBIX NPEAMETHBIX o00JiacTeil; BBIIBUTaTh HOBBIE HWJEH, MpeasiaraTh
OpUTHHAJIBHBIC MOJX0/IbI U PEIICHUS; CTABUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE
aJIbTCPHATUBHBIE PEIICHUS;

B) pabota ¢ uHpOpMAaLME: BIaJE€Th HaBbIKAMHU NOJYYECHHsS HHPOPMALMH H3
MCTOYHHKOB PAa3HBIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBIATh IOWCK, AaHalu3,
CUCTEMATHU3ALMI0O M UHTEPIPETANNI0 MHOOPMALMKU Pa3IUYHbIX BUAOB U (HopMm
MPEACTaBIICHUS; CO3/1aBaTh TEKCThI B Pa3IMYHBIX hopMaTax ¢ y4eTOM Ha3HAYCHUS
uHpopMaMu ©W  1EJIEBOM  ayJAUTOpUM, BBIOMpas ONTHUMAJIbHYIO (opMy
MPEACTABJICHUSI W BHU3YAIM3allUW; OILCHUBATh JIOCTOBEPHOCTH, JIETUTUMHOCTH
nHpopMaru, €€ COOTBETCTBHE IIPABOBBIM U MOPAIbHO-ITUYECKUM HOPMaM;
HCIIOJIB30BaTh CPEeACTBA MH(POPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHI B
pPCLICHUH KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX W OpPTaHU3AlMOHHBIX 3a7ad C
coOoicHueM TpeOOBaHUN JPrOHOMHUKH, TEXHUKH O€30MacHOCTH, TUTHECHBI,
pecypcocOepeKeHus, MPaBOBbIX U JTHUYECKUX HOPM, HOPM HHGOPMALMOHHON
0€30MacHOCTH; BJIAJCTh HABBIKAMHM pPACMO3HABaHUS M 3alUTHl HH(pOpPMAIUH,
MH(OPMAIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJ1ajieHNe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMU Y4€OHBIMU J1€HCTBUSMHU:
a) oOllIEHHE: OCYIIECTBIIATh KOMMYHHUKAIIUK BO BCeX cepax KU3HH; paclo3HaBaTh
HeBepOaJibHbIE CpEeJCTBA OOIIECHUS, MOHMMAaTh 3HAYEHUE COIUAJIbHBIX 3HAKOB,
pacIio3HaBaTh IMPEANOCHUIKH KOH(MIUKTHBIX CHUTYallUd U CMATYaTh KOHQJIMKTHI;
BJIAJIETh PA3JIMYHBIMU criocobamu oO1IeHHs 51 B3aMMO/ICVCTBUS;
apTyMEHTUPOBAHHO BECTH JIHAJIOT, YMETh CMSATYaTh KOH(JIMKTHBIE CHUTYaIWH,
Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOK TOUYKY 3pEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CpEIICTB;

0) coBMecTHas JesTEIbHOCTh: TIOHMMAaTh U WCIONB30BaTh MPEUMYIIECTBA
KOMaHJAHOM ¥ WHAWBHUIYyaJIbHONW pabOThl; BBIOUpPATH TEMATUKY H METOJIbI
COBMECTHBIX JICUCTBUN C y4e€TOM OOIIUX HMHTEPECOB M BO3MOKHOCTEH Ka)Ja0ro
YJIeHa KOJUIEKTUBA; TPUHUMATh 1€ COBMECTHOM JIEATEILHOCTH, OPTaHU30BbIBATh
Y KOOPJAUHUPOBATH NEHCTBUS MO €€ JOCTHIKEHUIO: COCTABJIATH IUIAH JIEUCTBUU,
pacmpenensaTh poJii C Y4€TOM MHEHMH YYaCTHHKOB, OOCYXIaTh PE3YJIbTaThl
COBMECTHOM pabOTHI; OLIEHUBATH Kaue€CTBO CBOEr0 BKJaJa W KaXJOTO y4aCTHHKA



KOMaH/Ibl B OOLIMI pe3ysIbTaT Mo pa3padOTaHHBIM KPUTEPHUSIM; IIpearaTb HOBbIE
IIPOEKTHI, OLICHUBATh UJIEU C MO3ULUN HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKOU
3HAYMMOCTH; KOOPJWHHUPOBATh W BBINOJIHATH PadOTy B YCJIOBHUSX PEATBHOTO,
BUPTYAJIbHOI'O 1 KOMOMHHPOBAHHOTO B3AUMOJIEHCTBHUS; OCYIECTBISATh TO3UTUBHOE
CTPATErM4eCcKOe IOBEACHUE B PA3JIMUHBIX CUTYaALHsX, NPOSBISITH TBOPYECTBO U
BOOOpaxeHue, OBITh MHUITUATHBHBIM.

OBiaseHue YHMBEPCAJIbHBIMH PeryJISTHBHBIMU Y4eOHBIMH AeHCTBUSMMU:

a) caMOOpraHu3alus: CaMOCTOATENBLHO OCYIIECTBISATh IO3HABATEIBHYIO
JESATEIbHOCTD, BBISIBISTH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHbBIC
3aJlayd B 0Opa3oBaTEeNbHOM  JCSATENBHOCTH M JKU3HEHHBIX  CHUTYalUsX;
CaMOCTOATENILHO COCTaBIISATh IUJIAH PEUICHUS MPOOJIEMbl C YYETOM HMMEIOUIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTEHUN; JaBaTh OLICHKY HOBBIM
CUTyallUsIM; pacCUIUpsITh paMKU ydyeOHOTO TMpeaMeTa Ha OCHOBE JIMYHBIX
NPEANOYTEHUI; JelaTh OCO3HaHHBIM BBIOOp, APryMEHTHpPOBATh €ro, Opath
OTBETCTBEHHOCTb 32 PEIICHHE; OLIEHUBATh MPUOOPETEHHBIN OMbIT; CIIOCOOCTBOBATH
(OpMHUPOBAHUIO U MPOSIBICHUIO IIHUPOKON 3PYAUIIMU B pa3HbIX 00JACTAX 3HAHUM,
MOCTOSIHHO MOBBIIIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIA YPOBEHb;

0) CaMOKOHTpPOJIb: JaBaTh OIIEHKY HOBBIM CUTYyal[UsIM, BHOCUTb KOPPEKTHBBI B
JEATEIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM; BIIAJIETh HABBIKAMU
MO3HABAaTENbHOM pedIEeKCUU KaK OCO3HaHUS COBEpIIAEMBIX JICUCTBUUA U
MBICJIIUTEIBHBIX IIPOLIECCOB, UX PE3YJILTATOB U OCHOBAHUM; UCIIOJIb30BATh IIPUEMBI
pedraekcun A OLIEHKH CUTyaluH, BbIOOpa BEPHOIO PEIICHHUS; YMETh OLIEHUBATH
PUCKHU ¥ CBOEBPEMEHHO IIPUHUMATDH PELICHHUS 110 UX CHUKECHMUIO;

B) OMOLIMOHAIbHBI  HMHTEJUIEKT, MpeArnojarammui  chOopMUPOBAHHOCTH:
CaMOCO3HAHUS, BKJIIOYAIOIIETO0 CIOCOOHOCTh TOHHMMATh CBOE 3SMOILMOHAJIBHOE
COCTOSIHME, BUAETh HApPaBJIECHUS Pa3BUTHSA COOCTBEHHOW 3MOLMOHANIBHOU cepsl,
ObITh YBEPEHHBIM B ce0€; CaMOpEryJMpOBaHUs, BKJIIOYAIOUIETO CAMOKOHTPOJIb,
yMEHUE TMPUHHUMATh OTBETCTBEHHOCTh 3a CBOE€ I[IOBEJIEHUE, CIIOCOOHOCTH
aJanTUPOBAaThCAd K 3MOLMOHAIBHBIM M3MEHEHMSIM U NPOSABIATh TMOKOCTb, OBITh
OTKPBITBIM HOBOMY; BHYTPEHHEW MOTHMBALIMHM, BKJIIOYAIOIIEH CTpPEMIIEHUE K
JOCTHKEHUIO LIENIM U yCNEXY, ONTUMU3M, HHULIMATUBHOCTh, YMEHHUE JIEUCTBOBATD,
UCXO/I U3 CBOMX BO3MOXKHOCTEW; SMITATUH, BKIIOYAIOLIENH CITIOCOOHOCTh MTOHUMATh
ODMOLMOHAJIBHOE COCTOSIHME JPYTHMX, YYMUTBIBATH €r0 MpPH OCYIIECTBICHUU
KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO; COLIMATIBHBIX
HaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpauBaTh OTHOIICHUS C JAPYTUMH
JTIOABMU, 3a00TUTHCS, TPOSBIISATH UHTEPEC U pa3peliaTh KOHPIUKTHL;

I') IpUHATHE ceOsl U APYTUX JIIOJIeH: TPUHUMATh ceOsl, MOHUMasi CBOM HEIOCTATKH U
JIOCTOMHCTBA; IIPUHUMATh MOTHBBI M apryMEHTBI JIPYTMX JIIOACH IIpU AHAJINU3E
pEe3yIbTaTOB AEATEIBHOCTH; IPU3HABATh CBOE MPABO U IIPABO APYIUX JIIOJAEH Ha
OLIMOKH; pa3BUBATh CIOCOOHOCTh IOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

HNPEAMETHBIE PE3YJIBTATBI



1) BrmageHue MeTolaMHu J10Ka3aTelbCTB, AITOPUTMAMU PEIICHUs 337ad; YMEHUe
bopMynTupoBaTh ONpEneTICHHs, aKCHOMBI U TE€OPEMBbI, TPUMEHATh UX, MPOBOJIUTH
JIOKa3aTeJIbHbIE PAcCyKIEHUS B XOJ€ pEIIEHUs 3a7ay; yMEHUE ONEpHpOBATH
NOHATUSIMU: OIpPEACIIEHUE, aKCMOMa, TEOpeMa, CIIEICTBHE, CBOMCTBO, MPHU3HAK,
JI0Ka3aTeNbCTBO, PABHOCWIBbHBIE (HOPMYIHPOBKH; yMEHHE (OpPMYyIUPOBATH
oOpaTHOE ¥ MPOTHUBOIOJIOKHOE YTBEPXKACHHE, TMPUBOAUTH TPUMEPHl H
KOHTPIPHUMEPBI, HCIIOJIb30BAaTh METOJ MATEMaTUYECKON WHIYKUWW; IPOBOIUTH
JOKa3aTeNbHbIE PACCYKACHUS IPU pEIICHWU 3a/1a4, OLEHUBATh JIOTMUYECKYIO
IPABWJIBHOCTb PaCCYXACHUM;

2) yMeHue ONepupoBaTh MOHATUSMU: CTENEHb YHCIIA, CTENEHb C LEIbIM
[OKa3aTeleM, KOpPEHb HATypajJbHOM CTENEHU, CTENEHb C pPalMOHAIbHBIM
[IOKa3aTeleM, CTElEeHb C JIEHCTBUTENbHBIM (BEUIECTBEHHBIM) IOKA3aTENEM,
jgorapu(m 4yucia; yMEHHUE BBINOJIHATh BBIUMCICHUE 3HAUEHUN U IPeoOpa3oBaHus
BBIDQKEHUNA CO CTEMEHsMU U Jorapudmamu, mnpeodOpa3zoBaHus JIpoOHO-
pAalMOHAIBHBIX BBIPAXKEHHUI; ) YMEHHE CBOOOJHO ONEPUPOBATH MOHATHSIMU:
jgorapuM 4ucia, CHHYC, KOCUHYC U TAHT'€HC MPOU3BOJIBHOTO YHCIIA;

3) yMeHHe OmnepupoBaTh MOHATHUSIMH: palUMOHAIbHBIE, HPPALUOHAIBHEIE,
NOKa3aTelIbHbIE, CTENIEHHBIE, TOrapu(pMUIECKIE, TPUTOHOMETPUYECKUE YPABHEHUS
Y HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHE ONEpUPOBATH TMOHATUAMM: (PYHKUHUSA, HENpepbIBHAS (QYyHKIMS,
IPOU3BOJHAs, IEepBOOOpa3Has, OIpENEICHHbI HWHTErpajl; yMEHHE HaXOJIUTh
IPOU3BOJHBIE JJIEMEHTApHbIX (YHKIUH, HCIOJIb3Ys CIPaBOYHBIE MaTEepUalbl;
UCCIIEI0BaTh B MPOCTEHIIMX CilydasX (YHKIUM HAa MOHOTOHHOCTb, HaXOJUTh
HauOOoJIbIINE U HAMMEHbUINE 3HaUeHUs PYHKIUI; CTPOUTh IpadKi MHOTOUJIEHOB
C UCIIOJIb30BAHUEM aIlllapaTa MaTeMaTHYECKOro AaHAJIN3a; TPUMEHSATh IPOU3BOJHYIO
IIPU PELLICHNUH 33]1a4 Ha IBH>KEHHE; PEIIATh IPAKTUKO-OPUEHTHPOBAHHBIE 3a/1a4y Ha
HaMOOJIbIIME M HAUMEHbBIIME 3HAYECHHs, HAa HAXOXKIEHUE IMYyTH, CKOPOCTU U
YCKOPEHHMSI; YMEHUE MCIO0JIb30BaTh CBOMCTBA U TpadUKu (PYHKUUN IJIs1 pelueHus
ypaBHEHUH, HEPABEHCTB M 3ajJau C MapamMeTpaMu; M300pakaTh Ha KOOPAMHATHOU
MJIOCKOCTH MHOKECTBA PEIICHUN YPaBHEHUHN, HEPABEHCTB U UX CUCTEM;

5) yMeHue omnepupoBaTh NOHATHSMHU: palMOHaNbHAs (PYHKIMS, MOKa3aTelbHas
byHKuus, creneHHas QyHKIMs, Jorapupmuieckas QyHKIUs, TPUTOHOMETPHUUECKHE
byHKUMH, OOpaTHbIE PYHKIMU; YMEHUE CTPOUThH rpauKh U3YYEHHBIX (PYHKIIU,
UCIIOJIb30BaTh rpapuKu IpU U3yYEHUH MPOLECCOB M 3aBUCUMOCTEH, NMPU pPelIeHUU
3aja4 U3 JIPYruX y4yeOHBIX MPEAMETOB U 3a7ady U3 peajbHOM >KM3HU; BBIpAXKaTb
(dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

6) yMeHHEe pemaTh TEKCTOBBIE 3aJa4l Pa3HbIX TUIIOB (B TOM YMCJIE HA MPOLEHTHI,
JIOJI M YaCTH, Ha JBUKEHHE, pabOTy, CTOMMOCTh TOBAapOB U yCIYyT, HAJIOTH, 3aJa4u
U3 00JacTH yHpaBiEeHUS JHUYHBIMA U CEMEMHBIMU (PUHAHCAMH); COCTABIATH
BBIDOKEHUSI, YpPABHEHHUS, HEPABEHCTBA M UX CHCTEMbl IO YCJOBHUIO 3a/1ayH,
MCCJIEI0BAThH MOJYYEHHOE PEIICHHUE U OLICHUBATh MPABAONOA00HOCTh PE3YIbTaTOB;
7) yMeHue OIepupoBaTh TMOHATUSIMHU: CpelHee apudMeTH4YecKoe, MeauaHa,
HauMOOJIbIIE W HauUMEHbLIee 3HA4YeHUs, pa3Max, AUCHEpPCUs, CTaHJIAPTHOE
OTKJIOHEHHWE YHUCJIOBOIO Habopa; yMEHUE U3BJIEKaTh, HMHTEPIPETUPOBATH
uHpopMaIMio, MpPEACTaBICHHYIO B TaOJWIaXx, Ha JuarpaMmmax, TIpadukax,



OTPaXKAIOUIYK0 CBOMCTBA pEajJbHBIX IPOLUECCOB U SBICHHUN; MPEICTABIAThH
WH(OPMAITUIO C TIOMOIIBIO TAOIWI] M AUArpaMM; HCCIICIOBATh CTATUCTUYCCKUC
JaHHBIC, B TOM YHCJIE C TMPUMEHEHUEM TrpadUYecKUX METOJOB U DJIEKTPOHHBIX
CPEIICTB;

8) ymeHue omepupoBaTh MOHATHIMU: CIyYalHBIA OMBIT M CIydailHOE COOBITHE,
BEPOSITHOCTh  CIY9alHOTO COOBITHS, YMEHHE BBIYUCISITE BEPOATHOCTH C
WCITOJIb30BAaHUEM TpaUUeCKUX METOAOB; MPUMEHITH (POPMYJIBI CIIOXKEHUS U
YMHOKEHHSI BEPOSITHOCTEH, KOMOMHATOpHBIE (PakThl W (GOpMYJbl MPU PEIICHUU
3aJlay; OIICHUBATh BEPOSITHOCTH PEaNbHBIX COOBITUIA; 3HAKOMCTBO CO CIIy4ailHBIMU
BEJIMYMHAMU; YMEHUE MTPUBOJAUTH IPUMEPHI TPOSBICHUS 3aKOHA OOJIBIINX YHCET B
MPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

9) yMeHue onepupoBaTh MOHATUSIMH: TOYKA, MPAMasi, MIIOCKOCTb, TPOCTPAHCTBO,
JBYIPaHHBI  yroj,  CKpPEIIMBAIOIIMECS  MpsMble,  MAPAJUIENBHOCTh U
MEPIEHIUKYISPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOJl MEXKY MPSMBIMU, YTOJI MEXKTY
NpSIMOM UM TIJIOCKOCTBIO, YTOJ MEXKIY IJIOCKOCTSAMH, PACCTOSIHUE OT TOYKH JI0
MJIOCKOCTH, PACCTOSHUE MEXIY MPSMBIMU, PACCTOSIHUE MEXKIY ILJIOCKOCTSIMU;
YMEHHUE WCIOJIb30BaTh NPHU PEIICHUH 3a/ady H3y4YeHHbIE (aKThl U TEOPEMBbI
MJIAHUMETPUH; YMEHUE OIIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIETO MUPA;

10) ymenue omepupoBaTh MOHATHUSMU: MHOTOTPAHHHK, CEUYEHHE MHOTOTpAaHHUKA,
KyO,

napajuiesienune, npyusma, nupamuaa, Gurypa v moBepXHOCTh BpAIICHUS, ITUIHH]IP,
KOHYC, I1ap, cepa, ceueHus GUrypsl BpalleHus, MIOCKOCTh, Kacaromiascs cdepsl,
UWJIMHIpa, KOHYyCa, IUIOIIA[b IIOBEPXHOCTH NUPaMUJIbl, MPU3MBI, KOHYCa,
HUWIMHAPA, TUlomaab cepbl, 00beM KyOa, MPSAMOYTOJIBHOTO MapajulielenuIiea,
nupamMuibl, TPU3MbI, [WIWHApA, KOHyca, Iapa; yMeHHe u300paxaTh
MHOTOTPAHHUKN M TOBEPXHOCTHU BpALIEHHUS, UX CEUECHHS OT PYKH, C MOMOIIbIO
YEPTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMEHHE paclo3HaBaTh
CUMMETPHUIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATH MPABUIILHBIE MHOTOIPAaHHUKH;
yMEHHE CBOOOJIHO ONEPUPOBATH MOHATUSMHU: JABUKEHUE, MapauUICIbHBIN MEPEHOC,
CUMMETPHS Ha IJIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, MPeoOpa3oBaHue Mo100us,
noAoOHbIe (PUTYpPBI; YMEHUE PacIlO3HABaTh PaBHbIC M MOJ0O0HBIE (PUTYPHI, B TOM
yyuciae B TNPUPOJE, MCKYCCTBE, apXUTEKType; YMEHHE  HCMOJIb30BaTh
r€OMETPUYECKUE OTHOIICHHUS, HAXOUTh FT€OMETPUUYECKHUE BETUYUHBI (JIJIMHA, YTOJI,
I0Maas, 00BEM) MPH PEIICHUU 3aJad U3 APYrHX Y4YEOHBIX TPEIMETOB U U3
pEATBHOM )KU3HU,

11) ymenue omepupoBaTh MOHSATUSMU: JBUKEHHUE B MPOCTPAHCTBE, MOJ0OHBIE
Gburypsl B IpOCTPAHCTBE; MCIOIH30BATh OTHOIICHHUE TIJIOMIAJEH MOBEPXHOCTEH H
00BEMOB TTOTIOOHBIX (UTYp TIPHU PEIICHUU 3a]1aY;

12) yMeHHe BBIYUCISATH T€OMETPUUYECKHE BEJIWYMHBI (JJIMHA, YTOJ, IUIONIA[lb,
00beM, IIIOIAAb TOBEPXHOCTH ), UCTIOJIb3Ys U3YYEHHbIE (DOPMYIIBI U METO/IBI;

13) yMmeHue omnepupoBaTh MOHSATUSIMHU: TMPSAMOYTOJIbHAs CHUCTEMa KOOPAWHAT,
KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE TTPOU3BEICHUE, YTOJI
MEX]ly BEKTOpaMU, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOIUTh
C TOMOIIbIO H3YYEHHBIX (OPMYJ KOOPAMHATHI CEPEeIUHBI OTPE3Ka, PacCTOSHHUE
MEX]Ty ABYMSI TOUKAMU;



14) ymenue BbIOMpPATh MOAXOIAIIMM HM3YYEHHBIH METOJ IS pELICHMs 3a/ayH,
pacro3HaBaTh MaTeMaTHuecKue (PakThl 1 MaTEMaTHUYECKHE MOJIETU B PUPOTHBIX U
OOIIIECTBEHHBIX SIBICHUSX, B HCKYCCTBE, YMEHHE TMPHUBOJAUTH MPUMEPHI
MAaTeMaTHYECKUX OTKPBITUHA POCCUMCKOW U MUPOBOM MaTEMAaTHYECKON HAYKH;

15) ymeHnue onepupoBaTh NOHATUSIMHU: MHOKECTBO, IOJMHOKECTBO, ONIEPALIMH HAJ]
MHO>KECTBAMU; YMEHHE HCIOJb30BATh TEOPETHUKO-MHOKECTBEHHBIM amapar Ui
ONMCAHUs PEABbHBIX IPOLIECCOB U SIBJICHUW IPU PEUICHUHU 3a7a4, B TOM YHCIIE U3
JIPYTUX YYEOHBIX MIPEIMETOB;

16)  ymeHue onepupoBaTh MOHATUSAMU: HATypaJbHOE YUCIIO, LIEJIO0E YUCIIO,
OCTaTOK M0 MOZYJIXO, PAllMOHAIBHOE YUCIIO, HPPALMOHAIBHOE YUCIIO, MHOXKECTBA
HaTypaJbHBIX, LENbIX, PAUUOHAIBHBIX, JCHCTBUTEIBHBIX YMCEN; YMEHHUE
UCIOJb30BaTh IMPU3HAKK JIEIMMOCTH, HAaWMEHBUIMM OOLIMH JAEIUTeNlh U
HauMEHbIlIee 0011iee KpaTHOE, aropuT™ EBKIINIA P peIIeHnH 3a/1a4; 3HAKOMCTBO
C PA3JIMYHBIMHU O3WLIMOHHBIMU CUCTEMAMU CUUCIICHUS;

17)  yMeHue omepHpoBaTh NOHIATHUSIMHU: TOXKIECTBO, TOXKIAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHUN U HEPABEHCTB,
PAaBHOCWIBHOCTb ~ yPABHEHHM, HEPAaBEHCTB W  CUCTEM, PALMOHAIBHBIE,
UppaluoOHaIbHBIE, IOKA3aTeJIbHbIE, CTEIICHHBIE, norapupMUYECKHe,
TPUTOHOMETPUYECKAE YPAaBHEHHUS, HEPABEHCTBA M CHCTEMBI; YMEHHE peEIIaTh
YPaBHEHMS, HEPABEHCTBA U CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; PELIATh
YPaBHEHMs, HEPABEHCTBA M CHUCTEMBI C IIapaMETPOM; MPUMEHATH YpPaBHEHUs,
HEPABEHCTBA, UX CHUCTEMBI Ul DPEIICHUSA MAaTeMaTU4YeCKUX 3a1ad U 3axad M3
pa3IMyYHbIX 00JacTel HAyKU U peanbHOM KU3HH;

18) ymeHue CBOOOJHO OINEPUPOBATH TMOHATUSIMH: TIOCIEIOBATEIHHOCTD,
apuMeTHdecKass TPOrpeccHsi, T'eOMETpUYECKass TMporpeccusi, OEeCKOHEYHO
yObIBaroIasi reoMeTprIecKasi Mporpeccus; yMEeHue 3a/1aBaTh MOCIEI0BATEIHHOCTH,
B TOM YHCJIE C TIOMOIILI0 PEKYPPEHTHBIX (POPMYIL.



1.5

y4eOHOro npeamera MaremaTuka

Iloka3aTeJm W KpPUTEpPHMH OLEHUBAHUSI Pe3yJIbTATOB OCBOEHHSA

OcHOBHBIE BUIBI OcHOBHEIE Kpurepuu TemaTndeckue 0J0KH, HaumeHnoBanue
AeATeIbHOCTH MoKa3aTeJn OLICHKH TeMbI OLICHOYHBIX CPe/ICTB
odyualomerocs OLleHKH

pesyibTaTa Texymmii IIpome:xyTounas
KOHTPOJIb aTTecTanus
1 3 4 5 6 7

| — BUIBI omeHka orBetoB Ha | Onenka 5 1.Pa3BuTHe MHOHATHA O VYcTHBIIT Dx3ameH (J)

JeSITETPHOCTH CO BOIIPOCHI (oTm9HO) YHUCIIe, MHOXKECTBA. . ompoc (YO) [Ipumepubie

CJIOBECHOM npernoaBartens, BBICTaBJISIETCS 2. DyHKIMU 1 TectupoBanu 3aganus 3.1.

(3HaKoOBOIN) CaMOCTOSATEIIbHOI oOyuaromemycs, eciu rpaduku. CreneHb ¢ e (T)

OCHOBOI: pabOThI CTYJICHTa, B | OH Ha BOMPOCHI (B LIETIBIM MOKAa3aTeIeM. KouTponbHas

1. Caymanue COOTBETCTBUH ¢ | mpexaenax nporpammel) | CTeneHs c pabora (KP)

00BSICHEHHH TeMamu Y /1. JlaeT IIpaBUIIbHEIE, palnroOHaIbHBIM

YUUTENs. CO3HATEJIBHBIC U MOKa3aTeseM. OueHo4HOE

2. Cnyumanue u OIICHKA YBEPEHHBIE OTBETHI. 3.Iloka3zarenbHas cpenctso 1.1

aHaIN3 HEo0X0oanMoro ITpu BBITOTHEHUH byHKIHA.

BBICTYIUICHUN o0peMa 3HaHMH B | MpakTHYecKux 3amaHuii | 4.Jlorapudmmyeckas OueHoyHoe

CBOMX TOBAapHIICH. | BHINOJHEHHBIX YMEET CaMOCTOATENHHO | (YHKIIHS. cpexactso 1.2

MHCbMEHHBIX MIOJTb30BATHCS 5. ®opmysr

3.CaMoOCTOSITENIBH | 3aIaHusX, MOJTy4CHHBIMHU TPUTOHOMETPHH. OueHovHOE

ast pabota ¢ CaMOCTOATEIIBHOI 3HaHUAMU. VI35105km71 Tpuronomerpuueckue cpenctso 1.3

yueOHHKOM. paboThl  CTyAEHTa, | MaTepHal IPaMOTHBIM YpaBHEHUS U
4. Pabota ¢ ,TBOPYCCKHX pabOT | S3BIKOM B HEpaBEHCTBA.

Hay4HO- OIIPECIIEHHON Tpuronomerpuueckue

MOMYISIPHOM OIIeHKA JIOTHYECKOU GbYHKIMY 1 UX

JIUTEPaTypoOH. BBITIOJTHEHHBIX MIOCJIEI0BATELHOCTH, rpadukn.

5. Ot6op u MPaKTHYECKUX TOYHO HCTIONIB3YS 6.ITocneroBaTenbHOCTH

CpaBHEHHE 3aaHuH Ha | MareMaTHYecKyro 1 TIPOTPECCHHU.

Mmarepuana 1o 3aHATHX, TEPMHUHOJIOTHIO U 7. BBenenue B

HECKOJIbKUM CaMOCTOSATEILHOM CHUMBOJIMKY. B CTEPEOMETPHIO.

HCTOYHHKAM. paboTHI CTyIeHTa MICBMEHHBIX paboTax [MpsiMBle 1 IIIOCKOCTH B

6. Hartucanwue JIOITyCKAeT TOJIBKO MIPOCTPAHCTBE.

pedepaToB u
JIOKJIaZIOB.
7. BeiBOog 1
JI0OKa3aTeNLCTBO
hopmy.

8. AHanu3
thopmy.
9. Pemrenue
TEKCTOBBIX
KOJIMYECTBEHHBIX
1 KaYeCTBEHHBIX
3aja4.

10. Beimmonaenue
3aJaHUH 110
pasrpaHUYCHUIO
MMOHSTHH.

12.
CucreMaTH3anus
yueOHOTO
MaTepuaa.

Il — BuIb!
JIeSITENLHOCTH Ha
OCHOBE

HEe3HaYMTeNIbHbIC
OIINOKH.

Ornenka 4 (xopoto)
BBICTABJISIETCSI
oby4aromemMycs, eciu
OH Ha BOTIPOCHI (B
mpejenax IporpaMMBI)
oTBevaer 0e3
3aTpyaHeHuil. YMeeT
MPUMEHSTh
MOJTy4eHHbIC 3HAHUS
NPH BBITIOJTHEHUH
IIPAKTUYECKUX 3aJaHUM.
B paGote gomymieHb
HeOoIpIIHe TPOOEITHI,
HE UCKa3MBIIHE
MaTeMaTH4eCcKOTo
coJiepkaHus oTBeTa. B
MICBMEHHBIX paboTax
JIOIyCKaeT
HEe3HAYHTENbHbIE
OILIHMOKH.

8. BekTopsl u
KOODJIMHATHI B
MIPOCTPAHCTBE.

9 TlpousBoaHas
GbyHKINU U ee
IPUMEHECHHE.

10. UnTerpan u ero
IIPUMEHECHHE.
11.MHororpaHHUKH
12. Tena BpamieHust
13.Cucrembl
YpaBHEHHUH.

14. DnemeHThI
KOMOWHATOPHKH,
TEOPUU BEPOATHOCTEH,
MaTeMaTHYeCKON
CTaTHUCTHUKH.




BOCTIPHUSITUS
2JIEMEHTOB
JIEACTBUTENLHOCT
u: 1. Habmonenune
3a
JIEMOHCTPAIHIMHU
YAUTENS.

2. I[IpocmoTp
y9eOHBIX
(uIBEMOB.

3. Anamm3
rpauKoB,
Ta0JIUIl, CXEM.
44. O6bsacHeHne
HaOII0JaeMbIX
SIBIICHUM.

5. Anamu3
MPOOJIEMHBIX
CUTyaluH.

11l — Buze!
ESITETBLHOCTH C
MPAKTUYECKON
(oTBITHO)
OCHOBOW: 1.
Pemienue
JKCIICPUMCHTAIbH
BIX 3a/a4.

2. Pabora ¢
pa3aaToyHBIM
MaTepHaJIOM.

3. [loctpoenue
THUIIOTE3BI HA
OCHOBE aHaIu3a
HAMEIOIINXCS
JIaHHBIX.

Onenka 3
(YZOBIETBOPUTENBHO)
BBICTABIISIETCS
oOyuaromemycs, eciu
OH 3HAET TOJIBKO
OCHOBHOI1
[IPOrpaMMHBII
Matepuai. [Ipu
MIPUMEHEHNUY 3HaHUU Ha
MPaKTHKE UCIBITHIBACT
HEKOTOPBIE
3aTpyIHECHUS U
MPEOI0JICBAET UX C
HeOOJIBIION MOMOIIBIO
NpernoiaBaTes.
WmeroTcst 3aTpyJHEHUS
WY JOMYIIEHBI OIINOKN
B OIpe/ICIICHUN
TIOHSTHH,
UCTIONIb30BAHHUHA
MaTeMaTHYeCKOi
TEpPMHHOJIOTHH,
yepTexax. B ycTHbIX
OTBETax JOIYCKaeT
OIUOKH IpHU
U3J0KEHUH MaTeprana
1 MMOCTPOCHUU pCUU.
Ornenka 2
(HEeyOBIETBOPUTEIHHO
) BEICTaBIISICTCS
00ydarommemMycsi, ecu
OH O0Hapy>KHBaeT
HE3HAHNE WK
HETIOHNMaHue OourbIeit
4acTH NPOrPaMMHOTO
MaTepHaia, OTBEJaerT,
KakK 1mpaBuJio, JUIIb Ha
HaBOAAIINE BOIIPOCHI
IpernoaBaTesns
HEyBEpPEHHO. B
MICBMEHHBIX paboTax
JIOIYCKaeT YacThle U
rpyObIe OMHOKH.




2 TEKYIIIUU KOHTPOJIb

Tekyuuii KOHTPOJIb OPOBOJIUTCS HA MPAKTUYECKUX 3aHATUSX U BKIIOYAET B
ce0s OIIEHKY 3HAHUW U YMEHHM, KOMIIETCHIINI 00y4YaromuXcsl.

DopMbI MPOBEICHUS TEKYIIIET0 KOHTPOJIS:

1 ycTHBIN ompoc, MICHBMEHHBIA OMpPOC (MOKET OBITh TPOBEIEH B (hopme
TECTUPOBAHMUS),

2 BBINOJHEHWE TMPAKTUYECKUX pabOT TpPH TPOBEICHUU MPAKTHUECKHUX
3aHITHUH,

3 BHeayJauTOpHAas CaMOCTOsITEIbHAs paboTa, B TOM YHCIIE COOOIICHHUE IO
TeMe Wi pedepaTUBHOE 3aJjaHUE, WJIM HUCCIEA0BATENbCKOE  3aJlaHue,
MpEAyCMaTPUBAIOLIEE CO3JAHNUE U 3AIIUTY 3JIEKTPOHHOM MPE3EHTAlHUH MO0 TEME, U
T.IL

Ouenounoe cpeacrso 1.1
JJISl POBe/ICeHUS TeKYLIero KOHTPoJis B (popMe onpoca
Teopemuueckue 6onpocwl 0711 yCmHo20 u(uau) RUCbMEHHO20 OnPoca 01
OUEHKU 3HAHUIL 8 X00€ MEKyuie20 KOHMPOJiA.
1lo meme « Tpuconomempusiy:
1) Kakoii paguyc Ha3bIBalOT Ha4YaJIbHBIM? (PUCYHOK)
2) Kakoif yroJi moBopoTa CUMTAIOT MMOJOKUTEIbHBIM, OTPULIATEIIBHBIM? (pHC.)
3) Kaxoii OykBoif 0003Ha4arOT YroJl MOBOPOTA; KAKUM JIEHCTBUTEIBHBIM YHCIIOM
OH MOKET BBIPAKATHCS?
4) Kakoit yros moBopoTta Ha3bIBarOT yriioM 1, 2, 3, 4 uerBepreii?
5) Kaxoit uerBeptu npunamiexat yrisl 0, £90, +180, +270, +360...7
6) [aiite onmpeaeneHue cuHyca yria a, Jjis KaKuX 3HAYeHUH a, UMEET CMBICI
BhIpakeHue SiN a?
7) Haiite onpeaeneHue KOCUHYca a, Il KAKUX 3HAYEHUN a, UMEET CMBICII
BBIpaXEHHE COS a?
8) laliTe onpeiesieHUE TaHTEHCA yTila a, IS KaKUX 3HAYeHUH a, UMEET CMBICI
BbIpaxkeHue tg a?
9) Haiite onpenenenue KOTaHIeHca yriia « , i1 KaKUX 3HAaYEHUE a, UMEET CMBICI
BbIpaXkeHue Ctg a?
10) Kakue ¢pyHKIIMN HA3BIBAIOTCS TPUTOHOMETPUYECKUMHU (U TIoueMy)?
11) KakoBa o6acth 3HaUeHHI CUHYCa, KOCUHYyCA, TAHTE€HCa, KOTaHTeHca?
12) 3nauenue Tpuronomerpuueckux pyukmuii 0, 30 (prucyHOK)
13) 3nauenue TpuronomeTpuueckux Gpynkuuii 45, 60, 90 (pucyHoK)
14) 3nauenue Tpuronomerpuyeckux pynkuuit 60, 180 (prcyHok)
15) 3nauenue Tpuronomerpuyeckux Gpynkuuii 270, 360 (pucyHoK)
16) Kakue 3Haku UMEIOT CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, B KaXI0M
KOOPJAMHATHOW YETBEPTH.
17) Kakue u3 TpuroHoMeTpuueckux GyHKIIUHN SBIISIIOTCS YEeTHBIMM, KAaKUE
HEUYETHBIMU. 3aIUIINUTE COOTBETCTBYIOIINE PABEHCTBA.
18) B uem 3akitoyaeTcsi CBOMCTBO NEPUOJIUUYHOCTA TPUTOHOMETPUUECKUX
byHkuii? (pUCYHOK)
19) Uto Ha3biBaeTcs paguanoM? (PUCYHOK)



20) Beipazute B paguanax yrisl, paBasie 30, 45, 60, 180, 270, 360.

21) IIpaBuio nepeBoaa rpaayCHOM MEpPhI B paIMaHHYIO, U PAJIUAHHON B
IPalyCHYIO.

22) OnpeneneHne cuHyca, KOCUHYCa, TaHI'€HCa, KOTAHIeHca I yIiia
IPSIMOYTOJIBHOT'O TPEYTOJIbHHKA.

23) OcHOBHBIE TPUTOHOMETPUUECKUE TOKIECTBA.

Ilo meme «lIpouszeoonasn ghynkyuuy:

[Ipupaimenue aprymeHnTa

[Tpupamenue GpyHKIUN

Omnpenenenue cexyuen k rpaduky QyHKIUU
['eoMeTpuyeCcKnii CMBICI NIPUPALLCHHUS
Omnpenenenue KacareabHON K rpaduKy QyHKIUN
Onpenenenue Nporu3BOIHON

['eomeTpudeCcKnil CMBICIT ITPOU3BOIHOU
[IpaBuna BeIYKUCIEHUS TPOU3BOAHBIX
[IpousBoaHas CIOXKHOU PyHKIIUU

oCcoNOOR~ODE

Bonpocwi k 3auemy no meme «llpumenenus npouzeoo0HoU

ogkwdE

[E—
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JlocTaTouHbIii MPU3HAK BO3pacTaHUs (QyHKLIHH.
JlocTaTouHbIi pU3HAK YObIBaHUSA (DYHKIMH.
Heobxoanmoe ycioBHe 3KCTpeMyMa.
[Ipu3zHak Mmakcumyma (QyHKITUU.
[Ipu3Hak MUHUMYMa (DYHKITUH.
HaxoxaeHnue HauOoIbIIero 1 HAMMEHBIIET0 3HAYEHUS (PYHKIIUH.
Kputepun olieHKH OLIEHOYHOTO cpeAcTBa 1.1 npoBeeHNs TEKYIIErO
KOHTpOJIsl B (hopme orpoca
[Tpu npoBeneHnn onpoca 00yJarOIINXCS UCTIONB3YIOTCS CISAYIOMNE KPUTEPUU
OLICHKH BBIMOJIHEHHS] YCTHOTO WJIM MUCbMEHHOTO OMPOCa MO MPOBEPKE 3HAHUIA.
OreHka TeKyIero KOHTPOJid 3HaHUH MpeycMaTpuBaeT CYMMUPOBaHUE OaJIOB
0 CJIEAYIOIINM KPUTEPHUSM:
[TpaBUABLHOCTH ¥ MOJHOTA - OT 2 10 5 0aJUIoB.
CaMOCTOSITEILHOCTh B BBIMIOJHEHUU 3aJjaHuA - OT 2 /10 5 OaJIoB.

Bonpocwvl kK meopemuueckum onpocam no ceomempuu

1. 2. AKCHOMBI CTepeOMeTPUH

. Akcuoma 1 (Yepes ntoObie 3 TOUKH. . .)
. Akcuoma 2 (Ecnu 2 ToUkw. . .)
. Akcuoma 3 (Ecnu 2 mimockocTH. . .)

1. 3. CiaeacrBus U3 akKCMOM

. Teopema 1 (Uepes npsamyio...)
. Teopema 2 (Uepes 2 nepecekaromuecs. . . )

1. 4. [lapansenbHbie NpsiMbie B IPOCTPAHCTBE

. Onpenenenne napaaaeabHbIX MPSIMBIX B IPOCTPAHCTBE



7. TeopeMa o mapauienbHbIX IpsiMbIX (Uepe3 mro0yro TOUKY...)
1. 5. IlapansieabHOCTb TPEX NPAMBIX
8. JleMMa 0 miepeceueHUH MIOCKOCTH NapajlieabHbIMu npssMbiMu (Eciiu ogHa. . .)
9. Teopema o napaienbHOCTH TpEX npsimbIx (Ecim ase...)
1. 6. [lapanieabHOCTHh NPAMON U IJIOCKOCTH

10. 3 ciryyast B3aMMHOTO paCOJIOKEHUS MPSIMOUN U TUIOCKOCTH B IIPOCTPAHCTBE
11. Onpenenenue npsiMoid, mapaieaIbHON INTOCKOCTH
12. Ilpu3Hak mapamuienbHOCTH NpsiMoid U tiockoctu (Ecnu npsimast, He
Jexarnias. . .)
13. YBepxknenue 1 (Ecnu miockocTh NPOXOAUT Yepe3 JaHHYIO IPSIMYIO. ..)
14. YBepxknenue 2. (Ecnu oqHa u3 AByX napamieabHbIX MPSMBbIX.. . )

. 7. CkpemuBaoumuecs npsaMbie
15. Onpenenenue CKpenIMBaIOIIUXCS TPSIMBIX
16. ITpu3nak ckpemuBarommxcs npsamoix (Eciau ogHa u3 1ByX npsiMbIX.. . )
17. 3 ciy4ast B3aMMHOTO PACIOJIOKEHHUS IBYX MPSAMBIX B IIPOCTPAHCTBE
18. Teopema o ckpenuBaronuxcs npsamoeix (Uepes kaxayro...)

1. 9. YroJ Mexxkay npsiMbIMU

19. Vron Mexay nepecekarmuMucs IpSIMbIMU
20. Y101 MeX Ty CKPEIIUBAIOITAMUCS TPSIMBIMHU

. 10. [IapaJjiesbHbIe MJIOCKOCTH
21. Onpenenenue napauienbHbIX MJIOCKOCTEN
22. Ilpu3Hak mapauienbHOCTH IBYX Iuiockoctelt (Eciu nBe mepecekarommumecs. . .)

. 11. CoiicTBa napauleJIbHbIX INIOCKOCTEN
23. CpotictBo 1 (Ecnu 1Be mapasnienbHble. . . )
24. CpotictBo 2 (OTpe3ku napayjieabHbIX IPSIMBIX. .. )
. 12. Terpadap
25. Onpenenenue, puCyHOK, TpaHu, pEdpa, BEpIIUHBI, IPOTHUBOIIOIOXKHBIE PEOpa,
OCHOBaHHE, OOKOBBIE TPAHU
n. 13. Ilapajanenenumnesn
26. OmpeneneHue, pUCyHOK, OCHOBaHHUS, TpaHu, pEOpa, BEPIIMHBI, CMEKHBIC
rpaHu, MPOTHUBOIIOJIOKHBIE TPAHH, TPOTUBOTIOJIOKHBIE BEPIIUHBI, OOKOBBIE TPaHH,
O0oKOBBIE PEOpa
27. CpolicTBa mapajuiesenumena
a) CpoiictBo 1 (IIpoTHBOIIONOXKHBIE TPaHH. ..)
0) CroiictBo 2 ([lnaronanu...)
. 15. IlepnenauKyJasipHbie NpsiMbie B IPOCTPAHCTBE
28. OmnpezeneHue NepneHANKYIISIPHBIX MPSIMBIX B IPOCTPAHCTBE
29. JleMMa 0 nmeprneHIUuKYIIPHOCTH ABYX MapajlieIbHbIX MPSAMBIX K TPETher
MPSAMON
n. 16. [lapaynenbHble npsiMble, NePHEeHAUKYISIPHbIE K IVIOCKOCTH

30. Onpenenenue NpsMoOu, MEPIEHANKYISIPHOMN K TIJIOCKOCTH
31. TeopeMbl, B KOTOPBIX YCTAHABIMBAECTCS CBA3b MEXKAY NapalJICIbHOCThIO
NPSIMBIX U UX TMIEPIICHAUKYISIPHOCTHIO K TUIOCKOCTH
a) npsimast reopema (Ecnu onHa u3 1ByX...)
0) oopatHas Teopema (Eciu nBe mpsimble. . . )



. 17. [Ipu3Hak nepneHaAnuKyIsipHOCTH IPSIMOM U TIIOCKOCTH
32. Ilpu3Hak nepneHAuKyYISIPHOCTH MPSMON U TUIOCKOCTH
. 18. Teopema o npsAMOii, NepHeHAUKYJISAPHON K IVIOCKOCTH
33. Teopema o mpsMo¥, MEPIEHIUKYISIPHON K TuIocKocTH (Uepes rodyro
TOYKY...)
. 19. PaccTosiHue OT TOYKH 10 MJIOCKOCTH
34. TlepnieHAUKYTSP, OCHOBAHUE TIEPIICHIANKYIISIpa
35. HaknoHHas, OCHOBaHHE HaKJIOHHOM
36. IIpoekmms
37. YTo Ha3bIBAETCS pACCTOSIHUEM OT TOYKHU JI0 TUIOCKOCTH
38. UTo Ha3bIBAETCS pACCTOSHUEM MEXKY MapajuiebHBIMU TUIOCKOCTAMHU
39. Uto Ha3bIBaeTCS PaCCTOSHUEM MEXKTY MPsIMOM U TapauieIbHON e
MIJIOCKOCTBIO
40. Yo Ha3BIBAETCS PACCTOSHUEM MEXKTY CKPEUTUBAIOITIMHUCS MPSIMBIMH
1. 20. Teopema o Tpéx nmepneHANKYJIApax
41. TeopeMa 0 TpEX MEPIECHIUKYISIpax
42. Teopema, oOpaTHas TeopeMe 0 TPEX MEePIECHANKYIIpax
. 21. Yroa Mexay npsmMoil 4 JIOCKOCTHIO
43. Yto sBISETCS MPOCKITUEH TOYKH HA TJIOCKOCTh
44. Yo siBnseTcs MPOeKIUEN NpsIMON Ha MIIOCKOCTh
45. Yto siBNsieTCs MPOEKIUEH 0Tpe3Ka Ha MIIOCKOCTh
46. Yto siBNsieTCS MPOEKIUEH MapaieNbHbIX OTPE3KOB Ha MIIOCKOCTh
47. OnpenenexHue yriia Mexay OpsMOi U IMI0CKOCTBIO
1. 22. /IByrpaHHbIii yroJ
48. Ompenenienre ABYTPaHHOTO yriia, 0003HAYCHHE
49. JInHeWHbIN yToa IBYTPAHHOTO yTiia
1. 23. IIpu3HaKk nepneHAUKYJ/JIsIPHOCTH ABYX IVIOCKOCTEH
50. CkobKO JBYTpaHHBIX YTIIOB 00pa3yeTcs Mpu MEPECeUEHUH IBYX MI0CKOCTEN
51. Onpenenenue yriia MeXay MepeceKaroMMUCs MTOCKOCTIMHU
52. Kakoit MOXeT OBITh TpaJyCcHas Mepa yria MEeXIy MepeceKaroMMUICS
MJIOCKOCTSIMHU
53. Onpenenenue neprneHANKYISIPHBIX MIIOCKOCTEH
54. Tpu3HaK nMepneHINKYIIPHOCTH ABYX Iuiockoctel (Ecnu oqHa U3 nByxX...)
55. CnencrBue u3 n. 67 (IlnockocTs, IEPIEHIUKYIISIpHAS K TIPSMOM. . .)
1. 24. IIpssMoyroJibHbIH napaJuiesienumne/
56. Onpenenenne TpsIMOYTOJILHOTO TTapajUieenuneaa
57. CBoiicTBa MPSIMOYTOJIBHOTO TapajlieNienuneaa
a) CpoiictBo 1 (B npsiMmoyronsHOM napasuiesienunee Bce MeCTh rpaHei-. .. )
6) Croiicto 2 (Bce aByrpanHbie yriibl IpsIMOYTOJILHOTO TIapaJliesienunea-. . .)
58. U3mepeHnust mpsiMOyTroJIbHOTO Tlapajuieienurneaa
59. Teopema o KBajJpare IUaroHaM NPsIMOYTOJILHOTO Mapajuieienuneaa
1. 25. IlonsiTHE MHOTOTPAHHUKA
60. OnpeneneHre MHOTOTpaHHHUKA
61. I'panu MHOrOTrpaHHUKA
62. P&Opa MHOTOrpaHHUKA



63. BepimHbsl MHOTOTpaHHHUKA

64. Jlnaronanu MHOTOTpaHHHUKA

65. Boinmykiiblii MHOTOTpaHHHUK

66. CBOICTBO MJIOCKUX YTJIOB IPU KaXKJOW BEPIIMHE MHOTOTpaHHHUKA
. 27. Ilpuzma

67. Onpenenenue, pUCyHOK IPU3MBI

68. OcHoBaHUs IPU3MBI

69. bokoBbIE TpaHU NMPU3MBI

70. boxoBbIe p€Opa MPU3MBI

71. BricoTa npu3msI

72. BepiiHbI IPU3MBI

73. Onpenenenue npsiMOi MPU3MbI

74. OnpeneneHue NpaBUIbHONU MPU3MBI

75. VI3 yero cocToUT M0 MOJHON MOBEPXHOCTH MPU3MBI

76. V3 yero cocTouT miomaas O0OKOBOM MOBEPXHOCTH MPU3MBI

77. ®opMyia Juisl BBIYMCIEHUS TJIOMAAM OOKOBOM MOBEPXHOCTH MPSIMOM MPU3MBI

. 28. [Iupamuaa
78. Onpenenenue, pUCyHOK TUPAMHUIBI
79. OcHOBaHWE THUPAMUIBI
80. boxoBble TpaHy MUPaMHUIbI
81. bokoBbie p€Opa mupaMu bl
82. BricoTa nupamMuapl
83. Bepmmna nupaMu/isl
84. 113 yero cocTouT MJIOLIAAb MOJTHON OBEPXHOCTH MUPAMUIbI
85. 13 yero coctout miomaas 60KOBOW MOBEPXHOCTH MTUPAMHUIBI
86. CpolicTBa MUpaMU/Ibl, Y KOTOPOU IBYTPAaHHbBIE YTkl IPU OCHOBAHUH PABHBI
87. CpolicTBa MUpaMHU/IbI, Y KOTOPO# Bce OOKOBBIC pEOpa paBHBI MEXKITY COOOM
1. 29. IlpaBwibHast nupamMmuaa
88. Omnpenenenue, puCYHOK MPABUIHLHOW MMUPAMUIBI
89. CBoiicTBO OOKOBBIX pEOEp 1 OOKOBBIX TPaHEN MPABUILHON MUPaAMUIbI
90. Anodema
91. dopmyna It BEIYUCICHUS TUIOIIA I OOKOBOM MOBEPXHOCTH MPABUIIBHOMN
TUpaMUIbI
1. 32. IloHsAiTHE MPABUIBHOT0 MHOTOTPAHHUKA
92. Beinmykiiblii TpaBUIIbHBIN MHOTOTPAaHHUK
93. CpoticTBO pEOEP MPABUIIHHOTO MHOTOTPAaHHUKA U JBYTPAHHBIX YTJIOB,
CoJIepKalluX JBE TPaHU ¢ OOITUM peOpoM
. 34. IlonsaTne BeKTOpa
94. OnpeneneHue BEKTOpa
95. HyneBoii BeKTOp
96. Yto Ha3bIBaeTCS IJIMHON BEKTOpa, 0003HAUCHHE
97. KonnmHeapHble BEKTOPbI
98. ConamnpaBieHHbIE BEKTOPbI
99. ITpOTHBOIONIOKHO HAMPABIEHHBIE BEKTOPbI
100. BekTopHble (pu3HUECKUE BETUUNHBI



1. 35. PaBeHCTBO BEKTOPOB
101. PaBHBIE BEKTOPHI
1. 36. CJ10:keHue M BbIYUTAHHE BEKTOPOB

102. IlpaBumno TpeyroiabHuKa (POpMYyTUPOBKA U HA TMPAKTUKE)
103. IlpaBumno napamienorpamma (popMyIHpoBKa U Ha MPAKTUKE)
104. CpoiicTBa CII0KEHHUS BEKTOPOB
105. Omnpenenenne MPOTHBOIIOIOKHBIX BEKTOPOB
106. YTo Ha3bIBaeTCs pa3HOCTHIO IBYX BEKTOPOB
107. IlpaBuiio BEIUUTAHUS ABYX BEKTOPOB, UMEIOIIUX OO0IIee Hayajao
108. IIpaBuio BEIUUTAHUS ABYX BEKTOPOB, UMEIOITUX OOIINN KOHEI]

. 37. CymMMa HeCKOJIbKHX BEKTOPOB
109. IlpaBuao MHOTOyTOJIbHUKA

. 38. YMHOKeHHe BEKTOpa HA YHCJI0
110. YTo Ha3bIBaeTCs MPOU3BEACHUEM HEHYJIEBOTO BEKTOpA HA YMCIIO
111. Yemy paBHO NMPOU3BEACHHUE HYJIEBOr0 BEKTOPA Ha JIF000E YHCIIO
112. Yemy paBHO MPOU3BEACHUE JTIOOOTO BEKTOPA HA YHUCIIO HYJb
113. 3akOHBI YMHOXKEHUS BEKTOpa Ha YMCIIO
114. YcioBue KOJUIMHEAPHOCTH JIByX BEKTOPOB

1. 39. KosuitmHeapHbIe BEKTOPbI
115. Onpenenenrie KOMILIAHAPHBIX BEKTOPOB
116. [Ipu3HaK KOMIUTAHAPHOCTH BEKTOPOB
117. O6patHOE yTBEpXKICHUE
1. 40. IIpaBwio napasiesnenumnena
118. IIpaBuio napamwienenumneaa
. 41. Pa3zinoxkeHue BeKTOPA MO TPEM HEKOMILIAHAPHBIM BEKTOPaM
119. PasnokeHue BEKTOpa Mo TPEM HEKOMIUTAHAPHBIM BEKTOpaM
120. Teopema 0 pa3noKeHUHU BEKTOpa MO TPEM HEKOMIUTAHAPHBIM BEKTOPaM
1. 42. IIpaMoyroJibHas CHCTEMAa KOOPAMHAT B IPOCTPAHCTBE
121. IIpssMoyToyIbHAS CHCTEMa KOOPAMHAT B TIPOCTPAHCTBE
122. Ocu KoOpaAUHAT, HAYAJI0 KOOPAUHAT
123. KoopanHaThl TOUYEK
124. Kakue KOOpJAMHATHI TOYCK PaBHBI HYJIIO, €CITH TOYKA IPUHAIICIKUT
a) ocu Ox
0) ocu Oy
B) ocu Oz
r) mwiockoctu Oxy
1) ockocTu OxzZ
e) mrockoctu Oyz
1. 43. KoopanHatsl BeKTOpa

124. EnviHUYHBINA BEKTOP.
125. KoopavuHaTHBIE BEKTOPBI
126. Paznoxenue 11000ro BEKTOpa Mo TpéM KOOPJIUHATHBIM BEKTOpam
127. YTo MOXXHO CKa3aTh O KOOPJAMHATAX PaBHBIX BEKTOPOB
128. KoopnHatel cyMMBI IBYX U 00Jiee BEKTOPOB
129. KoopivHaThl pa3HOCTH JBYX BEKTOPOB



130. KoopauHatsl Mpou3BeACHUS BEKTOpA HA YUCIIO
1. 44. CBsI3b MeKAY KOOPAMHATAMHU BEKTOPOB U KOOPAUHATAMM TOYEK
131. Omnpenenenue paamyc-BeKTOpa
132. KoopauHathl pagnyc-BeKTOpa
133. Yemy paBHBI KOOPAWHATHI BEKTOPA Y€pe3 HAUaJIO U KOHEI
1. 45. Ilpocreiilmue 3a5a4M B KOOPAMHATAX
134. KoopauHATHI CepeIMHbI OTpe3Ka
135. Boluncienue IIMHBI BEKTOpA MO €ro KOOpAuHATaM
136. Paccrosinue Mex1y AByMs TOUYKaMHU
1. 46. Yrosa Mexay BeKTOpaMu
137. Yron mexay BeKTOpaMu
138. IlepneHaAUKYIIpHBIE BEKTOPHI
. 47. CkajsipHoe npou3Be/ieHHe BEKTOPOB
139. Onpenenenne CKaIsIPHOTO MPOU3BEICHIUS BEKTOPOB
140. Koraa ckansipHOE TTPOU3BEICHUE BEKTOPOB PABHO HYITIO
141. Yemy paBeH CKaJSIpHBIA KBaapaT BEKTOPA
142. ®opmyna CKaIIpHOTO MPOU3BEACHUS
143. ®opMyna KOCHHYCa yTiia MEXIY ABYMS BEKTOpaMHU
144. CoiicTBa CKaJIsIpHOrO MPOU3BEICHUS BEKTOPOB
1. 48. BoluncjieHus yrjia Mexxay NpsiMbIMH M TIOCKOCTSIMHU
145. Onpepenenre HaIMPaBJISIONIEr0 BEKTOpa
146. ®opmyna Jj1s1 BBIYUCICHUS YTIa MEXAY ABYMS TPSIMBIMU
147. ®opmMyna 715t BEBIYMCICHUS YTIIa MEXIY MPSMOH U TIIOCKOCTHIO
148. Omnpenenenue HEHTPAIbHOM CUMMETPUHN
149. CBOICTBO LIEHTPATHHOW CUMMETPUHN
150. CBoiicTBO MapauieasHOTO IEpeHoca
. 53. [lonsaTHEe UMJIAMHAPA
151. unusapuyeckasi IOBEPXHOCTh
152. O6pa3yromme UMINHIPUIECKONH TOBEPXHOCTH
153. Omnpenenenue, pUCYHOK MUJIUHIPA
154. BokoBasi TOBEPXHOCTh ITUIMHApPA
155. O6pazyronue HuiIuHIpa
156. Ochb nunuHApa
157. BeicoTa mummHapa
158. OcHoBanue, paauyc MUIMHIAPA
159. OceBoe cedyeHne MUIUHIPA
160. Ceuenue, nepneHAUKYIIPHOE OCH ITUITUHAPA
161. Bpamnienuem kakoit GUTypsl 1 BOKPYT YETO MOKET OBITh MOTYUYEH ITUITMHAP
. 54. Ilnomaas NOBEPXHOCTH IUJIHHAPA
162. ®opmyna a1 HaXO0XKACHUS IJIOIIaA OOKOBOM MOBEPXHOCTH HIMJIMHIPA
163. dopmyna asig HaXOXKACHUS TIOIIAAH MOJHON MTOBEPXHOCTH ITUIUHIPA
. 55. IlonsiTue KOHYCa
164. Konnueckasi moBepXHOCTh KOHYCa
165. O6pa3yronire KOHMYECKOM MOBEPXHOCTH KOHYCa
166. Onpenenenue, puCyHOK KOHYyca



167.
168.
169.
170.
171.
172.
173.
174.
175.

176.
177.
178.
179.
180.
181.

bokoBasi MOBEpPXHOCTh KOHYCA

OcHoBaHue, painyc KOHyca

Bepummna xonyca

OO6pazyroiue KoHyca

Ocb koHyCa

BricoTa koHyca

OceBoe ceueHne KoHyca

CeueHue, NEPIECHANKYISIPHOE OCH KOHYCa

Bparienuem kakoit pUrypsl 1 BOKpYT 4ero MOKET OBITh MOTY4YEH KOHYC
1. 56. ILomaab MOBEPXHOCTH KOHYCa

Pa3BépTka 60KOBOI TOBEPXHOCTH KOHYyCa

UTo mpuHUMAIOT 3a II0NIa/Ib OOKOBOI MOBEPXHOCTH KOHYCa

2 (opMyIIbI I HAXO0XKIEHHUS 1011 Ii OOKOBOW MOBEPXHOCTH KOHYCA

dopMmyiia Juisl HAX0KISHHS IUTOIIA/IA TOJHOM OBEPXHOCTH KOHYCa

Ceuenue, NEPIEHANKYIIPHOE OCH YCEUEHHOTO KOHYyCa

dopMmyiia Juisl HAX0KISHHS IO OOKOBOM MOBEPXHOCTH YCEUEHHOTO

KOHyca

182.

dopmyna A1 HAXO0KIACHUS TUIOIMIAAN MTOTHON IMTOBEPXHOCTH YCEYEHHOTO

KOHyca

183.
184.
185.
186.

187.
188.

189.
190.
191.

192.
193.

. 58. Cepa u map
Ompenenenue chepst
Lentp, paauyc, quamerp chepsl
Omnpenenenue mapa
Llentp, paguyc, AuamMeTp Lapa

1. 59. YpaBHenue cdepsbl
OnpeneneHne ypaBHEHUSI TOBEPXHOCTH
VYpaBHeHue chepsl
. 60. BzanmHoe pacnosoxenue cepbl U JIOCKOCTH
d<R
d=R
d>R
. 61. KacarenbHas miockoctsb cdepbl
Omnpenenenre KacaTelnbHOM MIIOCKOCTH K cepe
CBolicTBO KacarenbHOM TuiockocTu K cepe (Paguyc chepsr...)

Kpumepuu oyenku oyenounozo cpeocmea 1.1 ona nposedenusn mexkyuiezo

KOHmpo.is 6 hopme onpoca

IIpouent Ouenka ypoBHS ITOATOTOBKHU
pPEe3yNbTAaTUBHOCTH Oasi (0TMETKA) BepOaJIbHBIN aHAJIOT
85100 5 OTJIIMYHO
70+ 84 4 XOPOIIIO

55 +69 3 YIOBJIETBOPUTEIHHO




HCYIOBJICTBOPUTCIIbH
0

menee 50 2

OLIEHKU «OTJIMYHO» 3aCITy>KUBAET OTBET, COJICPKAITUN:

IyOOKO€ M CHCTEMAaTHYECKOE 3HAHKE MPOTPAMMHOTO MaTepraia U CTPYKTYPhI
M CITATIIINHEI;

OTUYETJIMBOE U CBOOOIHOE BJIaJIeHUE KOHIIENTYaIbHO-TIOHATUMHBIM anmapaToM,
TEPMHUHOJIOTUEH

YMEHUE MOJATBEPKAATh 3HAHUSI KOHKPETHBIMU MPUMEPAMU;

JIOTUYECKH KOPPEKTHOE U YOSIUTEIHLHOE U3JI0KEHNE OTBETA.

OLIEHKHU «XOPOIIIO» 3aCIyKUBAECT OTBET, COJICPHKAITUM:

3HAHHE Y3JIOBBIX MPOOJIEM IPOTPaMMBbI 1 OCHOBHOTO COZIEP>KaHUS JIEKITMOHHOTO
Kypca,

YMEHHE MOJIb30BATHCSI KOHIIETTYaIbHO-TIOHATUMHBIM anmnapaToM B MpoIecce
aHaJu3a OCHOBHBIX MPOOJIEM MPOrPAMMBI;

YMEHHE MOJITBEPKIaTh 3HAHUSI KOHKPETHBIMU IIPUMEPaMU;

B I1€JIOM JIOTMYECKU KOPPEKTHOE, HO HE BCETJIa TOYHOE U apTyMEHTUPOBAHHOE
U3JI0KEHUE OTBETA.

OuEHKH «yIOBIETBOPUTEIIBHO» 3aCIYKUBAET OTBET, COJEP KALLINN:
(dparMeHTapHbIe, TOBEPXHOCTHbIE 3HAHUSI BAXKHEUIINX Pa3/1eJI0B IPOrpaMMbl U
COJIEpKaHMs JIEKLMOHHOIO Kypca,

3aTPYHEHM C UCIIOJIb30BAHUEM HAyYHO-IIOHATUHHOIO aIapara u
TEPMUHOJIOTHH YUEOHOU TUCIUTIINHBL

YaCTUYHBIE 3aTPYAHEHNS C YMEHUEM ITOATBEPKAATh 3HAHUS KOHKPETHBIMU
IPUMEPAMHU;

CTPEMJICHHE JIOTUYECKU OIPEIEICHHO U ITOCIEI0BATEIBLHO U3I0KUTh OTBET.

OH@HKa CHCYIOBJICTBOPUTCIBbHO» CTABUTCA IIPU:
HE3HAHUH 100 OTPBIBOYHOM IIPCACTABJICHUHA y‘IC6HOFO Marcpuajia;, HCYMCHUHU
HN3JI0KHNTBH OTBCT.

OuenouHoe cpeacrso 1.2
JJIS IPOBEICHUSI TEKYIero KOHTPOJIA M0 pPe3yJibTaTaM NPAKTHYEeCKHUX
3aHATUH
KonTpoubnasi padbora Ne 1 mo teme «KopeHb N-il cTeneHu U ero CBOMCTBA)

1) [IpeacraBpTe cTeNeHb C APOOHBIM TTOKA3aTENIEM B BHJIE KOPHSI:
2 2

4 1 1 2
a) 35 ; 0) b2§; B) 0,4%2 ;1) (2b)5 ; n) ab3; e)as - bs.
2)[IpencTaBbTe BEIpAKCHHE B BUC CTEIICHH C PAllMOHAIBHBIM ITOKa3aTelIeM:

a)+/2,5; 6)%; B);v%.



1 1
3)Boruncinre: a) 121z ; 6) 635"z ; B) (64 - 23)3.
12 1ot 53 3 41
4)YnpocTuTe BIpaKEHHUE :a) X3 * X5 ;0) az.a 3; B) (xS) :T) as - Van) (27a 3).

1 i1
5)Cokpatute APobb: 2) e ; 6) .
25_2 a—b
. s 1 51
. <. (1 "_e-1. (L) = x6+x3 _
6)Brruncnure: a) 216 3 (6) 5 (25) ; 0)——mpu X=1,44.

X6—x3

7)Pemmre ypaBHeHue: a) X* = 256; 6) 5x° = -160.

8)Brramcinte: 2)V—125 +=- V64 ; 6) —5- V81 + V625 ;

B)4/312'(§)8; r)\/9+\/ﬁ'\/9—\/ﬁ.

9)Ynpocrure Boipaxenue: a) ¥2ab? - V4a?b ; 6) Ya®bh7:Vab?.

KontpoabHasi padora Ne 2 o temMe «YpaBHEeHHUs] 1 HEPABEHCTBAa»

1 Bapuanr

1.Pemmre ypaBHEHNUA:

6 9 12x2-15
a) =—

1-2x 2x+1 4xc-1

O)Vx —3=2x—-7
BIWx+7+vVx—2=9
r)Vx —5 =30
2.PemuTe HEpaBEeHCTBA:
a) 2x—5 + 7x-2 <4 1

6 3 2

6) (X+2)(2-x)<3x2-8
3.PemmTe cucteMmy ypaBHEHHI:

a){\/E—\/?=3 6){i/§+i/§=5

x—y=9 xy =216
2 BapuanTt
1.Pemure ypaBHeHus:
x 5 15x2+10
a) — = >
2+3x 3x—2 4—-9x

6)V2x +3 =2
B)W2x +1++V2x —4=5

2.PemmTe HEpaBEHCTRO:
4x+13 5+2x > 6—7x

) 10 4 — 20
0)2x2 -6 < (3—x)(x+3)
3.Pemnre cucteMy ypaBHEHHIA:




{\/_+\/—4 {\/— My =2

x—y =28 xy = 27
KounrpouasHasi padora Ne 3 no reme «IlokasarenbHas QpyHKIHA»
1 BapuaHT 2 BapuaHT
1. IMoctpoiiTe rpaduk GyHKIHH U IEPEUUCIUTE €€ OCHOBHBIE CBOMCTBA:

a)y=2*  6)y=2%3 a) y=3" 6) y=3+2
2. Pemurte ypaBHEHUS:

0 () = 0 () =5

6) 3-9%= 243 6) 2 8*= 64
B) 5% -5¥=24 B) 4+ 3- 2* =28
r) 64%- 8% 56 =0 r) 3¥1o 3%+ 3¢ = 63
3—x%+x—-1 _ 1 TXT2x43 _
m 0,3 =1 ) (2 3) -1

3. Pemnre HEpaBEHCTBO:
2x+3 S 32 (1)X> 8
4. Pemnre rpaguuecku HEPABEHCTBO:
B)ex

5. Pemure cucrtemy ypaBHEHHUI:

xt+y=1 X+2y=3
2) {zx-y =8 2) {3X-y =81
5) {9x+y = 729 5) 3* +X3y T 12
3X—y=1 Z_YZZ

Kounrpoabnasi padora Ne 4 no teme «Jlorapupmmnueckasi QyHKuus»

Bapuanm 1.
1. Pemnre ypaBHeHHUA:
a) lgx = -2

0)log, x =log, 2 +log, 7

B) log;(x? + 6) = log; 5x

r)2- (logsx)* +5-logsx +2 =0
2. Pemiure HepaBeHCTBA:



a)lg(x? — 8) < 1g(2 — 9x)
6)logos(2—x) = -1

KounrpouabHasi padora Ne S no reme «Tpuronomerpuyeckue ypaBHeHUS»

| Bapuant

Pemmte TpUTOHOMETPUYCCKUE YPABHCHHUS:

1. 2-cosx++vV2=0

2 cos(x—§)=2-sinx+1

3. V3-tg2x+1=0

4 cosx—sin(g—x)+cos(n+x)=0

5. sin’x—cosx=1

6. sin2x—sinx =10

7. 4-cosx+sinx=0

8 3-sin?x — 2 -sinx- cosx — cos?x = 2

Il BapuanT

Pemmmre TpUTOHOMETPUYCCKUE YPABHCHHUS:

1. 2-sinx++vV3=0

2 2-sin(x+§)+\/§=0

3. V3 tgg —1=0

4. cosx+ cos (g—x)+cos(n+x) =0

5. 2-cos’x—7-cosx=0

6. sin10x—cos5x=0

7. Cosx+3-sinx=0

8. 5-sin®x—2-sinx-cosx = 3-cos?x
KounrpouabHasi padora Ne 6 no reme «IIpsiMble U JIOCKOCTH B IPOCTPAHCTBE»

I BapuaHT.
1. TInockocts a mepecekaer ctoponsl AB u BC tpeyroasauka ABC
coorBeTcTBeHHO B Toukax D m E, mpuuem AC||a. Haitnure AC, eciu
BD:AD=3:2 u DE=9 cwm.
2. Pebpo kyba paBuHo 8 cm. Haiinure:
a) JAuaroHaigb Kyo0a;
0) mIomanb CEeYEHUs, MPOXOJAIIETO Yepe3 JBE JHaroHaiu Kyoa.
3. Touka O — uentp BnucanHoil B TpeyroibHuUK ABC okpyxHocTH. K
IJIOCKOCTU JAHHOTO TpeyroibHuKa mnpoBeneH nepneHaukyasip OK. Haiinute

paccrosiune oT Touku K 10 ctopoH TpeyrosbHuka, eciu AB=BC=20 cm.,
AC=24 cMm., OK=12 cm.

4. B mpsmoyromsHoMm mnapamienenunene ABCDA,B,C, D, nmaHo: AB=BC=3.2
cMm., BD, =12 cm. Hailigute: a) paccrosnue Mexnay npsmeimu BD, u AA,;
6) yron mexnay mpsmoit BD, u mockocteio ABC.



IT BapuanT.
1. Tlnockocts a mepecekaer ctoponsl AB u BC tpeyroiasnuka ABC
coorBeTcTBeHHO B Toukax D m E, mpuuem AC|la. Haitnure AC, eciu
BD:AD=4:3 u DE=12 cm.
2. PeGpo kxyba paBHo 6 cm. Haiigure:
a) JAuaroHaigb KyO0a;
0) TmIomAanbk CEYEHUs, MPOXOAIIETO Yepe3 JBE JAMaroHa M Kyoa.

3. Touka O — menrp BnucanHoi B TpeyrodbHUK ABC okpyxHoctu. K
IUIOCKOCTH JAHHOTO TpEeyroyibHUKa mnpoBelneH neprneHaukysip OK. Haiigure
pacctostHe oT Touku K 10 cropoH TpeyronpHuka, ecau AB=BC=30 cm.,
AC=48 cm., OK=16 cm.

4. B mpsmoyroasHoM mapamienenunene ABCDA B,C D, mano: AB=BC=4.2
cm., BD | =16 cm. Haiigute: a) paccrosnue Mexnay npsmeimu BD, u AA,;
0) yron mexnay mnpsmoi BD , u miockocteio ABC.

Bapuanrt 3.

1. Konups! otpe3ka AB, He nepecekarolero miocKoCTh, yAajJeHbl OT Hee Ha
pacctosinus 2,4m u 7,6M. Haiitu pacctosinue ot cepeuHbl oTpeska AB
Toukd M 10 3TOM IIIOCKOCTH.

2. IlepexnanuHa IIMHON SM CBOMMH KOHIIAMM JIEKUT HA JIBYX BEPTHUKAJIbHBIX
ctosibax BeicoTor 10M 1 6M. KakoBO paccTosiHME MEXly OCHOBAHHSIMHU
CTOJ00B?

3. U3 toukn K K miockocTy mpoBeeHBI ABE HAKIOHHBIC, paBHBIE 17cM 1
15cMm. ITpoeknust onHOM U3 HUX Ha 4cM OoJblIe mpoekuu apyroil. Haiinure
MPOEKIUU HAKJIOHHBIX.

4. U3 BepmnHbBI paBHOCTOPOHHETO TpeyroipHuka ABC, BoccTaHOBIIEH
nepneHaukysap AD K m1ockocTu TpeyrojabHuka. Yemy paBHO pacCcTOsiHUE
ot Touku D 1o npsimoii BC, eciiu AD = 1am, BC = 8am ?

Bapuanrt 4.

1. Touka A nmexuT B TUIOCKOCTH, Touka B Ha paccTosaun 12,5¢Mm ot sToit
mIockocTy. HaiiTi paccTostHME OT IIOCKOCTH 10 TOukrd M, nemnsieit
orpe3ok AB B otHomenuun AM : MB = 2:3.

2. Kaxko# qyiMHbBI HY>KHO B3SITh MIEPEKIIAJINHY, YTOOBI €€ MOKHO OBLIIO
MTOJIO’KATHh KOHIIAMH HA JIBE BEPTUKAIBHBIE ONOPHI, BBICOTOM 12M 1 8M,
MTOCTABJICHHBIE HA PACCTOSHUM 3M OJHA OT APYIrou?

3. U3 TOUYKH K MIIOCKOCTH IPOBEICHBI IB€ HAKIOHHBIE, OJTHA U3 KOTOPHIX Ha
6¢cM quHHEe Apyrou. [Ipoekunn HaKJIOHHBIX paBHbI 17cM u 7cM. Halitu
HAKJIOHHBIE.

4. W13 Bepmmnbl kBagpara ABCD BoccranoBien nepnenaukyisip AE k
MJIOCKOCTH KBajgpaTa. YeMy paBHO paccTosiHue OoT Touku E no npsimoit BD,
ecm AE =2am, AB =8am ?

Kounrpoabnasi padora Ne 7 mo teme «BeKkTopbl 1 MeTOJ KOOPAUHAT B
MPOCTPAHCTBE»



I BapuaHrT.
1. Ilyctb Touka M cepenuna otpe3ka AB. Halinute koopauHatel Touku B,
ecim A(4; —6;2) u M (5;-3;0).
2. Ilpu xaxoM 3Hauenuu K miuHa BekTopa AB = 44/3,
ecin A(4;k;1),B(8;5;5).
3. Haunsl Toukn A( —2,3,—1),B(6,—2;0),C(6; 3;5),D(2; 3; 2).
Haiinure nepumeTp 4eThIpexXyroabHUKa.
4. JlaHbl BEKTOPBI 3=37-5J+kub=j-5-
Haiitu (3 + E) ‘1.
5. ausl BekTOopsl a{3; —1;1}, E{—l; 5;0}.
BBIsSCHUTE, KAKOM yroJl MEXIy BEKTOpaMH a b.
Il BapuaHT.
1. Ilyctb Touka M cepenuna otpeska AB. Hailigure koopauHaTel TOUkd M,
ecom A(1;3;—2) u B (-5;5;10).
2. Ilpu xaxoM 3Hauenun K miuHa Bekropa AB = 3+/10,
eciu A(2;3;4),B(9;7;Kk).
3. Jlausl Touku A(3; —1;6),B(2;0; 1), C(4; —2; 3),D(0; 3; 2). Haitnute
MIEPUMETP YETHIPEXYT OJIbHUKA.
4. JlaHbl BEKTOPHI d=4-1+2-j—-kub=5-1—3-k
Haiitu (3 — l_))) 7.
5. Jlansl BexTOopsl a{2; 0; —1}, b{6; 5; 1.

BrIsicHHTE, KAKOM yroj MEKIy BEKTOPaMH a b.

—

k.

—

Konrpoabnas padora Ne 8 mo teme «IlpousBogHasi u eé reoMeTpu4ecKUii
CMBICJI»

1.Haiitu npon3BogHy0 QyHKLIHH:

1) f(x)=3x° +X—4— 2x2 +5x; 2) f(x)=(2-5x)Vx ;3) f(x)= X* —8x ) f(X):iz_%;
4 X+2 X X
5) f(X): 2x+3%; 6) f(X): x3e*: 7) f(X):|n(2+3 X ), 8) f(x):ﬁ’ 9) f(X): 2)(3:5)(

2. Haiiti npon3BOJHYIO JAHHOW (DYHKIIMM U BBIYMCIUTE €€ 3HAUCHUE B JAHHOU
TOYKE X.

1) f(X)=(%—3jg;xo =32. 2) f(X)=v6x+7 ;x%, =3. 3) f(X)=cos* x;x, = %

4) f(x)= Ctg(g + %); X, = N.

3. Pemute ypaBHenue F’(X)=0, ecnu:



a) f(X)= (x+7)? (x - 8)? 6) f(X):2cos§+4sin% B) f(X)=Vx’-9 1)
f(X)=x* —2x?

KourpoasHas padora Ne 9 no reme «IIpumeHenue npousBoAHOM K
HCCIEA0BAHMIO (DYHKIIUN»

Bapuanr 1.
1. Haiinure o6macts onpeneneHus QyHKIMM:
_ V9—xZ
Y= en@s)

2. Haiiure pOMEXYTKH BO3PACTAHMS M YOLIBaHMS ()YHKIIUH:
y=2-x34+9-x2-24-x
3. Haiizute TOUYKM SKCTpeMyMa (DyHKIIHK:
y=—-x34+6-x2+15-x+1

4. Hailigute HauboJbIIEE U HAMMEHBIIEE 3HAYCHNS (PYHKIMU HA IPOMEKYTKE:

y=2-x3-3-x?—-12-x + 1 Ha npoMexyTKe [4; 5]
5. Hccnenyiite GpyHKIMIO U IOCTPOITE rpaduk:

y=—-x3+3-x%-2
6. Yucno 24 Pa3JIOKUTE HA JIBA HEOTPUIIATEIIBHBIX CIAraéMbIX TaK, YTOObI
pou3BeicHUE Ky0a OJHOTO U3 HUX Ha YABOEHHOE JPYroe ObLIOo

HaUOOIBIITUM.
Bapuanrt 2.
1. Haiigure oGnacts ompeneneHus QyHKIMH:
VxZ-4
y= (x+5)(x—-2)

2. HaiiguTe MIpOMEKXYTKH BO3PACTAHUS U yObIBAaHUS (DYHKLIUM:
y=-x>+x*+8-x
3. HaiiguTe TOYKM SKCTpeMyMa (DyHKIIHU:
y=2-x*-3-x*-1
4. Haiigute HanbOoJIbIIee U HAMMEHbIIEE 3HAUCHUS (PYHKIMU Ha IPOMEXKYTKE:
y=2-x3—15-x% + 24 - x + 3 Ha npomexyTKe [2; 3]
5. Hccnenyiite pyHKIUIO ¥ OCTPOMTE rpaduK:
y=6-x—2-x3

6. Yucno 15 pa3nokure Ha ABa HEOTPHLATENLHEIX CIIAra€MbIX TaK, YTOObI

MIPOU3BEJCHUE KBaIpaTa OJTHOTO U3 HUX Ha JAPYroe ObLJI0 HAMOOJIBIIINM.

Konrpoasnas padora Ne 10 nmo teme «MHTEerpas u ero npuMeHeHne»

I BapuanT.
1. Haitnute nepBooOpa3Hyro GpyHKIHH f(x) = x? — 5, rpadux
KOTOPOU TpoxoauT uepe3 Touky M (3;4).



2. HailinuTte nHTETpasbl:

3dx dx
a) [0,2*dx; 6) [ == B) fm
3. BBIUMCIIHTE MHTETPATIBL:

3 = 3
a) [° x2dx; 6) [ Cods’;X ;o) [ —(7;:‘1)2.
4. Haiigute miomanb GUrypsl, orpaHUuYEHHON JTHHUSIMH
a) y=6'x, y=0, x=1, x=2;
0) y=x*45x+6, y=0, x=1, x=2;
gl T

B) y=cosx, y=0, X=2, X=2;

IT BapuaHT.

1. Haiigure nepBooOpazHyro pyHKINU f(x) = 4 — x?, rpaduk
KOTOPOi1 mpoxoaut yepe3 Touxy M (—3; 10).

2. Haiinure nHTErpaIhI:

a) f%; 6) [ e3* dx; B) [ 4sinx dx.
3. BblumcnuTe HHTETpAIBL:

a) f02X3 dx; 0) féncosx dx; B) foz V4-x+ 1dx;
2

4. Haitnure miomaaps (GUrypel, OrpaHUuYE€HHOMN JIMHUSIMU:
a) y=2'x, y=0, x=1, x=3;
0) y=x2—6'x+8, y=0, x=-1, x=2;

B) y=sinx, y=0, x=0, x=g;

KonTposbnas padora Ne 11 mo teme «MHOTrorpaHHUKW

1. B npsAsMOyroapHOM Napasuiesienunee CTOpOHbl OCHOBaHUA paBHbI 10 cM 1 8
cM. [luaronans napasuienenumnesna o0pa3yer ¢ INIOCKOCTbI0 OCHOBaHUS yroi B 45°.
Haitty momaap nojiHOW NOBEPXHOCTH MApAJUICIICIUIIEIA.

2. CTopoHa OCHOBaHUs MPABUIIBHOM TPEYTroJibHOW MpU3MbI paBHa 10 cm,
O6okxoBoe pedpo paBHO 8 cM. HaiiTu miommaap mojJHON MOBEPXHOCTH IIPU3MBI U
IUIOIIAJb CEYEHHMS, IPOXOAIIETO YePE3 CTOPOHY HMXKHETO OCHOBAHMSI.

3. OcHOBaHHMEM MUPAMU/IBI SIBISIETCS pOMO, CTOpOHA KOTOporo paBHa 10 cM,
Oonbiuas auaroHans 16 cMm. BeicoTa mpoxXoauT yepe3 TOUKy nepecedeHus
JIAAroHAJIEN U paBHA 4 CM.

Haiitu: a) 6okoBbie péOpa nupamMuabl; 0) MWIOMIAAb €€ OCHOBaHMS; B) IUIOLIAAb
OOKOBOI MTOBEPXHOCTH.

Kounrpoabnasi padora Ne 12 no teme «Tejia 1 MOBEPXHOCTH BPALLICHUS»

I BapuaHT.
1. Pagnyc ocHoBanus uunuuapa 1,5 cM, a Beicota — 4 cMm. Haligute auaronainb
OCEBOI'0 CCUCHMUSI.
2. OceBoe ceueHne MUINHAPA KBAApaT, IMaroHaib KOTOPOro paBHa 16.
Haiinure och muimmHapa v miomaab NOJTHOW MOBEPXHOCTH LIUIUHJPA.



3. Haiiaure momanb 0CeBOro ce4eHMst KOHyca, €CIIM paJnyC OCHOBaHMS
KOHYyCa paBeH 2 CM, a BbICOTa KOHyca paBHa 6 cM.

4. Beicora nmnuHapa paBHa 20 cM, paguyc OCHOBaHUS LMiIMHApa paseH 10
cM. Haigure miomans cedenus, NpOBEAEHHOTO MAPAIIIETBHO OCH
HUIMHAPA Ha paccTostHUM 6 CM OT HEE.

IT BapuaHnT.

1. Paguyc ocHOBaHusA IUIMHAPA S5 cM, a BeicoTa 15. HaliguTe miomanp
OCEBOI'0 CEUEHUSI.

2. OceBoe ceueHNe IWIMHPA KBAJpaT, IUaroHaab KOTOpOro pasHa 12.
Haiinure pannyc ocHOBaHMSI LIMIMH/IPA U IJI0LIA/Ab [TOJIHOM TOBEPXHOCTH
WIMHIPA.

3. Haiiaure momanb 0CeBOro ce4eHUst KOHyca, €CIH pajnyC OCHOBaHMS
KOHYca paBeH 4 cM, a 00pa3yroliast KOHyca paBHa 5 CM.

4. Paanyc ocCHOBaHMS LWJIMHJIPA PABEH 7 CM, a BBICOTA LIUJIMHAPA PaBHA 6 CM.
Haitgure miomanp cedeHus, NPOBEAEHHOTO MAPAJLICTBHO OCH LIUINHIPA HA
paccTosiHuM 4 cM OT HEE.

KonTtpoubHast padora Ne 13 mo reme « O0beMbI reOMeTPUYECKHUX TeEJD)
1 Bapuant 2 BapuanT

1. a) Haiftu 06beM u miomajb moJHONH TOBEPXHOCTH MPSIMOYTOJIBLHOTO Mapaiesenumesa,
CTOPOHBI OCHOBAHHS KOTOPOTO:

12cmu 13 com, 8cmu 11 cm,
BBICOTA 15 cm BbICOTa 13 cm
0) B nmpsmoyroiapHOM napasuienenumnesie 0) B npsimoii npuszme
ABCA1B1C1
JMaroHallb, paBHas 24cM, COCTaBIISIET C AB1C=60°, AB1=3,CB1=2u
IJIOCKOCTBIO O0OKOBOM rpanu yroi B 30°, JBYTrpaHHbIN yroi ¢ pedbpom BB1
a ¢ O0KOBBIM pedpoMm yrou B 45°. IPSIMOH.
Haiitu 06beM 1 1I0IIa1b TOTHOM MOBEPXHOCTHU:

MPsIMOYTOJILHOTO Tapasiiesenumnea MIPSIMOM TIPU3MBIL.

2. a) Haiftu 06beM 1uioIia/ib MOJIHOM MOBEPXHOCTH IIUIIMH/IPA ,€CIIH PAANYC OCHOBAHHUS:

3\2em 5\2em
BbICOTA 5 CM BbICOTA 3CcM
0) Kaxxmoe 60okoBoe pedpo mupamMusl 0) B npaBmibHOM yceueHHOM
o0pazyert ¢ ee BbICOTOM yroia B 30°. YETBIpEX YrOJBbHOU MUPAaMUIE CTOPOHBI
OcHoBaHUE MUPAMUJIBI PABHOOEAPEHHBIN OCHOBaHM# paBHBI 6¢cM U 4cMm. [Tnomans
tpeyroasHuK ABC,B koTopom AB=BC=13cwm, CEYEHHUs TMPaMUJIbl INIOCKOCTHIO,
AC=10cwm. Haiitn 00beM mrpaMuIsi , MIPOXOJISIIEH uepe3 Ba OOKOBBIX pedpa,

HE MPUHAJIekKAIINUX OJHON I'PaHH,
paBHa 15cm?. Haiftn 06beM ycedeHHOM
MIUPAMMIBI.

3. a) Haiiti 00bem 1 TuIomaap moJTHOW TOBEPXHOCTH KOHYCA, €CITH PaliyC OCHOBAHHMS:

2¢cMm 4eMm
BBICOTA 3CM BBICOTa SCM
0) OOpa3yromas KoHyca paBHa 13cM, 0) [Lmomanp MOTHOM MOBEPXHOCTH

KoHyca paBHa 45mam?%. Pa3BépHyTas Ha
TIONIAb OCEBOTO ceueHus 60cm? IIJIOCKOCTH



OOKOBasi TIOBEPXHOCTH KOHYyCa
MPEICTaBIISIET
coboii cextop ¢ yriom B 60°
Haiitu 06bem konyca.
4. a) Haiitn o0beM miapa u IIoma s €ro NOBEpXHOCTH, €CIH PAANYC

R=5cm R=6 cm
0) lnametp mapa pa3zeneH Ha TpU PaBHBIC 0) B mape npoBeieHa miocKoCTh
4acTH, Yepe3 TOUKHU JEJICHUS IPOBEICHBI NEepIEHANKYIISIpHAS THAMETPY U
JeIsIas
IJIOCKOCTH, EPIEHAUKYISIPHBIE K ero yactu 3cMm u 6¢cMm. Haiitu o0bem
ABYX
nuametpy. Haiitu 00bem nmosyuuBIierocs IIOJIy4EHHBIX 4acTeu 1apa.

[IapOBOTO €JI04, €ciiu paaunyc mapa R=12cwm.

Kpumepuu ouenku oyenounozo cpeocmea 1.2 ona npogedenus mexyuieco
KOHmMpOona 6 hopme KOHMPOAbHOU padOmvl

[TporeHT OrieHKa ypOBHS MOJATOTOBKH
PE3yIbTAaTUBHOCTH Oay1 (OTMETKa) BepOaJIbHBIN aHAJIOT
85+ 100 5 OTJIMYHO
70 +~ 84 4 XOpOUIO
55+69 3 YAOBJICTBOPUTEIHHO
veree 50 9 HeYJI[OBJ'ICl;;SOpI/ITeJ'IBH

OuenoyHnoe cpeacrso 1.3
1J151 IPOBe/IEHUs] TEKYIIEro KOHTPOJIA MO pe3yJbTaTam
CaMOCTOSITeJILHOI padoThI

CamocrosiTennbHasi paboTa BBIMONHAETCS OOYYaIOMUMCS MO 3aJaHHsIM B
COOTBETCTBHUU C IPOTPAMMOM JUCLUILJINHBL.

CamocTosiTenbHass paboTa B BHUJIE HCCIENOBATEIHCKOTO 3aJlaHUsI MOXKET
MpEeyCMaTPUBATh CO3IaHUE U 3AILUTY SJICKTPOHHOW MPE3CHTAMHU 110 TEME.

BrinonHeHne MCCAENOBATENBCKOTO  3aJaHUs, pPE3YyJbTAaTOM KOTOPOTO
BBICTyIaeT pa3paboTKa JJIEKTPOHHOW  Mpe3eHTaluu, sBiasercs  (popmoit
CaMOCTOSITETTbHOU paboThI CTYJCHTOB. DIIEKTPOHHAS MpEe3EHTAIUS
pa3pabarbiBaeTCs CTyACHTAaMU HWHIMBUAYaJIbHO. 3alllUTa MCCIEI0BATEIHCKOTO
3aJlaHus C TIOKA30M TPE3EHTAIIUU TTPOBOUTCS B YCTHOM (hOopMe B paMKaxX YIEOHBIX
3aHATHM.

Temaruka 3agaHuii 1JI1 CaMOCTOSTEILHON pabOTHI:

1.Pa3BuTHE TOHATHS O YUCIIE, MHOXKECTBA.

Pabota ¢ yueOHOM JIUTEPATypPHOM M KOHCIIEKTOM JIEKIHH.

Hammcanue pedepara.

BrinonHeHne npakTUYECKOro 3aanus o reMe MHoxecTBa.

2. Oyukuuun u rpaduxu. CreneHb ¢ 1edbIM TNokazareneM. CTeneHb C
palMOHATIBHBIM MOKA3aTEJIEM.



[ToaroroBka K MpakTUYECKUM 3AHSATHUSIM.
BrimotHeHHE MpakTHYeCcKoro 3aAaHus 1o TeMe OyHKIUN 1 TpauKy.
PaboTa ¢ yueOHOI nuTepaTypHON U KOHCIIEKTOM JICKITHH.
3.IlokazarenpHast QyHKIIHS.
[ToaroroBka K MpakTUYECKUM 3aHSITHUSIM.
BelmonHeHHE MPAaKTHYECKOTO 3aJaHusl.
PaboTa ¢ yueOHOI nuTepaTypHO U KOHCIIEKTOM JICKITHH.
4 Jlorapudmudeckast GyHKIIHS.
IToaroroBka K NpakTUYECKUM 3aHATHSIM.
BrInonHeHne NpakTUYECKOro 3a/1aHus.
Paborta ¢ yueOHOM TuTepaTypHOM U KOHCIIEKTOM JICKITUH.
5. @opmylbl TPUTOHOMETPUU. TPUTOHOMETPUYECKUE YpaBHEHUS U
HepaBeHCTBA. TpUroHOMeTpUuYeCKre PYHKIIUU U UX TPpaPUKH.
[ToaroroBka K MpakTUYECKUM 3aHSATHSIM.
BrlonHeHrEe MPaKTHYECKOTO 3aJaHusl.
Pabota ¢ yueOHOM nTuTepaTypHOM U KOHCIIEKTOM JICKITUH.
6.Iloce10BaTeNIbHOCTH U POTPECCUH.
[ToaroroBka K MpaKTUYECKUM 3aHSATHUSIM.
BrlonHeHHE MPaKTHYECKOTO 3aJaHusl.
Hanucanue pedepara.
Pabota ¢ yueOHOM TUTepaTypHOU U KOHCIIEKTOM JICKIIUM.
7. BBeaenue B crepeoMeTpuro. IIpsmple U MIIIOCKOCTH B IPOCTPAHCTBE.
IToaroroBka K NpakTUYECKUM 3aHATHSIM.
BrInonHeHne NpakTUYECKOro 3a/1aHMUsl.
PaGoTa ¢ yueOHOM nuTepaTypHON U KOHCIIEKTOM JICKIIUH.
8. BEKTOpBI U KOOPJMHATHI B IPOCTPAHCTBE.
IToaroroBka K MpakTUYECKUM 3aHSATHUSIM.
BrlnonHeHre npakTH4eCcKoro 3agaHusl.
Pabota ¢ yueOHOI nTuTepaTypHOM U KOHCIIEKTOM JICKITUH.
9 IlpousBoaHas GyHKIMHU U €€ IPUMEHEHUE.
IToaroroBka K MpakTUYECKUM 3aHSATHSIM.
BolnoniHeHHEe TPaKTUYECKOTO 3aJaHusl Ha HAXOXACHUE MPOU3BOAHBIX
pa3ITUYHBIX QYHKLIUM.
PaGoTa ¢ yueOHOI nuTepaTypHON U KOHCIIEKTOM JICKIIUH.
10. UuTerpan u ero npuMeHeHUe.
[ToaroroBka K MpakTUYECKUM 3aHSITHUSIM.
Pabora ¢ yueOHOI1 TuTepaTypoil U KOHCIIEKTOM JICKIIUH.
Pemenue ympakHeHWI Ha HHTETPUPOBAHUE PA3IUYHBIX  (YHKIUH,
HaXOXKJEHUE TUToIaaeu Guryp.
11.MHOrorpaHHuKHU.
IToaroroBka K MpaKTUYECKUM 3aHSATHSIM.
BrlnonHeHre npakTHuecKoro 3agaHusl.
Pabota ¢ yueOHOI TuTepaTypHOU U KOHCIIEKTOM JICKIIUM.
Hanucanue Pedepara.
12. Tena Bpaiienus



IToaroroBka K NpakTUYECKUM 3aHATHSIM.

BrinonHeHne nNpakTUYeCKOro 3a/1aHusl.

PaboTa ¢ yueOHOI nuTepaTypHON U KOHCIIEKTOM JICKITHH.

Hamucanue Pedepara.

13.Cuctembl ypaBHEHUH.

IToaroroBka K MpakTUYECKUM 3aHSATHSIM.

BrinonHeHne npakTUYeCKoro 3a/1aHusl.

Pabota ¢ yueOHOM TuTepaTypHOM U KOHCIIEKTOM JICKITUH.

14. DneMeHTbl KOMOMHATOPUKH, TEOPUM BEPOSTHOCTEH, MaTeMaTHYECKOU
CTaTUCTHUKHU.

IToarotoBka K NpakTUYECKUM 3aHSATUSM.

BrInonHeHne NpakTUYECKOro 3a/1aHus.

Hanucanue Pedepara.

Pabota ¢ yueOHOM nTuTepaTypHOM U KOHCIIEKTOM JICKITUH.

Kpumepuu oyenxu ouyenounozo cpeocmea 1.3 011 npoeedenus mexyuiezo
KOHmMPONA NO Pe3yTomamam camocmoameabHou padon vl

[TpomeHT OreHKa ypOBHS OJITOTOBKH
pe3yJbTaTUBHOCTU Oayi (oTMETKA) BepOAJIbHBIN aHAJIOT
90 +100 5 OTJINYHO
80 + 89 4 XOpOUIO
70 +79 3 YAOBJICTBOPUTEIHHO
meHnee 70 2 HEYJIOBJICTBOPUTEIIHHO

OneHka «OTJIMYHO» BBICTABISIETCST 3a pabory (coobmienue, pedepar,
HCCJIEIOBATENIbCKOE 3aJlaHre) KOTOpas HOCHUT HCCIEOBATEIbCKUN XapakTep,
CONICP)KUT  TPAaMOTHO  M3JIOKEHHBIM  MaTepuas, C  COOTBETCTBYIOIIUMHU
000CHOBaHHBIMH BBIBOJIAMU;

OIICHKA «XOPOIIO» BBICTABISAETCA 3a TPAMOTHO BBIMIOJHEHHYIO BO BCEX
OTHONIEHUSIX paboTy (coobimieHue, pedepar, HCCIENIOBATEILCKOE 3aJlaHuE) TIPH
HAJIMYUU HEOOJIBIIINX HEJOYETOB B €€ COJEpKaHuU U OPOPMIICHUH;

OIICHKA «YJOBJIETBOPUTEILHO» BBICTABIACTCS 3a paboTy (cooOleHue,
pedepar, wuccregoBaTEIbLCKOE 3aJaHuE), KOTOpas  YIOBJIETBOPSET BCEM
NPEABSBISIEMBIM TPEOOBAHUSAM, HO OTIMYACTCS TOBEPXHOCTHOCTHIO, B HEH
IPOCMATPUBAETCS HETIOCIIEOBATEILHOCTD U3JIOKEHUS MaTepHualia, mpeICTaBICHbI
HE0OOCHOBAHHBIC BEIBOBI;

OLICHKA «HEYIOBJIETBOPUTEIBHO» BBICTABIsETCS 3a padboTy (cooOleHue,
pedepar, ucciea0BaTeNbCKOE 3a/laHue), KOTopasi He COOTBETCTBYET TEME, HE HOCHUT
HCCJIEIOBATENLCKOTO XapaKTepa, He COJAEPKUT aHAIN3a MCTOYHUKOB U MOXOI0B T10
BBIOPAHHOM TEME, BBIBOJIBI HOCST JIEKJIapaTUBHBIN XapakTep.

[To comepkaHni0 MUCHMEHHOW TEKCTOBOUM pPabOTHI (coobmienue, pedepar,
WCCJICIOBATENILCKOE 3a/[aHNe) U TI0 €€ MPE3CHTAIlUN BBICTABIISICTCS CPeIHUIN Oau,
KOTOPBINA TIEPEBOTUTCS B OIICHKY.



B cooTBeTCTBUMM C MNpUHIUIAMU TEXHOJOTHUU TPYNINOBOM padOThl HpH
OIICHMBAHUU TPYIIOBON PaOOTHI BHICTABIISIETCS OJIHA OIEHKA BCEM Y4YaCTHUKAM
MUKPOTPYTIIBI.



3 HNPOMEXYTOYHASA ATTECTALIUA
®dopMa npoBeneHHs MPOMEKYTOYHON aTTECTAlUU - IK3aAMEH MO OKOHYaHHIO 1 u 2
CEMECTPOB.

3.1 Bomnpocsl AJisi IOATOTOBKH K 3K3aMeHY:
IIpumepnsbie 3aganus (1 cemectp):

Nel. Haiinute o6nacts onpeaencHus PyHKIIHH.
a) f(x) = 3x — 17 B) f(X)=Vx - 7

6) f(x) = i_jg r) f(x)= 45 — x

_ x+3 _ 9
1) = e) f(x)=vx—8 + —
xK) f(x)=—"— 3) f(X)=V4 - x?

-5
n) f(X)= Vx+4+15-x

Ne2. Haitnute 3HaUCeHHE BBIPOKCHUS.
log,1.6 + log,10
Ne3. Haiiure Sina, eciu:

coS a=% u o€ (3n/2:2m)

Ned. Pemute ypaBHEHUS:
a) — X=— ) logz(2x)= 3

0) 3x?—24x+21=0 e)sinx/4=-1
B) 11¥10= 11 %) cosx:-%

r) V49-3x=2 3) tg X = g
1) 4c0s?X — 12c0sx+5=0 K) loga(x-1)+ logz(x-3)=3
) X+4+/x+4=12 M) (sinx - cosx)?= 1 + sinx

i) 7%~ 74%+6=0

IIpumepHbIe 3a1anHus (2 cemecTp):

1. Haitaute npou3BOaHYIO QYHKIIUU:
a) f(x)=x>+x’ 1) y = In(3+4x)

3

0) f(x)=vx(3x*-X) e) y= X

" In 4x
1+3x
B) y=

K) Y =X+25sin x
5-2x )Y




r) y=3e*+5
2. Pemmure ypaBuenue: f'(x)=0, ecnu
a) f(x)=3x-5x° 0) f(x)=x+cosx
3. Pemmute HepaBencTBO: f'(X) <0, ecnu
f(x) =3x—-5x* +x°
4. Hanuiurte ypaBHEHHUE KacaTelIbHOU K TpaduKy (PYHKIIUHU B TOUKE C
abcruccon Xo
a) f(X)=x*+3, x,=2 0) f(x)=1+cosx, Xo=%
5. Haiinute Hanbosbiiee 1 HaMMEHbITIEe 3HaUeHUE QYHKIIUNA HA TTPOMEKYTKE

a) f(x)=2 X+5

[1; 3] [0; 2]

6. BerauciauTe MHTETpAHI:

0) f(x)=3x>-5x°

dx
2
COoSs* X

.t 1 -
6d 6 3xd
a) :[x x 0) _([ B) '([e X r):[l4_2X

7. Wccnenyiite GyHKIHIO C TIOMOIIBIO MPOXU3BOAHON M MOCTpoiTe €€ rpaduk:

f(x)=x>-27x
8. Bprumcnute miomaas GUrypbl, orpaHUICHHON JTUHUSMHA

a) y=x*,y=0, x=4 0) y=2",y=1x=2

Bomnpocs! Aj1s1 NOATOTOBKM:

Bomnpocsl o TeMe «YpaBHEHUSI U HEPABEHCTBA»
1. Anroputmbl pelieHus TMHEHHBIX YpaBHEHUN 1 HEPABEHCTB.
2. AITOpUTMBI pEIIeHHS KBaIpaTHBIX YPABHEHUI 1 HEPABEHCTB.
3. AJTropuUTMBI pEIICHHS UPPAITMOHAIBHBIX YPaBHEHUH.
4. ANTOpUTM pelieHus IpoOHO-pallMOHATBHBIX YPABHEHHUN U HEPABEHCTB.

Bormpocsl o Teme «Crenens uncia ¢ 1eCTBUTEIbHBIM TOKa3aTeIeM»
1. Onpenenenue CTENeHW YUCa.
2. CBoiicTBa CTeneHe.

Bomnpock! o teme «llokazaTenbHas GyHKIHI:
1. TlokazarenpHas QyHKIIHS ONPEACICHUE, TPUBECTH TPUMEPHI, B TOM YHUCJIE C
OCHOBAHHEM YHCIIO Diliepa.
2. O6nacTte ompeneneHus, o0JacTh 3HAYECHHUS, MOHOTOHHOCTH IIOKa3aTeIbHOM

GbyHKIUH.
3. I'padux mokazarensHOM GHyHKIIUU.



SN

. AITOpPUTM pelIeHus: TPOCTEUINX MOKA3aTEIbHBIX YPAaBHEHUI.
. AITOpUTMBI pEIIEHNUS MOKA3aTEIbHBIX HEPABEHCTB.

o1

Bompocsr o teme «Jlorapupmudeckas: GyHKIHS»:
1. Onpenenenue norapudma.
2. JlecaTUuHBINA U HATYypaJIbHBIN Jorapudmbl 0003HaAUEHHE.
3. OcHOBHOE JIOrapupMUIECKOE TOKIECTBO.
4. CaoiicTBa norapudmos.
5. Jlorapupmuyeckast GyHKIUS ONPENETICHUE, IPUBECTH IPUMEPHI.
6. ObnacTh ompeneneHus, 001acTh 3HAYEHUs,, MOHOTOHHOCTb JIOrapu(pMHUUECKOM
GbyHKIUH.
7. I'paduk norapudpmMudeckort QyHKITUH.
8. AnropuTM™ pemieHus MPOCTEUIINX JOrapu(MUUECKUX YPAaBHEHUH.
9.Anroput™M MeTOAa JIOTapU(PMHUPOBAHUS TPU PELICHUH JOTrapu(PMHUESCKUX
YpaBHECHUM.
10.AnroputM MeTOAa TOTEHIMPOBAHUS TMPH PEIICHUH JIOTapU(PMUIECKUX
YPaBHECHUM.

Bormpocsl o teme « TpuronomeTpush»:
1. Kakoii paanyc Ha3bIBalOT HA4aJIbHBIM? (PUCYHOK)
2. Kakoii yroy HoBOpOTa CUATAIOT MOJIOKUTEIbHBIM, OTPULIATEIBHBIM? (pHUC.)
3. Kaxoit OykBoif 0003Ha4arOT YroJl MOBOPOTA; KAKUM JACHCTBUTEIHHBIM YUCIIOM
OH MOKET BBIPAKATHCS?
4. Kako# yroJ moBopoTa Ha3pIBarOT yriioM 1, 2, 3, 4 uerBepTeii?
5. Kakoit uetBeptu mpunamnexat yrisl 0, £90, +180, +£270, +360...7
6. JlaiiTe onpeaeneHue cuHyca yria a, Ijs KaKUX 3HAaYeHUHA @, IMEET CMBICIT
BhIpa)keHue Sin a?
7. laitTe omnpesiesieHne KOCUHYCA @, I KAaKUX 3HAYEHUMN a, UMEET CMBICI
BBIpaKeHHE COS a?
8. laitTe omnpezesieHne TaHTeHCa YIJia a, JUIsl KAKHX 3HAYCHUN a, UMEET CMBICIT
BbIpaxkeHue tg a?
9. JlaiiTe onpezaeneHue KOTaHI€HCa yIia a , U1 KAaKUX 3HAU€HUE a, UMEET CMbICI
BbIpaXkeHue Ctg a?
10. Kakue pyHKIIMM Ha3bIBAIOTCSI TPUTOHOMETPUYECKUMU (U moyemy)?
11. KakoBa 00J1acTh 3HaUYC€HHI CUHYyCa, KOCUHYCA, TAH€HCA, KOTaHTeHCca?
12. 3nayenue tpuronoMmerpuueckux Gpynkuui 0, 30 (pucyHoK)
13. 3nayenue TpuronoMmerpuueckux pynkuuit 45, 60, 90 (pucyHok)
14. 3nayenue Tpuronomerpudeckux pynkuui 60, 180 (pucyHoOK)
15. 3nayenue TpuronoMmerpuueckux pynkuuit 270, 360 (pucyHOK)
16. Kakue 3HaKu UMEIOT CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, B K10
KOOpPJUHATHOM YETBEPTH.



17. Kakue u3 TpUroHoMeTpu4ecKuX (PyHKIUHN SBISIOTCS YETHBIMU, KAKHE
HEYETHBIMH. 3alHIINTE COOTBETCTBYIOIUE PABEHCTRA.

18. B uem 3akiioyaeTcst CBOMCTBO MEPUOJUIHOCTH TPUTOHOMETPHUUECKIX
byHKIHiI? (PUCYHOK)

19. Uto Ha3pIBaeTCs paguaHoM? (PUCYHOK)

20. Beipazute B paauanax yrisl, paBasie 30, 45, 60, 180, 270, 360.

21. TlpaBuio nepeBojia rpalyCHON MEphI B paJHaHHyIO, U paJlaHHON B
IpagyCHYIO.

22. OnpezeneHue CUHyca, KOCUHYyca, TAHI€HCa, KOTaHT'eHca JUIs yIia
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

23. OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIECTBA.

Bonpocsl o Teme «IIpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE

. 3anucathb onpeneneHne AKCUOMBI.
. 3anucath onpeneneHue Teopemsl.
. 3anucath onpeneneHue JleMmel.
. [IpuBectu mpumep (3anucaTth GOpMYIUPOBKY) 10001 Teopemsl.
. [IpuBectu mpumep (3anucaTb GOPMYIHPOBKY) JTHOO0H AKCUOMBI.
. [IpuBectu nmpumep (3anucarb GOPMYIHPOBKY) 000K JIeMMBI.
. Uro uzyuaetr Crepeomerpus?
. Ilepeuncnuth OCHOBHBIE (PUTYpBI B IPOCTPAHCTBE.

. Kak uzobpaxaercs u o6o3Hauaercs reomerpudeckas ¢purypa Touka?

O 01NN AW =

10. Kak uzobpaxaetcst u o003HauaeTcsi reomerpudeckas gurypa I[Ipsamas?
11. Kak uzobpaxaercsi u o003HauaeTcsi reomerpuyeckas gurypa [Lnockocts?
12. Kak nzobpaxkaercs u o00o3HayaeTcsi reomeTpuueckas purypa [IByrpansbrit

yromu?

13. TlepeuncnuTh BapuaHTHI(CIydar) B3aUMHOTO PACIOJIOKEHUS TPSIMBIX B

IIPOCTPAHCTBE.

14. TlepeunciuTh BapUaHTHI(CIy4au) B3aMMHOIO PACHOJOKEHUS MPSIMOU U

TUTOCKOCTH B IIPOCTPAHCTRBE.

15. IlepeuncauTh BapuaHTHI(CIydan) B3aUMHOTO PACIOJIOKEHHUS TIOCKOCTEH

B ITPOCTPAHCTBE.

16. 3anucarthb onpeneneHne nepeceKarmnxcs NpsIMbIX B IPOCTPAHCTBE.

17. 3anucathb onpeaeneHue napauiesibHbIX MPSMbIX B IPOCTPAHCTBE.

18. 3anucath onpeaeneHue CKpenBaIINXCs NPSIMbIX B IPOCTPAHCTBE.
19. IlepeuyucauTh BapuaHThl TOTO, KaK MOKHO 3aJaTh IUIOCKOCTh B

MPOCTPAHCTBE.

20. Yo TaKkoe MoIyII0CKOCTh? (3amucaTh ONpe/eieHe, c/IeJaTh YePTEXK)

21. 3anucars onpeaenaeHre napayiebHbIX NPIMON U INIOCKOCTH.
22. 3anucarh ONpPEEIEHNE PABHBIX YIJIOB B IPOCTPAHCTBE.

23. 3anucarh ONpeieiCHNE COHANTPABIICHHBIX JIyUEH.

24. 3anucars ONpEETIEHNE yIIa MEXAY MEPECEKAOIMMUCS MPSIMBIMHU.

25. 3anucarh ONpEETEHNE yIla MEXKAY CKPEIIUBAIOIINMUCS MPSIMBIMH.

26. 3anucarh ONpeACICHNE MapaUICIIbHBIX MIOCKOCTEM.
27. 3anucaTh TEOpEMY — IPU3HAK MApPaUIETbHOCTH JABYX IIOCKOCTEH.



28. 3anucarth Ba CBOMCTBA NapaJJIEIbHbBIX IIJIOCKOCTEH.

29. 3anucaTh OonpeaeNeHne NePIeHIUKYIAPHBIX NPSIMBIX B TPOCTPAHCTBE.

30. 3anucarb onpeneneHrue NEPHEHANKYIIAPHBIX MPSIMOM U MIIOCKOCTH.

31. 3anucaTe TeOpeMy — IPU3HAK NEPIEHAUKYIIPHOCTH MPSAMOM U IIIOCKOCTH.

32. CKOJIBKO MpPSMBIX MEPHEHAUKYJSIPHBIX K JAaHHOW IJIOCKOCTH MOKHO
MPOBECTU Yepe3 M00YI0 TOUKY MPOCTPaHCTBA?

33. 3anucaTe OIpeAelieHHE NEPHEeHAUKYJsApa, MPOBEACHHOTO M3 TOYKH K
IJIOCKOCTH.

34. 3anncarh onpeneaeHue HakKJIIOHHOM, IPOBEACHHON U3 TOYKHU K INIOCKOCTH.

35. 3anmcarts onpeneneHue NPOEeKIMU HAKJIOHHON Ha IUIOCKOCTb.

36. 3anucaTth GOPMYIUPOBKY TEOPEMBI O TPEX MEPIECHIUKYIIAPAX.

37. 3anucate (OpPMYIMpPOBKY TEOpPEMBI, OOpaTHOW TeopeMe O Tpex
NEPIEHANKYIIAPaX.

38. Uto sBIA€TCA NPOCKIMEN TOYKU HA IJIOCKOCTh, €CJIM TOYKA HE JIEKUT B
IIJIOCKOCTH?

39. Urto sBigeTCA MPOCKUHUEN TOYKHA HA IUIOCKOCTh, €CIIM TOYKA JICKUT B
IIJIOCKOCTH?

40. Yro saBnseTca NPOEKUMEW NPSAMOM HA IUIOCKOCTh, €CIIM NIpsiMas He
NEPIEHINKYJIAPHA K TOU INIOCKOCTH?

41. Yto sABIETCA NPOEKUMEW TMPAMOW HA IUIOCKOCTh, €CIU MNpsmas
NEPIEHANKYJIIPHA K 3TOM INIOCKOCTH?

42. Yro sBiAeTCS IPOEKUMEH MpAMOKM Ha IIOCKOCTh, €CIU IpsAMas
napajuienbHa 3TOH II0CKOCTH?

43. Yto sABisieTcs NPOEKIUEN NPsIMOM Ha IUIOCKOCTb, €CIU IpsMas JEXKUT B
3TOU MIIOCKOCTH?

44. 3anucaTh onpeieIEHUE yIiia MEXAY NPSIMOU U MIIOCKOCTBIO.

45. 3anucarh onpeAeIeHue IBYTPAHHOTO yIJia.

46. 3anucaTh onpeeNeHne rpaHeil 1 pedpa IByrpaHHOIO yria.

47. 3anucaTh onpeneaeHne JIMHEWHOTO yria ABYTPAHHOTO yIia.

48.YTo sBIsAETCS TPAaLyCHON MEPOM IBYTPAHHOIO yria?

49. 3anmcaTp onpeneNeHne NEPIEHANKYIAPHBIX INIOCKOCTEM.

50. 3anucatb GOpPMYIUPOBKY TEOPEMBI — TPU3HAK MEPIEHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN.

51. Haueptuth npsamoyroiibhbiii mapamienenuneq ABCDAIBICIDI.

52. Haueptuth nupamuay ABCD.

53. Haueptuts kyo0 ABCDA1BICIDI1

54. Haueptutrs mnpsimoyroibHbiii mnapamienenunen ABCDAIBICIDI,
3amMcarh Mapy HapajUiesbHBIX IMPSMBIX, IUIOCKOCTEW, Mapy MNEepHEeHIUKYJIISIPHBIX
MPSAMBIX, TNIOCKOCTEH.

55. Haueptuts ky0 ABCDAI1BI1C1DI, 3anucars napy napajuielbHbIX IpsiMast
U TUIOCKOCTD, 3aMKMCaTh Mapy NePIeHIUKYISPHBIX IpsiMasi U TUIOCKOCTb.

56. Haueptuts npsmoyroneHbii mapaienenunenq ABCDAIBICIDI,
3anucarh napy NepeceKkaroluxcs IpsiMbIX, Mapy CKPEUIMBAIOIIUXCS TPSIMBIX.

57. Haueptuts ky0 ABCDAI1BI1CI1DI1, 3anucate napy nepeceKkaroimuxcs
npsiMasi ¥ TIWI0CKOCTh, apaJliebHbIE MPSMas U MIOCKOCTb.



58. Haueptuts nupamuny ABCD, 3anucaTte napy nepecekarommxcs npsimbIx,
Mapy CKPENMBAIOLINXCS MPSMBIX.

59. Haueptutes mnupamuay ABCD, 3amnucare mnapy NepeceKaroluxcs
IJIOCKOCTEM, MAPy MEPECEKAIOMINXCS TPSMBIX.

60. HauepTuTh II10CKOCTh, 0003HAYHTH €€, IPOBECTH M3 TOUKHU A , HE JIe)KaIeh
B JIAHHOW TUIOCKOCTH MPSAMYIO, SBJISIOLIYIOCS HAKJIOHHOW K JAHHOW IJIOCKOCTHU U
MOCTPOUTH €€ MPOCKIMIO Ha JAaHHYIO MJIOCKOCTh(0003HAUNUTH U MOJIIUCATH).

Bormpocsl 1o Teme « BeKTOpbI 1 KOOpAUHATHI B IIPOCTPAHCTBEY.
. 3ammucaTh OIPEJEICHUE BEKTOPA.
. Kak nzobpaxkaercs u 06003HauaeTCsi BEKTOP Ha YEPTEXKE.
. 3anucath onpeesieHue CBOOOIHOTO BEKTOPA.
. 3ammcaTh OIPEEIICHUE HYJIEBOTO BEKTOPA U €TI0 XapaKTEPUCTUKH.
. 3anmMcaTh OINpEAEICHHE €IMHUYHOTO BEKTOPA.
. 3anmucaTh ONpeEeIeHHE KOJUTMHEAPHBIX BEKTOPOB.
. 3anucaTh ONpeeIeHNEe KOMIUIAHAPHBIX BEKTOPOB.
. 3anucarhb onpeeNeHue TIUHbI(MOIYJIs1) BEKTOpA.
. 3anucaTh ONpEAEICHHE PABHBIX BEKTOPOB.

10. 3anucartsp onpeneeHue COHANPaBICHHBIX BEKTOPOB.

11. 3anucars onpeneneHue MpOTUBONOIOKHOHAIIPABICHHBIX BEKTOPOB.

12. IIpowmrocTpupoBaTh M 3amucaTh IPABUIIO TPEYTrOJbHUKA CIIOXKECHUS
BEKTOPOB.

13. IIpowsuIrOCTpUpPOBATh U 3aIIMCATh MMPABUIIO NapAJIEIIOrPaMMa CIIOKEHUS
BEKTOPOB.

14. TlpousurocTpupoBaTh U 3amucaTh MPAaBUJIO MHOTOYTOJIbHUKA CIIOKEHUS
BEKTOPOB.

15. 3anucartek onpeneneHne Nporu3BEICHNU BEKTOpA HA YUCTIO.

16. 3anucats onpeneneHue KOOpANHAT BEKTOPA B IPOCTPAHCTBE.

17. B mpAMOYTOJIBHON CHCTEME KOOPAUHAT B MPOCTPAHCTBE TOCTPOUTH TOUKY
A4;2;7)

18. 3anucats (opMysabl HAXOXACHHUS KOOPAUMHAT CEPEeIUHbl OTpe3Ka B
IPOCTPAHCTBE.

19. 3anucate GopMyny HaxOXKACHUS PACCTOSHUS MEXKIY JABYMS TOYKAMH B
IIPOCTPAHCTBE.

20. 3anucath GopMyITy HAXOXKICHUS MOIYJISI BEKTOPA MO €r0 KOOPAMHATAM.

21. 3anucatb GopMyITy HAXOXKIEHUS KOOPIUHAT BEKTOPA IO KOOPIMHATAM €TO
HayaJla ¥ KOHLA.

22. 3anucath QopMySy HAXOXKJIEHHUS KOOPAMHAT CYMMBI JByX BEKTOpPOB B
IIPOCTPAHCTBE.

23. 3anucath Gopmysy HAXOXKACHUS KOOPAWHAT PA3HOCTU JBYX BEKTOPOB B
MPOCTPAHCTBE.

24. 3anucatbh (HOpMyJly HaXOXKJECHUS KOOPAMHAT MPOU3BEJCHUS BEKTOpa Ha
YHCIJIO B IPOCTPAHCTRBE.

25. 3anucath (GopMyny HaXOXJIECHUsI CKAISPHOTO MPOU3BEACHHUS BEKTOPOB,
3aJIaHHBIX CBOUMH KOOPJAMHATAMH.
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26. 3anucaTh OIpEIEICHUE CKAJIIPHOIO IPOU3BEICHUS BEKTOPOB.
27. 3anucaTh GopMyITy HaXOXKICHHS CKAJIIPHOTO KBaApaTa.

28. 3anucaTh yCIOBHUE NEPIIEHIUKYISIPHOCTH BEKTOPOB.

29. 3anucaTh yCI0BUE KOJUIMHEAPHOCTH BEKTOPOB.

BOHpOCLI I10 TCMC «MHOI‘OI‘paHHI/IKI/I»

1. 3anucathb onpeereHue MHOTOTPAHHHUKA, TIEPEYUCIUTE OCHOBHBIE €TI0
sanemeHThl. [IpuBenure 3-4 nprumepa MHOTOTPaHHUKOB.

2. B 4em coCTOUT OTIIMYUE BBITYKJIOIO MHOTOIPAHHUKA OT HEBBIITYKJIOTO?
OTBeT NPOUILTIOCTPUPYUTE.

3. 3anuiure OnpeaeaeHue MPU3Mbl, IEPEUNCIUTE OCHOBHBIE €€ SJIEMEHTHI.
BreimonauTe yeprex.

4. B 4eM COCTOUT OTIIMYUE NPSIMOU NPU3MbI OT HAKIIOHHOW. BhItoaHuTe
YepTEXK MPSIMOM M HAKJIOHHOM TTPU3MBI.

5. 3anummuTe U3BECTHBIE BaM (POPMYJIIbI HAXOXKICHUS TUIOLIAJEH TPSAMON U
HAKJIOHHOM MPU3M.

6. 3anummre OnpeneIeHue MUPaMUIbI, IEPEUUCIUTE OCHOBHBIE €€ DJIEMEHTHI.
BrinonHuTe yeprexk.

7. 3anuimmuTe, KaK BBIYUCINUTH MUIOMIA b [TOJTHON NOBEPXHOCTH U ILIONIAAb
OOKOBOIi MOBEPXHOCTU MTUPAMUJIBI.

8. Kakas nupammuia Ha3pIBaeTCsl NpaBUIIbHOK? BINOIIHUTE YepTexK
IIPaBUJIbHOW YETBIPEXYTOJIbHON ITUPaMUL.

9. 3anuiure onpeAcIeHNE YCEUEHHON MUPAMUIbI, IEPEUUCIUTE OCHOBHBIE €€
AJIEMEHTHI. BBINIOIHUTE YEPTEXK.

10.Ilepeuncaure OCHOBHBIE DIEMEHTH CHMMETPHUH. BrinosHuTe
COOTBETCTBYIOIIUE YEPTEKH.

11.Chopmynupyiite onpeaeneHre mpaBuiIbHOro MHororpannuka. [Ipusenure
2-3 mpumMepa MpaBUILHBIX MHOTOTPAHHUKOB.

Bompoce! o teme «Tena BpameHus»

1. Onpenenenune UUIUHAPA.

Ueprex (caenath 4epTex ¢ OyKBEHHBIMH 0003HAYCHUSIMU ).

2. Ilo uepTexy NokazaTh U HA3BaTh OCHOBHBIE AJIEMEHTHI LIUJIUH/IPA.

3. Kak nonyunts nunuuap BpamieHueM? CaenaTh 4epTex.

4. Ha3BaTh U NOKa3aTh CEUCHUS LUIMHPA TIIOCKOCTSMH.

5. Uemy paBHa IJI0IIA/1b MOJTHON MOBEPXHOCTH MUIMHApPA? YeMy paBHA IUionIaab
OOKOBOIi TOBEPXHOCTH ITUIMH/IpA?

6. Onpenenenne konyca. Ueprex (caenaTh 4epTex ¢ OyKBEHHBIMU
o6o3HaueHusiMM ). [1o yepTexy Mmokazarh ¥ Ha3BaTh OCHOBHBIE AJIEMEHTHI KOHYCa
7. Kak nomyuuth KOHYyC BpaiieHueMm? Cruenarb 4epTex.

8. Ha3Barh 1 mokasaTh ce4eHrne KOHYCa pa3HbIMU MIJIOCKOCTSIMH.



9. Kak MO>XHO NOJIy4HTh YC€UEHHBIN KOHYC? UTO Ha3bIBA€TCSI OCHOBAaHUEM
yce4eHHOro koHyca? YTo Ha3bIBa€TCsl BBICOTOM YCEUEHHOTO KOHYyca?

10.Yemy paBHa 1JI0111a]1b MOJTHON MOBEPXHOCTH KOHYyca? YUemy paBHa IUIOIIA/b
OOKOBOM MOBEPXHOCTH KOHYyCa?

11. Onpenenenune mapa, chepnl. UepTex (cIenaTh depTek ¢ OyKBeHHBIMHU
o0o3HaueHusMH). [1o gepTexxy mokasaTh M Ha3BaTh OCHOBHBIC 3JIEMEHTHI IIapa.
12. Korna B ceueHnu cepsl MIOCKOCTHIO TMOJIYIA€TCs] OKPYKHOCTH?

13. Korna cdepa 1 miaockocTh UMEIOT TOJIBKO OJHY OOITYIO TOUKY? A Korja He
UMEIOT OOIIHUX TOYEK?

14. Yemy paBHa 1uiomaab cepsl paauyca R?

15. YpaBHenue cdepbl B IPSIMOYTOJIbHONU CHUCTEME KOOPIUHAT.

Bompocsl 1o teme «lIpousBonHast pyHKIUN»

. 3anmMcaTh ONpeAeeHre MPOU3BOAHON PYHKIIMN
. UeMmy paBHa POW3BOIHASI KOHCTAHTHI?
. Uemy paBHa mpou3BoiHAs QYHKIIUU y=tgx?
. Uemy paBHa pou3BOAHAS PYHKIUU y=COSX?
. UeMy paBHa pou3BOHAs MOKa3aTeNbHON PyHKINN y=ax?
. UeMy paBHa npou3BoAHast PyHKIUU y=X?
. UeMy paBHa npou3BoJHas PYHKIHMH y=xn?
. UeMy paBHa npou3BoAHast PyHKIHMU y=sinx?
. Uemy paBHa mpousBoaHas GyHKIUU y=1/X ?
10.Yemy paBHa npou3BoiHAS JToTapudMudeckon QyHKIuu?
11.3anucath popMyity HaXOKIECHUS TPOU3BOAHON CYMMBI IBYX (DYHKIIHM.
12.3anmucars (HopMysy HaXOXKIEHUS TPOU3BOJHON TMPOU3BEIACHUS ABYX
(GyHKUIHH.
13.Yemy paBHa nipou3BoiHast GYHKIMU y=Ctgx?
14.Kakast pyHKLMS HE MEHSETCS IPU HAXOXKJICHUH €€ TPOU3BOIHON?
15.3anucars popMyity HaX0XKACHUSI TPOU3BOTHON MPOU3BEICHUSI KOHCTAHTHI
Ha (QYHKLHUIO.
16.3anucath hopMyITy HaXOKIEHHUS TPOU3BOAHON YACTHOTO BYX (DYHKIIUU.
17. 3anucaTts GopMyJTy HaXOXKACHUS MPOU3BOIHON Pa3HOCTH IBYX (QYHKIUU.
18. 3anucats GopMyiTy HaXOXKACHUS TPOU3BOIHON CYMMBI MATH (QYHKITHI.
19.Yemy paBHa npou3BoaHas PpyHKUMUU y=arcctgx?
20.Yemy paBHa IpoU3BOAHAS (PYHKITUU y=arcsinx?
21.Yemy paBHa pou3BOAHAS PYHKIIUN y=arccosx?
22 .Haiity/3anucaTh Npou3BOJIHYI0 GYHKIMHA apu(hMETUYECKOTO KBaJAPAaTHOTO
KOpHS.
23.3anucaTh onpeeeHne KacaTenbHo! K rpaduKy QyHKIIMH.
24 3anucath popmyly ypaBHEHHS KacaTelbHOM K rpaduky GyHKIHMH B TOUKE
¢ alciuccoi Xg.
25.3anucarb onpeAeeHrue NpUpaIieHus apryMeHTa.
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26.3anucath onpeeseHue npupameHust GyHKIIUH.
277.3anucath OnpeneaeHue CI0KHOU (PyHKINH.
28.3anucaTh MPaBUIIO HAXOXACHUS TPOU3BOTHON CIOKHONU (PYHKIINH.

Bonpocsl o teme «IIpumenenns npon3BogHON

JlocTtaTouHbIi TpU3HAK BO3pacTaHus (QyHKIUH.

JloctaTouHBIN pU3HAK yObIBAaHUS (QYHKIIUH.

HeoOxoaumoe ycioBue 3KkCTpeMyma.

[TpusHak MakcuMyma QyHKIIHH.

[TpusHak MUHMMYMa (QYHKIUY.

HaxoxneHrne HauboblIero 1 HaMMEHbIIEro 3HaYeHHs! (PYHKIINU.

S

Bomnpocer no teme «MHTETpam»

1. 3anucars onpeneneHre nepBoOOPa3HOM.

2. 3anucarb ONpeAEeICHUE HEONTPEACICHHOTO NHTETPaJIa.

3. 3anucaTh OCHOBHOE CBOMCTBO MEPBOOOPA3HOIA.

4. 3anucaTh F€OMETPUYECKHUN CMBICII HEOTIPEAEIEHHOIO HHTETPaa.

5. 3anucars OnpeneneHne HHTETPaJIbHON KPUBOM.

6. CBoliCTBa HEONPEAECICHHOTO HHTETPaIa IEPEUUCIINTb.

7. 3Hath (popMyiibl « TabIuIBl HHTETPAIIOBY», YMETh 3allUCATh JJI1 OCHOBHBIX
GbyHKIHA.

8. 3amucaTh NpaBUIIO/aITOPUTM BBIYMCIEHUS HEOIIPEIETICHHBIX HHTErPaoB.

9. 3anucarsb onpenieieHne ONPENEICHHOTO NHTErpaa.

10. 3ammucars Gpopmyny Herotona-Jleitonuiia.

11. 3anucarh CBOKCTBA OMPEICICHHOTO UHTErpaa.

12. 3anucarh NpaBUI0/aNrOPUTM BBIYUCIEHUS ONPEIACICHHBIX HHTETPAJIOB.

13. 3anucarh reOMETPUYECKU CMBICI ONPEAECIEHHOTO UHTErpaa.

14. Onpenenenne KpUBOJIMHEWHON TpaneLnH.

3.2 IIpouenypa npoBeaeHus IK3aMeHa:

Ha BemonHeHne sk3ameHa otBoautTces 120 MuHyT. 3agaHus peKOMEHIYSTCS
BBITIOJTHSATD I10 TIOPAAKY. Eciu 3ananue He yaaérces BBITIOJHUTE Cpa3y, MepernauTe
K clenyromemy. Ecim octaHeTcs BpeMsi, BEpHUTECH K IPOMYIIICHHBIM 3aJaHUSIM.

PaboTa nomkHa OBITH BBHITIOTHEHA AKKYPATHO, C HEOOXOIUMBIMU
nosicheHusiMU. Ykazanbl @.M.O cTryneHTta (MOJHOCTHI0), HOMEP TPYIIIbl, HOMEP
9K3aMeHaIIMOHHOro OmieTa. PemaTe 3ajaHus  MOXKHO B JIF000#
MOCJIeIOBATEILHOCTH. B KOHIIE paboThl HE0OX0IMMa TUYHAS TIOJIIUCH CTY/ICHTA.
Paborta cmaercs ¢ 4epHOBUKOM.



3.3 Mertoauyeckue peKOMEHJAAIMH MO TOATOTOBKE M TPOBEIEHUIO
NMPOMeKYTOUHOI aTTecTalMu 1Mo yueOHOMY npeaMery MaTtemaTuka

[Topsaok MOATOTOBKM M MPOBEICHUS MPOMEKYTOUHON aTTeCTall B popme
’K3aMEHa OCYILIECTBIIAETCS B COOTBETCTBUM ¢ llosokeHrem 00 opraHuzanuu U
IIPOBEICHUH NMPOMEXKYTOUHOU arrectanuu cTyaeHToB CIIK.

[Ipu mOATrOTOBKE K SK3aMEHY MOBTOPUTE YUEOHBIN MaTepuai Mo BOIMpOocam
Ui noarotoBku. [loBropute TepmuHbl, ompeneneHus. OOpaTuTe BHUMaHUE Ha
B3aMMOCBS3b TEOPETHYECKOTO MaTepHalla M IPAKTUYECKHUX 3aJaHUl, KOTOpbIE
BBIIIOJIHSUIMCH BO BPEMS IIPAKTUYECKUX 3aHATHM.

IIpy  mpoBeneHuMM  NPOMEXKYTOYHOM — arTecTaud  Bbl  mosryumre
’K3aMEHalMOHHOE 3a/1aHue. [Ipexie ueM npucTynuTh K padoTe, MOANUILNTE JTUCTHI
JUIs 0TBeTa, YkazaB @HO(MoaHOCTHI0), HOMEP IPyMIIbl, HOMEP 3K3aMEHALMOHHOTO
ounera.

[Tonmy4yuB 3K3aMEHALIMOHHBII OWJIET, IPOYUTANTE €0 MOJIHOCTHIO, YOS IUTECH,
YTO COJEpPKAHHWE BONPOCOB IMOHATHO. IIpM Hammuum BONPOCOB, 3aJalTe HX
IIPENOAABATEIIO.

HauunaiiTe oTBeUaTh Ha SK3aMEHAIMOHHBIN OWJET B mucbMeHHOHN (popme. B
LENsAX HJKOHOMHHM BPEMEHM MOXHO CHayaja MpPOIyCKaTh BOMPOCHI, KOTOPBIE
BBI3BIBAIOT TPYJAHOCTH U BEPHYTHCS K HUM IT03KE.

Bo BpemMsa 5sk3aMeHa ydamuecs MOIYT IIOJIb30BAaTbCsl HOPMAaTUBHOM U
CIIPaBOYHOM JIUTEPATYPOH.

B cmywae HapymeHus  CTYAEHTOM  JMCLUIUIMHBI,  HCIIOJIb30BaHUs
HEPa3pEUICHHbIX MaTepUaioB (IIMAPTrajoK U T.I.) U CPEACTB CBSI3U, IK3AMEHATOP
MMEET IIPaBO OTCTPAHUTH €ro OT JK3aMEHAa U BBICTABUTH B ATTECTALMOHHYIO
BEJIOMOCTb OLIEHKY «HEYIOBJIETBOPUTEIBLHOY.

3.4 Kpurepuu oueHKH MO pPe3yJbTaTaM 0CBOECHHS Y4e€0OHOT0 MpeaMeTa
MareMaTuka

[Ipn npoBeneHNH NPOMEKYTOUHOM aTTECTALMNA OLIEHUBAETCS:

[TpaBusbHOCTH

[TomHoTa

CamocTosTenbHOCTD (0€3 JOTIOTHUTEIHHBIX U HABOASIIUX BOTIPOCOB)

OreHKa «OTJIMYHOY» BBICTABIISICTCS 00YYAIOMIEMYCsl, €CJIM OH Ha BOTIPOCHI
(B mpeAenax mporpaMmsl) aeT MPaBUIIbHBIC, CO3HATEIbHBIE U YBEPEHHBIE OTBETHI.
[Ipu BBINONTHEHNH IPAKTUYECKUX 3aJaHUNA YMEET CAMOCTOSITEIBHO MOJIb30BATHCS
MOJIyYEHHBIMH 3HAHUAMU. 37102K11 MaTepruas rpaMOTHBIM SI3bIKOM B
ONPEAEICHHON JIOTUYECKOH ITOCIEI0BATEIBHOCTH, TOUHO UCTIONIB3YS
MaTeMaTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY. B mUChMeHHBIX paboTax
JIOMyCKAeT TOJIbKO HE3HAYUTEIbHBIC OIITMOKHU.

O1ieHKa «XOpOIII0Y BBICTABIISIETCS 00YUYaOIIEMYCsl, €CJIM OH Ha BOTIPOCHI (B
npejenax nporpaMmbl) OTBeUaeT 0e3 3aTpyAHEHUN. Y MEET MPUMEHSTh
MOJTyYEHHbIC 3HAHUS MPY BBINTOJHEHNUN NMPAKTUYECKUX 3aaHui. B paboTe



JOTyIIEHbI HEOOJIbLINE MPOOEbl, HE NCKA3UBIINE MATEMATHUECKOIO COJEPKAHUS
oTBeTa. B muchbMeHHBIX paboTax AOMyCKaeT HE3HAUNTEIbHbBIE OLTHOKH.

OneHka «yA0BIETBOPUTENBHOY» BBICTABIISIETCS 00Y4AIOIIEMYCsl, €CIIM OH
3HAET TOJIBKO OCHOBHOM MPOrpaMMHBIN Martepuail. [Ipyu mpuMeHeHun 3HaHUM Ha
IIPAKTUKE HCIBITHIBAET HEKOTOPHIE 3aTPYAHEHUS U MTPEOI0JIEBAET UX C HEOOIBIION
MOMOIIBIO TipenoaaBarens. VMeroTces 3aTpyJHEHUS WK JOMYIIEHBI OIUOKY B
ONPEIECIICHNH MIOHATUH, UCITOIb30BAaHUN MATEMaTUYECKOW TEPMHUHOJIOTHH,
yepTexkax. B yCTHBIX OTBeTax JAOMYCKaeT OMIMOKU MU U3JI0)KEHUU MaTepuaia u
IIOCTPOEHUU PEUH.

O1eHKa «HEYA0BIETBOPUTEIBHOY BBICTABIISAETCA 00y4arOIEMYCsl, €CIIH OH
OoOHapyKMBaeT HE3HAHNE WM HEMTOHUMAaHKE OOJIbIIEH YaCTH IPOIPaMMHOTO
MaTepHuaa, OTBEYaeT, KaK IIPaBUJIO, JIUILb HA HABOISALIUE BOIPOCHI
IpernoaaBaresiss HEyBepeHHO. B muceMeHHBIX paboTax JOIMyCKaeT 4acThle U
rpyOble OIINOKHU.



4 OCOBEHHOCTH TEKYIIEIT'O KOHTPOJIA n
IMPOMEXYTOYHOU ATTECTAIIUU JJIA UHBAJIMAOB U JIUL C
OI'PAHUYEHHBIMHU BO3ZMOXKHOCTAMMU 310POBbA

B xozme Texyiero KOHTPOJs OCYIIECTBIISICTCS WHIUBUAYyaIbHOE OOIIECHUE
npenojasarens ¢ odyvaromumes. [Ipn Hanmuuum TpyaHocTed u (WiK) OMMOOK Y
oOy4arolerocsi TMpemnojaBaTelb B XOA€ TEKYyIIEro KOHTPOJsA IyOonmupyeT
OOBSICHEHHE HOBOIO MaTepuajia ¢ Y4YeTOM OCOOCHHOCTEW BOCHIPHUATUS
OOy4JaroNIMMCs COJIep KaHusl MaTepHalia MPaKTUKH.

[Ipu npoBeneHHMH TEKYIIETO KOHTPOJS W TPOMEKYTOYHOM arTecTanuu
oOecrieuynBaeTcs COOIIOICHHUE CIEAYIONINX TPEOOBAHMIA:

- U1 OOYy4YalolIMXCSl U3 YMCJa JIMI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3JI0POBbsI TEKYIIUN KOHTPOJIb U TPOMEKYTOUHAS aTTECTAIUS IPOBOAUTCS C y4ETOM
0COOCHHOCTEH MCUXO(PU3UIECKOTO Pa3BUTHS, WHANBHIYATbHBIX BO3MOXHOCTEH H
COCTOSIHMSI  3/IOPOBbs TakuxX OOydamomuxcs (maiee - HWHIUBUAYyaJTbHbBIE
OCOOEHHOCTH).

- MPOBEACHHUE MEPONPUITUNA MO TEKYIIEMY KOHTPOIIO U MPOMEKYTOUHOM
aTTeCTAllMM JJIsS JIMI] C OTPAHWYCHHBIMU BO3MOXXHOCTSIMH 370pPOBbS B OIHOM
ayIUTOPUH COBMECTHO ¢ OOydYalomMMHUCS, HE WMEIOIIMMU OTPaHMYEHHBIX
BO3MOXKHOCTEH 3/I0pOBbS, JOMYCKAeTCs, €CIM ATO HE CO3[aeT TPYAHOCTEH s
oOydJarommxcs;

- TPUCYTCTBUE B ayJUTOPUU ACCUCTEHTA, OKA3bIBAIOIIECTO OOYYaAIOIIMMCS
HEOOXOJMMYI0 TEXHHUYECKYI0 IIOMOIIb C Y4E€TOM UX HWHIUBUIYAIbHBIX
0COOEHHOCTEM (3aHATh pabodee MECTO, MOHATh U OQOPMUTH 3aJaHUE, OOIIATHCS C
MpernojiaBaresieM); MPeA0CTaBlIeHUE 00yUYatomUMCs TIPU HEOOXOIUMOCTH YCIIYTH C
UCIIOJIb30BaHUEM PYCCKOTO KECTOBOTO sI3bIKa, BKJIIOUas o0ecreueHre JI0nycka Ha
O00BEKT CypJonepeBOAUYNKa, TU(]IIONIepeBOJUMKa (B OpraHU3alMU JOJKEH OBITh
TaKoOW CHenuanucT B IITaTe (€ciM 3TO BOCTpeOOBaHHAs yCiiyra) WM JOTOBOP C
OpTraHU3AIMSIMHI CUCTEMBI COITMATBHOMN 3aIUTHI IO TPEIOCTABICHUIO TAKUX YCIYT B
Cilyyae HeOOXOIUMOCTH);

- MpeAocCTaBieHHE OOydYarIMMCs IpaBa BBIOOpA TOCIEIOBATEIBHOCTH
BBITIOJIHCHUS 3a/JaHWsl W YBEJIMYCHHE BPEMCHM BBITIOJIHCHHUS 3ajaHus (10
COTJIACOBAHUIO C TMPEMOJaBaTeIeM); MO KeIaHWI0 O0ydYaromerocs yCTHBIM OTBET
IIPU KOHTPOJIC 3HAHUN MOXKET MPOBOJUTHCS B MUCHMEHHOUN (popme uiim Hao0OopOoT,
MMCHMEHHBINA OTBET 3aMEHEH YCTHBIM.



1 cemecTp

MUHUCTEPCTBO HAVYKHU U BBICILIETO OBPA3OBAHU S
POCCUMUCKON®EEPALINU
®EJEPAJIBHOE T'OCYJJAPCTBEHHOE BIOJ)KETHOE
OBPA3BOBATEJIBHOE YUYPEXJEHUE BBICILIETO OBPA3OBAHNS
«BOPOHEXXCKUI T'OCYJAPCTBEHHbBIM TEXHUYECKNI YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEPXKJIAIO

JUpeKTop CTpOUTENIBHO-
MOJIMTEXHUYECKOTO KOJLIEKa

« » 202 1.

3K3AMEHAIIMOHHbBIA BUIET Ne 1
N0 npeaMeTy MaTeMaTHKAa

1. KsazmpartHoe HepaBeHCTBO. MeToas! pemenus ax> + bx + ¢ > 0
2. a) logs 2500 — 2logs 10;

6) VxZ—64=15;

B) 510—x — 53x+6;

3. Omnpenenenne KOCUHyca, 0003HAYCHHE, 3HAKH.

IIpenonaBarens PasaHoBa O.A.

Paccmotpeno Ha 3acenannu Metoaudeckoro coBera CITK mpotokon Ne ot «__ » . 202_r.



MUHUCTEPCTBO HAYKU U BBICILIET'O OBPA3OBAHUS
POCCHUNCKON®DEEPALINN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/IXKETHOE
OBPA3OBATEJIBHOE YUPEX/IEHUE BBICILIET'O OBPA3OBAHUS
«BOPOHEXXCKUIM I'OCYJJAPCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEPXKJIAIO

JupeKkTop cTpOUTENBHO-
MTOJIMTEXHUYECKOTO KOJUIEIKA

« » 202 r.

3K3AMEHAIIMOHHBIA BUIET Ne 2
10 IIpeAMeTy MaTeMaTHKAa

1. KBaaparHoe HepaBeHCTBO. MeTobl pemenns ax? + bx + ¢ < 0

1
49+72

2. a) —;
73
6) 5%1=25
log3 8
B) log316 '

3. Onpenenenue KocuHyca, 0003HaYeHUE, 3HAKU.

[IpenonaBarens PasaHosa O.A.

Paccmotpeno Ha 3acemanuu metoguueckoro copera CIIK mpotokon Ne ot «_ » . 202_r.



MMHUCTEPCTBO HAYKHU 1 BBICIIET'O OBPASOBAHMS
POCCUMCKONDEJEPAITUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ)KETHOE
OBPA30OBATEJIbHOE YUPEXJIEHUE BBICIIIEI'O OBPABOBAHKS
«BOPOHEXXCKUM I'OCYJJAPCTBEHHbBIM TEXHUYECKWIT YHUBEPCUTET»

(®I'BOY BO «BI'TY», BI'TY)

YTBEPXKJIAIO

Jwupexrop cTpouTenbHO-
MTOJINTEXHUYECKOTO KOJUIEIKA

« » 202 r.

3K3AMEHAIIMOHHBIA BIIET Ne 3
10 NMpeaMeTy MaTeMaTHKA

1. JIpoOHO-panimoHanbpHOE HEPABEHCTBO. METO bl pelIeHN.
1 1

2. a) az:a 3;
6) 0,32*73 =0,09;
B) logg12 —logg 15 + logg 20 .

3. Omnpenenenue TaHreHca, 0003HAYCHHE, 3HAKH.

IIpenonaBarens PasaHoBa O.A.

Paccmorpeno Ha 3acenannn meroguueckoro copera CIIK mpotokon Ne ot «_ » . 202 1.



MUHUCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHUS
POCCUNICKOU®EEPALIN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/[P)KETHOE
OBPA3OBATEJIbHOE VUPEX/EHUE BBICILEI'O OBPA3OBAHUSI
«BOPOHEXXCKUI I'OCYIAPCTBEHHBIN TEXHUUYECKU YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEPXKJIAIO

JupexTop cTpouTEIBHO-
MOJINTEXHUYECKOTO KOJIIEIkKA

« » 202 1.

3K3AMEHAIIMOHHBIN BUJIET Ne 4
10 NMpeaMeTy MaTeMaTHKA

1. Kopens N-oii CTETIEHU U €ro CBOMCTBA.

2. a) Vv3x + 10 = x;
6) 38x—7 — 39—8x-

B) log,48 + logZ% :

3. OnpeneneHue pajuaHHON MepHI yria.

PaccMoTpeno Ha 3acenanuu Metonuyeckoro copeta CIIK mpotokon Ne ot «_ » . 202 1.



MMHUCTEPCTBO HAYKM 1 BBICIIET'O OBPA3BOBAHUS
POCCUMCKOV®EEPAITUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ/I)KETHOE
OBPA30OBATEJILHOE YUPEXJIEHUE BBICILIEI'O OBPA3OBAHU S
«BOPOHEXXCKU T'OCYJJIAPCTBEHHBIN TEXHUUECKWI YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEPKJIAIO

JupexTop cTpoUTENBbHO-
MOJIMTEXHUYECKOTO KOJUIEKA

« » 202 r.

3K3AMEHAIIMOHHBINA BUIET Ne 5
10 NMpeaMeTy MaTeMaTHKAa

1. Crenensp ¢ paOHAIBLHBIM [TOKa3aTeeM U €€ CBOMCTBA.

2. 0) Vv1—8x =5+ 2x;

B) 510—x — 53x+6.
r) lg100+1g0,1 .
3. OcHOBHBIE TPUTOHOMETPUUYECKUE (HOPMYIIBI.

IIpenonaBarens PasaHoBa O.A.

PaccmoTtpeno Ha 3acemanun metoamdeckoro coeta CIIK mpotokonm Ne ot «__ » _ . 202_r



MMWHUCTEPCTBO HAYKM 1 BBICHIET'O OBPABOBAHNS
POCCUMCKON®EEPAITUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ/I)KETHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE BBICIIIEI'O OBPA3OBAHU S
«BOPOHEXXCKU T'OCYJIAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEP/XKIAIO

JupekTop cTpoUTENbHO-
NOJIMTEXHUYECKOIO KOJUIEKa

« » 202 T

3K3AMEHAIIMOHHBIN BUJIET Ne 6
10 ImpeAMeTy MaTeMaTHKa

1. Uppanmonansusie ypaBHenus. Onpeaenenue. MeToabl penieHus.

1 2\73
x3%y3 .
2. a) <y3y> X

6) 22x—4 — 28—x-
B) log,32+log, 14 —log, 7.
3. CBsI3b M@Ky CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT€HCOM O[HOTO

yria.

IIpenonasarens PasaHosa O.A.

Paccmotpeno Ha 3acenannu metogudeckoro coera CIIK mporokon Ne ot «__ » . 2021



MUHHUCTEPCTBO HAVKHU U BBICILIETO OBPA3OBAHNS
POCCUMCKOUDEIEPALIUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE BIO/[)KETHOE
OBPA3OBATEJILHOE YUYPEXJIEHUE BBICLIIET'O OBPA3OBAHUS
«BOPOHEXXCKUI T'OCYJAPCTBEHHBIM TEXHUUECKU YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY) YTBEPKIAIO

JupexTop CTpOUTEIBHO-
MTOJINTEXHUYECKOTO KOJUTEIKA

« » 202 T.

3K3AMEHAIIMOHHBIN BUJIET Ne 7
10 NMpeaMeTy MaTeMaTHKA

1. TlokazarenpHas ¢pyHknus. Onpenenenne. CBoiicTBa mpu a>1.
2. a) V2x —1=2—x;
+3
6) 257 t=1
B) log,(3x—2)=6.
3. Tpuronomerpudeckasi OKpy>KHOCTb.

Paccmorpeno Ha 3acenanuu meroandeckoro copera CITK mporokon Ne ot «__ » . 202_T.



MMWHUCTEPCTBO HAYKM 1 BBICIIET'O OBPABOBAHNS
POCCUMCKON®EEPAITUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ/I)KETHOE
OBPA3OBATEJILHOE YUPEXJIEHUE BBICIIEI'O OBPA3OBAHUS
«BOPOHEXXCKUM T'OCYJJAPCTBEHHBIN TEXHUYECKNIN YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEP/XKIAIO

JupekTop cTpoUTENbHO-
MOJIMTEXHUYECKOIO KOJIIEIKa

« » 202 T

3K3AMEHAIIMOHHBIN BUJIET Ne 8
10 ImpeAMeTy MaTeMaTHKa

1. TMoxazarenwpHas ¢pynkmus. Onpenenenue. Croiicta npu 0<a<l.

2. a) 5Vx+3=x+409;
1 X
6 (z) =e62s;
B) log,x =log,6+1log,12 .

3. Tabauia OCHOBHBIX TpUTOHOMEeTpUYecKux GyHkui ms yrios 0, 30, 45, 60,
90,180, 270, 360 rpagycoB

IIpenonasarens PsazanoBa O.A.

Paccmotpeno Ha 3acenanuu merogndeckoro coera CIIK mporokon Ne ot «  » . 202 1



MMWHUCTEPCTBO HAYKM 1 BBICIIET'O OBPA3BOBAHUS
POCCUMCKOV®EEPAIIUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOP)KETHOE
OBPA3OBATEJIbHOE YUPEXXJIEHME BBICIIIETO OBPA3BOBAHMU S
«BOPOHEXXCKUI IT'OCYJIAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEP/XKJAIO

JIMpeKTop CTpOUTENBHO-
IOJMTEXHUYECKOTO KOJIEIKA

« » 202 T.

3K3AMEHAIIMOHHBIN BUJIET Ne 9
110 peAMeTy MaTeMaTHKa

1. TMoka3atenbHble ypaBHenus. Onpeaesenne. MeToIbl pEIICHHUS.
2. a) VBx —6=x—4;

6) 3*=43;

B) log,(2x+ 1) =4.

3. Tpuronomerpudeckas pyHKIUS CHHYC, CBOMCTBA, rpaduK.

[IpenogaBarens PsizanoBa O.A.

Paccmotpeno Ha 3acenanuu merogndeckoro coera CIIK mporokon Ne ot «  » . 202 1



MMWHUCTEPCTBO HAYKM 1 BBICIIET'O OBPA3BOBAHUS
POCCUMCKOV®EEPAIIUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOP)KETHOE
OBPA3OBATEJIbHOE YUPEXXJIEHME BBICIIIETO OBPA3BOBAHMU S
«BOPOHEXXCKUI IT'OCYJIAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEP/XKJAIO

JIMpeKTop CTpOUTENBHO-
IOJMTEXHUYECKOTO KOJIEIKA

« » 202 T.

3K3AMEHAIIMOHHBIN BAJIET Ne 10
110 peAMeTy MaTeMaTHKa

1. Jlorapudm. OnpenencHre u CBOMCTBA.
2. a) 5Vx+2=x+6;

0) * = 216;

B) logz(2x+ 1) =3.

3. Tpuronomerpudeckasi pyHKIUS KOCHHYC, CBOWCTBA, rpaduK.

[IpenogaBarens PsizanoBa O.A.

Paccmotpeno Ha 3acenanuu merogndeckoro coera CIIK mporokon Ne ot «  » . 202 1



MMWHUCTEPCTBO HAYKM 1 BBICIIET'O OBPA3BOBAHNS
POCCUMCKON®EEPAIIUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/I)KETHOE
OBPA3OBATEJIbHOE VUPEXJIEHUE BBICILIEI'O OBPA3OBAHU S
«BOPOHEXXCKUI T'OCYJIAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEPXKIAIO

JupexTop cTpouTenbHO-
MOJIUTEXHUYECKOTO KOJUIEkKa

« » 202 1.

3K3AMEHAIIMOHHBINA BUIET Ne 11
110 IpeAMeTY MaTeMaTHKAa

1. Jlorapudpmuueckue ypaBHenus. Onpenenenue. MeToapl pemeHus.

2. a) Vx+1=1-x;
x+1

0 ()" o

B) 1g(7—-3x)=-2.

3. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO U CIICJICTBUS U3 HETO.

[IpenogaBarens PsizanoBa O.A.

Paccmotpeno Ha 3acenanun Mmetoguueckoro cosera CIIK mpotokon Ne ot «  » . 202 1



MUWHHUCTEPCTBO HAYKH U BBICHIET'O OBPA30BAHU S
POCCUNCKOU®DEJIEPALINU
®EJIEPAJIBHOE 'OCY IAPCTBEHHOE BIO/[P)KETHOE
OBPA3OBATEJILHOE YUPEXXJIEHME BBICILIEI'O OBPA3OBAHKS
«BOPOHEXXCKHI I'OCYJAPCTBEHHBI TEXHUYECKU YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEPXKIAIO

JupexTop CTpOUTENBHO-
HOJUTEXHUUECKOTO KOJUIEIKa

« _» 202 T

3K3AMEHAIIAOHHBIA BUJIET Ne 12
10 MpeJIMeTy MaTeMaTHKAa

1. KaapartHoe ypaBHeHue. Metosl pemenust ax? + bx + ¢ = 0
2. a) V2x—-1=2-x;
6) 531 =25

log3 8
log316

3. Onpenenenrie KOCUHyca, 0003HaYCHHUE, 3HAKH.

IIpenogaBarens Pasanosa O.A.

Paccmorpeno na 3acenannu metoaudeckoro coBera CITK mporokonm Ne ot «__ » _ . 202_r.



MMHUCTEPCTBO HAYKHU 1 BBICIIET'O OBPASOBAHMS
POCCUMCKONDEJEPAITUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ)KETHOE
OBPA30OBATEJIbHOE YUPEXJIEHUE BBICIIIEI'O OBPABOBAHKS
«BOPOHEXXCKUM I'OCYJJAPCTBEHHbBIM TEXHUYECKWIT YHUBEPCUTET»

(®I'BOY BO «BI'TY», BI'TY)

YTBEPXKJIAIO

Jwupexrop cTpouTenbHO-
MTOJINTEXHUYECKOTO KOJUIEIKA

« » 202 r.

3K3AMEHAIIMOHHBINA BUIET Ne 13
10 NMpeaMeTy MaTeMaTHKA

1. JIpoOHO-panmoHanpHOE ypaBHEHHE. MeTObI pelIeHNS.
1 1
2.a) a+t:a 2,

6) 0,3°*73 =0,09;
B) logg12 —logg 15 + logg 20 .

3. Onpenenenue KOTaHTeHCa, 0003HAYCHUE, 3HAKH.

IIpenonaBarens PasaHoBa O.A.

Paccmorpeno Ha 3acenannn meroguueckoro copera CIIK mpotokon Ne ot «_ » . 202 1.



MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHU S
POCCUNCKOU®EIEPALIMN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJ)KETHOE
OBPA30BATEJIbHOE YYPEXJIEHUE BBICIIET'O OFPA3OBAHU S
«BOPOHEXXCKMI1 TOCYJAPCTBEHHBI TEXHUUYECKUI YHUBEPCUTET»

(®I'BOY BO «BI'TY», BI'TY)

YTBEPXIAIO

JMpeKTOop CTPOUTENHHO-
MOJIMTEXHUYECKOT0 KOJITIEIKa

« » 202 T

9K3AMEHAILIMOHHBIN BUJIET Ne 14
10 npeaMeTy MaTeMaTHKa

1. Kopens N-0ii cTENeHH U €T0 CBOMCTBA.
2. a) V2x—1=2-—x;
6) 34x—7 — 39—4x-

B) log,48 + logzé :

3. OnpenenieHUe paiuaHHON MEPHI yIIIa.

IIpenonaBarenb PasaHoBa O.A.

Paccmotpeno Ha 3acemanuu meronudeckoro copera CIIK mporokon Ne ot «__ » _ . 202_r.



MUHUCTEPCTBO HAYKMU U BBICILIETO OBPASOBAHUS
POCCUNCKOUDEEPALINN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/)KETHOE
OBPA3BOBATEJIBHOE YUPEX/EHUE BBICILIETO OBPA3OBAHIS
«BOPOHEXXCKUI T'OCYJJAPCTBEHHBIN TEXHUYECKU YVHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEPXKIAIO

JpexTop cTpOUTENBHO-
MTOJIUTEXHUYECKOTO KOJUIEKa

« » 202 T

3K3AMEHAIIMOHHBINA BIIET Ne 15
10 NpeIMeTy MaTeMaTHKAa

1. Crenens c LIETBIM [TOKA3aTEJIEM U €€ CBOMCTBA.
2. 0) Vv1—8x =5;

B) 2510—x — 53x+6.

T) g 1000 +1g 0,01 .
3. OcHOBHBIE TPUTOHOMETPHUUYECKUE (HOPMYIIBI.

IIpenonaBarens PasaHoBa O.A.

PaccmoTtpeno Ha 3acemanun metoamdeckoro coeta CIIK mpotokon Ne ot «__ » _ . 202_r



MMWHUCTEPCTBO HAYKM 1 BBICIIET'O OBPA3BOBAHUS
POCCUMCKON®EEPAIIUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJI)KETHOE
OBPA30OBATEJIbHOE VUPEXJIEHUE BBICILIEI'O OBPA3OBAHUS
«BOPOHEXXCKUI IT'OCYJIAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEPXIAIO

HupexTop cTpouTenbHO-
MIOJINTEXHUYECKOTO KOJUIEKA

« » 202 r.

3K3AMEHAIIMOHHBINA BUWIET Ne 16
10 NMpeaMeTy MaTeMaTHKAa

1. Jlorapudmuueckue ypaBHeHUs. MeToAbl peleHusl.

1 2\73
x3%y3 .
2. a) <y3y> :

6) 82x—4— — 4_8—x-
B) log, 32+ log, 14 —log, 7.
3. CBs13b MEXKIYy CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHT'€HCOM OJTHOTO
yria.

IIpenonaBarens PasaHoBa O.A.

PaccmoTtpeno Ha 3acenanun metoamdeckoro coera CIIK mpotokon Ne ot «__ » _ . 202_r



MMHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHU S
POCCUNICKOU®EEPALIN
®EJIEPAJIBHOE I'OCY JIAPCTBEHHOE BIOJ[)KETHOE
OBPA30OBATEJIbHOE YUPEXJ/IEHVE BBICIIEI'O OFPA3OBAHU S
«BOPOHEXXCKUI I'OCYJIAPCTBEHHBIV TEXHUYECKU YHUBEPCHUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEP/XKIAIO

JIMpEKTOp CTPOUTEIILHO-
MOJUTEXHUYECKOTO KOJIIe/Ka

« » 202 1.

3K3AMEHAIIMOHHBIN BUJIET Nel7
10 NMpeaMeTy MaTeMaTHKA

1. IlokazarenbHas pynkuusa. Onpenenenue. CpoiictBa npu 0<a<l.

2.8) VZx—1=3;
6) 25%t=1"".

5 )
B) logy(3x—2)=6.
3. TpuroHOoMeTpHUECKast OKPYKHOCTb.

IIpenonaBarens PasaHosa O.A.

Paccmotpeno Ha 3acemanun Meroauueckoro coera CIIK mporokonr Ne  or« » . 202 r



MMWHUCTEPCTBO HAYKM 1 BBICIIET'O OBPABOBAHNS
POCCUMCKON®EEPAITUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ/I)KETHOE
OBPA3OBATEJILHOE YUPEXJIEHUE BBICIIEI'O OBPA3OBAHUS
«BOPOHEXXCKUM T'OCYJJAPCTBEHHBIN TEXHUYECKNIN YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEP/XKIAIO

JupekTop cTpoUTENbHO-
MOJIMTEXHUYECKOIO KOJIIEIKa

« » 202 T

3K3AMEHAIIMOHHBIA BUJIET Ne 18
10 ImpeAMeTy MaTeMaTHKa

1. Jlorapudmuueckas pynkuus. Onpenenenue. CoiictBa mpu 0<a<l.

2. a) 5Vx + 3 = 25;

6) (%) — 625:

B) log,x =log,6+1log,12 .

3. Tabauia OCHOBHBIX TpUTOHOMEeTpUYecKux GyHkui ms yrios 0, 30, 45, 60,
90,180, 270, 360 rpagycoB

IIpenonasarens PsazanoBa O.A.

Paccmotpeno Ha 3acenanuu merogndeckoro coera CIIK mporokon Ne ot «  » . 202 1



MMWHUCTEPCTBO HAYKM 1 BBICIIET'O OBPA3BOBAHUS
POCCUMCKOV®EEPAIIUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOP)KETHOE
OBPA3OBATEJIbHOE YUPEXXJIEHME BBICIIIETO OBPA3BOBAHMU S
«BOPOHEXXCKUI IT'OCYJIAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEP/XKJAIO

JIMpeKTop CTpOUTENBHO-
IOJMTEXHUYECKOTO KOJIEIKA

« » 202 T.

3K3AMEHAIIMOHHBIN BUJIET Ne 19
110 peAMeTy MaTeMaTHKa

1. Jlorapudmuueckue ypaBHeHus. Onpeneneane. MeToapl pemeHusl.

2. a) Vhx—6=4,
6) 3* =4/27;
B) log,(2x+ 1) =4.

3. Tpuronomerpudeckast pyHKIUS KOCHHYC, CBOWCTBA, rpaduK.

[IpenogaBarens PsizanoBa O.A.

Paccmotpeno Ha 3acenanuu merogndeckoro coera CIIK mporokon Ne ot «  » _ . 202 1



MUHUCTEPCTBO HAYKHU U BBICILIETO OBPASOBAHUS
POCCUNCKOUDEEPALINN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/)KETHOE
OBPA3BOBATEJIBHOE YUPEX/IEHUE BBICILIETO OBPA3OBAHIS
«BOPOHEXXCKUI T'OCYTAPCTBEHHbBIN TEXHUYECKWI YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEPXKJIAIO

JHpeKTop CTpOUTENBHO-
NOJIMTEXHUYECKOTO KOJUIEAKa

« » 202 T

3K3AMEHAIIMOHHBIN BUJIET Ne 20
10 MpeAMeTy MaTeMaTHKAa

1. Jlorapudm. OnpeneneHue u CBOMCTBA.

2. a) 5v4x+5=10;
6) 36° =216;
B) log,(5x+1)=2.

3. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO U CIEJCTBUS U3 HETO.

[IpenogaBarens PszanoBa O.A.

Paccmotpeno Ha 3acenanuu metoguueckoro coera CIIK mporokon Noe ot «_ » . 202 1



MMWHUCTEPCTBO HAYKM 1 BBICIIET'O OBPA3BOBAHIS
POCCUMCKON®EEPAIIUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJI)KETHOE
OBPA30OBATEJIbHOE YUPEXJIEHUE BBICIIEI'O OBPA3OBAHU S
«BOPOHEXXCKU TOCYJTAPCTBEHHBIN TEXHUUECKWI YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEPXKJIAIO

JupeKxTop cTpOUTENBHO-
MTOJIMTEXHUYECKOTO KOJUIEKA

« » 202 r.

3K3AMEHAIIMOHHBINA BUJIET Ne 21
110 IpeAMeTy MaTeMaTHKa

1. Jlorapupmudeckue HepaBeHCTBA. MeTOABI PEIICHMS.

2. a) Vvx+1=1-x;
+1
6 (&) =z56%
B) 1g(0,8 — 0,3x) = —1.

3. OcHOBHBIE TPUTOHOMETPUUYECKUE (HOPMYIIBI.

IIpenonaBarens PszanoBa O.A.

Paccmotpeno Ha 3acenanuu meroguueckoro copera CIIK mpotokon Ne ot «  » . 202 1



MMHUCTEPCTBO HAYKHU 1 BBICIIET'O OFPA3SOBAHMSI
POCCUMCKONDEJEPAIIUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIO/I)KETHOE
OBPA30OBATEJIbHOE YUPEXJIEHUE BBICIIIET'O OBPABOBAHIS
«BOPOHEXXCKUI IT'OCYJIAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET»

(®I'BOY BO «BI'TY», BI'TY)

YTBEPXKIAIO

Hupexrop cTpouTenbHO-
MTOJINTEXHUYECKOTO KOJUIEIKA

« » 202 T

3K3AMEHAIIMOHHBINA BUJIET Ne 22
0 NMpeaMeTy MaTeMaTHKAa

1. KaapaTHoe HepaBeHCTBO. MeTon! penrenus ax? + bx + ¢ < 0
2. a) logs 2500 — 2logs 10;

0) V3x + 10 = x;

B) 272x—7 — 39—4x-

3. OmpeneneHue TaHreHca, 0003HaYEHUE, 3HAKH.

[Ipenonasarens PasaHosa O.A.

Paccmotpeno Ha 3acenanuu Meroaudeckoro coera CITK mportokon Ne ot «__ » . 202_r.



MMHUCTEPCTBO HAYKHU 1 BBICIIET'O OBPASOBAHMS
POCCUMCKONDEJEPAITUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ)KETHOE
OBPA30OBATEJIbHOE YUPEXJIEHUE BBICIIIEI'O OBPABOBAHKS
«BOPOHEXXCKUM I'OCYJJAPCTBEHHbBIM TEXHUYECKWIT YHUBEPCUTET»

(®I'BOY BO «BI'TY», BI'TY)

YTBEPXKJIAIO

Jwupexrop cTpouTenbHO-
MTOJINTEXHUYECKOTO KOJUIEIKA

« » 202 r.

3K3AMEHAIIMOHHBINA BUIET Ne 23
10 NMpeaMeTy MaTeMaTHKA

1. JIpoOHO-panimoHagbHOE HEPaBEHCTBO. METOIbI pelIeHusl.
1 1

2. a) as :a 2;
6 ovt=1"
3 )
B) logg12 —logg 15 + logg 20 .

3. OmnpeneneHue KOTaHTeHCA, 0003HAUCHUE, 3HAKH.

IIpenonaBarens PasaHoBa O.A.

Paccmorpeno Ha 3acenannn meroguueckoro copera CIIK mpotokon Ne ot «_ » . 202 1.



MMHUCTEPCTBO HAYKH U BBICILIET'O OBPA3OBAHU S
POCCUNCKOU®EIEPALIMN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIOJ)KETHOE
OBPA3OBATEJIbHOE YUPEXJIEHWE BBICILIET'O OBPA3SOBAHHS
«BOPOHEXXCKMI1 TOCYJAPCTBEHHBI TEXHUUYECKUI YHUBEPCUTET»

(®I'BOY BO «BI'TY», BI'TY)

YTBEPXIAIO

JMpeKTOop CTPOUTENHHO-
MOJIMTEXHUYECKOT0 KOJITIEIKa

« » 202 T

9K3AMEHAILIMOHHBIN BAJIET Ne 24
10 npeaMeTy MaTeMaTHKa

1. Kopens N-0ii cTENeHH U €T0 CBOMCTBA.

2. a) V7x—3=2
6) 84x—7 — 29—4x-

B) log,48 + logzé :

3. CBsI3b MEXIy CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OIHOTO
yria.
IIpenonaBarens PasaHoBa O.A.

Paccmotpeno Ha 3acenanuu meronudeckoro copera CIIK mporokon Ne ot «__ » . 202_r.



MMWHUCTEPCTBO HAYKM 1 BBICIIET'O OBPABOBAHUS
POCCUMCKON®EEPAIIUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJI)KETHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE BBICILIEI'O OBPA3OBAHU S
«BOPOHEXXCKUI T'OCYJIAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET»

(®I'bOY BO «BI'TY», BI'TY)

YTBEPXKJIAIO

JupexTop cTpouTenbHO-
MOJIMTEXHUYECKOTO KOJUIEKA

« » 202 r.

3K3AMEHAIIMOHHBIN BUIET Ne 25
10 NMpeaMeTy MaTeMaTHKAa

1. Jlorapudm necsatuuHblil 1 HaTypaidbHbIA. CBOMCTBA JIOTapu(pMOB.
2.a) 5Vx+2=x+6;

6) 27* =+/3;

B) log;(4x—1) = 2.

3. Tpuronomerpuueckast pyHKIHsI KOCUHYC, CBOMCTBA, rpaduK.

[IpenogaBarens PsizanoBa O.A.

Paccmotpeno Ha 3acenanuu merogudeckoro coera CIIK mporokon Ne ot «  » . 202 1



2 cemecTp
®EJIEPAJILHOE FOCYJIAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEX/EHUE
BBICIIIEI'O OBPA3OBAHUS
«BOPOHEXCKUI T'OCYJAPCTBEHHBIN TEXHUYECKHNIT YHUBEPCUTET»
(®Ir'BOY BO «BI'TY», BI'TY)

YTBEPXJIAIO
JIUpeKTop CTPOUTEITHHO-TIOTUTEXHUUSCKOTO
KOJIJIeKa

« » 20 T

3K3AMEHAIIMOHHBINA BUJIET Ne 1
10 npeaMeTy MaTeMaTHKA

1 B3sanmHoe pacnonoxeHmne npAmMmbIX B NPOCTPAHCTBE

2 | HaltTn Hanbonbluee 1 HarMeHbluee 3HaveHna PpyHKumm F(X)=6x2 - X3 Ha otpeske [-1;5]

3 | Haliitn nnowaab ¢urypol, orpaHnyeHHomn ocbio OX u rpadmkom GyHKUMM y=x +4 1
NPAMbIMM
x=1x=4

4 Ona GYyHKUMK y = - X HalTK NepBoobpa3Hyto, rpadmK KOTOPOM NPOXoAUT Yepes ToUYKy M
(2,5)

5 | Hanucatb ypaBHeHMe KacaTesibHOM K rpaduky pyHKumMmn y = 1 + COSX B TOUKe C
abcumccon xo=0

IIpenonaBatens

(noonucs, pacuugposka noonucu) (D.1.0.)
PaccmoTtpeno Ha 3aceganuu meronudeckoro cosera CIIK nporokon Ne or« » 20 T.




MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EJIEPALIUHI
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

YTBEPXJIAIO
JupeKTop CTPOUTENHHO-TIOTUTEXHIIECKOTO

KOJUIEIKA
«_» 20 r

3K3AMEHAIIMOHHBIN BUJIET Ne 2
110 NIpeaMeTy MaTeMaTHKA

1 B3sanmHoe pacnonoxeHwme I'IpﬂMOl‘a M NNOCKOCTU B NPOCTPaHCTBE

2 | Halttn npomexyTku Bo3pactanma 1 ybbiBaHua dpyHKumm F(X)=x*- 8x?+ 5

3 | Haiitn nnowaab GuUrypbl, orpaHUUYeHHOM ocbio OX 1 rpapuKom GYHKLMU Y = X2+ 2 ¢

NPAMbIMK
x=1x=2

4 | Ana dyHKuMKM y = 3x? - 5 HaliT nepBoo6pasHyto, rpaduK KOTOPOI MPOXOAUT Yepes
Touky M (-1;3)

5 | HanucaTb ypaBHEHMe KacaTenbHOM K rpaduKy GyHKLMM Y = X° + X+1 B TOUKe C
abcumnccomn xo=1

IIpenonasareins

(noonucw, pacuugposka noonucu,) (D.1.0.)
PaccmoTpeno Ha 3acenanumn meroauudeckoro cosera CIIK mpotokonr Ne otr« » 20 T



MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPAROBAHUSA POCCUMCKOM OEJEPAITN
®EJIEPAJIBHOE T'OCYIAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEX/EHUE
BBICIIIEI'O OBPA3OBAHUS
«BOPOHEXCKUI T'OCYJAPCTBEHHBIN TEXHUYECKHNIT YHUBEPCUTET»
(®Ir'BOY BO «BI'TY», BI'TY)

VTBEPXIAIO
JIupeKTop CTPOUTEITHHO-TIOTUTEXHUYSCKOTO
KOJIIEIKA

« » 2 T

3K3AMEHAIIMOHHBIN BUJIET Ne 3
110 NIpeaMeTy MaTeMaTHKA

1 | B3aumHOe pacnonosKeHne NaoCKOCTeN B NPOCTPAHCTBE

2 | HaltT ToukmM akcTpeMyma pyHKUmMM Y=2x2 -20x+1

3 | Haliitn nnowaab ¢purypol, orpaHnyeHHon ocbto OX n rpadpmkom odyHKumMmM y = 2X-1 un

NPSAMbIMK
x=2,x=5

4 | Ons dyHKUMM y =5X° - 5 HaliT nepBo06pasHyto, rpapuK KOTOPOI NPOXOAUT Yepes
Touky M (-2;4)

5 HanucaTb ypaBHEHME KacaTenbHOM K rpadvKy GyHKUMM Yy = X° + x + 1 B TOUKe ©
abcumccon xo=1

IIpenonaBatens

(noonucs, pacuugposka noonucu) (D.1.0.)
PaccmoTtpeno Ha 3acegannu meronudeckoro cosera CITK nporokont Ne or« » 20 r.




MUHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHMS POCCHUICKOW ®EJEPALIUA
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUIL YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

YTBEPXJIAIO
JupeKTop CTpOUTENHHO-TIOTUTEXHIIECKOTO

KOJUIEIKA
« » 20

3K3AMEHAIIMOHHBIN BUJIET Ne 4
10 npeaMeTy MaTeMaTHKA

1 | Npu3Hak napannenbHOCTU ABYX NAOCKOCTEMN

2 | HaiiTi TouKmM aKcTpemyma GyHKLUM y=X2 - X

3 | Haliitn nnowaab ¢urypol, orpaHnyeHHon ocbio OX, rpadmKom GyHKLUM Y =X U
npsambiMn x=2, x=4

4 | Ana dyrkumm y = (x + 1) HaiiT nepBoo6pasHyto, rpaduK KOTOPOV NPOXOANT Yepes
TOYKY
M(-2;2)

5 | HanucaTb ypaBHEHMe KacaTeNbHOM K rpaduKy GyHKUMM Y = X — 3x® B TOUKe C
abcumccon xo= 2

IIpenonasareins

(noonucw, pacuugposrka noonucu,) (D.1.0.)
PaccmoTtpeno Ha 3acegannu meronudeckoro cosera CIIK nporokosnt N or« » 20 T.



MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EIEPALIMN
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

VTBEPXJIAIO
JIMPEKTOp CTPOUTEIHHO-TIOTUTEXHUUECKOTO
KOJUIEIKA

« » 20

3K3AMEHAIIMOHHBIN BUJIET Ne 5
110 NIpeaMeTy MaTeMaTHKA

1 | Npu3HaK NnepneHAMKYNSsPHOCTU NPAMOI U NNOCKOCTH

2 | HaiiT Hanbonbluee n HanmeHbluee 3HadeHna dyHKumum F(X)=x* - 8x? +5 Ha oTpeske [-
3;2]

3 | Haiitn nnowaab GuUrypbl, orpaHUYeHHOM ocbio OX 1 rpadmKom GyHKLMM Y= —X° + 6

4 | Ana dyHKUMM ¥ = X°+3 HaliT1 nepBoO6Pa3sHyto, rpaduK KOTOPO MPOXOANUT Yepes TOUKY
M(-2;-1)

5 | HanucaTb ypaBHeHMe KacaTebHOM K rpaduKy GyHKLMK Y = X° - 2x+4 B TOUKe ¢
abcumccont xo=3

IIpenonaBaTens

(noonucs, pacuugposka noonucu,) (D.1.0.)
PaccmoTtpeno Ha 3aceganuu meronudeckoro cosera CIIK nporokosnt N or« » 20 I.




MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EJIEPALIUHI
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

VTBEPXJIAIO
JIMPEKTOp CTPOUTEITHHO-TIOTUTEXHUUECKOTO
KOJUIEIKA

« » 20

3K3AMEHAIIMOHHBIN BUJIET Ne 6
110 NIpeaMeTy MaTeMaTHKA

1 | Teopema o Tpex nepneHAMKyNapax

2 | HaiiT npomexyTKM BO3pacTaHUs M yBbiBaHUA GYHKLUMM y = 2 + 5x°— 3x°

3 | Haiitn nnowaab duUrypbl, orpaHUyeHHOM ocbio OX, rpadukom GyHKUMM Yy = X2+ 2 1

NPAMbIMK
x=-2: x=1
4 | OAna dyHkumm y = 1 - 3x?  HaliT nepBoobpasHyto, rpaduK KOTOPOI MPOXOAUT Yepes
TOYKY
M(-3;9)
5 | HanucaTb ypaBHeHWe KacaTenbHOM K rpadpuky dyHKummn y = 1/ X B TouKe ¢ abcumccoit Xo
=-2
IIpenonaBatens
(noonucs, pacuugposka noonucu) (D.1.0.)

PaccmoTtpeno Ha 3acegannu meronudeckoro cosera CITK nporokosnt N or« » 20 I.



MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EJIEPALIUHI
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

VTBEPXJIAIO
JIMPEKTOp CTPOUTEIHHO-TIOTUTEXHUUECKOTO
KOJUIEIKA

« » 20

3K3AMEHAIIMOHHBIN BUJIET Ne 7
110 NIpeaMeTy MaTeMaTHKA

Onpep,eneHme npoexkunn HAKNOHHOM Ha N/IOCKOCTb

HaliT Toukm aKkcTpemyma byHKUmMmM y = 4x° - 5x*

Hantn nnowapgb ¢urypol, orpaHmyeHHon ocbto OX, rpadpmMKom GYHKLUMM Yy =- X U
npambiMmn x=-3, x=-1

Ona GyHKUMM Y = 1 - X% HaliTU NepBOO6Pa3sHYIo, rpaduK KOTOPOI MPOXOANT Yepes TOUKY
M (-3;9)

HanucaTtb ypaBHEHWE KacaTenbHOM K rpaduky GyHKUMKM y = SINX B TOUKe ¢ abcumccom Xo
=n/4

IIpenonasateins

(noonucw, pacuugposka noonucu,) (D.1.0.)

PaccmoTpeno Ha 3acenanumn meroauudeckoro cosera CIIK mpotokonr Ne otr« » 20 T




MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EIEPALIUHN
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

VTBEPXJIAIO
JIMPEKTOp CTPOUTEITHHO-TIOTUTEXHUUECKOTO
KOJUIEIKA

« » 20

3K3AMEHAIIMOHHBIN BUJIET Ne 8
110 NIpeaMeTy MaTeMaTHKA

1 | OnpeaeneHue yrna mexay NPAMOM M NAOCKOCTbIO

2 | HaiiT Hanbonbluee n HanmeHbluee 3HadeHna dyHKumum F(X)=x* - 8x? +5 Ha oTpeske [-
3;2]

3 | Haitn nnowaab ¢purypol, orpaHuyeHHon ocbto OX, rpadnkom GyHKLUMKU Yy =4 — X 1
npambiMn x=1, x=3

4 | Ans dyHKUMM y = 2COSX HaWTM NepBoobpasHyto, rpaduK KOTOPOM NPoXoauT Yepes

TOYKY
M(-1/2;1)
5 | HanucaTtb ypaBHeHMe KacaTesibHOM K rpaduKy GpyHKLUMK y = e* B TOUKe ¢ abcumccon xo =
0
IIpenonaBaTens

(noonucs, pacuugposka noonucu) (D.1.0.)
PaccmoTtpeno Ha 3aceganuu meronudeckoro cosera CIIK nporokost N or« » 20 I.



MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EJIEPALIUHI
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

VTBEPXJIAIO
JIMPEKTOp CTPOUTEIHHO-TIOTUTEXHUUECKOTO
KOJUIEIKA

« » 20

3K3AMEHAIIMOHHBIN BUJIET Ne 9
110 NIpeaMeTy MaTeMaTHKA

1 | Y70 ABNAETCA rpalyCHOM Mepoi ABYrPaHHOrO yrna

2 | HaiiTi ToukmM akcTpemyMa GyHKLMM y=X° - 6x°+9

3 | Haiitn nnowaab GuUrypbl, orpaHUUYeHHOM rpapuKkom GyHKUMK y = -x°+5; y=0; x = -1;

x=1
4 | Ana GyHKUMK Y = X HANTU NnepBo0bpasHyto, rpadmK KOTOPON NPOXOANT Yepes ToUKy M
(-1;3)
5 HanucaTtb ypaBHEHWe KacaTenbHOoM K rpaduky ¢yHKummn y = Inx B Touke ¢ abcumccont Xo
=1
IIpenonasateins

(noonucw, pacuugposka noonucu,) (D.1.0.)
PaccmoTpeno Ha 3acenanumn meroauudeckoro cosera CIIK mpotokon Ne ot « » 20 T.




MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EJIEPALIUHI
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

YTBEPXJIAIO
JupeKTop CTpOUTENHHO-TIOTUTEXHIIECKOTO

KOJUIEIKA
« » 20 r

3K3AMEHAIIMOHHBINA BUJIET Ne 10
10 NMpeAMeTy MaTeMaTHKAa

Onpep,eneHme KO/ZIMINHEAPHbIX BEKTOPOB.

HaliTy NpOMEXyTKM BO3pacTaHWA 1 ybbiBaHMA GyHKLMM y=5x2-10x-1

HaiiT nnowaab durypbl, orpaHUueHHoOM rpadukom dyHKLMKM y = 9- x> ocbto OX 1
npambiMmn x= -1, x= 2

Ona GyHKUMKM y = COS3X HaWTM NnepBoobpasHyto, rpaduK KOTOPOM NPoOXoauT Yepes
TOUKY
M(0;0)

HanucaTb ypaBHeHWe KacaTenbHOM K rpaduKy GYHKLMM Y = /X B TOUKe ¢ abcumccoit Xo
=1

IIpenonasateins

(noonucw, pacuugposka noonucu,) (D.1.0.)

PaccmoTpeno Ha 3acenanumn meroauudeckoro cosera CIIK mpotokon Ne ot « » 20 T.




MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EIEPALIMN
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

VTBEPXJIAIO
JIMPEKTOp CTPOUTEIHHO-TIOTUTEXHUUECKOTO
KOJUIEIKA

« » 20

3K3AMEHAIIMOHHBINA BUIET Ne 11
10 NMpeAMeTy MaTeMaTHKAa

1 | OnpeaeneHvie KOMMNNAHAPHbIX BEKTOPOB

2 | HaiTn Hambonbluee 1 HavmeHblee 3HaveHus GyHKumm f(X)= X + 1/x Ha oTpeske [2;4]

npambimmn x=1, x=3

3 | Haiitn nnowaab durypsl, orpaHuueHHOM rpadukom dyHKLUMM y = 1/2x%, ocbio OX

M(9;10)

4 | Ana yHKUMM y = /X HaliT NepBo06pasHyIo, rpaduK KOTOPOI MPOXOAUT Yepes TOUKY

5 | HanucaTb ypaBHEHMe KacaTenbHOM K rpaduKy GyHKUMM Y = X°+ 3x -4 B TOUKe C
abcumnccomn xo=1

IIpenonasateins

(noonucw, pacuugposka noonucu,) (D.1.0.)
PaccmoTpeno Ha 3acenanumn meroauudeckoro cosera CIIK mpotokon Ne ot « » 20 T.




MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPAROBAHUSA POCCUMCKOM OEJEPAITN
®EJIEPAJIBHOE T'OCYIAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEX/EHUE
BBICIIIEI'O OBPA3OBAHUS
«BOPOHEXCKUI T'OCYJAPCTBEHHBIN TEXHUYECKHNIT YHUBEPCUTET»
(®Ir'BOY BO «BI'TY», BI'TY)

YTBEPXIAIO
JupexTop CTpOUTEIHHO-TIOIUTEXHUIECKOTO
KOJIIEKa

« » 20 1.

3K3AMEHAIIMOHHBIN BUJIET Ne 12
10 npeAMeTy MaTeMaTHKAa

1 | OnpeaeneHne paBHbIX BEKTOPOB

2 | UccnenoBaTb GYHKLMIO M NOCTPOUTL ee rpaduK y = X° - 2x% + X

3 | Haitv nnowaab ¢urypbl, orpaHnyeHHon rpadmkom dyHKuMmMy =1 - X, ocbto OX u
npsambIMKn x= -3, x= -1

4 | Ons dyHKUMM y = 2X + 3 HaliTK NnepBoObpa3Hyto, rpaduK KOTOPOM NPOXoauT Yepes
Touky M(1;2)

5 HanucaTtb ypaBHEHWE KacaTeNbHOM K rpaduKy GyHKUMKM y = SIN2X B ToUKe ¢ abcuumccoi
X0 = 0

IIpenonasateins

(noonucw, pacuugposka noonucu,) (D.1.0.)
PaccmoTpeno Ha 3acenanumn meroaudeckoro cosera CIIK mpotokon Ne otr« » 20 T



MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EJIEPALIUHI
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

VTBEPXJIAIO
JIMPEKTOp CTPOUTEIHHO-TIOTUTEXHUUECKOTO
KOJUIEIKA

« » 20

3K3AMEHAIIMOHHBIA BUIET Ne 13
10 NMpeAMeTy MaTeMaTHKAa

1 | NpounntocTpupoBaTb M 3aNncaTb C/I0KEHNE BEKTOPOB NO NPaBuay TPeyrosibHMKa

2 | HaiiT npomexyTKM BO3pacTaHUs M yBbiBaHUA GYHKLMM y=X°-6x>+9

2

3 | HaiiTn nnowaab ¢urypbl, orpaHnYyeHHoM rpadmnkom dyHKUUKM Yy = - X, ocbto OX 1

npambiMmn x= -1, x= -3

4 | Ona dyHKUMM y = SIN2X HalTU nepBoobpasHyto, rpaduKk KOTOPOWN MPOXOAUT Yepes
Touky M (0;5)

5 | HanucaTb ypaBHEHMe KacaTeNbHOM K rpaduKky GyHKUMM y =2 vx - 1 B Touke ¢
abcumnccomn xo=1

IIpenonaBaTens

(noonucs, pacuugposka noonucu,) (D.1.0.)
PaccmoTtpeno Ha 3aceganuu meronudeckoro cosera CIIK nporokosnt N or« » 20 T.




MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EJIEPALIUHI
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

YTBEPXJIAIO
JupeKTop CTPOUTENHHO-TIOTUTEXHIIECKOTO
KOJUIeIKa

« » 20 r.

3K3AMEHAIIMOHHBINA BUJIET Ne 14
10 NmpeAMeTy MaTeMaTHKA

MPOMANOCTPMPOBATL M 3aNMCaThb C/IOXKEHME BEKTOPOB N0 NpaBuay napananenorpamma

HaltTn npomexyTKu BO3pacTaHWa 1 yBbiBaHWA GYHKUMM Y = 2 + 3x — x°

Halitn nnowaab Gurypbl, orpaHUYeHHOM rpaduKkom GpyHKUMM y =X + 2, ocbto OX m
npambiMn x=1, x=3

Onsa pyHkuMKn y = 4X - 1 HaliTM nepBoobpasHyto, rpaduK KOTOPON NPOXOAUT Yepes
Touky M(-1;3)

HanwucaTb ypaBHeHMe KacaTenbHol K rpadvKy dyHKLmMM y = 3x>-2x+1 B TOuKe ¢
abcumccon xo= -1

IIpenonaBatens

(noonucs, pacuugposka noonucu) (D.1.0.)

PaccmoTpeno Ha 3acenanumn meroaudeckoro cosera CIIK mpotokor Ne ot « » 20 T.




MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPAROBAHUSA POCCUMCKOM OEJEPAITN
®EJIEPAJIBHOE T'OCYIAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEX/EHUE
BBICIIIEI'O OBPA3OBAHUS
«BOPOHEXCKUI T'OCYJAPCTBEHHBIN TEXHUYECKHNIT YHUBEPCUTET»
(®Ir'BOY BO «BI'TY», BI'TY)

YTBEPXAIO
JIUpeKTop CTPOUTEITHHO-TIOTUTEXHUYSCKOTO
KOJIJIe[Ka

« » 20 T

3K3AMEHAIIMOHHBIA BUIET Ne 15
10 NMpeAMeTy MaTeMaTHKAa

1 | 3anucaTtb popmyny HaxoXKAEeHUA KOOPAMHAT BEKTOPA NO KOOPAMHATAM ero Hayana u
KOHUa

2 HaiiTh Hambonbluee U HaMMeHblUee 3HauYeHUs GYHKUMM y=x*-8x°+5 Ha oTpeske [-3;2]

3 | Haiitn nnowaab GuUrypbl, orpaHUYeHHOM rpaduKkom GyHKUMK y = 4 - X% 1 ocbio OX

4 | Ana GyHKLUMK Yy = COSX HaliTK NepBOObpasHyto, rpadmK KOTOPOI NPOXOANUT Yepes TOUKY
M (0;0)

5 | HanucaTb ypaBHeHMe KacaTeslbHOM K rpaduKy GYHKLUMM Yy = 2X — X°> B TOUKe C

abcumccon xo=2

IIpenonaBatens

(noonucs, pacuugposka noonucu) (D.1.0.)
PaccmoTtpeno Ha 3acegannu meronudeckoro cosera CITK nporokosnt N or« » 20 T.




MUHUCTEPCTBO HAYKH U BBICILETO OBPA3OBAHMS POCCUIMCKOM ®EEPALIMA
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUIL YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

YTBEPXJIAIO
JupeKTop CTpOUTENHHO-TIOTUTEXHIIECKOTO
KOJUIeIKa

« » 20

3K3AMEHAIIMOHHBINA BUIET Ne 16
10 NpeAMeTy MaTeMaTHKAa

1 | 3anucaTtb popmyny HaxoXKAEHUA KOOPAMHAT CYMMbl ABYX BEKTOPOB B NPOCTPaHCTBE

2 | HaltTn Hanbonbluee U HarMeHblLee 3HaueHUa GyHKUMM y=2x°+3x%-36x Ha oTpeske [-
2;1]

3 | Haiitn nnowaab Gurypbl, orpaHUyYeHHOM rpapukamm GyHKLMI y = 3x%,0cbio OX 1
npsambiMn x=1,x=2

4 | Ons dyHKUMK y = 4X% + X HaliTU NepBoobpasHyto, rpaduK KOTOPOIi MPOXOAMUT Yepes
Touky M(-1;4)

5 | HanucaTb ypaBHeHMe KacaTenbHOM K rpaduKky GyHKUMM y = X2+ 1 B TouKe ¢ abcLmccoil
xo=1

IIpenonaBaTens

(noonucs, pacuugposka noonucu) (D.1.0.)
PaccmoTpeno Ha 3acenanumn meroaudeckoro cosera CITK mpotokor Ne ot « » 20 T.



MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EJIEPALIUHI
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

VTBEPXJIAIO
JIMPEKTOp CTPOUTEIHHO-TIOTUTEXHUUECKOTO
KOJUIEIKA

« » 20

3K3AMEHAIIMOHHBIA BUIET Ne 17
10 NMpeAMeTy MaTeMaTHKAa

1 | 3anucatb popmyny HaxoXKAEHUA CKaNAPHOro NPOMU3BELEHUA BEKTOPOB, 334aHHbIX
CBOMMM KOOPAMHATaMM

2 | HaiiT NnpomeyTKM BO3pacTaHUA U yBbiBaHUA GYHKLMM Y = X +6x% +9x

3 | Haltt nnowaab durypsl, orpaHuueHHol rpadvkamm GyHKUMIA y= /X, ocbio OX 1
npambiMn x=1, x=4

4 | Ona dyHKUMM y = X% + 2 HallTM nepBOOBpPa3Hyto, rpadyrK KOTOPOI NPOXOAUT Yepes
Touky M (2;15)

5 | HanucaTb ypaBHeHMe KacaTeNbHOM K rpaduKy GyHKUMM y = x°>- 1 B TouKe ¢ abcumccolt
xo=-1

IIpenonaBaTens

(noonucs, pacuugposka noonucu) (D.1.0.)
PaccmoTtpeno Ha 3aceganuu meronudeckoro cosera CIIK nporokost N or« » 20 I.




MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EJIEPALIUHI
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

YTBEPXJIAIO
JIUpeKTop CTPOUTEIbHO-TIOIMTEXHHYCCKOTO
KOJIIe KA

« » 20 T

3K3AMEHAIIMOHHBIN BUJIET Ne 18
10 NmpeAMeTy MaTeMaTHKA

OnpeaeneHne KOOPAMHATHbIX BEKTOPOB

HaltTh ToukmM aKkcTpemyma pyHKLMKM y = X° — 3x° + 4

HaliTv nnowaab durypbl, orpaHMueHHoM rpadukom dyHKUMKM y = X2+ 1, ocblo OX 1
npsambIMn X=2, x=4

Ona dyHKumMM y = 3X2 - 2x + 4 HaliTv nepBo06pasHyto, rpaduK KOTOPOI NPOXOAUT
yepes TOYKyY
M(-1;1)

Hanucatb ypaBHeHUe KacaTe/IbHOM K rpad)my d)yHKLI,VIVI y= 3sinX B TouKe ¢ a6CL|,MCCOI71
X0 = /2

IIpenonaBatens

(noonucs, pacuugposka noonucu) (D.1.0.)

PaccmoTpeno Ha 3acenanumn meroaudeckoro cosera CIIK mpotokor Ne ot « » 20 T.




MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EIEPALIMN
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

VTBEPXJIAIO
JIMPEKTOp CTPOUTEIHHO-TIOTUTEXHUUECKOTO
KOJUIEIKA

« » 20

3K3AMEHAIIMOHHBINA BUIET Ne 19
10 NMpeAMeTy MaTeMaTHKAa

3anucaTb d)opN\yny HaXoXAeHnA CKaiApHOro nponsseneHnAa BEKTOpPOB, €C/IN 3a4aHbl
X ANNHbI N yron mexay HMmm

HaltTn NnpomexyTKu BO3pacTaHWa 1 yBbiBaHWA GYHKUMM y = X* - 2x°

HaiiTn nnowaab durypsl, orpaHUUYeHHOM rpaduKoM GyHKLMKU Y = X ,0Cbio OX 1
npambiMn x=1, x=3

Ona dyHKumMKM y = 3X% — 2x + 4 HallTM NepBOOBPa3HYIO, rPapuK KOTOPOI NPOXOAUT Yepes
TOUKY
M (0;3)

HanucaTtb ypaBHeHMe KacaTeNbHOMN K rpaduKy GpyHKUMKM y = tgx B TOuKe ¢ abcumccoit Xo
=1n/4

IIpenonasateins

(noonucwy, pacuugposka noonucu,) (D.1.0.)

PaccmoTpeno Ha 3acenanumn meroaudeckoro cosera CIIK mpotokonr Ne otr« » 20 T




MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EJIEPALIUHI
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

YTBEPXJIAIO
JupeKTop CTPOUTENHHO-TIOTUTEXHIIECKOTO
KOJUIeIKa

« » 20

3K3AMEHAIIMOHHBINA BUJIET Ne 20
10 NmpeAMeTy MaTeMaTHKA

1 | OnpegeneHue TeTpasgpa. PUcyHOK. dnemeHTbl

2 | HaltT ToukmM akcTpeMyMma pyHKUmMM Y= 2X>-20x+1

3 | Haliitn nnowaab ¢urypol, orpaHnyeHHon ocbto OX, rpadmkom GyHKUMM Yy =X+ 2 1
npambiMn x=1, x=3

4 | Ona dyHKUMK y = 4X%- 6X +1 HaliTu nepBoob6pasHyto, rpadrK KOTOPOI NPOXOAUT Yepes

TOUKY
M (0;2)
5 | HanucaTb ypaBHeHMe KacaTenbHoW K rpaduky dyHKumm f(x) = x°— 3x + 3 B TouKe ¢
abcuuccoit
xo=1
IIpenonaBatens
(noonucs, pacuugposka noonucu) (D.1.0.)

PaccmoTpeno Ha 3acenanumn meroaudeckoro cosera CIIK mpotokor Ne ot « » 20 T.



MUHUCTEPCTBO HAYKH U BBICIIIET'O OBPAROBAHUSA POCCUMCKOM OEJEPAITN
®EJIEPAJIBHOE T'OCYIAPCTBEHHOE BIOJUKETHOE OBPA3OBATEJIBHOE YUPEX/EHUE
BBICIIIEI'O OBPA3OBAHUS
«BOPOHEXCKUI T'OCYJAPCTBEHHBIN TEXHUYECKHNIT YHUBEPCUTET»
(®Ir'BOY BO «BI'TY», BI'TY)

YTBEPXAIO
JIUpeKTop CTPOUTEITHHO-TIOTUTEXHUYSCKOTO
KOJIJIe[Ka

« » 20 T

3K3AMEHAIIMOHHBINA BUIET Ne 21
10 NMpeAMeTy MaTeMaTHKAa

1 | Napannenenunen. PUCYHOK. DNeMeHTbI

[1:3]

2 | HaiiTn Hanbonbluee 1 HaMMeHbLUee 3HaYeHUA GYHKLMM Y = - X° + 4x% — 4x Ha oTpesKe

3 | Haiitn nnowaab ¢urypbl, orpaHnyeHHon rpadpmkom dyHKLMKM y = 6X, ocbto OX 1
npaAMbIMM X = 1;x = 2

4 | Ana dyHKUMM y = 4X? - 6x + 1 HaliT nepBoo6pasHyto, rpaduK KOTOPOI MPOXOANUT
yepes TOUKY

M (1;3)
5 | HanucaTb ypaBHeHMe KacaTenbHoli K rpaduky dyHkumm f(x) = x*/2 + 16x B Touke ¢
abcumccon
xo=1
IIpenonasareins
(noonucw, pacwugposxa noonucu) (D.1.0.)

PaccmoTtpeno Ha 3acegannu meronundeckoro cosera CIIK nporokosnt N or« » 20 T.




MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EJIEPALIUHI
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

YTBEPXJAIO
JIUpeKTop CTPOUTEIbHO-TIOTUTEXHHUECKOTO
KOJUIeIKa

« » 20 T

3K3AMEHAIIMOHHBIN BUJIET Ne 22
10 NmpeAMeTy MaTeMaTHKA

Mpu3ama. PUCYHOK. dnemeHTbl

HaliT1 NPOMEXYTKM BO3PacTaHMA 1 ybbiBaHWA GYHKUMKM Y = -x* + 8x% - 16

HaiiT nnowaab durypbl, orpaHMYeHHOM ocblo OX 1 rpadukom GyHKLMM y = X%+ 4

Ona GYHKUMM y = 4X? - X HallT NepBOOBpPa3HYIo, rpadvK KOTOPOI NPOXOAUT Yepes
Touky M(1;0)

HanucaTb ypaBHeHMe KacaTenbHol K rpaduky dyHKumm f(x) = 3x*— 6x% + 2 B Touke ¢

abcumccon
xo=1
IIpenonaBatens
(noonucs, pacuugposka noonucu,) (D.1.0.)

PaccmoTtpeno Ha 3acegannu meronudeckoro cosera CITK nporokosnt N or« » 20 T.




MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EJIEPALIUHI
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

VTBEPXJIAIO
JIMPEKTOp CTPOUTEIHHO-TIOTUTEXHUUECKOTO
KOJUIEIKA

«_» 20 r

3K3AMEHAIIMOHHBINA BUIET Ne 23
10 NMpeAMeTy MaTeMaTHKAa

1 MNMupamnga. PUCYHOK. DnemeHTbl

2 | HaiiTi Toukm aKkcTpemyma GyHKUMK Y = x*/4— x8/24

3 | Haiitn nnowaab GuUrypbl, orpaHUYeHHOM rpadukom GyHKUMM y = X° + 1; ocbto OX 1
npambiMm x =1; x=2

4 | Ana dyHKUMM y = 4X - x° HallTU nepBoO6pa3sHyto, rpaduK KOTOPOI MPOXOAUT Yepes
Touky M (-2;3)

5 | HanucaTb ypaBHeHMe KacaTenbHol K rpaduky dyHKumm f(x) = x3- 3x + 1 B Touke ¢
abcumccon xo = 2

IIpenonasateins

(noonucw, pacuugposka noonucu,) (D.1.0.)
PaccmoTpeno Ha 3acenanumn meroauudeckoro cosera CIIK mpotokon Ne ot « » 20 T.




MUHUCTEPCTBO HAYKM U BBICILIETO OBPA3OBAHMSI  POCCUMCKOM ®EJEPALIMA
OEJJEPAJIBHOE 'OCYJAPCTBEHHOE BIO/DKETHOE OBPA30BATEJIbHOE YUYPEX/IEHUE
BBICHIEI'O OBPA3OBAHUA
«BOPOHEXXCKHI TOCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

YTBEPXJAIO
Jupexrop CTPOUTEIIBHO-TIOJIUTEXHUYECKOTO

KOJIIEIKA
« » 20 I.

3K3AMEHAIIMOHHBINA BUJIET Ne 24
10 NmpeAMeTy MaTeMaTHKAa

1 | Npu3ama. PUCYHOK. InemeHTbI

2 | HaiiTn NnpomexyTKM BO3pacTaHuA U yBbiBaHUA GYHKLMM y = X° - 3x° + 4

3 | Haiitn nnowaab duUrypbl, orpaHUUYeHHOM ocbio OX 1 rpapuKom GyHKUMM y = -x° + 2

4 | Ana dyHkumm y = (2X + 1)? HaiiTi nepBoo6pasHyto, rpaduk KOTOPOI MPOXOAUT Yepes

TOYKY
M(-3;-1)
5 | HanucaTb ypaBHEHMe KacaTenbHOM K rpaduKy GyHKUMM Y = X>+2 B TOuKe ¢ abcumccoit
Xo=2
IIpenonaBatens

(noonucs, pacuugposka noonucu) (D.1.0.)
PaccmoTtpeHo Ha 3acegannu meronudeckoro cosera CIIK nporokosnt N or« » 20 T.




MUHHCTEPCTBO HAYKH U BBICILIETO OBPA3OBAHUS  POCCHUMCKON ®EJIEPALIUHI
OENEPAJIBHOE 'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3BOBAHUA
«BOPOHEXXCKHI T'OCYJJAPCTBEHHbII TEXHUYECKUI YHUBEPCUTET»
(®I'OY BO «BI'TY», BI'TY)

YTBEPXJIAIO
JIUpeKTop CTPOUTEIIBHO-TIOJUTEXHUIECKOTO KOJIEIKa
« » 20 r

3K3AMEHAIIMOHHBIN BUJIET Ne 25
10 NMpeAMeTy MaTeMaTHKAa

1 B3sanmHoe pacnonoxeHmne npAmMmbIX B NPOCTPAHCTBE

2 | HaiiT Hanbonbluee n HanmeHbluee 3HadeHna dyHKumum F(X)=6X? - X3 Ha oTpeske [-1;5]

3 | Haitn nnowaab ¢urypbl, orpaHnyeHHom ocbto OX u rpadpmkom dyHKUMM y=x+4 1
NPAMbIMM
x=1x=4

4 Ona GYyHKUMK y = - X HalTK NepBoobpa3Hyto, rpadmK KOTOPOM NPOXoAUT Yepes ToUKy M
(2,5)

5 | HanucaTb ypaBHeHME KacaTenbHoM K rpaduky GyHKumm y =1 + SINX B TOUKe C
abcumccont xo=0

IIpenonasateins

(noonucw, pacuugposka noonucu,) (D.1.0.)
PaccmoTpeno Ha 3acenanumn meroauudeckoro cosera CIIK mpotokon Ne ot « » 20 T.
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