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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

Opraamszanus-pazpadoruuk: BITY
PazpaboTunku:
PszanoBa O.A. mpenopasarensb NepBOi KB. Kar.

XKypasnesa H.A. npenonasarens
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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:

- o0pa3oBaTeIbHON MPOrpaMMBI 10 crienuaabHocTy 15.02.10
MEeXaTPOHUKA U POOOTOTEXHUKA (110 OTPACJIAM)

- 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

JIMYHOCTHBIE PE3VJIBTATDBI

B pesynbrare uzydeHus MaTeMaTUKH Ha YPOBHE CPEAHEro 00IIero oopa3oBaHus y
oOyuatomierocst OynyT chOpMHUPOBAHBI CIEAYIOIINE TUIHOCTHBIC PE3YIbTATHI:

1) rpaxkmaHCKOTO BOCIUTAaHUSA: CGHOPMHUPOBAHHOCTh TPAKIAHCKOM TO3UITUU
00y4Jaromerocsi Kak akTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCHIICKOr0o OOIlEeCTBa,
OCO3HAHWE CBOWX KOHCTHTYIIMOHHBIX MPaB U OOS3aHHOCTEH, yBaKCHHE 3aKOHA U
MPaBOMOPSAKA; MPUHATHE TPAAUIIMOHHBIX HAIMOHAIBHBIX, OOIIECYEIOBEUECKUX
TYMaHUCTUYECKUX U JIECMOKPATUYECKUX



LIEHHOCTEW; TOTOBHOCTh IMPOTUBOCTOSTh UJICOJIOTHH 3KCTPEMHU3MA, HALIMOHAJIN3MA,
KCeHO(pOoOMH, ITUCKPUMHUHAIIMM I10 COLMAJIBHBIM, PEIUTHO3HBIM, PaCOBBIM,
HAI[MOHAJIbHBIM IIPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpEcax TIPa)KJaHCKOTO
oOmecTBa, y4JacTBOBaTh B  CaMOYINpaBJICHWU B  001meoOpa3oBaTeIbHOM
OpraHu3alii U JETCKO-FOHOIIECKUX OPraHu3alyaX; YMEHUE B3aUMOJECHCTBOBATH C
COIIMAJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAYCHUEM;
TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) MaTpUOTHYECKOTO BOCHUTAHMS: OCO3HAHHE C(POPMUPOBAHHOCTH POCCHUMCKOM
rpaXXJaHCKOW MIAECHTUYHOCTU, MATPUOTU3MA, YBAXKEHHUS K CBOEMY HapOMy, YyBCTBA
OTBETCTBEHHOCTH mnepesl PonuHOM, TOpIOCTH 3a CBOM Kpau, cBoro Pomnny, cBOM
A3bIK U KYJBTYpY, IPOIIIOE W HACTOsAIIEE MHOTOHAIIMOHAIBLHOTO Hapojaa Poccuu;
IICHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, HCTOPUYECKOMY U
MIPUPOJHOMY HACIICIIHIO,

MaMATHUKAM, TpagunusaMm HapoaoB Poccum, poctwxenusim Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX M TPYJAE; UJCHHAS YOSKICHHOCTh, TOTOBHOCTD K
CIIy>KeHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 3a €ro CyAbOy;

3) IyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHMS: OCO3HAHUE JYXOBHBIX IIEHHOCTEH
poccuiickoro Haponaa; chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO
MOBEJICHUS; CIOCOOHOCTh OICHUBATh CHUTYallMI0O U MPUHUMAThL OCO3HAHHBIC
pEllICHUsI, OPUEHTUPYACh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH;
OCO3HAaHME JIMYHOTO BKJIaJa B TOCTPOCHHE YCTOMYMBOIO  OyayIIero;
OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENSM W (WJIHM) APYTHMM YICHAM CEMbH,
CO3/IaHUI0 CEMbHU Ha OCHOBE OCO3HAHHOIO MPUHATHS LIEHHOCTEH CEMEMHOMN KU3HU
B COOTBETCTBUH C TPAAUIUAMHU HapoaoB Poccuu;

4) 5CTETUYECKOTO BOCIIUTAHUS: 3CTETHUYECKOE OTHOIIIEHUE K MUPY, BKJIIOYas
ACTETUKY ObITa, HAYYHOIO W TEXHHUYECKOTO TBOPYECTBA, CIIOpPTa, Tpyda H
00IIIeCTBEHHBIX OTHOIIICHMI;

CIIOCOOHOCTh  BOCTIPMHUMATH  PA3JIMYHbIE BUIBI HCKYCCTBAa, TPAIUIUU U
TBOPYECTBO CBOEr0 M JIPYTMX HAPOAOB, OLIYLIATh 3MOLUMOHAIBHOE BO3JCHCTBUE
UCKYCCTBAa; YOSXKICHHOCTh B 3HAYUMOCTH JUIS JUYHOCTH ©  OOIIEecTBa
OTEUYECTBEHHOIO U MUPOBOIO HCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TpaJuLMi W HAPOJHOIO TBOPYECTBA; TOTOBHOCTHh K
CaMOBBIPAXEHUIO B PA3HBIX BUJIAX MCKYCCTBA, CTPEMJIEHUE MPOSBIISATH KaueCTBA
TBOPYECKOU JINYHOCTH;

5) ¢uzuyeckoro BOCHUTAHUS: CHOPMUPOBAHHOCTH 3J0POBOTO H
Oe30macHOro 00pas3a XW3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO;
OTPEOHOCTh B bu3nIecKoM COBEpPILICHCTBOBAHUH, 3aHATHIX
CIIOPTUBHO-03JI0POBUTEIIBHON JEATEIbHOCTBIO; AKTUBHOE HENPUATHE BPEIHBIX
MPUBBIYEK U UHBIX (DOPM IPUUYMHEHUS Bpea pu3ndeckoMy 1
MICUXUYECKOMY 310POBbBIO;

6) TpyAOBOTO BOCHUTAHHUS: TOTOBHOCTh K TPYAY, OCO3HAHHE LIEHHOCTHU
MacTEPCTBA, TPYAOIOOUE; TOTOBHOCTbD K  aKTUBHOM  JCITEIbHOCTHU
TEXHOJIOTMYECKON M COLMAIIbHOW HAMpPaBIEHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATD,
IJIAHUPOBATh M CAMOCTOATENBHO BBINIOIHATH TAKYK JESATEIBHOCTh, MHTEPEC K



paznuyHbiM  cepaM TpodecCHoHATBHOM JEATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIM BBIOOP Oymyiied mnpodeccur W Ppearru30BBIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIAHBI; TOTOBHOCTH M  CIIOCOOHOCTH K  OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTHKEHUN BCEH KU3HH,

7) KOIOTUYECKOTO BOCIMTAHUA: CHOPMUPOBAHHOCTH SKOJOTUUECKON
KyJbTYpBI, TIOHUMAaHWE BIUSHUAS COIHUATBHO-DKOHOMHYECKHUX IMPOIECCOB HAa
COCTOSIHHE TMPUPOAHON M COLMAIBHOU Cpellbl, 0CO3HAHUE TII0OATBFHOTO XapakTepa
AKOJIOTMYECKUX TMpoOjeM; IUIaHUPOBAaHWE U  OCYUISCTBIICHHE JCUCTBUM B
OKpY>KaroIleH Cpesie Ha OCHOBE 3HAHUS LIEIeU
YCTOWYUBOTO  Pa3BUTHS  4YEIIOBEYECCTBA; AaKTUBHOE HEMPHUATHE JCHCTBUH,
OPUHOCIIIMX ~ Bpel  OKpyXaroueld  cpeie;  yMEHUE  NPOrHO3MPOBATH
HEONMAronpHUsATHBIE JKOJIOTMYECKUE TMOCIEACTBUS MPEANPUHUMAEMBIX JCHCTBUH,
IpeloTBpaliaTh MX; PACHIMPEHHE ONbITa  JEATEIbHOCTH  HIKOJOTUYECKOM
HAIPaBICHHOCTH;

8) IEHHOCTH HAYYHOTO MO3HaHUS: CPOPMUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAyKH M OOIECTBEHHOMU
NPAaKTUKH, OCHOBAaHHOTO Ha JAMAJIOre KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOETO MeCTa B TOJUKYIBTYPHOM MHUPE; COBEPIICHCTBOBAHUE SI3BIKOBOM H
YUTATENIbCKON KyJAbTYpPHl KaK CpPEICTBA B3aWMOACUCTBUS MEXKIY JIOAbMU H
NO3HAHHWSI MHpA; OCO3HAHWE IICHHOCTH HAayYHOH MAeSITeIbHOCTH, TOTOBHOCTH
OCYIIECTBIIATh MPOEKTHYIO M MCCIEA0BATENbCKYIO IESATENbHOCTh MHANBHIYaTbHO
U B TpyTIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

B pesynbrare ocBoeHHs MNporpaMmbl IO MareMaTHKE Ha YpPOBHE OCHOBHOTO
obmiero obpa3oBaHusa y oOydaromierocss OynyT copMuUpoBaHbl METaNpeaIMETHbBIC
pe3yabTaThl, XapaKTepU3yIOIIrecs OBJIaJICHUEM yHUBEpCATbHBIMU
MO3HABATEIbHBIMU  JICUCTBUSIMH,  YHUBEPCAIbHBIMH  KOMMYHUKAaTUBHBIMU
JEHUCTBUSAMH Y YHUBEPCAJIbHBIMH PETYISTUBHBIMU JeicTBUAMH. [l03HaBaTenbHbBIE
yHUBEpCaIbHbIC YUeOHbIE TCUCTBUS.

OgiaieHHe YHUBEPCAJbHBIMHI MO3HABATEIbLHBIMY I CTBHAMM:

a) 0a30BbIe JIOTHYECKUE JICHCTBUA: CaMOCTOSTCIBHO (OPMYJIMpPOBAaTH M|
aKTyaJu3upoBaTh MPOOJIEMY, pacCMaTpPHBAaTh €€ BCECTOPOHHE, YCTaHABIIMBAThH
CYIICCTBEHHBIA TPU3HAK WM OCHOBAHMS JUIS CPAaBHEHHUSA, KIACCH(PHUKAIIUK |
0000IICHHS; ONMPEACATh LU IeATEIbHOCTH, 3a/1aBaTh IMapaMeTPbl U KPUTEPUHU
UX JIOCTHXKCHHS, BBISIBIATH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B pacCMaTpHUBaEMbIX
SBJICHUSIX, BHOCHUTb KOPPEKTHUBBI B JIEATEIBHOCTb, OIICHMBATh COOTBETCTBHUE
pE3yJIbTaTOB IICNISIM, OICHHUBATh PHUCKHM IOCIEACTBHH JCATCIHHOCTH; Pa3BHBATh
KpPEaTUBHOE MBIIIJICHUE TIPH PEIICHUH )KM3HECHHBIX MTPOOIIeM;

0) 0a3oBbIC HCCIIE0BATEIIbCKUE JEHCTBUS: BJIAJICTh HaBBIKAMU
y4eOHO-MCCIICI0BATEILCKON M MPOCKTHOM NESITEIbHOCTH, HaBBIKAMH Pa3pelICHUs
npo0sieM; CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOATEILHOMY IIOWICKY METOIOB
peIIeHUsT TPAKTHYCCKUX 3aJlad, NMPUMEHEHHWIO Pa3IMYHbIX METOIOB ITO3HAHUS;
OBIIQJICHHE BHJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHUA, €ro
UHTEPIIPETAIIMKA, TMPEOOPA30BAHUI0O W MPUMCHCHHIO B PA3UYHBIX yYCOHBIX



CUTyallUsX, B TOM YHCIE MPU CO3AaHUM YYEOHBIX U COIMAIBHBIX IPOEKTOB;
dbopMupoBaHNE HAYYHOTO THIA MBIIUICHUS, BIaJCHUE HAYYHON TEPMUHOJIOTHEH,
KITIOYCBBIMHU TIOHSATUSMUA M METOJaMU; CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE
3ama4r B 00pa30BaTEbHON NEATEIHLHOCTH W JKU3HEHHBIX CUTYAIHsIX; BBISBISTH
MPUYUHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIM3UPOBATh 3a/1ayy, BBIABUTATh TUIIOTE3Y
€€ pelIeHUs, HAXOAUTh ApTyMEHTHI JIsi J0Ka3aTelbCTBa CBOMX YTBEPKICHUH,
3a/1aBaTh MapamMeTphbl U KPUTEPUM PEUICHUS; aHAJM3UPOBATh MOJYYEHHBIE B XOJI€
pelieHusl 3aJa4u  pe3ysibTaThl, KPUTHUUYECKU OIICHUBAaTh UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCJIOBHUAX; JaBaTh OIIEHKY HOBBIM
CUTyaIlusIM, OIICHHWBAaTh MPUOOPETCHHBIM OMBIT; pa3padarbiBaTh IUIAH PELICHUS
npoOJieMbl C Y4YETOM aHajlin3a UMEIOIIUXCS MaTepuajbHBIX W HeMaTepUalbHbIX
PECYpPCOB; OCYILIECTBIISITh ILIEJICHANPABICHHBIM MOUCK IE€pEeHOca CpPEACTB U
croco0o0B JIeHcTBUsS B MPO(ECCHOHAIBHYIO Cpely; YMETh NMEPEHOCUTHh 3HAHUS B
MO3HABATEIbHYI0 M TPAKTUYECKYI0 OONACTH KU3HEJCSATEIHHOCTH; YMETh
WHTETPUPOBATh 3HAHUSA W3 PA3HBIX MPEAMETHBIX OOJACTEH; BBIIIBUTaTh HOBBIE
UjeH, TpenjaraTb OPUTHHAIBHBIC TMOAXOABl W PEIICHUS, CTaBUTh NPOOJIEMBI U
3a/1a4u, JOIMYCKAIOIINE aJIbTEPHATUBHbBIC PEIICHNUS;

B) pabora ¢ wmHpOpManueil: BIageTh HAaBBIKAMH TOJYy4Y€HHUS HH(OpPMALUU U3
HMCTOYHHUKOB PAa3HbIX THUIIOB, CaMOCTOSATEIBHO OCYIIECTBISATh MOUCK, aHAJIN3,
CHUCTEMATHU3alUI0 M HHTEPIpETAUi0 WH(POpMalMKM pa3IMuHbIX BUAOB U (opm
MpEACTaBIEHHUS; CO3[aBaTh TEKCThl B PA3IMUHBIX (pOpMATaX C YUYETOM HA3HAUCHUS
uHpoOpMaLlMK U UEJIEBOM  ayAMTOpPHM, BbIOMpas ONTUMAJbHYI (GopMy
NpEACTaBICHUS W BU3YyaJM3allid; OIICHUBATh JOCTOBEPHOCTh, JIETUTUMHOCTh
uH(pOpPMAILIMKM, €€ COOTBETCTBHE IPABOBBIM M MOPAJIbHO-3TUYECKUM HOPMaM;
UCIIOJIb30BaTh CPE/ICTBA MHPOPMAIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pElIEHUH KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX W OpPraHM3allMOHHBIX 33734 C
coOmofieHneM TpeOOBaHUN JProOHOMHMKH, TEXHUKH O€30MacHOCTH, TUTHCHBI,
pecypcocOepekeHnsi, MPaBOBBIX U ATUYECKUX HOPM, HOPM HUHGOPMAIMOHHON
0€30MacHOCTH; BJIAJECTh HABBIKAMU pACIO3HABAHWMS W 3allUThl WHMOpMaIm,
nH(OPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiaieHne YHUBEPCATbHBIMM KOMMYHUKATUBHBIMH Y4€0HBIMHU J€iiCTBUSAMM:
a) oOIIeHue: OCYIIECTBISATh KOMMYHHUKAIIMU BO BCeX cpepax KU3HU; paclio3HABATh
HeBepOaJibHbIE CpENCTBA OOIICHUS, MOHUMAaTh 3HAUEHHE COIMAJIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHUIKM KOH(DIUKTHBIX CUTyalldd U CMST4aTh KOH(IIUKTHI,
BJIAJCTh pa3IMYHBIMU cnocobamMu 0o0IIeHUS u B3aHMOJICHCTBUS;
apTYMEHTHPOBAHHO BECTH JUAJIOT, YMETh CMsrdarb KOH(IMKTHBIE CHUTYallUH,
Pa3BEpPHYTO U JOTUYHO U3JIaraTh CBOKO TOUYKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

0) coBMecTHas JCSATEIbHOCTh: IOHUMAaTh M MCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHOM ¥ WHAMBUAYaJbHOW paloThl; BBHIOMpATh TEMATUKYy U METOJbI
COBMECTHBIX JIEUCTBHI C y4€TOM OOIIMX WHTEPECOB U BO3MOXKHOCTEH KaKIIOTO
YyjieHa KOJUIEKTUBA; IPUHUMATh 1I€JTM COBMECTHOU AESATEIbHOCTH, OPTraHU30BbIBATH
U KOOPAMHUPOBATH JECUCTBUS MO €€ JOCTHXKEHUIO: COCTABIISITh IUIAH JICMCTBUH,
pacupenensaTh pPOod C YYETOM MHEHWW YYaCTHHUKOB, OOCYXKIaTh pE3yJIbTaThl
COBMECTHOUM pabOoThI; OLIEHUBATh KAU€CTBO CBOETO BKJIajJa U KaXJOT0 y4YacCTHUKA



KOMaH/Ibl B OOILIUI pe3ysbTar Mo pa3padOTaHHBIM KPUTEPUSM; MpEeAsiaraTb HOBbIE
IIPOEKTHI, OLICHUBATh MJIEU C ITO3UIIMU HOBHU3HBI, OPUTMHAIBHOCTHU, IPAKTUYECKON
3HaYMMOCTH; KOOPAMHHUPOBATh M BBINOJHATH PabOTy B YCIOBHUSX peajbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJACUCTBUS; OCYIIECTBIISITh TO3UTUBHOE
CTPATETMYECKOE NOBEACHUE B PA3JIMYHBIX CUTYalUAX, HMPOSIBIATH TBOPYECTBO M
BOOOpaXeHHE, ObITh HHUIIMATUBHBIM.

OBiaieHHe YHHMBEPCAJIbHBIMH PEryJIsiTUBHBIMHM Y4eOHBIMM 1eliCTBUAMMU:

a) caMOOpraHM3alus: CaMOCTOSTENIbHO OCYIIECTBISATh IMO3HABATEIbHYIO
JEeSATENbHOCTh, BBISBIATH MPOOJEMBI, CTaBUTh W (HOPMYJIUPOBATh COOCTBEHHBIE
3a7aud B 0Opa30BATEIbHOM  NIEATETBHOCTH M JKU3HEHHBIX  CHUTYalUsX;
CaMOCTOSITENIbHO COCTAaBJIATh IUIAH PEUICHUs] MPOOJIIEMBI C yY4E€TOM HMEIOLIUXCS
pECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN M MPEANOUTEHUH; AaBaTh OLIEHKY HOBBIM
CUTyallUsiM; pacIIUpsATh paMKd Y4YeOHOro IMpeaMeTa Ha OCHOBE JIMYHBIX
OpEINOYTeHUN; JenaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBaTh €ro, OpaTb
OTBETCTBEHHOCTbH 32 PEUICHHE; OLIEHUBATh PUOOPETEHHBIN OIBIT; CIIOCOOCTBOBATh
(OpMUPOBAHUIO U MPOSBICHUIO IIMPOKOM 3pYIULIMU B pa3HbIX 00NACTAX 3HAHUM,
IOCTOSIHHO TIOBBIILIATh CBOM 00PAa30BaTENbHbII U KYJIbTYPHBIH YPOBEHB;

0) CaMOKOHTpPOJIb: JaBaThb OLEHKY HOBBIM CHTyalUsIM, BHOCHUTb KOPPEKTHUBBI B
NEATEIIbHOCTh, OLICHUBAaTh COOTBETCTBHUE PE3YJIBTATOB LESAM; BIAJACTh HaBBIKAMU
MO3HABATEIIbHON pedUIeKCMU KakK OCO3HAHUSI COBEPIIAEMbBIX JIEUCTBUU U
MBICITUTENBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI; HCIOJIb30BaTh MPUEMBI
pedraexcuu A OLIGHKM CUTyalldd, BEIOOpA BEPHOTO PEUIEHUS; YMETh OIICHUBATh
PUCKHU ¥ CBOEBPEMEHHO IPUHUMATh PELIEHUS 110 UX CHUKEHUIO;

B) OMOLMOHAJBHBIM  MHTEJUIEKT, MPEANoNaraoumi  chopMUPOBaHHOCTH:
CaMOCO3HAHHMS, BKJIIOYAIOUIETO CIHOCOOHOCTh IMOHMMATh CBOE 3MOLMOHAIBHOE
COCTOSIHME, BUJIETh HAIIPABJICHUS! PAa3BUTHS COOCTBEHHON 3MOIIMOHAIBHON Cephl,
ObITh YBEpEHHBIM B ce0e; CaMOpEryIMpOBaHMs, BKIIOYAIOIIETO CaMOKOHTPOJb,
YMEHHE NpPUHUMATh OTBETCTBEHHOCTh 3a CBOE I[IOBEIEHUE, CIOCOOHOCTH
aJalTUPOBAThCSl K SMOIMOHAJIBHBIM H3MEHEHUSIM U MPOSBIATh TMOKOCTH, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEH MOTHMBAllMM, BKJIIOYAIOUIEH CTPEMIICHHE K
JOCTVDKEHHUIO LIETU U YCIIEXY, ONTUMM3M, HHUIIMATUBHOCTb, YMEHNE JACHCTBOBATD,
UCXOJI U3 CBOMX BO3MOYKHOCTEH; 3MIIATHUH, BKIIOYAOUIEH CIOCOOHOCTh IOHUMATh
OMOLMOHAJIBHOE COCTOSIHUE [JPYTUMX, YYMUTBIBaThb €ro IpPH OCYIIECTBICHUU
KOMMYHHUKAIIMM, CHOCOOHOCTh K COYYBCTBUIO U CONEPEKUBAHMIO; COIMATBHBIX
HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBAaTh OTHOILIEHUS C APYTHUMH
JIOIbMHU, 3a00TUTHCS, IPOSBIISATH MHTEPEC U pa3peliaTh KOHPIUKTHI;

I') IpUHATUE ce0s U IPYTUX JIIOAEH: MpUHUMATh ce0sl, TOHMMasi CBOM HEJOCTATKU U
JOCTOMHCTBA; IIPUHUMAarb MOTHBBI M APryMEHTBHl JIPYTMX JIOACH IPU aHAIU3e
pPE3yNIBTATOB NEATEIBbHOCTH; IIPU3HABATh CBOE IPABO U IPABO APYIUX JIIOAEH Ha
OLIMOKY; pa3BUBAaTh CIIOCOOHOCTH MOHUMATh MUP € MO3ULUH JIPYTOr0 YEI0BEKA.

NNPEAMETHBIE PE3YJ/IBTATbI



1) BmageHue MeToJaMH J10Ka3aTesIbCTB, AJITOPUTMAMM PEIICHUs 3ajad; YMEHHE
(GopMynupoBaTh ONpPEIEIICHUs, AKCUOMBI U T€OPEMbI, IPUMEHSATh UX, MPOBOIUTH
JIOKa3aTeNbHbIE PACCYXKACHHUS B XOAE pEUIeHUS 3aJad; yYMEHHE ONEpPUpPOBaTh
HNOHATUSMU: OIPEACIICHHE, AKCMOMa, TEOpPEMA, CJEACTBHE, CBOMCTBO, MPU3HAK,
JI0Ka3aTeIbCTBO, PABHOCHIBHBIE (DOPMYTUPOBKH; yMEHHE (QOPMYIHPOBATH
oOpaTHOE M MPOTUBOMNOJOXKHOE YTBEP)KIAEHUE, MPUBOAUTH NIPUMEPHl H
KOHTPIIPUMEPBI, HKCIOJIB30BaTh METOJ MaT€MaTHYeCKOM HWHAYKLHMH; TPOBOAMTH
J0Ka3aTeNbHbIE PACCYXACHUS MpPU PEIICHUH 3a]a4, OLEHUBATh JIOTUYECKYIO
PaBUIBLHOCTb PACCYKIECHUM;

2) yMeHue OnepupoBaTh MOHATUSMU: CTENEHb YHCIIA, CTENEHb C LEIbIM
HoKas3aTrejaeM, KOPEHb HaTypaJlbHOM CTENEHM, CTENeHb C PALMOHAJIbHBIM
nokasarejieM, CTENeHb C JIEWCTBUTENbHBIM (BELIECTBEHHBIM) IIOKA3aTeleM,
aorapudmM 4ucia; yMEHHUE BBIIOJIHATh BBIUMCICHUE 3HAYEHUM U NMPeoOpa3oBaHUs
BBIpaKEHUN co CTEIEHIMU u norapupmMamu, npeoOpa3oBaHus
JIpOOHO-pallMOHANIBHBIX ~ BBIPAXKEHUH; ) yMEHHME CBOOOIHO  ONEPUPOBATH
HNOHATUAMU: Jorapu(m yucia, CHHYC, KOCHHYC U TAaHT€HC IPOU3BOJIBHOTO YHCIA;
3) yMeHHE OmepupoBaTh MOHATUSAMHU: PALMOHAIBHBIE, HPPALHOHAIBHEIE,
noKa3aTeabHbIe, CTEIIEHHBIC, JJOrapu(MUIECKUE, TPUTOHOMETPHUUECKUE YPABHEHHUS
Y HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHe omnepupoBaTh MOHATHSAMHU: (QYHKIMS, HeNpepbiBHAs (QyHKIUS,
IPOU3BOJHASA, MEPBOOOpa3Hasi, ONpPENEICHHBIM WHTErpaj; YMEHHUE HaxOAMTh
IPOU3BOJHBIE AIIEMEHTAPHBIX (YHKIUH, HCIOJIb3Yys CIPABOYHbIE MaTepualbl;
UCCIIeIOBaTh B MPOCTEHIIMX ciaydasxX (yHKIMM HAa MOHOTOHHOCTb, HaXOAMUTh
HauOOJIbIINE U HAUMEHBUINE 3HaY€HUs (PYHKLIMN; CTPOUTH I'pa)Ky MHOTOYJICHOB
C  HCIOJb30BAHMEM  amnmapara MaTeMaTHYEeCKOIO  aHalu3a;  [PUMEHSTH
POU3BOJIHYIO npu peleHun 3aj1a4y Ha JBUKECHUE; perarb
IPAaKTUKO-OPUEHTUPOBAHHBIE 33/1a41 HAa HAaHOOJIbIIINE U HAUMEHBIIINE 3HAYSHUS], Ha
HAXOXJEHUE IyTH, CKOPOCTH W YCKOPEHUS; YMEHHUE HCIOJb30BaTh CBOMCTBA M
rpaduku GYHKIUHN I pereHus ypaBHEeHUI, HEPaBEHCTB U 3a7ia4 C apaMeTpaMu;
n300paxkaTb Ha KOOPJIMHATHOW IIJIOCKOCTH MHOXKECTBA PEUIEHUN YpaBHEHHI,
HEPABEHCTB U UX CHCTEM;

5) yMeHue onepupoBaTh NOHATHSAMH: pallMOHAJIbHAs (YHKIUS, [OKa3aTesbHas
byHKIUS, CTEIICHHAs dyHKIMS, JorapupmMuyecKas dyHKIMS,
TPUTOHOMETpUYECKHE (YHKUMU, 0OpaTHble (PYHKLIHMH; YMEHUE CTPOUTH Tpaduku
U3YYEHHBIX (YHKIUH, HCIOJIb30BaTh TpadUKu MpU H3YYEHUH IMPOLIECCOB U
3aBUCUMOCTEH, MpU PELICHUHU 3aJlad U3 JPYruX y4yeOHBIX IPEeIMETOB W 3aJad U3
peanbHOM )KM3HU; BhIpaXXaTh (OPMYIIaMH 3aBUCUMOCTH MEX/ly BEJINUYMHAMY;

6) yMeHue pellaTh TEeKCTOBBIE 3a/laul Pa3HbIX TUIOB (B TOM YHUCIJIE HA MPOLEHTHI,
JI0JIM ¥ 4acTH, Ha JABM)KEHUE, paboTy, CTOMMOCTbh TOBAPOB U YCIIyT, HAJIOTH, 3a]]a4u
U3 00JacTh YNpaBiICHUS JTUYHBIMM W CEMEWHBIMU (UHAHCAMU); COCTABISATH
BBIPQXKECHMSI, YPAaBHEHMs, HEPAaBEHCTBA M HUX CHUCTEMbl IO YCJIOBHMIO 3aJlauu,
UCCIIEZIOBATh MOTYYEHHOE PELICHUE U OIIEHUBATh MPaBIONOI00HOCTh PE3YIIbTATOB;
7) yMeHHE OIepHpoBaTh TMOHATUSAMU: CpeAHee apu(pMeTHUYecKoe, MeauaHa,
HauOOJbIIE W HAaUMEHbIIEE 3HAYECHMs, pa3Max, JIUCIEpPCHUs, CTaHAAPTHOE
OTKJIOHEHHE YHCIIOBOIO Habopa; yMEHUE U3BJIEKaTb, MHTEPIPETUPOBATH



uH(poOpMaIIMIO, TPEACTaBICHHYI0 B TabnmuIax, Ha Auarpammax, rpadukax,
OTPaXAaIOIlyl0 CBOWCTBAa peajbHBIX MPOLECCOB U SBICHUN; MPEICTaBIAThH
UHPOpMAIMIO C MOMOIIbIO TAaOMUI] U JUarpamMM; HCCIEJOBAaTh CTATUCTHUYECKHE
JaHHbIE, B TOM YHUCJIE€ C MPUMEHEHHEM rpaUuecKrX METOJOB M 3JIEKTPOHHBIX
CPEIICTB;

8) ymeHue OonepupoBaTh MOHATUSMH: CIyHYaHBIM ONBIT U CllydyaliHOE COOBITHE,
BEPOATHOCTh  CIIyYalHOTO COOBITHS; YMEHHUE BBIYUCIATH BEPOATHOCTH C
UCTIONB30BAHUEM TpapUuecKuX METOJOB; MPHUMEHSTH (POPMYIBI CIOXKCHHUS |
YMHOXEHHUSI BEPOATHOCTEW, KOMOWHATOpPHBIE (aKThl U (POPMYJbl MPU PELICHUU
3a/1a4; OLIEHHUBATh BEPOSTHOCTH PEATbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4YailHbIMU
BEJIMUYMHAMU; YMEHHE IPUBOANUTH MPUMEPBI NMPOSBICHUS 3aKOHA OOJBIINX YHUCET B
IPUPOJHBIX U OOLIECTBEHHBIX SIBICHUSX;

9) ymeHue omnepupoBaTh MOHATHUSMU: TOUKa, MpsMasi, MIOCKOCTh, MPOCTPAHCTBO,
IBYIPAaHHBIM  yroj,  CKpeUIMBAlOIIMECs  MpsMble,  NapajuIeIbHOCTb U
NEePIEHIUKYISIPHOCTD MPSIMBIX U IIOCKOCTEHN, YTOJI MEXAY IPSIMBIMH, YTOJI MEXITY
OpsIMOM U TUIOCKOCTBIO, YIOJ MEXJY IUIOCKOCTSIMH, PacCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXIy MPSMBIMH, PACCTOSHHE MEXIY IJIOCKOCTSIMU;
YMEHHE WCIIONIb30BaTh NpPHU PEHICHUH 3a4a4 H3y4YeHHbIE (DAKTBI M TEOpEMbI
IUTAHUMETPHUH; YMEHUE OLIEHUBATh pa3Mepbl OObEKTOB OKPYKAIOIIET0 MHUPA;

10) ymeHue omnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, CEUEHUE MHOTOTPaHHHKA,
KyO,

napajuienenunen, IMpu3Ma, Oupamuaa, ¢Gurypa U IOBEPXHOCTh BpalleHUs,
HWIMHAP, KOHYyC, Map, cdepa, cedeHus Qurypbl BpallleHHs, TIOCKOCTb,
Kacaromascsi cQeppl, LWIMHAPA, KOHYyca, IUIOMIAJb MOBEPXHOCTH INHUPaAMHJIBbI,
OpuU3Mbl, KOHyca, LWIMHApA, IUIomanbs cheprl, o0beM KyOa, HpSIMOYIrOJIBHOIO
napajuleJienunesna, MUpPaMHUIIbl, NPU3MBI, IWIMHApPA, KOHyca, IIapa; yMEHUe
n300pakaTb MHOTOI'PAaHHUKU M MOBEPXHOCTH BpAIllEHUs, UX CEYEHUS OT PYKH, C
IIOMOIIIbIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CpPEICTB; yMEHHE
pacrno3HaBaTh CUMMETPHIO B NPOCTPAHCTBE; YMEHHE PACIIO3HABATh MPaBUIIbHbBIE
MHOTOTPaHHUKH;, YMEHHUE CBOOOJHO OINEpPHPOBATh TMOHATHSAMHU: JBH)KEHUE,
napajuiebHbId IEPEHOC, CUMMETPHUS Ha IUIOCKOCTU U B MPOCTPAHCTBE, TOBOPOT,
npeoOpa3zoBaHue MON00Us, MONOOHBIE (DUTYpPBI; YMEHHUE PAaclo3HaBaTh PaBHbBIE U
no00HbIE (PUTYpBI, B TOM YHUCJE B MPUPOJE, UCKYCCTBE, APXUTEKTYpPE; YMEHHE
UCIOJIb30BATh TEOMETPUUYECKUE OTHOLLIEHUSI, HAXOAUTh F€OMETPUUYECKHUE BEIIUYUHBI
(nmuHa, yroj, miomiaab, oObEM) MpU PEIICHUH 3aad U3 JPYruX y4eOHbIX
PEeIMETOB U U3 PealbHOU KU3HH;

11) ymeHue omepupoBaTh MOHATUSAMU: JIBUKEHHE B IMPOCTPAHCTBE, MOJOOHBIE
(Gurypsl B MpOCTPAHCTBE; MCIIOJIB30BAaTh OTHOLIECHHUE IUIOMIAJEH MOBEPXHOCTEHN U
00BbeMOB TIOJJOOHBIX (PUTYp MPU PEIICHUU 3a/1a4;

12) ymeHHe BBIYUCIATH TE€OMETPUYECKHE BEJIUYMHBI (JUIMHA, YToj, IUIOIAb,
00beM, TUIONIA/lb TOBEPXHOCTH), UCTIONB3YS U3yUeHHbIE (POPMYIIbl U METOJIBI,

13) ymenue onepupoBaTh MOHATHUAMHU: TPSAMOYTOJbHAS CHUCTEMa KOOPJIUHAT,
KOOPJIHMHATHI TOYKH, BEKTOP, KOOPAHHATHI BEKTOPA, CKAJISPHOE MPOU3BEIECHUE, YTOJ
MEXIYy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHCIIO; HAXOAUTH



C TIOMOIIBIO M3YyYCHHBIX (HOPMYJ KOOPAWMHATHI CEPEIUHBI OTPE3Ka, PACCTOSHHE
MEXKIY JBYMSI TOUKAMU;

14) ymeHue BBIOMpATHh MOAXOMAMIMNM H3YYSHHBIH METOJ JUIS PEIICHHS 3a/J1a4H,
pacIio3HaBaTh MaTeMaTH4YeCKUe (PaKThl 1 MaTEMaTHYSCKHUE MOJICIIH B IPUPOIHBIX U
OOILIECTBEHHBIX  SBJICHUSIX, B MCKYCCTBE; YMEHHE MPUBOJUTH MPUMEPHI
MaTEMAaTUYECKUX OTKPBITUA POCCUMCKOW U MUPOBOW MATEMATHYECKOW HAYKH;

15) ymenue onepupoBarh HOHATUSIMU: MHOXKECTBO, TOJIMHOKECTBO, OTIEpaIliy Ha/l
MHOXECTBAMH; YMEHHME HCMOJIb30BATh TEOPETUKO-MHOXKECTBECHHBIN ammapar Jis
ONKMCAaHUA PEaJbHBIX MPOILIECCOB U SBICHUM MPHU PEIICHUU 3a]a4, B TOM YHUCIE U3
JPYTUX Y4eOHBIX MPEIMETOB;

16) yMmeHue ornepupoBaTh MOHATUSIMU: HaTypaJIbHOE YUCIIO, IIEJI0€ YUCIIO,
OCTAaTOK MO MOJYJIIO, PAallMOHAIBLHOE YMCIIO0, UPPAIMOHAIIBHOE YHCIIO, MHOXKECTBA
HaTypajbHbIX, IEJNbIX, PpPalMOHAIBHBIX, JCHCTBUTEIBHBIX YHCEN; YMEHHUE
UCIIONB30BaTh IPU3HAKH JICIUMOCTH, HAWMEHBIIUK OOIMH JACHUTEeNh |
HauMeHbIlee oOIee KparHoe, alnropuT™ EBKiauga npu  pelmIeHWH  3aj1ad;
3HAKOMCTBO C Pa3JIMYHbIMU MMO3UIIMOHHBIMHA CUCTEMAMU CUHUCIICHUS,

17) ymeHue omnepupoBaTh MOHITUSIMU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHUCTEMa YPAaBHCHUN U HEPABEHCTB,
PaBHOCWIBHOCTh ~ YPAaBHEHHM, HEPAaBEHCTB U  CHUCTEM, pPAlMOHAJIbHBIE,
VppalluOHAIBHEIE, MoKa3aTeIbHEIE, CTCIICHHBIE, norapumuyeckue,
TPUTOHOMETPUYECKUE YPABHCHUSI, HEPABEHCTBA U CHUCTEMbI, YMEHHUE pEIIaTh
YpPaBHEHUSI, HEPABEHCTBA U CHUCTEMBI C TIOMOIIBIO PA3JIWYHBIX MPUEMOB; PEIIAThH
ypaBHEHHUsI, HEPABEHCTBA M CHUCTEMbI C IMapaMeTpoM; IMPUMEHATH YpPaBHEHUS,
HEPABEHCTBA, UX CHUCTEMBI ISl PEIICHUS MaTreMaTM4YeCKUX 3aJad W 3aJad U3
pa3IMYHBIX 00acTel HayKH U peajbHON KU3HM;

18) ymenue cBOOOJHO ONMEpPUPOBATH MOHATHIMU: IOCIEAOBATEIHHOCTD,
apudMeTndecKkass TMPOTPECCUs, TEOMETPHUUECKass mporpeccusi, OECKOHEYHO
yObIBaromas reoMeTpuuecKas MIPOTPECCHUS; yYMEHHUE 3a/1aBaTh
MOCJIETIOBATEIbHOCTH, B TOM YHCJIE C IIOMOIIBIO PEKYPPEHTHBIX (hOPMYII.



1.5

y4yeOHoro nmpenmMera Maremaruka

Iloka3aTreqin W KpUTEPpUU OUECHHUBAHUS Pe3yJbTATOB OCBOCHUSA

OcHOBHBIE BH/IbI OcHoBHbBIE Kpurtepun Temarnyeckue dJ10KH, HaunmenoBanue
esITeJILHOCTH MoKa3aTeIn OLIEHKH TEeMBI OIIEHOYHBIX CPEICTB
o0y4arouerocst OLleHKHU

pesyabTara Texymmii IIpomexyTouna
KOHTPOJIb sl aTTecTanus
1 3 4 5 6 7

1 — Buasl orieHka oTBeToB Ha | OrneHka 5 1.Pa3BuTHe MOHATHS O Yerubrit Ox3ameH (J)

JIeSTETBHOCTH CO BOIIPOCHI (oTn4HO) YHCIIe, MHOXKECTBA. . ompoc (YO) ITpumepHsIe

CJIOBECHOM [IpenoAaBares, BBICTABJIAETCS 2. OyHKIUH U TectupoBanu 3ananus 3.1.

(3HaKOBOW) CaMOCTOSATENLHOM oOyJaroiemycs, eciu rpaduku. CreneHs ¢ e (T)

OCHOBOIA: paboTsl cTyneHTa, | OH Ha Bompocsl (B LEJTBIM [TOKa3aTesIeM. KonTponbHas

1. Cnymanue B COOTBETCTBUHM C | mpepenax nporpammbl) | CremneHs c pabota (KP)

00BsSCHEHUH Temamu Y/I. JIaeT MPaBUIIbHBIC, pannoHaIbHBIM

YUUTEIA. CO3HATEeNbHBIC U MIOKa3aTeNeM. OuenouHoe

2. Cnymanue u OLICHKA YBEPEHHBIE OTBETHI. 3.IlokazarenbHas cpexctso 1.1

aHaIM3 HEOOXOIMMOTO [Tpu BEITOTHEHUN GyHKIHS.

BBICTYTIJICHUN oObeMa 3HaHWI B | mpakTHueckuXx 3amanuii | 4.Jlorapmdpmmuueckas OrnenogHoe

CBOUX BBITIOJTHEHHBIX YMeeT CaMOCTOSTENbHO | (yHKIHMS. cpexcTso 1.2

TOBapULIEH. IMACbMEHHBIX NIOJIB30BaThCS 5. ®opmyibl

3aJaHUuAgX, TMOJTYYCHHBIMHA TPUTOHOMCTPUH. OHCHO‘-IHOG

3.CaMOCTOSATENbH | CaMOCTOSITENBbHOM 3HaHUAMHU. M3moxui Tpuronomerpuueckue cpeactso 1.3

ast pabora ¢ paboThl CcTyneHTa, | Marepuaji rpaMOTHBIM ypaBHEHHS U

Y4EOHUKOM. ,TBOPYECKHX pabOT | S3BIKOM B HEepaBEHCTBA.

4. Pabota ¢ OnpeAesIEeHHOM TpuronoMmerpuueckue

Hay4YHO-TIONYJISIPH | OIIEHKa JIOTHYECKOH (GyHKIMN 1 UX

Ol TNTEPaTypOH. BBITIOJTHEHHBIX MOCIIEA0BATENHHOCTH, rpaduky.

5. Otbop u TIPAKTHIECKIX TOYHO HCIIONB3YS 6.ITocnemoBarensHOCTH

CpaBHEHHE 3aJaHuN Ha | MaTeMaTHYECKYyI0 U TIPOTPECCHH.

Marepuasa 1o 3aHATUSX, TEPMUHOJIOTHIO U 7. BBenenue B

HECKOJIbKHM CaMOCTOSATENLHOM CHUMBOJIMKY. B CTEPEOMETPHIO.

HACTOYHHKAM. paboTHI CTyJeHTa MUCBMEHHBIX padoTax [IpsiMble U IUIOCKOCTH B

6. Haniucanue JIOIYCKaeT TOJIBKO MIPOCTPAHCTBE.

pedepaToB u
JIOKJIAJ0B.

7. BeiBog u
JI0Ka3aTelIbCTBO
dopmyi.

8. Ananus
dopmyi.

9. Pemienne
TEKCTOBBIX
KOJIMYECTBEHHBIX
M KaYECTBEHHBIX
3aad4.

10. Brimonnenune
3aJJaHuH 110
pa3rpaHIYCHUIO
MOHATHH.

12.
Cucremarnsarus
y4e0HOTO
Marepuana.

IT — BugbI
NESITENLHOCTH Ha
OCHOBE

He3Ha4YNTEIbHbIC
OIITUOKH.

Ornenka 4 (xoporo)
BEICTaBIISIETCS
o0ydJarormemMycs, eciu
OH Ha BONIIPOCHI (B
mpezaenax IporpaMMBbI)
oTBevaet 0e3
3aTpyJHEHUNA. YMeeT
IMPUMEHATH
TMOJIYUYCHHBIC 3HAHUA
MIPY BBITTOJTHCHUA
MPAKTUYICCKIX
3amanuid. B pabote
JIOTYIIEHB! HeOOIbIINE
npoOeibl, He
HCKa3UBIIIHEC
MaTeMaTHIecKoro
colepkaHus orsera. B
MUCbMEHHBIX paboTax
JIOyCKaeT
HE3HAYUTCIIbHBIC
OIIIUOKH.

8. BexTops! 1
KOOp/IMHATHI B
IIPOCTPAHCTBE.

9 IlpousBogHas
(GYHKINHT 1 ee
IIPUMEHCHHE.

10. MeTeTpan u ero
IIPUMEHEHHE.
11.MHOTOrpaHHUKH
12. Tena BpamieHus
13.Cuctemsr
YPaBHEHHH.

14. DnemeHTsI
KOMOWHATOPHUKH,
TEOPHUH BEPOSITHOCTEH,
MaTeMaTHIeCKOH
CTaTHUCTHUKH.




BOCIIPHUATHS
2JIEMEHTOB
JIEHCTBUTENBHOCT
u: 1. Habmronenue
3a
JIEMOHCTPAIUSIMH
YUHATEIIS.

2. [Ipocmotp
Y4eOHBIX
(GUIBMOB.

3. Ananus
rpadukoB,
TaOIUL, CXEM.

44. O0bsacHenne
HaOJII0aeMBIX
SIBJICHUM.

5. Ananms
TIPOOIEMHBIX
CUTyaluH.

1T — Bugm!
eSITEILHOCTH C
MPaKTUYECKOU
(ombITHOI)
OCHOBOIi: 1.
Pemienue
IKCIICPUMEHTAIBH
BIX 3a7a4.

2. Pabora ¢
pa3maTodYHBIM
MaTepHasoM.

3. Iloctpoenue
THUIIOTE3BI Ha
OCHOBE aHaJIM3a
HAMEIOIIUXCS
JIaHHBIX.

Orenka 3
(YIOBIETBOPUTEIHHO)
BBICTaBJISIETCS
oOyJaromemycs, eciu
OH 3HAET TOJIBKO
OCHOBHOM
[IPOrpaMMHBII
Marepuai. [pu
[IPUMEHEHUU 3HAHUU Ha
MIPaKTHKE UCIBITHIBAET
HEKOTOpbIE
3aTpyJHEHUS U
MIPEOI0IEBAET UX C
HeOOJIBIIOI MOMOIIBI0
IpernoiaBaress.
Wmerorcst 3aTpytHeHUS
WJIN JIOITYIIIEHBI
OIIMOKH B
ONpEAEIICHUY IOHATUH,
UCTIONIb30BaHUHU
MaTeMaTH4eCKOu
TEpPMHHOJIOTHH,
yeprexax. B ycTHbIX
OTBETax JOIyCKaeT
OIIMOKH MpH
M3JIOKEHUH MaTepHraa
U TIOCTPOCHHUU PEUH.
Onenka 2
(Hey1oBIETBOPUTEILHO
) BBICTABIISICTCS
oOydJarormemycsi, ecin
OH 00HapyKUBAeT
HE3HAHUE WU
HETMIOHUMaHue OoJIbIIeit
YacCTU IIPOrPaMMHOTO
Marepuaia, OTBE4aeT,
Kak IpaBuIIo, JINIIb Ha
HaBOJISIIIIME BOTIPOCHI
IpenoiaBaTess
HeyBepeHHo. B
MIICBMEHHBIX paboTax
JIOIYCKaeT YacThIe U
rpyOBIe OIHOKH.




2 TEKYIIUH KOHTPOJIb

Texymuii KOHTPOJIb MPOBOAMUTCS HA MPAKTUYECKUX 3AHATUAX U BKIIOYAET B
ce0st OLIEHKY 3HAHHUM 1 YMEHUH, KOMIIETEHIIUN 00yJaroIIiXCsl.

@opMbl IPOBEAECHUS TEKYILIETO KOHTPOJIS:

1 ycTHBIM ompoc, MUCBMEHHBIA OMPOC (MOXKET OBITH MPOBENEH B dopMme
TE€CTUPOBAHUS),

2 BBINIOJIHEHUE MPAKTUYECKUX pPaAOOT MpU MPOBEACHUU MPAKTHUUECKUX
3aHATHM,

3 BHeaygUTOpHash caMOCTOATeNbHas padoTa, B TOM YHUCJE COOOIIEHHE MO
TeMe Win pedepaTuBHOE 3aJaHUE, WJIM HUCCIENOBAaTENbCKOE  3aJlaHue,
IIPEAYCMaTPUBAIOLIEE CO3IAHUE U 3AIIUTY DJIEKTPOHHOW NMPE3EHTALMU 10 TEME, U
T.IL

Ouenounoe cpencrso 1.1
JJISl IPOBEACeHNUS TEKYIIero KOHTPOJIA B (popme onpoca
Teopemuueckue eonpocel 0,11 yCmHo20 u(uiu) NUCLMEHHO20 ORPOCA 014
OUEHKU 3HAHUIL 8 X00e MeKYyu|e20 KOHMpPOJi.
1llo meme «Tpuconomempusiy:

1) Kakoii pannyc Ha3pIBalOT HaYaIbHBIM? (PUCYHOK)
2) Kakoii yroj moBOpoTa CYUTAIOT MOJOKUTEIIbHBIM, OTPULIATEIbHBIM? (PHC.)
3) Kakoii OykBoii 0003Ha4alOT yToJ MOBOPOTA; KAKUM JIEUCTBUTEIBLHBIM YUCIIOM OH
MOKET BBIPAKATHCS?
4) Kaxoii yros moBopoTa Ha3bIBaIoT yriioMm 1, 2, 3, 4 yerBepreii?
5) Kaxoit uerBeptu npunaanexar yoisl 0, £90, £180, +£270, +360...7
6) [aiiTe onpenesieHre CUHYCa yIiia o, JJis KAKUX 3HAUCHHUI O, UMEET CMBICI
BBIpAJKEHUE SIn o?
7) Halite onpeielieHUEe KOCUHYCa O, JIJIsl KAKUX 3HAYEHUU O, UMEET CMbICT
BBIpAJKEHUE COS a7
8) JlaliTe onpenesieHre TaHT€HCA yIiia O, JJI KAKKUX 3HAUEHHUH O, UMEET CMBICII
BBIpakeHue tg a?
9) Haiite onpeselieHNEe KOTaHT€HCa YA o , JIJIsl KAKUX 3HAYEHUE O, UMEET CMbICT
BBIpaXKeHHE Ctg a?
10) Kakue QpyHKIIMN HAa3BIBAIOTCS TPUTOHOMETPUYECKUMU (U TToueMy)?
11) KakoBa ob61acTh 3HaU€HHI CUHYCa, KOCUHYCa, TAHTeHCa, KOTaHTeHca?
12) 3nauenue TpuronomeTpuueckux Qynkiuii 0, 30 (pucyHoK)
13) 3nauenue TpuronomeTpuueckux QyHkiuii 45, 60, 90 (pucyHok)
14) 3nauenne Tpuronomerpuueckux Qynkmuii 60, 180 (pucynok)
15) 3nauenue Tpuronomerpudeckux dynkiuit 270, 360 (prucyHoOK)
16) Kakue 3HaKM UMEIOT CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, B KXKJI0U
KOOPAMHATHON YETBEPTH.
17) Kakue u3 TpUroHOMeTpU4eCKUX (PYHKIUHN SBISIOTCS YETHBIMU, KaKHUe
HEYETHBIMU. 3alUIIUTE COOTBETCTBYIOIINE PABEHCTBA.
18) B uem 3akiirouaeTcs CBOMCTBO NEPUOAMYHOCTH TPUTOHOMETPUUECKHUX
GbyHKUUA? (PUCYHOK)



19) Uto Ha3biBaeTcs paguaHoM? (PUCYHOK)

20) Bripa3zute B paguanax yrisl, paBubie 30, 45, 60, 180, 270, 360.

21) IIpaBuiio nepeBoAa rpaayCcHOM MEPHI B paIMaHHYIO, U paIMaHHON B
IpagyCHYIO.

22) OnpeneneHue cCMHyca, KOCUHYCa, TAHI€HCA, KOTAHTE€HCa IS yIva
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

23) OCHOBHBIE TPUTOHOMETPHUECKUE TOXKIECTBA.

Ilo meme «llpouzeoonas ynkyuuy:

[Ipupanienue aprymeHra

[Tpupamenue hyHKIMN

Omnpenenenue cexyiien k rpadhuxy QyHKIUNA
['eomeTprueCcKuil CMBICII IPUPALIECHUS
Omnpenenenue KacaTeabHOU K rpaduKy QyHKIUN
Ornpexnenenne NpOU3BOAHOM

['eoMeTpruUeCKUiA CMBICIT MPOU3BOAHOMN
[IpaBuiia BBIUKCICHUS TPOU3BOIHBIX
[TpousBonHasA CI0KHON PYyHKIUU

XN R WD =

Bonpocw k 3auemy no meme «llpumenenus npouzgooHou»

JlocTarouHbIii IpU3HAK BO3pACTaHUS (PYHKITUH.
JlocTaTouyHbIN MpU3HAK YObIBAaHUS (DYHKIIHH.
HeobOxonumoe ycinoBHe 3KCTpeMyMa.
[Ipu3Hak MmakcuMyma (QyHKIIHH.
[TpuzHak MuHUMYyMa (PyHKIUH.
Haxoxxnenne HanOobIIEro 1 HAMMEHBIIETO 3HAYECHUS (PYHKIIMH.
Kpurepun oneHkn oneHo4HOro cpeactna 1.1amsa npoBeaeHns TeKyIero
KOHTPOJISL B popMe omnpoca
[Ipu npoBeneHnn onpoca 00y4arOIIMXCS UCTONIb3YIOTCS CIEAYIOIINE KPUTEpUU
OIIEHKH BBINIOJIHEHUS] YCTHOTO WJIM MUCbMEHHOTO ONPOCa MO MPOBEPKE 3HAHUM.
OreHKa TeKyIero KOHTPOJIs 3HAaHUM MpeycMaTpuBaeT CyMMHUPOBaHUE OaJlIOB
10 CIEAYIOIIHUM KPUTEPHUSIM:
[IpaBUIBLHOCTH U TIOHOTA - OT 2 10 5 0aJIoB.
CamMOCTOSITENNBHOCTD B BBIIIOJTHEHUH 33JJaHUs - OT 2 110 5 0aJioB.
Bonpocwvl kK meopemuueckum onpocam no ceomempuu
1. 2. AKCHOMBI CTepeoMeTpPUH
. Akcuoma 1 (Yepes moOble 3 TOUKH. .. )
2. Axcuoma 2 (Ecnu 2 Touku...)
3. Akcuoma 3 (Ecnu 2 miockoctu.. )
1. 3. CiieACTBUA U3 aKCHOM
4. Teopema 1 (Uepes npsmyto...)
. Teopema 2 (YUepe3s 2 nepecekaroniyecs. .. )
. 4. IlapaniesibHbIE IPAMBIE B IPOCTPAHCTBE

A

[S—

W



6. Onpenenenne napauieabHbIX IPSIMBIX B IPOCTPAHCTBE
7. Teopema o napauieabHbIX IpsAMbIX (Uepes mo0yro TOuKy...)
1. S. [lapa/uieIbHOCTH TPEX NMPSAMBIX
8. JlemMa 0 mepeceueHuHn II0CKOCTH MapaieabHbIMU npsaMbiMu (Eciiu oina. . .)
9. Teopema o0 napauieabHOCTH TpEX npsmbIx (Eciu age...)
1. 6. [lapaniieIbHOCTD NPSAMON U IJIOCKOCTH

10. 3 cimyyas B3aMMHOTO paclOI0KEHHS IPSIMOM U IIJIOCKOCTH B IMIPOCTPAHCTBE
11. Onpenenenune npsMou, napauIeIbHON INTOCKOCTH
12. ITpu3Hak napasienbHOCTH MpsAMOI U mockocTH (Ecnu npsimas, He
Jexaniasi. . .)
13. VrBepxkaenue 1 (Ecam miockocTs IpOXoaUT Yepe3 JaHHYIO MPSAMYIO. .. )
14. VtBepxaenue 2. (Ecnu onHa U3 1ByX napajuiefbHbIX MPSMBIX. .. )

n. 7. CkpemuBaoumuecs npsambie
15. Onpenenenue CKpemnBaronuXCs TPSIMbIX
16. [Ipusnak ckpemuBaromuxcs npsambix (Eciu ogHa u3 IByX OpsMbIX...)
17. 3 cmy4das B3aMMHOTIO paCIIONOKEHHS ABYX MPSAMBIX B IPOCTPAHCTBE
18. Teopema o ckpemuBaromuxcs npsaMsix (Yepes kaxayo...)

. 9. Yroa Mexay npsaMbIMH

19. Yron mexay nepecekaromuMucs IpsIMbIMU
20. Yron Mexay CKpeIMBalOIIUMUCS MPSIMBIMA

. 10. [TapaJjsiesbHbIE JIOCKOCTH
21. OnpeneneHne napapienbHbIX INIOCKOCTEN
22. ITpu3Hak mapajuiebHOCTH ABYX Tuiockoctei (Eciu nBe nepecekaromuecs. . . )

n. 11. CBoiicTBa mapajJieJIbHbIX IJI0CKOCTEN
23. CnoiictBo 1 (Ecnu nBe mapanienbHbIE. .. )
24. CpotictBo 2 (OTpe3ku napaieabHbIX TPSIMBIX. .. )
n. 12. Terpasnp
25. Onpenenenue, pucyHoK, rpanu, péOpa, BEpIIUHBI, IPOTUBOMOIOKHbIE pEOpa,
OCHOBaHHE, OOKOBBIC TPAHH
. 13. Ilapajsenenumnen
26. OmnpeneneHue, puCyHOK, OCHOBaHHUs, IPaHH, pEOpa, BEPILIMHbBI, CMEXHbBIE
IPaHH, IPOTHUBOIIOJIOKHBIE TPaHU, TPOTUBOIOJIOKHBIE BEPIIUHbBI, OOKOBBIE TPaHH,
OO0KOBbIE PEOpa
27. CBoiiCTBa mapajieyienuIie1a
a) CpoiictBo 1 (ITpoTHBONONIOXKHBIE TPAHHU. .. )
6) CsoiictBo 2 (Jlnaronanmu...)
. 15. IlepneHauKy/JsipHbIe NPSIMbIE B IPOCTPAHCTBE
28. OnpeneneHre NepreHINKYISPHbIX MPSAMBIX B IPOCTPAHCTBE
29. JleMMa 0 EpNEHIUKYISIPHOCTH ABYX MapajuIeNIbHBIX MPSMbBIX K TPEThEH
IIPSMOM
. 16. IlapaJsenbHbIe NpsiMbIe, NEPIEHAUKYJISIPHbIC K IIJIOCKOCTH

30. Onpenenenue npsMoOu, MEPIEHIUKYISIPHON K TIJIOCKOCTH
31. TeopeMsbl, B KOTOPBIX YCTAHABIMBAETCS CBSI3b MEXK/y MTApAJLIEIbHOCTHIO
OPSIMBIX U UX MEPIEHIUKYISIPHOCTHIO K INIOCKOCTH
a) npsimas Teopema (Eciu ogna u3 nByx...)



0) obparHas Teopema (Ecnu aBe npsimbie. .. )
n. 17. [Ipu3Hak neprneHauKyasspHOCTU MPSIMOU U IIOCKOCTH
32. [Ipu3Hak NeprneHAnKyIIPHOCTU MPAMOU U MIIOCKOCTH
. 18. Teopema o npsiMoii, neprneHAUKYJISIPHON K IJIOCKOCTH
33. Teopema o mpsAMOii, MEPHIEHAUKYIAPHON K TI0CKOCTH (Yepes Mro0yro TOUKY. ..
. 19. PaccTosiHue OT TOYKH A0 MJIOCKOCTH
34. [lepnieHIUKYNSAp, OCHOBaHUE NEPIICHANKYIISIPA
35. HakyonHasi, OCHOBaHHME HAKJIOHHOM
36. IIpoexuus
37. YUto Ha3bIBAETCSl pACCTOSTHUEM OT TOUKH JO MIOCKOCTH
38. UTo Ha3bIBAETCS PACCTOSIHUEM MEXKTY NapajuIeIbHbIMU TUIOCKOCTIMU
39. Uto Ha3bIBaETCS pACCTOSTHUEM MEXKY MPSIMOU U MapauieIbHOM e
MJIOCKOCTBIO
40. YTo Ha3bIBaETCS paCCTOSSHUEM MEXKIY CKPEIIUBAIOIIMMUCS MPSIMBIMU
1. 20. TeopeMa o0 TpPéx nepneHIUKYJIAPaAX
41. Teopema o TpEX NEPHEHIUKYISIPAX
42. Teopema, oOpaTHas TeopeMe 0 TPEX MePIEHANKYIIpax
. 21. Yroa mexay npsiMmoi M IJ10CKOCTHIO
43. Yto ABIsIETCA NMPOEKIIMEN TOYKHU Ha TUIOCKOCTh
44. Yto aBnsieTcs NMpOEKIUEN MPSMON HA INTOCKOCTh
45. Yro sABISIETCS MPOEKIIMEN OTPE3KA HA TIIOCKOCTh
46. Uto sBIISIETCS TPOEKIMEN MapaICIbHBIX OTPE3KOB Ha MJIOCKOCTh
47. OnpeneneHue yra Mex1y IpsIMOi U IIJI0CKOCThIO
. 22. JIByrpaHHbIi yroJ
48. OnpeneneHue IByrpaHHOTO yIiia, 0003HAYCHUE
49. JIuHeWHbIi yroa ABYTPaHHOTO yIiia
1. 23. Ilpu3Hak nepneHAuKyJISIPHOCTH ABYX ILI0OCKOCTEMH
50. CxonbKO ABYTpaHHBIX YITIOB 00pa3yeTcs MpH NMePecedeHrn AByX MI0CKOCTEN
51. Onpenenenue yma MexXAy MepeceKaroIMMHUCS TIOCKOCTIMU
52. Kakoit MOXeT ObITh TpaJyCHAs Mepa yTiia MeXIy MepeCeKaroIUMUCS
IJIOCKOCTAMMU
53. Onpeaenenre NEPHEHIUKYIIPHBIX TIOCKOCTEN
54. Ilpu3Hak neprneHaANKYyIIPHOCTU IBYX miiockoctert (Eciu onHa u3 nByX...)
55. CaenctBue u3 1. 67 (ILMockoCTh, NepHEeHIUKYIIApHAs K MPSIMOM. .. )
1. 24. I[IpaAMoOyro/ibHbIH NapaJjiesienuien
56. Onpenenenue NpsAMOYTOJIbHOTO Mapajijieenunena
57. CBolicTBa NPSIMOYTOJIBHOTO TIapajijieenumneaa
a) CoiictBo 1 (B nmpsiMoyroibHOM napauiesenuie/ie Bce mecTh rpaHei-. .. )
0) CaoiictBo 2 (Bce aByrpaHHbIe yIiibl IPSIMOYTOJIBLHOTO Mapajuieienumnesa-. . .)
58. 3mepenus npsMOyroJIbHOTO Mapaiieenure/ia
59. TeopeMa 0 kBaapare JUaroHaIN NPSIMOYTOJIbHOTO Napajuiesienuneaa
1. 25. IlonsiTHe MHOTOTPAHHUKA
60. OnpeneneHne MHOTOrpaHHUKA
61. ' pann MHOTOrpaHHUKA
62. P€Opa MHOTrOrpaHHUKa



63. BepinHbl MHOTOTpaHHUKA

64. JlnaroHaiu MHOTOTpaHHUKA

65. BbImyKIiblii MHOTOTPAHHUK

66. CBOICTBO IJIOCKHUX YITIOB IIPU KaXJ0i BEPIIMHE MHOTOIPaHHUKA
. 27. Ilpusma

67. Onpenenenue, pUCyHOK IPU3MBI

68. OcHOBaHMS TPU3MBI

69. bOoKOBBIE T'PaHU TTPU3MBI

70. bokoBble pEOpa MpU3MBI

71. BeicoTa npu3Mbl

72. BepuivHbI PU3MBbI

73. OnpeneneHue NpsiMOr MPU3MBbI

74. OnpeneneHue NpaBUIbLHON TPU3MBI

75. V3 yero coCcTOMUT IJIOIIAb IMOJHOM MOBEPXHOCTH IPU3MBI

76. VI3 9ero cocTouT 1UIoIia b OOKOBOW MOBEPXHOCTU MTPU3MBI

77. ®opmyna sl BRIYUCICHHUS M0 OOKOBOM MOBEPXHOCTH MPSIMOU MTPU3MBI

n. 28. [Tupamuaa
78. OnpeneneHue, pucyHOK MUPAMHUJIbI
79. OcHOBaHUWE TUPAMU/IBI
80. bokOBBIE TPaHU UPAMUIBI
81. bokoBble péOpa mupamuabl
82. BeicoTa nupaMu/ibl
83. BepmunHa nupamMuasl
84. U3 yero cocToUT IUIOMIA/(b OJTHOW TOBEPXHOCTH MUPAMM/IBI
85. U3 yero cocrout miomiaib 60KOBOW NOBEPXHOCTH MUPAMU/IBI
86. CBolicTBa MUpaMU/Ibl, y KOTOPOI IByrpaHHbIE YIVIbl TP OCHOBAHUM PaBHBI
87. CpoiicTBa MUpaMHU/Ibl, y KOTOpOH Bce OOKOBBIE pEOpa paBHBI MEXKTy COOOM
1. 29. IlpaBuibHasi mupamMuaa
88. Omnpenenenue, pUCYHOK MPaBUILHON TUPaMUIbI
89. CBoiicTBO OOKOBBIX PEOEP M OOKOBBIX TpaHEH MTPABUIHLHOM MUPAMU/TBI
90. Anodema
91. ®opmyna 15 BBIYUCIEHUS TJI0IA OOKOBOM MOBEPXHOCTH MPABUIILHOMN
MUPAMUIBI
1. 32. [lonsAiTHE NPAaBUIBLHOIO0 MHOTOIPAHHHMKA
92. BeInyKIblid MPAaBUIbHBIM MHOTOTPaHHUK
93. CBoiicTBO pE€OEp MPaBUILHOIO MHOTOTPAHHUKA U JBYTPAaHHBIX YTJIOB,
COZIEpKalllUX JIBE IPaHU C O0IIKUM pedpoM
. 34. IlonsiTe BeKTOpa
94. Onpenenenue BeKTOpa
95. HyneBoii BEKTOp
96. UTto Ha3bIBa€TCs NITUHOM BEKTOpa, 0003HAYCHHE
97. KonnuHeapHbie BEKTOPbI
98. CoHanpaBiiIeHHbIE BEKTOPbI
99. IIpOTHBONOJIOKHO HAIIPABIICHHBIE BEKTOPBI
100. BexropHble (pu3nUeCcKrue BETUUHHBI



. 35. PaBeHCTBO BEKTOPOB
101. PaBHbIE BEKTOPBI
1. 36. Cio:xxeHne U BBIYUTAHUE BEKTOPOB

102. IIpaBuiio TpeyroiabHuka ((GOPMYITUPOBKA U HA MTPAKTHUKE)
103. IIpaBuiio napayenorpamma ((popmMyIpoBKa U Ha IPAKTUKE)
104. CBoiicTBa CI0KEHHS BEKTOPOB
105. Onpenenenre NpOTUBOMOJIIOAKHBIX BEKTOPOB
106. Yto Ha3bIBAETCS PA3HOCTHIO JIBYX BEKTOPOB
107. IIpaBuiio BEIYUTAHMS IBYX BEKTOPOB, UMEIOLIUX OOIIee HaYaio
108. IIpaBusio BRIUMTAHUS JIByX BEKTOPOB, UMEIOIIUX OOIINIA KOHEI]

. 37. Cymma HeCKOJIbKHUX BEKTOPOB
109. IIpaBuiao MHOTOYTOJIbLHHUKA

1. 38. YMHOKeHNe BeKTOpa Ha YUCJI0
110. YTo Ha3bpIBaeTCs NPOU3BEACHUEM HEHYJIEBOIO BEKTOPA HA YUCIIO
111. Uemy paBHO IpOM3BEACHHIE HYJIEBOTO BEKTOPA HA JI000E YHCIIO
112. Yemy paBHO MpOU3BECHUE JTHOOOTO BEKTOPA HA YUCIIO HYIIb
113. 3akOHbI YMHOXEHHUS BEKTOPA HA YHUCIIO
114. YcnoBue KOUIMHEAPHOCTHU JIBYX BEKTOPOB

1. 39. KossimHeapHbie BEKTOPHI
115. Onpenenenne KOMIJIAHAPHBIX BEKTOPOB
116. [Ipr3HaK KOMILJTAHAPHOCTHA BEKTOPOB
117. ObpatHoe yTBepKACHUE
1. 40. IIpaBuiio napaJsuiesenumnena
118. IIpaBwio mapamuienenumnena
. 41. Pa3znoxxeHue BEeKTOPA MO TPEM HEKOMILIAHAPHBIM BEKTOPaM
119. Pa3znoxxeHue BeKTOpa N0 TPEM HEKOMILIAHAPHBIM BEKTOPAM
120. Teopema 0 pa3nokKEHUU BEKTOPA MO TPEM HEKOMILJIAHAPHBIM BEKTOpaM
1. 42. IIpaMoyroJibHasi CHCTEeMa KOOPAUHAT B MPOCTPAHCTBE
121. IIpsiMmoyrosibHasi cuCTEMa KOOPJIMHAT B MPOCTPAHCTBE
122. Ocu KOOpJIMHAT, HaYaJI0 KOOPIUHAT
123. KoopauHarel TOYEK
124. Kakne KOOpAMHATHI TOYEK PABHBI HYIIIO, €CIIM TOYKA IIPUHAJIICIKAT
a) ocu Ox
0) ocu Oy
B) ocu Oz
r) Iockoctu Oxy
1) TiockocTu Oxz
e) miockoctu Oyz
1. 43. KoopanHartsl BeKTOpa

124. EavHUYHBIN BEKTOP.
125. KoopanHaTHbIE BEKTOPBI
126. Paznoxenue 10060r0 BEKTOpa MO TPEM KOOPIUHATHBIM BEKTOpaM
127. YTo MOXKHO CKa3aTh O KOOPJAUHATAX PABHBIX BEKTOPOB
128. KoopauHaTsl CyMMBI IBYX U 00Jiee BEKTOPOB
129. KoopauHaTel pa3HOCTH JBYX BEKTOPOB



130. KoopanHaTel MpOU3BEAEHUS BEKTOPA HA YUCIIO
1. 44. CBsI3b MeK1Y KOOPAUHATAMHU BEKTOPOB M KOOPAUHATAMHU TOYEK
131. Onpenenenue paanyc-BeKTopa
132. KoopauHatel pajinyc-BeKTOpa
133. UeMy paBHBI KOOPAMHATHI BEKTOPA YEPE3 HAYAI0 U KOHELT
1. 45. IIpocreiime 3a1a4u B KOOpPAMHATAX
134. KoopauHatel cepeIuHbl OTpe3Ka
135. Beluncnenne JiIuHbI BEKTOpA IO €r0 KOOpANHATaM
136. PaccrosiHne Mexay AByMsI TOUKAMU
1. 46. Yros Mexay BeKTOpamMH
137. Yron mexay BEKTOpamMu
138. IleprnieHAUKYIPHBIC BEKTOPBI
1. 47. CkajsipHOe MPOU3BeJeHNE BEKTOPOB
139. Onpenenenne CKaIIpHOTrO MPOU3BENCHUS BEKTOPOB
140. Korna ckanspHO€ NpOU3BEACHUE BEKTOPOB PABHO HYJIIO
141. Yemy paBeH cKaJsipHBIN KBaJpaT BEKTOpa
142. ®opmyia ckaasipHOTO TPOU3BEICHUS
143. ®opmyna KOCHHYCa yIiIa MEXKAY ABYMSI BEKTOPAMHU
144. CpoliicTBa CKaJsIpHOTO MPOU3BEAECHUS BEKTOPOB
1. 48. Borunc/jieHus yria Me:kay NpsiMbIMU U IJIOCKOCTAMM
145. Onpenenenre HaAPaBIAIOIIETO BEKTOPA
146. @opmyia s BBIYMCIEHUS YITIa MEXKIY ABYMsI IPSIMBIMU
147. ®opmyna 1151 BBIYUCICHUS YIvIa MEXIY TPsIMOI U TIIOCKOCThIO
148. Onpenenenue HEeHTPATbHON CUMMETPUN
149. CBOMCTBO IEHTPAIBLHON CUMMETPUHU
150. CBoiicTBO mapauIeaIbHOTO MEpEHOca
. 53. IlousaTHE NMJIANHAPA
151. Hunuuapudeckast HOBEPXHOCTh
152. Obpa3yroiue MUIMHAPUIECKON TOBEPXHOCTH
153. Onpenenenue, pUCyHOK IIUIMHApPA
154. boxoBas MOBEPXHOCTh LIUINH]IPA
155. O6pa3yroiiue HWIHHAPA
156. Ocp nnnmHagpa
157. BeicoTa nuimnHapa
158. OcHoBanue, paaguyc HHWJIHNHAPA
159. OceBoe ceyeHue HMIMHApPA
160. Ceuenue, nepneHIUKYIIPHOE OCU IWJIMHAPA
161. Bpaiienuem kakoi (pUTypbl U BOKPYT Y€rO MOKET OBITh MOJIYYEeH LIHJIAHIP
. 54. Iliomaab MOBEPXHOCTH MUJIMHAPA
162. ®opmyna 1 HaX0KACHUS TI0IIa I OOKOBOM TOBEPXHOCTH ITUIMHIPA
163. @opmyna jid HaXOXKACHHUS TUTOIIAAN TTOJTHOM MOBEPXHOCTH IIUJIUHAPA
1. 55. IlonsiTHe KOHYCa
164. Konnyeckasi 1OBEpXHOCTh KOHYCa
165. O6pazyroime KOHNIECKO MOBEPXHOCTH KOHYCa
166. Onpenenenue, puCyHOK KOHyCa



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

176.
177
178.
179.
180.
181.

BokoBasi HoBEpXHOCTh KOHYCa

OcHoBanue, painyc KOHyca

BepmuHa konyca

OO6pazyromue KoHyca

Ocb koHyca

Bricora xonyca

OceBoe ceueHue KoHyca

CeueHne, EPIEHANKYIISIPHOE OCU KOHYCa

Bpamennem kakoit GUTypsl 1 BOKPYT YEr0 MOXKET OBITh MOJIy4eH KOHYC
1. 56. ILomaas MOBEPXHOCTH KOHYCA

Pa3BépTka O0KOBOI MOBEPXHOCTH KOHYCa

. Uto IMPUHUMAIOT 34 II0IIAb OOKOBOM IMOBCPXHOCTHU KOHYCa

2 GopMybl 1Sl HAXOXKIACHUS TUTOMIAAN OOKOBOM MOBEPXHOCTH KOHYCa
dopmyna 11 HAXO0XKIEHUS IUIOIIA/IA [OJIHOW MOBEPXHOCTH KOHYCa
CeueHne, NEpIEHANKYIIPHOE OCHU YCEUEHHOTO KOHYCca

dopMyIia 7151 HAXOKAEHUS IUTOIaA OOKOBOM MOBEPXHOCTU YCEUEHHOTO

KOHYyCa

182.

CDOpMy.TIa JUIA HAXOXICHUA IJ101IIaan TTOJTHOM IMOBCPXHOCTH yceqéHHoro

KOHYyCa

183.
184.
185.
186.

187.
188.

189.
190.
191.

192.
193.

. 58. Cdepa u map
Onpenenenue chepsl
Lentp, paguyc, nuameTp chepbl
Onpenenenue mapa
LenTp, paguyc, tuaMeTp 1mapa

. 59. YpaBHenue cepnbi
OmnpeneneHue ypaBHEHHs TOBEPXHOCTH
VYpasuenue cheps
. 60. BzanmHoe pacnosioxkenue cepbl M MI0CKOCTH
d<R
d=R
d>R
. 61. KacareabHasi IJ10cKOCTb cdepbl
Omnpenenenne KacaTeabHOM MIOCKOCTH K cepe
CRoiiCcTBO KacarenbHOU MT0CcKoCcTH K chepe (Paauyc chepsi...)

Kpumepuu ouenku oyenounozo cpeocmea 1.1 ona nposedenus mekyuiezo

Konmpons 6 hopme onpoca

ITponeHT O11eHKa YPOBHSI TIOJTOTOBKH
pe3yIbTaTUBHOCTH 0as1 (OTMETKA) BepOATHHBIN aHAJIOT
85+ 100 5 OTJINYHO
70 + 84 4 XOpOUIO




55+69 3 YIOBJICTBOPHUTEIBLHO

HCYJAOBJICTBOPHUTCIIbLH
0

menee 50 2

OLEeHKN «OTIMYHOY» 3aCIY’KUBAET OTBET, COAEPKAIIIMI:

TyOOKO€ M CUCTEMATHYECKOE 3HAaHUE MPOrPaMMHOI0 MaTepuala u CTPYKTYpPbl
TV CUUIUIAHBL;

OTYETJINBOE U CBOOOHOE BIIaJICHNE KOHIIENTYaIbHO-TIOHATUHHBIM ammnapaToM,
TEPMHUHOJIOTHEH;

YMEHME MTOATBEPKAATh 3HAHUS KOHKPETHBIMHU [IPUMEPAMMU;

JIOTUYECKH KOPPEKTHOE U yOSIUTEIIbHOE N3II0KEHUE OTBETA.

OLIEHKHU «XOPOIIIO0Y» 3aCTYKMBAET OTBET, COJCPKAIIUI:

3HaHUE Y3J0BBIX MPOOJIEM MPOrPaMMbl 1 OCHOBHOT'O COJIEPKAHUS JIEKIIMOHHOTO
Kypca,

YMEHHUE MOJIb30BaAThCS KOHIIENTYAIbHO-MIOHATUITHBIM alnapaToM B Mpolecce
aHaJiM3a OCHOBHBIX MPOOJIEM MPOrPaMMBI;

yMEHHE MOATBEPKAaTh 3HAHUSI KOHKPETHBIMU MTPUMEPaAMHU;

B 11€JIOM JIOTHYECKHU KOPPEKTHOE, HO HE BCETJ]a TOYHOE U apTyMEHTHPOBAHHOE
M3JI0)KEHUE OTBETA.

OLEeHKH «yqOBIIETBOPUTEIIBHO» 3aCIYKUBAET OTBET, COACPIKALLIMIA:
¢dbparMeHTapHbIe, MOBEPXHOCTHBIC 3HAHKS BAXKHEHUIIINX Pa3/IesIOB IPOTrPaAMMBI U
COJZIEpKaHUs JIEKIIMOHHOTO KypcCa;

3aTpyAHEHHUsI C UCIIOJIb30BAHUEM HAy4YHO-TIOHATUHHOTO anmapara u
TEPMUHOJIOTUN Y4E€OHON AUCHIUTIINHBL;

YaCTUYHBIE 3aTPYAHEHUS C YMEHHEM NOATBEPKAATh 3HAHUS KOHKPETHBIMU
MIpUMEpPaMU;

CTPEMJIEHUE JIOTUYECKH ONPEAETIEHHO U MOCIEN0BATEIBHO U3JI0KUTh OTBET.

OHCHK& «CHCYAOBJICTBOPHUTCIILHO» CTABHUTCS IIPU:
HE3HAHHUH 100 OTPBIBOYHOM IIPCACTABICHHUHA y‘{€6HOFO Marcpuralia, HCyMCHHUHA
HN3JIOKUTH OTBCT.

OuenouHoe cpeacrso 1.2
JJIS1 IPOBEIEeHNsI TEKYIIero KOHTPOJIA MO pe3yJbTaTaM NPAKTHYECKHX
3aHATHI
Kontposabnas padora Ne 1 no teme «KopeHb n-il CTeNeHu M €ro CBOMCTBA»

1) [IpencraBbre CTENEHb ¢ JPOOHBIM MMOKA3aTeNIEM B BUIE KOPHSI:
4 1 2 2

4 oL K 2 22
a)3° ;6)b °;8)0,47°:1)(2b)° ; M)ab’; e)a’-b’.

2)IIpencraBbTe BhIpa)XEHUE B BUJIE CTENIEHU C PAllMOHATIBbHBIM [TOKA3aTEIEM:



)25 6)Vb"; B)F .

3
3)Bhramcmre: ) 121° ; 6) 635 2 ; B) (64 « 2°) .

1

1 2 1 3\
4)Vipoctute BeIpaxkenue :a) x° ¢ x° ;6)a’:a °;B) ( 5) ‘1) a’ e ~an)(

1 1 1

5)Cokparute ApoOb: a) Efz ; 0)
272

_1 -2 _ - L5
6)Boruncnure: a) 216 ° o (%) 5. (%) ) e +x¢
x—x’

pu x=1,44.

7)Pemmre ypaBHenue: a) x*= 256; 0) 5x° = -160.
. 3 i o 6 . _ i N 4 4 .
8)Bbramciure: a)y/— 125 + \/@ ; 0)—= @ +4/625;

D37 (1) 09 7o 17
9)Ynpocturte BbIpaKeHHE: a) \3/ 2ab’ o \3/ 4a°b ; 0) ‘\5/ a6b7:\5/$ :

KonTponbHas padora Ne 2 o teme «YpaBHEHUSI 1 HEPABEHCTBA»

1 Bapuant
1.Pemnte ypaBHEHUA:
2
6 9 12x°—15
a) + = >
1-2x 2x+1 4x"—1

onx —3=2x—7
BhX +7++\x —2=9

hx — 5= 30

2.Pemmre HEpaBeHCTBA!

2x—5 7x—2 1
a) x6 _l_x <4 — 2x

0) (x+2)(2-x)<3x -8
3.Pemure cucteMy ypaBHEHHUI:

a){\/;—\/;=3x—y=9 6){\3/;+\3/§=5xy=216

2 BapuaHrt

l.Pemnte ypaBHEHUSA:
x 5 _ 15x°+10

)Ty T 0.

oN2x + 3 =2

BW2x + 1 4++2x —4=75




2.Pemte HEPaBEHCTBO:

4x+13  5+2x 6—7x
T 4 = 20
6)2x° — 6 < (3 — x)(x + 3)
3.Pemnite cucteMy ypaBHEHUIA:

a)(x+-y=4x—-y=38 O)Yx — Ay = 2xy = 27

Kontpoabnas padora Ne 3 nmo teme «IlokazarenbHass pyHKums»
1 BapuanT 2 BapuaHT

1. TloctpoiiTe rpaduk PyHKIIMU U IEPEUUCIUTE €€ OCHOBHBIE CBOWMCTBA:

a) y=2* 0) y=2*-3 a) y=3% 0) y=3*+2
2. Pemmte ypaBHEHUS:
LY L ER L
a)(?)_ezs a)(3)—27
0) 3-9*=243 0) 2- 8= 64
B) 572 -5=24 B) 4%+ 3- 2* =28
r) 64*-8*-56=0 r) 3'-3*+ 3= 63
O x— —x'—2x+3
m 0,3 T = ) (2%) =1
3. Pemnte HEpaBEHCTBO:
x+3 L .
29<32 () =3
4. Pemmnte rpadudecKu HEPABEHCTBO:
1\* X 1
(?) <x+2 2¥ <X - >
5. Pemnre cucreMy ypaBHEHUN:
Af{x+y=12""=8 a)
(x + 2y =33""=81
6) {97 = 72937 =1 6)

X y _ x _ 1
B +3=125-=+

KonTposabnas padora Ne 4 no reme «Jlorapupmuuyeckast GyHkumns»

Bapuanm 1.



1. Pemure ypaBHeHus:
a)x =— 2
O)x =2+7
B) (xz + 6) = 5x
12x)° +5x +2=0
2. Pemiure HepaBeHCTBA:
a)(x" — 8)<lglg (2 — 9%)
0)2—-—x)=-1

KonTpoabnas padora Ne 5 no reme « Tpuronomerpudeckue ypaBHeHUsD

I BapuanT
Pemnre TpuroHoMeTpuueckue ypaBHEHUS:

I. 2-coscosx +\/§= 0
cos cos (x —%) = 2-sinsinx + 1

VB3e2x+1=0

X — sinsin(% — x)+ coscos(m + x)=0
X —coscosx =1
sinsin2x — sinsinx = 0
4-coscosx + sinsinx = 0
3:x — 2-sinsinx-coscosx — x = 2
Il Bapuant
Pemnte TpUroHOMETpUUECKHUE YPABHEHUS:

1. 2-sin sin x +\/§= 0
(x+5)+2=0

BeZ—1=0

2
3
4. x + coscos(l— x)+ coscos(m + x)=0
5
6
7

e

2
x—x=0
sinsin10x — x =0
x+x=0
8. 5x — 2:sinsinx-coscosx = 3x
KonTpoabHas padora Ne 6 no reme «IIpsiMble H VIOCKOCTH B IIPOCTPAHCTBE»

I BapuanT.
1. IInockocte @ mepecekaer ctopoHsl AB m BC tpeyronbauka ABC
coorBeTcTBeHHO B Toukax D u E, mpuuem AC|la. Haitnute AC, ecnu
BD:AD=3:2 u DE=9 cm.
2. PeGpo kyba paBHo 8 cm. Haiigure:
a) JuaroHaib Kyoa;
0) TMUIOmIaNb CEYEHHMs, MPOXOMISIIET0 Yepe3 JBEe TuaroHaiu Kyoa.



3. Touka O — ueHtp BnucanHou B TpeyroibHUK ABC okpyxHoctu. K
IJIOCKOCTU JAHHOTO TpeyroiabHuKa npoBeneH neprnenaukyiasip OK. Haitnurte
paccrosinue ot Touku K 10 ctopoH TpeyronbHuka, ecin AB=BC=20 cm.,
AC=24 cm., OK=12 cm.

4. B npsamoyronsHoMm mnapaimenenunene ABCDA1B1C1D 1 gano: AB=BC=

32 cMm., BD 1 =12 cm. Haiinure: a) paccrosHue Mexnay npsmeima BD1 u AA

1 -
b

0) yron mexny npsamoi BD 1u mmockocteio ABC.
II BapuaHT.

1. IInockocte @ mepecekaer ctopoHbl AB m BC tpeyronbauka ABC
cootBeTcTBeHHO B Toukax D um E, mpuuem AC||a. Haiinure AC, ecnu
BD:AD=4:3 u DE=12 cm.

2. PeGpo kyba paBHO 6 cm. Haiigure:
a) JuaroHainb Kyoa;
0) TIUIOIIab CEYEHHMs, MPOXOMISIIET0 Yepe3 JIBEe TuaroHajiu Kyoa.

3. Touka O — uentp BnucanHo B TpeyronbHUK ABC okpyxHoctu. K
IJIOCKOCTU JAHHOTO TpeyroiabHuKa npoBeneH neprnenaukyiasip OK. Haiinurte
paccrosinue ot Touku K 10 ctopoH TpeyronbHuka, ecin AB=BC=30 cm.,
AC=48 cm., OK=16 cm.

4. B npsamoyronsHoMm mnapaimenenunene ABCDA B1C1D 1 mano: AB=BC=

42 cMm., BD 1 =16 cm. Haiinure: a) paccrosHue Mmexnay npsMbiMa BD1 u AA-

0) yron mexay npsmod BD 1u mnockocteio ABC.

Bapuanr 3.

1. Konusl oTpe3ka AB, He nepeceKaroero mioCcKOCTh, YaJEHbl OT HEE Ha
paccrosinug 2,4m u 7,6M. Hailtu pacctosiHue OoT cepeaunbl oTpe3ka AB
TOYKU M 110 3TOM IIIOCKOCTH.

2. llepekyagrHa IIMHON SM CBOMMH KOHIIAMMU JIEKHUT HA IBYX BEPTUKAJIBHBIX
cTonbax BbicoToi 10M m 6M. KakoBo paccTosiHue Mexay OCHOBaHUSIMU
CTOJ00B?

3. M3 Touku K k miiockoctu npoBeIeHBI JBE HaKJIOHHbBIE, paBHbIE 17cM 1 15¢Mm.
[Ipoekiust onHoM U3 HUX Ha 4cM OOJbIIE TpOoeKIMK ApyTroi. Halinure
MPOEKIIMU HAKJIOHHBIX.

4. U3 BepunHbI paBHOCTOPOHHETO TpeyroiabHrka ABC, BOCCTaHOBIIEH
nepneHauKyisp AD K INIOCKOCTH TpeyroibHUKA. UeMy paBHO pacCTOSIHHE
ot Touku D o psimoit BC, eciiu AD = 1am, BC = 81m ?

Bapuanr 4.



1. Touka A nmexuT B INIOCKOCTH, TOUKa B Ha paccrosiHuu 12,5¢cM oT 3TOM
IJIOCKOCTH. HalTh paccTossHuE OT INIOCKOCTH JI0 TOYKH M, nmessimen
orpe30ok AB B otHomieHuu AM : MB = 2:3.

2. Kakoil 1iuHbI HYKHO B3SITh MIEPEKIIAJANHY, YTOOBI €€ MOXKHO OBLIO MOJOKHUTh
KOHIIaMH HA JIB€ BEPTUKAJIBHBIEC ONIOPHI, BEICOTON 12M M 8M, MOCTABIICHHbBIE
Ha PacCTOSAHUU 3M OHA OT APYroi?

3. W3 TOYKM K IITIOCKOCTH MPOBEJEHBI ABE HAKIIOHHBIE, OJTHA U3 KOTOPBIX Ha
6cM mnHHEe Apyrou. [Ipoeknnn HakJIOHHBIX paBHBI 17¢M u 7cMm. Halitn
HaKJIOHHBIE.

4. W3 Bepmmnsbl kBagpata ABCD BoccranosineH neprieHaukyisip AE k

IUIOCKOCTH KBajipara. YeMy paBHO paccTosiHhE OT TOUkd E 1o npsmon BD,
ecan AE =21m, AB = 8am ?

KontposabHnas padora Ne 7 no teMe «BeKTOpbI M MeTOl KOOPANHAT B
NMPOCTPAHCTBE)

I BapuanT.
1. ITyctb Touka M cepenuna orpeska AB. Haiigute koopauHaTel Touku B,
ectn A(4; — 6;2) u M (5; — 3;0).
[Ipu xakom 3Hauenuu k nnuHa Bektopa AB = 4\/5,
ecin A(4;k; 1), B(8;5;5).
2. Jlanwr Touku A( — 2,3,— 1), B(6,— 2;0),C(6; 3;5),D(2; 3; 2).
Haiinure nepumeTp 4eThIpexXyroiabHUKA.

3. JlaHbI BEKTOPHI a=3i—5j+kub=j— 5k.
Haittu (a + l;) e[
4. Hansi Bexktopol a{3; — 1;1}, b{— 1,;5; 0}.

- -

BrisicHuTe, Kakoi yroi Mexay BeKTopamu a b.
IT BapuaHT.
1. ITyctb Touka M cepenuna orpe3ka AB. Haiiaute koopauHaTel TOUKU M,
ecm A(1;3;— 2) u B(— 5;5;10).
[Ipu kakoM 3HaueHnu k niauHa Bektopa AB = 34/10,
eciu A(2;3;4), B(9;7; k).
2. Hanbl Touku A(3; — 1;6), B(2;0;1),C(4; — 2; 3), D(0; 3; 2). Haitnure
NEPUMETP YETHIPEXYTOJIbHUKA.
3. JlaHBI BEKTOPHI a= 4
Haiitn (a - I;) J.
4. Hanbl Bextopel af{2; 0; — 1}, b{6; 5; 1}.

+2j—kub=5i— 3k

- -

BrisscauTe, KaKkoi yroj Mexay BeKTopamu a b.



KonTpoabnasa paGora Ne 8 mo teme «IIpou3BoaHasi u eé reoMeTrpuvecKuil
CMBICJI»

1.Haiitit mpon3BOAHYIO (PYHKITHH:
4

¢ X ) x* —8x
3x" +——2x"+5x
D= 4 L D50V 3) )= 72 4) -
4 5
5) f(x)=2x+3"; 6) f(x)=*"¢"; 7) fx)=In(2+3 ¥ ); 8) f(x)=Lnx ;  9) f(x)=
3
2% +5x

2. Haiitu mpou3BoAHY0 JaHHOW (DYHKIIMU U BEIYUCIIUTE €€ 3HAYEHNE B TaHHOU
TOYKE X.

8
5—3j x, = 32.

1) f(x)= (8

88
ctgl —+— |, x, = n.
Hfix)= \3 6

3. Pemnre ypaBuenue F’(x)=0, ecnu:

S

o cos* x;x, =—.
2) fg=Vox T 0= gy =

X .X
2cos—+4sin—

Q) fo)= (DT Gfg=" 2 pf=YE Y D)
f(X):x4—2x2

KonTpoabnas padora Ne 9 no reme «IIpumeHenne npou3BOIHOM K
HCCJICJOBAHUIO (PYHKIIMID)

Bapuanr 1.
1. Haiigure obnacts onpeneneHus QyHKIUH:

\/9—x2

Y = Do)

2. Haiinure npoMeKyTKH BO3pacTaHus U yObIBAaHUS (PyHKIIUH:
3 2
y=2x + 9x — 24x
HaiinuTe TOukM 3KcTpeMyMa (QyHKIIUU:
3 2
y=—x +6x + 15x + 1
3. Haiigure Hanbobliee 1 HAUMEHBIIEE 3HAYEHHS (YHKIIMU HA TPOMEKYTKE:
3 2
y = 2x — 3x — 12:x + 1 Ha npoMmexyTkKe [4; 5]
Uccnenyiite GyHKINIO U TOCTPOMTE rpaduK:
3 2
y=—x +3x — 2



4. Yucno 24 pa3noxuTe Ha JIBa HEOTPHLATEIBHBIX CIAraeMbIX TaK, YTOObI
pou3BeicHNE Ky0a OJJHOTO U3 HUX Ha YBOEHHOE JIpyroe ObLIO
HauOOJIBIINM.

Bapuanr 2.
1. Haiigure obnacts omnpeneneHus GpyHKIMM:
_ 1{x2—4
Y = a5 (-2)
2. HaiiuTe NIpOMEXYTKH BO3PACTaHMs M YObIBAHUA ()YHKIIUH:
3 2
y=—x +x + 8x
Hailingute TOUKM 3KCTpeMyMa (PyHKIIUH:
3 2
y=2x —3x —1
3. Haiigure Hanboblliee ¥ HAUMEHbIIIEE 3HAYEHHS (PYHKIMH Ha TIPOMEKYTKE:
3 2
y = 2:x — 15x + 24-x + 3 Ha npomexyTKe [2; 3]
Uccnenyitte GyHKIMIO U TOCTpOHTE TpaduK:
3
y=6x — 2'x
4. Yucso 15 pas3nokure Ha JBa HEOTPULATEIBHBIX CJIaraeMbIX TakK, YTOOBI

POU3BECHUE KBaApaTa OHOTO U3 HUX Ha JIpyroe Obu1o HAaMOOJBIINM.
KonTposbsHnas padora Ne 10 mo teme «MHTErpaJ v ero npuMeHeHHe»

I BapuanT.
1. Haiigute nepBooOpa3nyto QyHKIUU f(x)= x - 5, rpaduk
KOTOPO# MpoXoauT uepe3 Touky M (3; 4).
2. HaiiauTe UHTErpabl:

a) [0,2"dx; 6) [ B)f\/%.

3. BBIUHCINTE UHTETPAIBI:

3 B 3
2 dx dx
dx; 0))—; —.
2) _flx * ){ x B) {(7x+1)2
4. Haitnure muomaas GUrypbl, OTpaHUYEHHON JIMHUSIMU:
a) y=6x, y=0, x=1, x = 2;
6)y=x2+5-x+6,y=0,x=1,x=2;
x

T T
6 27

B) y=coscosx, y=0 x= =
II BapuaHT.

1. Haiinure nepBooOpa3nyto GyHKIUN f(x)=4 — xz, rpadux
KOTOpOM TIpoxonuT yepe3 Touky M (— 3; 10).



2. Hailingute UHTErpaibl:

a) [, 6) [ e dx; B)

[ 4sinsinxdx.

3. Brrumcaurte HHTCI'paJIbl:

2 2m 2
a) fx3 dx; 6) | coscosx dx; B) [+4x + 1dx;
0 3 0

2

4. Haiigute muomaab GUrypbl, OrpaHUUYEHHON TUHUSIMU:
a) y=2%x y=0 x=1, x=3;
0) y:x2—6-x+8, y=0 x=—1 x =2
B) y =sinsinx, y=0, x =0, x=%;

KonrpouabHas padora Ne 11 o teme «MHOrorpaHHUKW)

1. B npssMOyroapsHOM napajuiesienuneae CTOpOHbl OCHOBaHUA paBHbI 10 cm u 8
cM. Jluaronane napamienenuneaa o0pasyer ¢ IIOCKOCThIO OCHOBAaHUS yroi B 45°.
Havitu nomaab moaHOW NOBEPXHOCTH NAPAIUICIIENTUIIEA.

2. CropoHa OCHOBaHUsI MIPaBWJILHOM TPEyTOIbHOM Mpu3Mbl paBHa 10 cm,
O6okoBoe pedpo paBHO & cM. HaliTu miomniaab noixHONW MOBEPXHOCTH MPU3MBI U
IJIOIA/Ib CEUYEHHUS], MPOXOSIIET0 Yepe3 CTOPOHY HUKHETO OCHOBAHMUSI.

3. OcHOBaHUEM MUPaMUJIBI ABISETCS poMO, CTOpoHa KoToporo paBHa 10 cwm,
Oosplas AMaroHanb 16 cM. BeicoTa mpoxoauT yepes TOUKy NepecedeHus
JaroHajge u paBHa 4 cMm.

Haiitu: a) 60koBbIe p€Opa nupaMuel; 0) IuIoniaab €€ OCHOBAHUS; B) IJIOMIA/b
OOKOBOI OBEPXHOCTH.

KonTposnbnas padora Ne 12 mo teme «Tesna u moBepxXHOCTH BpallleHUs»

I BapuanT.

1. Pangnyc ocHoBanust nmimHApa 1,5 cm, a Beicota — 4 cM. Haliqute nuaroHanb
OCEBOI'0 CCUCHHSI.

2. OceBoe ceueHue NWIMHAPA KBaJapaT, JMaroHajab KOTOpOro paBHa 16.
HalinnTe och mMIMHIPA U TJI01IA/Ib TTOJTHOW MOBEPXHOCTH LJIHMHIPA.

3. HaiiauTe momaas 0CEBOr0 CEUCHUS KOHYCa, €CIU PalnyC OCHOBAHUS
KOHYCa paBeH 2 CM, a BBICOTA KOHYyCa paBHa 6 cM.

4. BeicoTa nununapa pasHa 20 cM, paauyc OCHOBaHUS MWIMHApPAa paBeH 10
cM. Haipure miomans cedeHus, NpOBEAEHHOTO NapalieIbHO OCH
LUJIMHIpA Ha paccTostHuu 6 CM OT HEE.

II BapuanT.

1. Paanyc ocHOBaHus HUIMHIpPA S5 cM, a BeicoTa 15. Haligure miomanb

OCEBOI'0 CCUCHUSI.



2. OceBoe ceueHne MWIMHAPA KBaJpaT, IMaroHaib KOTOporo paBHa 12.
Haigure pagnyc ocHOBaHMS HWJIMHAPA U IUIOIIAAb ITOJHOM ITOBEPXHOCTH
UUJIUHIpA.

3. HaiiguTe noiaab 0CEBOT0 CEUEHUsI KOHYCa, €CIU PaJnyC OCHOBaHUS
KOHyca paBeH 4 cM, a o0pa3ylolas KoHyca paBHa 5 CM.

4. Paamyc oCHOBaHUA LIMJIMH/PA PABEH 7 CM, a BBICOTA IIUJIMH]IPA PaBHA 6 CM.
Haiipgure miomanb cedeHus, NpOBEAEHHOIO MapauieIbHO OCH LIWJIMHIPA Ha
paccTossHuU 4 CM OT HEE.

KonrtpouabHas padora Ne 13 no teme « O0beMbl reOMEeTPUYECKUX TEJD)
1 Bapuant 2 BapuaHTt

1. a) Haiitu oObeM U TUIOIIaAb MOTHOM MOBEPXHOCTH MPSIMOYTOJILHOTO Napalieenuneaa,
CTOPOHBI OCHOBAHUS KOTOPOTO:

12cmm 13 cm, 8emm 11 em,

BbIcOTa 15 c™M BbIcOTa 13 c™m
0) B npsimoyTosibHOM napayuiesenumnesae 0) B npsimoii mpusme ABCAIBICI1
JIMaroHaib, paBHas 24cM, COCTaBIISIET C AB1C=60°, AB1=3, CB1=2 u
MJIOCKOCTHIO OOKOBOM TpaHu yroi B 30°, JIByTpaHHBIN yroi ¢ pedbpom BB1
a ¢ 60KOBBIM pedpom yroi B 45°. IIPSIMOH.

Haiit 06beM U 110111a/1b MOJTHON TOBEPXHOCTH:

MPSIMOYTOJILHOTO TapasuieNenune1a MPSIMOM TTPU3MBL.

2. a) Haiitu o0beM 1iomiaap MOJTHOW MOBEPXHOCTH HUIUMHPA ,eCIIU PaauyC OCHOBAHHUS:

3\2em 5V2cm
BBICOTA 5 CM BBICOTA 3CM
0) Kaxxnoe 60okoBOE pedpo mupaMu bl 0) B npaBuibHOIM yceueHHOM
o0pasyer ¢ ee BbICOTOM yron B 30°. YETBIPEX YIOJIBHON MUPaMUIE CTOPOHBI
OcHoBaHWe TUpaMUIbl PABHOOCIPEHHBIHN OCHOBaHMU paBHbI 6¢M U 4cM. [lnomans
tpeyrosnbHuK ABC,B koropom AB=BC=13cMm, CEYECHMS ITUPAMUIBI IUIOCKOCTHIO,
AC=10cwm. Haiitn 00beM TUpaMuIbl , MIPOXOJISIIIEH uepe3 1Ba OOKOBBIX pedpa,

HE MPUHAJUICKANUX OIHOM rPpaHH,
paBHa 15cm*. Haliti 00beM ycedeHHON

TUPAMUJIBI.
3. a) Haiitu o0beM ¥ TIIOIIAAb MTOTHOM MMOBEPXHOCTH KOHYCA, €CITH PaIuyC OCHOBAHHMS:
2cMm 4cm
BBICOTA 3CM BBICOTA SCM
6) O0pasyromas koHyca paBHa 13cwm, 0) [limomanp MOTHOM MOBEPXHOCTH
KOHyca paBHa 45mam’. PassépHyTas Ha
IUIOMIA/b OCEBOTO ceueHus 60cm? TUIOCKOCTh

OOKOBasi MOBEPXHOCTH KOHYyCa
IpEeACTaBIsIET
co00if cekTop ¢ yrimoM B 60°
Haiitu 06bem KoHyca.
4. a) Haiitu 00beM mapa ¥ IIomia s ero IOBEPXHOCTH, €CIIH Painyc

R=5cm R=6 cm
0) luametp 1apa pasaeiieH Ha TPU PaBHbBIC 0) B mape npoBejicHa IMII0CKOCTh
qacCTH, qepe3 TOYKHU OACIICHUS HpOBCIIGHLI HepHeHZ[I/IKyJISIpHaSI )maMepr nu

JesIas



INIOCKOCTH, IEPIECHIUKYIISIPHBIE K ero yactu 3¢cMm u 6¢cM. Haiitu o6bem
JIBYX

nuametpy. HaiiTn o0beM nmomyuyuBIerocs MOJIyYEHHBIX YacTeH IIapa.

IapOBOTO CJI0s, €CIU paanyc mapa R=12cMm.

Kpumepuu oyenxu oyenounozo cpeocmea 1.2 ons nposedenus mexyuiezo
KOHmMPOJ 8 hopme KOHMPOIbHOU Padomvl

[TpomuenT O1eHKa YPOBHSI IOJTOTOBKH
pPE3yIBTaTUBHOCTH 0aJ1 (OTMETKA) BepOaIbLHBIN aHAJIOT
85 +100 5 OTJIMYHO
70 ~ 84 4 XOPOIIO
55+69 3 YIOBJICTBOPHUTEIBLHO
veree 50 ) HeYI[OBHCT(])BOpI/ITeJIBH

Ouenounoe cpencrso 1.3
JJI51 IPOBEIeHNsI TEKYIIero KOHTPOJIS M0 pe3yJbTaTaM CaMOCTOSITeILHOM’
padoTHI

CamocrosTenbHas paboTa BBITIONHSAETCS OOy4alOUUMCS IO 3aJaHUsIM B
COOTBETCTBHH C MPOrPaAMMOUN AUCHUILIINHBI.

CamocrosTenbHas paboTa B BHJE HCCIEAOBATEIBCKOTO 3aJaHUS MOMKET
IIPEAYCMAaTPUBATh CO3MAHUE U 3AIINATY MICKTPOHHOU MPE3EHTALMH 110 TEME.

BrimonHeHne  HMCCIIENOBAaTENBCKOTO  3aJaHUSA, PE3YyNbTaTOM  KOTOPOTO
BBICTYNaeT pa3padOTKa dJEKTPOHHOM  Mpe3eHTauuu, sBisercs  (opmon
CaMOCTOSITEIIbHOU paboThI CTYIEHTOB. DIEeKTpOHHAs IIpe3eHTanus
pa3pabarbiBaeTcs CTYACHTAMH WHIMBHUIyalbHO. 3alllUTa HCCIEA0BATEIBCKOTO
3a/1aHUs C MOKA30M MPE3EHTAIMHU MPOBOAUTCS B YCTHOU (popMe B paMKaxX yueOHBIX
3aHATUH.

Temaruka 3aaHuit 1151 CaMOCTOSTEILHON PabOTHI:

1.PazBuTHEe MOHATHS O YUCIIE, MHOXKECTBA.

Pabota ¢ yueOHOM nuTEpaTypHOM U KOHCIIEKTOM JICKITHH.

Hammcanue pedepara.

BrinosnHeHrne npakTuueckoro 3aganus no reMe MHuoxecrna.

2. Oynkuun u rpaduku. CreneHp ¢ UenbIM mokazareneM. CTemeHb ¢
palOHAJIBHBIM [TOKA3aTENEM.

[ToaroroBka K NpakTUYECKUM 3aHSITUSM.

BrinonHneHnue npakTuyeckoro 3aanus no reme OyHKIUU U Tpauki.

Pabora ¢ yueOHoIi TuTepaTypHON U KOHCIIEKTOM JICKIIUH.

3.Iloka3zarenbHas QyHKIMS.

[ToAroToBKa K MPakTUYECKUM 3aAHATHUSAM.

BrinonHeHne npakTU4YECKOTO 3a/1aHMUS.

Pabora ¢ yueOHOI nmuTepaTypHON U KOHCIIEKTOM JICKITHH.

4 Jlorapudmuueckasi GyHKITHS.



[ToaroroBka K MpakTUYECKUM 3aHATHSIM.
BelnosiHeHNE MPAKTUYECKOTO 3aJaHus.
Pabota ¢ yueOHOI nuTepaTypHO U KOHCTIEKTOM JICKITHH.
5. @opmysbl TPUTOHOMETPHUHU. TPUTOHOMETPUUYECKHUE YPAaBHEHUS U
HepaBeHCTBa. Tpuronomerpudeckue GyHKIMH U UX Tpaduki.
[TonroroBka K MPakTUYECKUM 3aHATUSAM.
BrlinonHeHne npakTuyecKoro 3aJaHusl.
Pabota ¢ yueOHOI nuTepaTypHOl U KOHCIIEKTOM JIEKIIHH.
6.IlocnenoBaTenbHOCTH U IPOTPECCHUMU.
[TonroroBka K MpakTUYECKUM 3aHATUSIM.
BrinonHeHne npakTU4YECKOTO 3a/1aHMUS.
Hanucanue pedepara.
Pabota ¢ yueOHoI muTepaTypHON U KOHCIIEKTOM JICKITH.
7. Benenue B crepeoMeTpuro. [IpsMble U TNIOCKOCTH B TPOCTPAHCTBE.
[TonroroBka K MpakTUYECKUM 3aHATHSIM.
BerlnoHeHNE MPAKTUYECKOTO 3aJaHu.
Pabora ¢ yueOHOI1 TuTepaTypHON U KOHCIIEKTOM JICKIIH.
8. BEeKTOpBI 1 KOOPAMHATEI B IPOCTPAHCTBE.
[TonroroBka K MpakTUYECKUM 3aHATUSIM.
BrlinonHeHne npakTUuecKoro 3aJaHusl.
Pabota ¢ yueOHOM nuTEepaTypHOM U KOHCIIEKTOM JICKIIHH.
9 IlpousBoaHas GyHKIMU U €€ MPUMEHEHHE.
[TonroroBka kK MpakTUYECKUM 3aHATUSIM.
BrinmonHeHne NpakTUYECKOrOo 3aJaHusl HAa HAXOXKIAEHUE IPOU3BOIHBIX
pPa3NUYHBIX QYHKIUH.
Pabota ¢ yueOHOI nuTepaTypHOl 1 KOHCIIEKTOM JICKITH.
10. MuTErpan u ero npuMeHeHHE.
[TonroroBka K MpakTUYECKUM 3aHATHSIM.
PaGota ¢ yueOHO# nuTepaTypoil 1 KOHCIIEKTOM JICKITHHA.
Pemenne ympakHeHMH Ha HMHTETPUPOBAHHUE PA3TUYHBIX  (DYHKIHH,
HAXOXKJIEHWE TUIomaaei puryp.
11.MHororpanHukH.
[TonroroBka Kk MpakTUYECKUM 3aHATHSIM.
BrlnonHenne npakTuuecKoro 3aJaHusl.
Pabota ¢ yueOHOI nuTepaTypHOl U KOHCIIEKTOM JICKIIH.
Hanucanue Pedepara.
12. Tena BparieHus
[ToaroToBKa K MPakTUYECKUM 3AHSATHUSIM.
BrinonHeHue npakTUYECKOTO 3a/1aHMUs.
PaGota ¢ yueOHOI nuTepaTypHO U KOHCTIEKTOM JICKITH.
Hammcanue Pedepara.
13.Cucremsbl ypaBHEHUM.
[TonroroBka K MpakTUYECKUM 3aHATHSIM.
BrlnonHeHne npakTHYecKoro 3aJaHusl.
Pabora ¢ yueOHOI nuTEepaTypHO U KOHCIIEKTOM JIEKIIH.



14. DneMeHTh KOMOMHATOPUKU, TEOPUHU BEPOSTHOCTEH, MaTEMaTHUECKOU
CTaTUCTHUKHU.
[TonroroBka K MPaKTUYECKUM 3aHATUSIM.
BrinmonHeHne MpakTH4eCcKOTo 3a/1aHuUS.
Hammucanne Pedepara.
Pabora ¢ yueOHOl nuTEepaTypHO U KOHCIIEKTOM JIEKIIH.

Kpumepuu ouenxku oyenounozo cpeocmea 1.3 0na npoeedenus mexyuieco
KOHmMPONsA no pe3yibmamam camocmoamenvHou pabomaol

[TpornenT O1eHKa YPOBHS MMOJITOTOBKHU
pe3yIbTaTUBHOCTH Oau1 (OTMETKA) BepOaIbHbBIN aHAJIOT
90 + 100 5 OTJIUYHO
80 +~ 89 4 XOPOIIIO
70 =79 3 YAOBJIICTBOPUTEIBLHO
MeHee 70 2 HEYJIOBJIETBOPHUTEIILHO

OneHka «OTIMYHO» BBICTABISIETCS 3a pabory (coolOmieHue, pedepar,
HCCIICIOBATEIIbCKOE 3aJlaHUE) KOTOpash HOCUT HCCIENOBATEIIbCKUN XapakKTep,
COJACPXHUT  TPaMOTHO  M3JIOKEHHBIM  MaTepuang, ¢  COOTBETCTBYIOIIUMHU
000CHOBAaHHBIMH BBIBOJIAMHU;

OIICHKA «XOPOII0» BBICTABIACTCS 3a TPAMOTHO BBITIOJHEHHYIO BO BCEX
OTHOILIEHUSIX padoTy (coobuieHue, pedepar, UcclaeqoBaTeIbCKOE 3aJaHue) IMpu
HAJIMYUHU HEOOJIBIIINX HEIOUETOB B €€ COACPyKaHUHU MU 0(DOPMIICHHUH;

OIICHKAa «YJIOBJIETBOPUTEIIbHO» BBICTABISIETCS 3a paboTy (cooOmieHwue,
pedepar, ucclemoBaTeIbCKOE  3aJaHWE), KOTOpas  YAOBIETBOPSET  BCEM
NPEIBSIBISIEMBIM TPEOOBAaHUSAM, HO OTIMYACTCS IMOBEPXHOCTHOCTHIO, B HEH
IPOCMaTpPUBACTCS HETIOCIIEIOBATEILHOCTh M3JIOKEHHUS MarepHalia, peCTaBICHBI
HEOOOCHOBAHHBIE BBIBOJII;

OIICHKA «HEYJIOBIICTBOPUTEIIHPHO» BBICTABISACTCS 3a pabory (cooOIieHwHe,
pedepar, ucciaenoBareabCKoe 3aaHne), KOTopas He COOTBETCTBYET TEME, HE HOCHUT
WCCIIEIOBATEIIbCKOTO XapaKTepa, HE COMCP)KHUT aHalu3a MCTOYHUKOB W TOIXO0B
110 BEIOPAHHOM TeMe, BBIBOJIBI HOCAT JICKJIAPAaTUBHBIN XapakTep.

Ilo comepkaHHIO MUCBMEHHON TEKCTOBOM paboThl (cooOuieHue, pedepar,
MCCIIEIOBATENIbCKOE 3ajaHKe) U 10 €€ MPEe3eHTAI[MH BBICTABIAETCS CpeIHUM Oa,
KOTOPBI TIEPEBOAUTCS B OICHKY.

B cooTBeTCTBMM € NPUHIMIIAMHA TEXHOJOTUH TPYNIIOBONH paboThl Mpu
OLIGHUBAaHUU TPYIIOBOI pabOTHl BHICTABISETCS OJHA OLIEHKA BCEM Y4YaCTHHKaM
MHUKPOTPYIIIIBL.



3 MNPOMEXYTOUYHASA ATTECTALLUS
dopMa MpoBeIeHUS MPOMEKYTOYHOM aTTeCTalMK - SK3aMEH 10 OKOHYaHuIo 1 1 2
CEMECTpOB.

3.1 Bomnpocsl AJ151 NOATOTOBKH K IJK3aMEHY:
IIpumepnsbie 3aganusa (1 cemectp):

Nel. Haitnure oGmacth onpeneneHust GyHKIIUH.

a) fix)=3x— 17 B) f{x)=Vx - 7

x+38

6) fix)= x-5 r) Ax)= 45 - x

x+3

9
) ﬂx)=m e) ﬂx):m L 0—x

x) S-S ) fig= Vi

n) fx)= Jx+4 +\/15—x

Ne2. Haiinute 3HaueHUE BbIpaKEHUSI.
log,1.6 + log,10
Ne3. Haiigure sina, eciu:
15
coso= 4 u o€ (3n/2;2n)
Ne4. Pemnte ypaBHEHUS:
3 4

a) 22 x=11 1) logy(2X)=3
6) 3>~ 24x+21=0 e) sin x/4=-1
1

B) 11%1°=11 xK) cosx=-2

V3
r) V49-3x=2 3)tgx= 3
1) 4cos’x — 12cosx+5=0 K) log,(x-1)+ log,(x-3)=3
1) x+4+ Vx+d =) M) (sinx - cosx)*= 1 + sinx
) 7% — 71%4+6=0

IIpumepHblie 3aganusa (2 cemecTp):

1. Haiinure npou3BOaHYIO (PyHKIIMH:



a) f(x)=x"+x’ ) v =1In(3 +4x)

3

X
6) /() ="x(3x" ~) ¢) ° Indx
_I+3x
B) y_5—2x ) y=x+25sinx
r) V= 3e" +5
2. Pemmre ypasuenue: / D=0 ecnu
a) f(x)=3x-5x 6) f(x)=x+cosx

3. Pemmre nepasenctso: / M <0 ecnm
f(x)=3x-5x>+x°

4. Hanumurte ypaBHEHUE KacaTeJbHOU K rpaduKy GYHKIIMU B TOYKE C
abcuuccoit X,

17
2) F0) = x? +3, X, =2 5) f(x)=1+cosux, x0:7
5. Haiinute HauOomblIee U HAMMEHbIIEE 3HaUeHNEe (DYHKLIIUU Ha TPOMEKYTKE
x> +5
2) S ()= X 6) f(x)=3x" =5x
[1; 3] [0; 2]
6. BbluncinTe uHTErpaIsbl:
17
6 3 d 1 2
J.x(’dx J. )2 Ie“dx J. d
a) o 6) 0 cos” x B) 0 r) 4-2x

7. Uccnenyiite pyHKIHIO C MOMOIIBIO TPOU3BOJHON U MOCTPOiTE €€ rpaduk:

f(x)=x>—-27x

8. Bbluucnure miuomaap GUrypsl, OrpaHU4€HHON JTMHUSIMU

a) y:xz’yzo’xzél. 6) y:2-"’y:1’x=2

BOIIpOCI)I AJIF MOATOTOBKM

Bonpocsl o teMe «YpaBHEHUSI U HEPABEHCTBA»
1. AropuTMBI pENIEHUS TUHEWHBIX YPABHEHU U HEPABEHCTB.
2. AIropuTMBI PEIICHMs] KBaPATHBIX YPABHEHUI U HEPABEHCTB.
3. ANropUTMBI pelIEHUs HPPALMOHAIBHBIX YPABHEHUM.
4. Anroputwm perieHus JpoOHO-pallOHAIbHBIX YPaBHEHUN U HEPABEHCTB.



Bomnpocel o Teme «CrerneHs yucia ¢ IeMCTBUTEILHBIM ITOKa3aTeIeM
1. Onpenenenne CTENeHU Yuca.
2. CBoiicTBa CTEICHE.

Bormpocsl o Teme «IlokazarenbHast QyHKIU:
1. TlokazarenpHast GYHKIMS ONpEEIICHNE, MPUBECTH IPUMEPHI, B TOM YHCTIE C
OCHOBaHUEM YMCIIO Dliepa.
2. ObGnactp ompeneneHUs, 007acTb 3HAYEHHWs, MOHOTOHHOCTH IOKa3aTebHOM
byHKIUN.
3. I'paduk mokazarenbHON (QYHKIIUH.
4. ANTOPUTM pellIeHuUs TPOCTEHIINX MOKA3aTEIbHBIX YPABHEHUM.
5. AITOpUTMBI pPEIIeHUs TOKAa3aTeIbHBIX HEPABEHCTB.

Bormpocs o Teme «Jlorapudgmudeckas pyHKIHs»:
1. Onpenenenue Jorapudma.
2. JlecATUYHBIN U HATypaJbHBIN Jorapu@mMbl 0003HAYEHHE.
3. OcHoBHOE JIorapu(pMUIECKOE TOKIECTBO.
4. CaoiicTBa Jiorapu(mos.
5. Jlorapudmuueckas GpyHKIHS ONpeneneHue, IpUBECTH TPUMEPHI.
6. OOnactb onpeneneHus, 06JacTh 3HAYEHHsI, MOHOTOHHOCTh Jiorapudmudeckon
byHKIUU.
7. I'paduk norapudmudeckoit GyHKIIUH.
8. AIropuTM pelIeHHs MPOCTEHITNX JTOrapu(pMUIECKUX YPaBHEHUH.
9.AnroputM Merozna JorapuMUpPOBaHHS TPU  PEUICHUM JIOTapUPMUUYECKUX
YPAaBHEHHUM.
10.AnroputM MeTOna TOTCHIIMPOBAHUS TIPH PEIICHUU JIOTapU(PMUIECKUX
YPaBHEHHUM.

Bomnpocs! 1o teme « TpuronomeTpus»:
1. Kaxkoii paanyc Ha3bIBalOT Ha4aJIbHBIM? (PUCYHOK)
2. Kakoi1 yroj1 moBOpoTa CYUTAIOT MOJOKUTEIBHBIM, OTPUIIATEILHBIM? (PHC.)
3. Kakoit OykBoit 0003Ha4YarOT yroj MNOBOPOTA; KAKUM JE€HCTBUTEIBHBIM YUCIOM OH
MOXKET BBIPAKATHCS?
4. Kaxoil yroy moBopoTa Ha3bIBaloOT yriioM 1, 2, 3, 4 yeTBepreit?
5. Kakoui werBeptu npunamiexar yoisl 0, +90, +180, 4270, £360...7
6. JlaiiTe onpeaeneHne CUMHyca yriia o, JJisl KAKAX 3HAYEHUW O, UMEET CMBICIT
BBIpAJKEHHUE SIn o?
7. JaiiTe onpeaeneHne KOCMHyca o, Il KAKUX 3HAYEHUN O, UMEET CMBICI
BBIpa)KCHHUE COS A7



8. [laiiTe onpeneneHne TaHTeH A yIiia O, U1l KAKUX 3HAYEHUU O, UMEET CMBICIT
BBIpakeHue tg a?

9. MaiiTe onpeneneHne KOTAHT€HCa yIiia o , JUIsl KAKUX 3HAYEHHUE O, UMEET CMBICI
BBIpaKeHUE Ctg a?

10. Kakuie pyHKIIMM HA3bIBAIOTCS TPUTOHOMETPUUYECKUMU (U IToueMy)?
11. KakoBa o61acTh 3HaUCHUI CHHYCa, KOCHHYCa, TAHTeHCa, KOTaHreHca?
12. 3nauenue Tpuronomerpudeckux ¢pynkiui 0, 30 (puCyHOK)

13. 3nauenue Tpuronomerpuieckux Gynkiui 45, 60, 90 (pucyHOK)

14. 3nauenue TpuroHomerpudeckux Gynxiuii 60, 180 (pucyHok)

15. 3nauenue Tpuronomerpuueckux pyHkuui 270, 360 (pucyHoOK)

16. Kakue 3HaKu UMEIOT CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, B K01
KOOPJIMHATHOM YETBEPTH.

17. Kakue u3 TpuroHoMeTpudeckux GyHKIHUMN SBISIOTCS YETHBIMU, KaKue
HEYETHBIMU. 3alUIIUTE COOTBETCTBYIOIINE PABEHCTBA.

18. B uem 3akiirouaercsi CBOMCTBO MEPUOAUYHOCTH TPUTOHOMETPUUECKUX
byHKIMA? (PUCYHOK)

19. Uro Ha3wiBaeTCs paguaHoM? (PUCYHOK)

20. Beipaszute B paanaHax yrisl, paBubie 30, 45, 60, 180, 270, 360.

21. IIpaBuio nepeBoAa rpaayCcHON MEPHI B paIMaHHYIO, U paIMaHHON B
IpagyCHYIO.

22. OnpeneneHue cCuHyca, KOCUHYCa, TAHI'€HCA, KOTAHIE€HCa IS yIvia
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

23. OCHOBHBIE TPUTOHOMETPUUECKHUE TOKIAECCTBA.

Bomnpocsl o Teme «IIpsiMbie U TIJI0CKOCTH B POCTPAHCTBE

. 3anucarp ornpeaeneHue AKCUOMBI.
. 3anmcarsb ornpejaesieHue Teopemsl.
. 3anucarb onpeneneHue JIeMmbl.
. [IpuBectu npumep (3amucarsh GOPMYITUPOBKY) JIF000M Teopemsi.
. [IpuBectu npumep (3amucarh GOPMYITUPOBKY) JIFOO0H AKCHOMBI.
. [IpuBectu npumep (3anucarb GopMyIUPOBKY) JTH000i JIeMMBI.
. Uto uzyuaer Crepeomerpusi?
. [lepedncnuts OCHOBHBIE (PUTYPHI B TPOCTPAHCTBE.
. Kak u3zo0paxaercs n o6o3nagaeTcst reomerpudeckas ¢purypa Touka?

10. Kak uzobpaxaercs u o00o3HauaeTcsi reomerpuueckas ¢purypa [psmasn?

11. Kak uzobpaxkaercs u 06o3Ha4yaeTcsi reomeTpudeckas purypa [lnockocts?

12. Kak wu3oOpaxaercs U o0O3HA4aeTcs TreoMeTpuueckas Qurypa
JIByrpaHHbIl yron?

13. Tlepeuncnuth BapuaHTHI(CIyuyal) B3aMMHOTO PACIIOIOXKEHUS MPSMBIX B
MIPOCTPAHCTBE.

14. TlepeuncnauTh BapUaHTHI(CIyYand) B3aUMHOTO PACIOJIOXKEHUS MPSIMOU U
IUIOCKOCTHU B IMMPOCTPAHCTBE.

15. IlepeuncnuTh BapuaHThI(CIydan) B3aUMHOTO PACIIONIOKEHUS IJIOCKOCTEH
B IIPOCTPAHCTBE.

16. 3anucate ornpeseseHue epeceKarommnXxcs IPsMbIX B MPOCTPAHCTRBE.

O 0 1N DN B~ W —



17. 3anucarp onpeaeneHue napayiesIbHbIX MPSIMbIX B IPOCTPAHCTBE.

18. 3anucare onpeneieHNe CKPEIMBAOLIUXCS IPSIMBIX B IPOCTPAHCTBE.

19. TIlepeuucnuTh BapuaHTBl TOTO, Kak MOXHO 3aJaTb IUIOCKOCTh B
IPOCTPAHCTBE.

20. YTo Takoe MoiyIioCKOCTh? (3alucarh OMpEACICHUE, CACNIATh YEPTEK)

21. 3anucarp onpeneeHue napauieIbHbIX MPSIMOUN U ILIOCKOCTH.

22. 3anucarb ONPEAEICHUE PABHBIX YIJIOB B IPOCTPAHCTBE.

23. 3anucarp ONpeIeICHUE COHAMPABICHHBIX JTyUYeil.

24. 3anucarp ONpEAEICHUE YIIIa MEXKAY MEPECEKAIOIIUMUCS MPSIMBIMHU.

25. 3anucarb onpeseseHue yriia Mexay CKpelMBalOIUMUCS MPSIMbIMU.

26. 3anucarp ONpeAeIeHUE NapauieNIbHbIX MIJI0CKOCTEN.

27. 3anucarb TEOpEMY — MPU3HAK NaPALIETbHOCTH JIBYX IIOCKOCTEM.

28. 3anucarh Ba CBOMCTBA NapalIeNIbHBIX MIJIOCKOCTEH.

29. 3anucarp onpeAeneHnue NepueHIUKYISIPHBIX IPSMBIX B TPOCTPAHCTBE.

30. 3anucarp onpeaesieHUE NEPIEHIUKYISIPHBIX TPSMOM U MIJIOCKOCTH.

31. 3anucare TeopeMy — TMpPU3HAK NEPHEHAUKYISPHOCTH TMPSMOU H
IUIOCKOCTH.

32. CkonpkKO MPSMBIX NEPHEHAMKYISPHBIX K JAHHON IUIOCKOCTH MOXKHO
IIPOBECTH uepe3 M00YI0 TOUKY MPOCTPAHCTBA?

33. 3anucarb OIpenereHue MNEPIEHANKYIAPA, NPOBEACHHOIO W3 TOYKU K
IJIOCKOCTH.

34. 3anucath onpeaeIeHne HAKIOHHOM, TPOBEICHHON U3 TOYKH K IIOCKOCTH.

35. 3anucarp onpejeneHre NPOeKIMY HaKIIOHHOM Ha MII0CKOCTb.

36. 3anucarpk (OPMYIUPOBKY TEOPEMBI O TPEX NEPHEHAUKYISIPAX.

37. 3amucatb (GOPMYIUPOBKY TEOpPEMbI, OOpaTHOM TeopeMe O Tpex
NEPIEHIUKYISIpax.

38. Yto sBisieTca MPOEKUMENH TOYKHM Ha IUIOCKOCTh, €CIM TOYKA HE JICKUT B
IUIOCKOCTH?

39. Urto sBisieTcsl NMPOEKIMEN TOYKM Ha IUIOCKOCTh, €CIM TOYKA JIEKHUT B
IUIOCKOCTU?

40. Yro saBnseTcs MNPOCKUMEH NPSIMOM HA IUIOCKOCTb, €CIA NpsIMasl HE
NEPIEHINKYISIPHA K 3TOM TIOCKOCTH?

41. Yro sBnsgercs MNpoeKUUMed NpsAMOM Ha IUIOCKOCTh, €CIM IpsMas
NEPIEHAUKYISIPHA K 3TOUW MJIIOCKOCTH?

42. Yro sBusercs MNpOeKUUEed NpsSMOM Ha IUIOCKOCTh, €CIM IpsiMas
napajijieibHa 3TOH MI0CKOCTH?

43. Yto sBnsieTcsl MPOEKLUMEN MPSAMOM HA MIOCKOCTh, €CIU MpsAMas JEKUT B
3TOM MIOCKOCTHU?

44. 3anucarp OonpeAeseHUE yriia MEXAy MPSMOU U MJIOCKOCTHIO.

45. 3anucarp onpeAeneHnue ABYrpaHHOro yIia.

46. 3anrcarb onpeneseHue TpaHel u pedpa IByrpaHHOTO YIa.

47. 3anucarb onpeneaeHue JMHEMHOTO yIia JByTPaHHOIO yIva.

48.Yto sBisieTcs rpalyCHOM MEpPOM IByTPaHHOTIO yIyia?

49. 3anucarp onpeaeneHue NepueHIUKYISIPHBIX MIJIOCKOCTEN.



50. 3anucares GOpPMYIUPOBKY TEOPEMBI — IPU3HAK MEPIIEHIUKYISIPHOCTH IBYX
IIJIOCKOCTEH.

51. Haueptuts npsimoyronsHbiil napawienenunen ABCDA1B1CIDI.

52. Hauepruts nupamugy ABCD.

53. Haueptuts ky6 ABCDA1BICIDI1

54. Haueptuth npsmoyrosnbHblid mapamienenunen ABCDAIBICIDI,
3aMycarh Mapy MapauiedbHbIX MPSAMBIX, IUIOCKOCTEW, Mapy MNEpIEeHIUKYISIPHBIX
IIPSIMBIX, INIOCKOCTEH.

55. Haueptuts xy0 ABCDAI1BICIDI1, 3anucare mapy mnapajuieabHbIX
npsiMasi ¥ TNIOCKOCTh, 3allMCaTh NMapy NEePHEHANKYISPHBIX NPAMasi U MIIOCKOCTb.

56. Haueptutrs mnpsimoyronsHbiii mapamwienenunen ABCDAIBICIDI,
3amucaTh napy nepeceKaroluxcs IPsIMbIX, APy CKPEIIUBAKOLIUXCS TPSIMBIX.

57. Haueptuth ky0 ABCDAIBICIDI, 3anucare mapy nepeceKaromuxcs
npsiMasi ¥ MIIOCKOCTh, NapaJlieJIbHbIE MPSAMasi U IIOCKOCTb.

58. Haueptuth nupamuay ABCD, 3anucare napy nepeceKkarommxcs npsmbix,
napy CKpenuBaroIINXcs MPSIMbIX.

59. Haweprute mnupamuay ABCD, 3amnucare mnapy mnepeceKaronmxcs
IUIOCKOCTEM, NTapy NEPECEKAIOIIMXCS IPSIMBIX.

60. HaueptuTh MIOCKOCTh, O0O3HAYUTH €€, MPOBECTH U3 TOUYKU A
JIeKAIIEH B JAHHOM IJIOCKOCTH MPSIMYIO, SIBIISIFOIIYIOCS HAKJIOHHOM K JaHHOMU
IUIOCKOCTA U TOCTPOUTH €€ MPOEKIHI0 Ha JAHHYIO IJIOCKOCTh(00O3HAYUTH U
MIO/TINCATD ).

Bonpocel no Teme «BeKkTopbl 1 KOOPIAMHATHI B IPOCTPAHCTBEY.
. 3anucarb OIpeeIEHUEe BEKTOPA.
. Kak nzobpaxkaercst 1 0603Ha4aeTcst BEKTOp Ha YEPTEKE.
. 3anucarh ornpeereHue cBOOOIHOTO BEKTOPA.
. 3anucarb OIpENESIEHUE HYJIEBOTO BEKTOPA U €r0 XapaKTEPUCTHKH.
. 3anmcarb OIpeAesIeHue EAMHUYHOIO BEKTOPA.
. 3anucarb OIpeieeHue KOJUTMHEAPHBIX BEKTOPOB.
. 3anmcarhb OlpeesIeHne KOMILIAaHAPHBIX BEKTOPOB.
. 3anmcarb ornpeaeseHne JUIMHbI(MOIYJIs) BEKTOPA.
9. 3anucarp onpeneneHue paBHbIX BEKTOPOB.
10. 3anucarp onpeneeHue COHAPABIEHHBIX BEKTOPOB.
11. 3anmcars onpeneneHre NPOTUBONOJIOKHOHAPABIECHHBIX BEKTOPOB.
12. TlpowmtocTpupoBaTh M 3amucarh MPABUJIO TPEYTOJbHUKA CIIOKECHHS
BEKTOPOB.
13. IIpounntocTprupoBaTh U 3alMcaTh MPABUIO MapajuieIorpaMMa ClIOKEHUS
BEKTOPOB.
14. ITponsnrocTpupoOBaTh W 3aNUCaTh MPABUJIO MHOIOYTOJIBHHKA CIOXKECHUS
BEKTOPOB.
15. 3anucare onpeaesieHre TPOU3BEICHUS BEKTOPa HA YHCIIO.
16. 3anucarp onpeneaeHue KOOPAUHAT BEKTOPA B POCTPAHCTBE.

17. B npsAMOYroJbHOM CUCTEME KOOPAUHAT B IPOCTPAHCTBE MTOCTPOUTH TOUKY
A(42,7)
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18. 3ammcare (Gopmynbl HAXOXKACHUS KOOPAMHAT CEPEIUHBI OTpe3Ka B
IPOCTPAHCTBE.

19. 3anucars hopmylly HaXOKICHUS PACCTOSHUS MEXIY JByMs TOUYKAMH B
IPOCTPAHCTBE.

20. 3anucarb popMyTy HAXOXKIESHUS MOIYJIS BEKTOPa MO €ro KOOpIUHATAM.

21. 3anucare popMyay HaxXOXKACHHUS KOOPJUHAT BEKTOpPA MO KOOPJAUHATAM €ro
Hayaja U KOHIIA.

22. 3anucarh (QOpMyITy HaxXOXKICHHUS KOOPAMHAT CYMMBI JIByX BEKTOPOB B
IPOCTPAHCTBRE.

23. 3anucarb (HopMylly HaXOXKIACHHUS KOOPJIWHAT PAa3HOCTH JBYX BEKTOPOB B
IIPOCTPAHCTBE.

24. 3anucare (HOpMyay HAXOXKIEHUS KOOPAMHAT MPOU3BENEHUS BEKTOpa Ha
YHCJIO B IIPOCTPAHCTBE.

25. 3anucarb (popMyny HaXOXKAEHHUS CKAJISIPHOTO MPOU3BENEHHUS BEKTOPOB,
3a/IaHHBIX CBOUMH KOOpAUHATAMM.

26. 3anucarp ONpeAeIeHUE CKAIIPHOTO IPOU3BEICHUSI BEKTOPOB.

27. 3anucarb GpopMyTy HaXOXKIECHUS CKAISIPHOTO KBaIpara.

28. 3anucarpb yCcJlIOBHE NMEPIEHIUKYISIPHOCTH BEKTOPOB.

29. 3anucarp yCIIOBUE KOJUIMHEAPHOCTH BEKTOPOB.

Bomnpocsl o teMe « MHOTOrpaHHUKW

1. 3anucarpk onpeneieHue MHOTOIPAHHUKA, IIEPEYUCIUTE OCHOBHBIE €TI0
anemeHThl. [IpuBeaure 3-4 npuMepa MHOTOTPAHHUKOB.

2. B yeM COCTOMT OTIMYME BBITYKJIOIO MHOTOTPAHHUKA OT HEBBIITYKJIOTO?
OTBET NPOUJUTIOCTPUPYUTE.

3. 3anumunre OnpencneHnue IPU3Mbl, IEPEUUCIUTE OCHOBHBIE €€ DJIEMEHTHI.
BrimonauTe ueprex.

4. B 4em cOCTOUT OTIIMYME NPSAMOM IIPU3MBbI OT HAKJIOHHOW. BhINIonHuTE
YEPTEXK NPAMON U HAKIIOHHOW IIPU3MBL.

5. 3anummre u3BeCTHHIE BaM (OPMYJIbI HAXOXKICHUS TUIOMIAAeH MpsIMon 1
HAKJIOHHOM TIPU3M.

6. 3anuimmMre onpeneaeHue MTUPAMUIbI, IEPEUUCIUTE OCHOBHBIE €€ 3JIEMEHTHI.
BrimonauTe yeprex.

7. 3anumunre, Kak BBIYUCIUTD IUIOMIAAb IOJHON ITOBEPXHOCTH U IIOIIA/Ib
OOKOBOM MOBEPXHOCTH MUPAMHU/IBI.

8. Kakas nupamuja Ha3bpIBa€TCs MPABUIBHOU? BBITTOIHUTE YepTex
IIPABUJIBHOW YETHIPEXYTOJIbHOM NTUPaMU.

9. 3anmmmMre onpeneIeHUe YCEYEHHOM MMPaMHU/Ibl, IEPEYUCINTE OCHOBHBIE €€
DJIEMEHTHI. BBINOIHATE YepTEXK.

10.Ilepeuncnure OCHOBHBIE MIEMEHTHI CUMMETPUH. BrinonHuTe
COOTBETCTBYIOIIUE YEPTEXKMU.

11.Chopmynupyiite onpeaesieHrue IpaBUiIbHOI0 MHOTorpanHuka. [Ipuseaure
2-3 npuMepa MpaBUIbHBIX MHOTOTPaHHUKOB.

Bomnpocs! o teme «Tena Bpamenus»



1. Onpenenexnve HWIUHIPA.

UYeprex (cnenarbh 4epTex ¢ OyKBEHHBIMH 0003HAUYCHUSMH ).

2. Ilo yepTexxy Moka3aTh U Ha3BaTh OCHOBHBIE AJIEMEHTHI IIUINHAPA.

3. Kak nonyuuts nuninHap Bpaiienrem? Crenarb YepTex.

4. Ha3Barb ¥ mOKa3aTh CEUCHUS LMJIMHAPA TJIOCKOCTSIMH.

5. YUemy paBHa IJI01IA1b IOJHOM NOBEPXHOCTH HMIMHApPa? UeMy paBHA IUIOIIA1b
OOKOBOI MOBEPXHOCTH LIMJIMHpA?

6. Onpenenenue konyca. Yeprex (caenarh yepTex ¢ OyKBEHHBIMU
o0o3HauenusimMun). [lo yeprexxy nmokasarb 1 Ha3BaTh OCHOBHBIE AIIEMEHTHI KOHYCa
7. Kak nosiyuuts KOHyC BpaiieHueM? Crienarb 4epTex.

8. Ha3Barb 1 mokasarb ce4eHUE KOHYCa Pa3HBIMU IJIOCKOCTSIMHU.

9. Kak MOXHO MOTy4YuTh yceueHHbIN KoHyc? UTo Ha3bIBa€TCsI OCHOBAHUEM
yCeUueHHOro KoHyca? UTo Ha3bIBAETCS BHICOTON YCEUEHHOTO KOHYyca?

10.Yemy paBHa mi011a/lb MOJTHON NOBEPXHOCTH KOHyca? UeMy paBHa IJI0IIA1b
OOKOBOW MMOBEPXHOCTH KOHYyCa?

11. Onpenenenne mapa, chepsl. UepTex (caenats 4epTex ¢ OyKBEHHBIMU
o0o3HaueHussMn). 1o yeprexxy nokasarb 1 Ha3BaTh OCHOBHBIE AJIEMEHTHI 1Iapa.
12. Korna B ceuenuu cheprl MIIOCKOCTHIO MOIYYaeTCs OKPYKHOCTh?

13. Korna cepa 1 mi10CKoCTh UMEIOT TOJIBKO OJIHY OOIIYIO TOUKY? A KOIjia He
UMEIOT OOIIUX TOYEK?

14. Yemy paBHa 1ioimaab cepsl paguyca R?

15. YpaBHeHue cdepsl B IPSIMOYTOJIbHON CUCTEME KOOPUHAT.

Bormpocsl 1o teme «IIpousBomnas GyHKInm»

. 3ancarpb ornpeneneHrne MPou3BOIHON GYHKITUU
. Uemy paBHa IpOU3BOIHAS KOHCTAHTHI?
. UeMy paBHa npou3BoaHas QyHKIUH y=tgx?
. UeMy paBHa npou3BoHAs (YHKIIUH Y=COSX?
. Uemy paBHa poU3BOJHAS [TOKA3ATEIbHON PYHKIIMU y=ax?
. Uemy paBHa npou3BoHas QyHKIUH y=X?
. Uemy paBHa npou3BojiHasA PyHKIHH y=Xn?
. Uemy paBHa npousBojHasA PyHKIMH y=Sinx?
9. YUemy paBHa npousBoaHas GyHkuuu y=1/x ?
10.Yemy paBHa npou3BoHAas JorapupmMuyeckon GyHKIUHU?
11.3anucare popMyiay HaXOXKACHUS IPOU3BOJHON CYMMBI IBYX (DYHKIIMH.
12.3anicarb GopMyny HaAXOXKIEHUS MPOU3BOJHON MPOU3BEIACHUS JIBYX
byHKIUH.
13.Yemy paBHa npou3BojHas GYyHKIIUN y=ctgX?
14 Kakas ¢pyHKITUSI HE MEHSETCS NMPU HAXOXKICHUHU €€ TTPOU3BOTHOM?
15.3anmucars Gpopmyiy HaXOXKACHUS MPOU3BOJHON MPOU3BENECHUS KOHCTAHTHI
Ha (YHKIIHIO.
16.3anucarbs popmyiny HaxOXKIECHHS POU3BOAHON YACTHOTO IBYX (DYHKLIHH.

O I NN B~ W —



17. 3anucarb HopMyTy HaXOXKIEHHUS MPOU3BOJHON Pa3HOCTH JBYX (PYHKIIHH.

18. 3anucarb popmyity HaXOXKIEHUS MPOU3BOTHON CYMMBI TISATH (DYyHKIIUMA.

19.Yemy paBHa npousBogHas GyHKIIMK y=arcctgx?

20.Yemy paBHa mpousBoaHAsS QYHKIIMHA y=arcsinx?

21.Yemy paBHa npou3BoaHas (HYHKIIMH y=arccosx?

22 Haiitu/3anucaTh NpoOU3BOAHYIO (YHKIUU apU(PMETUYECKOTO KBaJIPaTHOIO
KOpHSI.

23.3anucarhb ornpeaesieHue KacareabHO K Tpaduky QpyHKIMH.

24 3anucarb GopMysy ypaBHEHUS KacaTellbHOU K rpaduKy (QyHKIIMU B TOUKE
¢ abcumccoit X,,.

25.3anucarb ornpeneneHrue IpupaiieHus: apryMeHTa.

26.3amnucarp ornpeseneHue npupamieHus QyHKIuu.

27.3anucarh onpeneacHue CIOKHONU (QyHKIIUM.

28.3anucarh MpaBUIIO HAXOXKJIEHUS TPOU3BOTHOM CIIOKHON (DYyHKIIUU.

Bomnpoce! o teme «IIpumMenenunst npou3BOIHOM

JlocTaTouHbIi IPU3HAK BO3PACTAHMS (PYHKIMU.

JlocTarouHbli IPU3HAK YOBIBAHUS (PYHKIIMH.

HeoOxonumoe yciioBue 3KkCTpeMyMma.

[Ipu3Hak MmakcuMmyma (QyHKIIHH.

[Tpu3Hak MUHUMYMA (DYHKIIMH.

Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUST (PYHKIIMH.

AR o

Bompocel o teme «MHTErpaim»

1. 3amucarp onpeseneHue mepBooopa3Hoi.

2. 3anucarb OnpeeseHne HEONIPEAEIEHHOTO UHTErpaa.

3. 3anmucarh OCHOBHOE CBOMCTBO TIEPBOOOPA3HOM.

4. 3anucaTh r€OMETPHUUECKUI CMBICII HEONPEAEIEHHOTO HHTErpaIa.

5. 3anucarb onpeieIeHue UHTErPaJIbHON KPUBOIA.

6. CBOIICTBAa HEONIPEAECIEHHOIO HHTErPaja MePEUUCIIUTD.

7. 3Hath (opmyiibl « TabMUIBI UHTErPAJIOBY, YMETh 3aMHUCATh JIJISi OCHOBHBIX
byHKIUH.

8. 3anucarp MpaBUiI0/aJITOPUTM BBIYMCIICHUS HEONPEIEICHHBIX HHTErPAJIOB.

9. 3anucarb ornpeneneHue onpeeIeHHOrO HHTErpana.

10. 3anucare popmyny Herotona-JleriOnuiia.

11. 3anucaTts CBOMCTBA ONPEAEIEHHOTO UHTErpaa.

12. 3anucarp MpaBuiI0/aJITOPUTM BBIYHCIICHUS OMPEIETICHHBIX HHTETPAJIOB.

13. 3anucarh reOMETPUYECKHI CMBICH ONPEAEIEHHOTO UHTErpaa.

14. Onpenenenue KpUBOJIWHEWMHON Tpareuu.



3.2 IIpouenypa npoBeaeHUs IK3aMeHAa:

Ha Brinmonnenue sk3amena orBogutcs 120 MuHyT. 3a1aHsl pEKOMEHIYETCS
BBITIOJIHATH 110 NOpsiAKY. Ecnu 3aganue He ynaérces BhINOIHUTD cpasy, IeperuuTe K
cinenyromiemy. Ecau octaHercst BpeMsi, BEpHUTECH K MIPOITYIEHHBIM 3aJaHUSIM.

PaGota nomkHa OBITH BBITTOJIHEHA aKKypaTHO, ¢ HEOOXOMMBIMH
nosicHeHusIMU. Ykazanbl @.1.0 cryneHTa (HOJHOCTBIO), HOMEp TPYMNIbl, HOMEP
AK3aMEHAlMOHHOTrO Omnera. Pemiars 3ajaHuss  MOXKHO B JIFOOOM
MOCJIeA0BaTeIbHOCTH. B KoHIIE paboThl HEOOX0AMMA JTMYHAS TTOANMKUCH CTYACHTA.
Paborta cnaercst ¢ 4epHOBUKOM.

3.3 MeTtoguuyecKue peKOMEHIAUHN 110 MOAT0TOBKE U MPOBEIECHUI0
NMPOMEKYTOUHOM aTTecTAllMU MO YueOHoMy npeametry MaremaTuka

[Topsimok MOATOTOBKM M IPOBEIEHUS MPOMEXYTOUHOM aTTeCTallud B hopMe
9K3aMEHa OCYLIECTBISETCA B COOTBETCTBUU ¢ llonmokeHueM 00 opraHuzanuu u
IIPOBEACHUM ITPOMEKYTOUHOU arrectauuu ctyaeHToB CIIK.

[Ipu moArotoBke K 3K3aMEHy MOBTOPUTE Y4eOHBINH MaTepuall Mo BOMpPOCcaM
uist moArotoBku. IloBropute TepmuHbl, omnpeneneHus. OOpaTuTe BHUMaHUE Ha
B3aHMOCBSI3b TEOPETUYECKOIO Marepuana U NPAKTUYECKUX 3aJaHUM, KOTOpbIE
BBITIOJIHSUIMCH BO BPEMS IPAKTUYECKUX 3aHATUMN.

[Ipy  mpoBemeHMM  NPOMEXKYTOYHOM  arrecrtanuu  Bbel  momyuure
’K3aMeHallMoHHOe 3ajnaHue. [Ipexne 4yeM mpucTynuTh K padoTe, MOAMMILIUTE
JUCTBI IS OTBeTa, YykazaB @OUO(moMHOCThIO), HOMEpP TpYyMIbl, HOMEP
HK3aMEHAIIMOHHOTO OMIIeTa.

[lonmyunB SK3aMEHAIMOHHBIA OWIJIET, TPOYUTANUTE €ro IMOJHOCTHIO,
yOeauTech, 4To CoAepKaHue BOIIPOCOB MOHATHO. [Ipu Hamnuum Bonpocos, 3aganTe
UX TPETOJABATEIIO.

Hauunaiite oTBeuarh Ha 3K3aMEHAIIMOHHBIA OWJIET B TUCbMEHHOU (Qopme. B
LEIAX DSKOHOMUM BPEMEHHM MOKHO CHauyajla NPOIYyCKaTb BOIIPOCHI, KOTOpbIE
BBI3BIBAIOT TPYAHOCTH U BEPHYTHCA K HUM IO3KE.

Bo Bpems »k3ameHa yuamuecss MOTYT IIOJIb30BarbCs HOPMAarWBHOM U
CIIPABOYHOU JINTEPATYPOM.

B ciyyae HapymieHHs CTYAEHTOM AUCLMIUIMHBI, HUCITOJIb30BaHUs
HEpa3pelIeHHbIX MaTepuasoB (LIMaprajiok U T.I.) U CPEACTB CBs3HU, IK3aMEHATOP
UMEET IPAaBO OTCTPAHUTH €ro OT DK3aME€Ha M BBICTABUTH B aATTECTALIMOHHYIO
BEJIOMOCTb OLIEHKY «HEYIOBJIIETBOPUTEIILHO).

3.4 Kpurepuu OLeHKH 0 pe3yJbTaTaM 0CBOCHHUS Y4eOHOI0 npeamMera
MaremaTuka

[Ipu npoBeneHny NPOMEKYTOYHOM aTTeCTAlUU OLICHUBACTCS:
[IpaBUIBLHOCTH

[TonHoTa

CamMocTosATeNnbHOCTD (0€3 TOMOIHUTENBHBIX U HABOJSAIINX BOIPOCOB)



Or1eHKa «OTIMYHO» BBICTABIISAETCS 00Y4aIOMEMyCsi, €CJIH OH Ha BOTIPOCHI (B
npejiesiax mporpaMmbl) JaeT MpaBUIbHbIC, COZHATENIbHbIE U YBEPEHHbBIE OTBETHI.
[Ipu BBITTOTHEHUH TPAKTUYECKUX 3aJaHUA YMEET CAMOCTOSITENIBHO IOJIb30BaThCs
MOJTYY€HHBIMU 3HAHUSAMU. M310KAIT Marepran rpaMOTHBIM SI3bIKOM B
ONPEIEIICHHON JIOTUYECKOM MOCIIEN0BATEIbHOCTH, TOYHO UCIIONb3YS
MaTEeMaTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY. B mucbMeHHBIX paboTax
JOTTYCKAET TOJIbKO HE3HAYUTEIIHbHBIC OLTUOKH.

OneHka «XOopouIo» BbICTaBIsIETCS 00yUaroleMycs, €CJIU OH Ha BOIIPOCHI (B
npenenaax nporpaMMbl) OTBEYAET 0e3 3aTpyAHEHU. YMeeT NPUMEHSTh
MOJIyYEHHBIE 3HAHUS TIPU BHITIOJIHEHUH MTPAKTUUECKUX 3a1aHuil. B padote
JOMyIIEHBI HEOOJIbIIINE TPOOEIbI, HE UCKA3UBILIME MATEMATHUYECKOTO COJEPIKAHMS
orBeTa. B muchbMeHHBIX paboTax I0MyCKaeT HE3HAYUTENbHbBIE OIINOKH.

OrneHka «yI0BIETBOPUTEILHOY» BBICTABIISAECTCS 00yJaroIeMycsi, €CJI OH
3HAET TOJILKO OCHOBHOM ITPOTpaMMHBIN Matepuall. [Ipu npumMeHenun 3HaHUI Ha
MIPAKTUKE UCTIBITHIBAET HEKOTOPHIC 3aTPYAHECHHUSI M IPEOJI0JIEBAET UX C HEOOIBIIION
MOMOIIIbIO TIpenoaanaresist. VMeroTcs 3aTpyaHeHus Ui JOMYIIEHbI OITUOKHU B
ONPEAECIEHUH OHATHM, UCIIOIB30BAHUN MAaTEMATUYECKOW TEPMUHOJIOTHH,
yeprexkax. B yCTHBIX OTBETax JIOMYCKAeT OIIMOKH MPU U3J0KEHUU MaTepuala u
MIOCTPOCHUHU PEYH.

OneHka «HEy/10BIETBOPUTEIBHO) BBICTABISAETCA 00y4YaroIeMycs, €ClIi OH
0oOHapyXKUBaeT HE3HAHKUE WJIM HEMMOHUMaHUE OOJbIIECH YacTH MPOrpaMMHOIO
Marepuasa, OTBEYAET, KaK MPaBUIIO, JIMIIIb HA HABOMSIIME BOPOCHI MPENOIABATENS
HEYBEpPEHHO. B nMuchbMeHHBIX paboTax JOMYyCKAaeT YacThle U IpyOble OMHUOKH.



4 OCOBEHHOCTH TEKYLIEI'O KOHTPOJIA n
IMPOMEXYTOUYHOU ATTECTALUN [IJd HUHBAJIMIOB U JIMI C
OI'PAHUYEHHBIMU BO3MOXHOCTAMMU 310POBbA

B xome Tekyiiero KOHTpOJIS OCYIIECTBISIETCS WHAMBHUAyalbHOE OOIICHHE
npenogasaresiss ¢ oOyvaromuMmes. [Ipu Hanuuum TpyaHocTedl U (WiiH) OMHOOK Y
oOyyaromierocst TpenoxaBaTelib B  XOA€ TEKYLIEro KOHTPOJs JyOIupyer
OObSICHEHHEe HOBOTO MaTepuaja C YYeTOM OCOOEHHOCTEH  BOCIPHSTHS
o0y4JaronmMmMcst Coiep KaHusl MaTepraia MPaKkTHKH.

[Ipu mpoBeNEHMHM TEKYIIETO KOHTPOJS M TIPOMEXKYTOUYHOH arTeCTaIiu
obecrednBaeTcst COONIOICHHUE CIASTYIONINX TPEOOBAHMIA:

- A oOydJaromuXxcs W3 YHCIa JIMI ¢ OTPAaHMYEHHBIMH BO3MOXXHOCTSIMHU
3OPOBBS TEKYITUH KOHTPOJIb U IPOMEKYTOTHASI aTTSCTAIIHS IIPOBOAUTCS C yIETOM
0COOEHHOCTEH TMCUXO(PU3NUECKOTO PA3BUTHSI, MHIUBUAYATbHBIX BOBMOXKHOCTEH U
COCTOSIHUS  370POBBSI TaKuX OOywaromuxcs (najnee - WHAWUBUIAYyaJbHBIC
0COOEHHOCTH).

- TMPOBEACHHE MEPONMPHUATHI MO TEKYIMIeMy KOHTPOJIO U MPOMEKYTOTHON
arTecTallid JUid JUI[ C OrPAaHWYCHHBIMH BO3MOXHOCTSMHU 3[0POBBS B OJHOMN
ayIUTOPHUH COBMECTHO C OOydYalomMMHUCS, HE WMEIOIIUMUA OTPaHHYEHHBIX
BO3MOXXHOCTEW 37I0POBBS, JIOMYCKAETCs, €CIM 3TO HE CO37aeT TPYIHOCTEH JIs
00y4Jaronuxcs;

- TPUCYTCTBHE B ayIUTOPUU ACCHCTEHTA, OKA3bIBAIOIIETO OOYYarOIIHMCS
HEOOXOMMYI0 TEXHHYECKYIO TOMOIIb C YyYeTOM WX HMHIUBHIYyaJIbHBIX
ocobeHHOCTEH (3aHATH pabodyee MEeCTO, MOHATH U OPOPMUTH 3aaHUE, OOIIATHCS C
IperoiaBaTesieM ); peJoCTaBlIeHUEe 00yJaroNUMCs ITPH HEOOXOIUMOCTH YCIYTH C
UCIIOJIb30BAHUEM PYCCKOTO >KECTOBOTO SI3bIKA, BKJIIOUAs O0OCCIEUYEHHE JIOMyCcKa Ha
00BEKT CypHaomnepeBoaurnKa, TU]IonepeBoaUnKa (B OpraHU3alluu JOKEH OBITh
TaKOM CIHEIUaUCT B ImITare (€CIu 3TO BOCTpeOOBaHHAs yCIyra) WIH JOTOBOP C
OpraHU3alUSIMHU CUCTEMBI COIUALHOMN 3aIUTHI 1O MPEJOCTABICHUIO TAKUX YCIYT
B ClIy4yae HEOOXOAMMOCTH);

- TpenocTaBiieHHWE OOyYaromMMCsl MpaBa BbIOOpa MOCIEIOBATEIBLHOCTH
BBITIOJTHEHUST 3aJaHWs W YyBEIMYCHWE BPEMEHU BBIMONTHCHUS 3amaHus (110
COTJIAaCOBAHHUIO C TIPEIOJABaTeNieM); IO >KETaHUI0 OOYyYaroIlIerocs YCTHBINM OTBET
IpU KOHTPOJIE 3HAHWN MOXKET MPOBOAUTHCS B MHUCHbMEHHOHN (popme My HaoO0pOT,
TUCHMCHHBIN OTBET 3aMEHEH YCTHBIM.



Pazpaboramxn:

CTIK npenonasarens a3anosa O.A.
CIIK npenonasarens a1 “Kypasnesa H.A.
CIIK npenosnaparens B.K.K _Tpumuna H.B.
PykoeoanTens obpazosarensHoil nporpaMmu:
CIIK npenonasarens B.K.K Anensxosa H.B.,
Ixcne
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1 cemecTp

MUHWCTEPCTBO HAVKII 1 BEICIITET O OBP A30B AHUS
POCCHICKONU®EJIEP AITUA
CEJEPAJBHOE IOCY JAPCTBEHHOE EBIO/TKETHOE
OBPA30BATEJIBHOE YUPEX/IEHHE BEHICIIIET O OBPA3OBAHMNA
«BOPOHEXKCKHIH I'OC VIAPCTBEHHBIN TEXHUUECKHH YHUBEPCHTET»

{2IBOY BO «BI'TY», BI'TV)

YTBEPRKIALD

JHPEeKTOp CTPOHTENBHO-
HOIHTEXHHYIECKOTO KOILTe TKA

“«_» 202 .

SKIAMEHATTHOHHBIN BILTET Ne 1
IO Ip eXMeTy MATeMATHKA

1. KpajparHoe HepaBeHcTBO. MeTonr permerms HHE + M+ H> 0
2. a) logs2500 - 2logs10;

6) EHF-64=15
g) 5108 = g53me6,

3. OnpefenenHe KOCHHYCA, 0003HAUEHHE, 3HAKH.

Ilpenogaearens Pazadoea O.A.

PaccmoTpeHo Ha 2acedaHHH MeTogudeckoro copera CIIK nporokomNe  or«  » . 202 1.



MHUHHUCTEPCTBO HAVKH U BBICIIIEIO OBPABOBAHU S
POCCUHUCKOU®DENEPATIUU
OEIEPAJIBHOE I'OCYNAPCTBEHHOE BIOKETHOE
OBPA30OBATEJIBHOE YUPEX/IEHUE BEICIIEI'O OBPA30BAHUS
«BOPOHEKCKHUH TOCYIAPCTBEHHEIM TEXHUUECKUY YHUBEPCUTET»

(OI'BOY BO «BI'TY», BI'TY)

YTBEFAKIAIO

JUpeKTOp CTPOHTEIBHO-
TTOTHTEXHHYCSCKOTO KOS Ka

«_ » 202 1.

IK3AMEHAITMOHHELIN BIJIET Ne 2
1o NpeaMeTy MaTeMaTHKA

1. KpanparHoe HepaBeHcTBo. Metost pemrenma Bl + HH+ H< 0

1

49072

2.a) —7
7

6) 5% 1=25
logs 8
B) logz 16

3. Onpenienenye Kocunuyca, o003HAUEeHNWE, 3HAKM.

ITpenmomaBarens PasaHoa O.A.

PacceMoTpeHO Ha 3aceTaHHH MeTomHueckoro copeta CIIK mpotokon Ne  or« » . 202 1



MUWHHUCTEPCTBO HAVKH U BEICIIETO OBPA3OBAHU
POCCUNCKOUMDEJIEPALIMH
@®E [IEPAJILHOE T'OCYJJAPCTBEHHOE BIOJKETHOE
OBPA3OBATEJILHOE VUPEX/IEHHE BEICIIEIO OBPA3OBAHUS
«BOPOHEKCKHU I'OCYJTAPCTBEHHBIN TEXHUUECKUY YHUBEPCUTET»

(OI'BOY BO «BI'TY», BI'TY)

YTBEFPXKJALIO

JUpPEKTOpP CTPOHTEIBHO-
MOTHTEXHHIECKOTO KOIITeIKa

€« » 202 1

IK3AMEHAIIMOHHBII BUJIET Ne 3
1o npeaMeTy MaTeMaTHKA

1. JpoOHO-palmoHansHOe HepaBeHCTBO. MeToabI perneHns.
1 1
2.a) WRRE s,
6) 0,37%3 = 0,09,
B) logg 12 - logg 15+ logg 20

3. OmpeercHe TaHTeHea, 0003HaUCHHE, 3HAKH.

[Ipenmogaparein PasaHoea O.A.

PaccMoTpeHO Ha 3aceflaHiH MeTonrueckoro coeta CITK mporokomn Ne. ot «  » . 202 1.



MHWHHCTEPCTBO HAYKH Y BEICIIIETO OBPA3OBAHUA
POCCHUNCKOW®E JIEPALIUH
OEJIEPAJIBHOE I'OCYJIAPCTBEHHOE BIO/KETHOE
OBPA30OBATEJILHOE YUPEJK/EHUE BEICIIETO OFPA3OBAHU
«BOPOHEJKCKHU I'OCYAPCTBEHHBIM TEXHUUECKWA YHUBEPCHUTET»

(OI'BOY BO «BI'TY», BI'TY)

YTBEPKIAR

JIUPEKTOp CTPOUTENFHO-
MOIUTEXHUYECKOT0 KOMTIeIKa

«_» 202 1.

IKIAMEHAITHOHHBIN BILIET Ne 4
0 HpeAMeTY MAaTeMaTHKA

1. Kopens n-oif cTeneHu 1 ero cBoMcTRa.

2. a) E3W+ 10= M
5) 387 = 398

B) log, 48+ Ioggé .

3. OnpeaeneHue paguaHHON MepHl VITIA.

PaccMOTpeHO Ha 3acemaHIH MeTOomHIecKoT0 cobeTa CIIK mpotokom Ne ot « » . 202 T.



MHHUCTEPCTBO HAYKH H BBICIIETO OBPA30OBAHHSI
POCCHUCKOH®ENEPAIIUH
®EJIEPAJIBHOE T'OCYTAPCTBEHHOE BIOKETHOE
OBPA3OBATEJIPHOE YUPEJKJIEHHUE BBICIIETO OFPA3OBAHUSA
«BOPOHEKCKUH TOCYTAPCTBEHHBIH TEXHUYECKUH YHUBEPCUTET»

(OI'BOY BO «BI'TY», BI'TY)

YTBEFPARITALIO

JHpeKTOp CTPOHTENBHO-
MO TEeXHHUECKOTO KOIITeI&a

« » 202 .

SK3AMEHAITHOHHBIN BUJIET Ne 5
10 NpeaMeTy MaTeMaTHK a

1. Crenenn ¢ PAIHOHAIBHBIM ITIOKA3ATEJICM H ¢¢ CB oficTra.

2. 6) £7-8W=5+2W
B) 510—@= 53m+6.

r) 1g100+ Ig0,1

3. OCHOBHBIE TPUTOHOMETPHUECKUE (DOPMYIIHL.

[Ipenopasareis PasaHosa O.A.
PaccmorpeHo Ha zacenannn merogudeckoro copeta CITK mpotokonr Ne. ot«  » . 202 1



MHUHUCTEPCTBO HAYKH U BBICIIETO OBPAZOBAHNS
POCCHHCKON®EJEPAIIUU
QEJIEPAJIBHOE TOCYJTAPCTBEHHOE BIOJ[JKETHOE
OBPA3OBATEIBHOE YUPEK/EHUE BEICIIIEIO OBPA3SOBAHHS
«BOPOHEKCKHI TOCYJAPCTBEHHEBIN TEXHUYECKHI YHUBEPCHUTET»

(OI'BOY BO «BI'TV», BI'TY)

YTBEFRIAIO

HupeKrop crponTensHo-
TIOHTeXHHYECKOTO KOJLIIeT a

«_» 202 1.

SK3AMEHAITMOHHBIN BIJIET Ne 6
10 npeaMeTy MaTeMaTHKa

1. HppaunonanbHele ypaBHeHUA. OnpenenerHue. MeTOAbl peIleHN .
1 2 -3
BB B3
® L
6) 22@—4 = 28—@.
B) log,32+ log,14 - log,7.
3. CBS3b MEKIY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT€HCOM OJHOTO
yIIa.

2.a) K

[Ipenogaparens PasaHoea O.A.

PaccMoTpeHo Ha 2acefaHii MeToguueckoro corera CIIK mpotokom Ne o1« » . 202 1



MHWHHUCTEPCTBO HAYKH M BBRICIHEI'O OBPA30OBAHKA
POCCHHUCKOHUDEEPAIIHUU
OEJEPAJIEHOE 'OCYIAPCTBEHHOE BIOJUKETHOE
OBPA30OBATEJILHOE YUPEXJEHHUE BEICHIET'O OBPA3OBAHK A
«BOPOHEJKCKHHU I'OCYTJAPCTBEHHEIM TEXHUYECKHWH YHUBEPCHUTET»

(OI'BOY BO «BI'TY», BI'TY) YTBEFPAKJARO

JUpPEKTOp CTPOUTEIBHO-
TTOTHTEXHHYIECKOTO KOMIE KA

«_» 202 T

IK3AMEHAIIMOHHBIN BHJIET Ne 7
0 MpeaMeTyY MaTeMAaTHKA

1. TlokazatensHas dyukiug. Onpenenenue. CeoiicTa mpu a>1.
2.a) &2M-1=2-#
B3
6) 25M4=27
B) logl3W- 20 = 6 .

3. TpuroHoMeTpHUUeckad OKPYHOCTh.

PaccMOTpeHO Ha 3acefaHHu MeTogudeckoro copeta CIIK mpotokom Ne ot « » . 202 T



MHUHUCTEPCTBO HAYKH U BBICIIETO OBPAZOBAHNS
POCCHHCKON®EJEPAIIUU
QEJIEPAJIBHOE TOCYJTAPCTBEHHOE BIOJ[JKETHOE
OBPA3OBATEIBHOE YUPEK/EHUE BEICIIIEIO OBPA3SOBAHHS
«BOPOHEKCKHI TOCYJAPCTBEHHEBIN TEXHUYECKHI YHUBEPCHUTET»

(OI'BOY BO «BI'TV», BI'TY)

YTBEFRIAIO

HupeKrop crponTensHo-
TIOHTeXHHYECKOTO KOJLIIeT a

«_» 202 1.

SK3AMEHAITMOHHBIN BIJIET Ne 8
10 npeaMeTy MaTeMaTHKa

1. ITokazatensHas QyHkimg. Onpenenenue. CpoiicTa mpu O<a<l.
2.a) SEW+ 3=+ 09

1 m
6) BN =625
B) log,M= logys6+ log,12 .

3. TaGmniia OCHOBHBIX TPUTOHOMETpWUECKIX GyHKINI s yrmos 0, 30, 45, 60,
90,180, 270, 360 rpagycoB

[Ipenogaparens Pazanora O.A.

PaccMoTpeHo Ha 2acefaHii MeToguueckoro corera CIIK mpotokom Ne o1« » . 202 1



MHUHUCTEPCTBO HAYKH M BBICHIET'O OBPASOBAHWA
POCCHHUCKOHNDGEAEPAITUH
OEJEPAJIEHOE 'NOCYHAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIBHOE VUPEXJEHHWE BEICHIETO OBPA30BAHM A
«BOPOHEXKCKHWH TOCYTAPCTBEHHBIM TEXHUUECKUH YHUBEPCHUTET»

(OrBOY BO «BI'TV», BI'TY)

YTBEPKIAALD

JHUpeKTOp CTPOUTENHHO-
TIOIMTEXHUYECKOTO KOMIEKa

€« » 202 T

IKIAMEHAIIMOHHBII BHJIET Ne 9
1o npeaMery MaTeMaTHKa

1. IloxaszaTenkHEle ypaBHeHUA. Onpeenedue. MeTosl pellieHns.
2. a) €E50- 6= M- 4

6) 3%=¢3

) log,H2l+ 10 = 4.

3. Tpuronomerpudeckad PyHKINA CHHYC, CBOMCTBRa, Ipaduk.

[IpernofaBaremns Pszanopa O.A.

PaccMOTpeHO Ha 3acedaHii MeTomrueckoro copeta CIIK mporokon Ne . ot » . 202 1



MHUHUCTEPCTBO HAYKH M BBICHIET'O OBPASOBAHWA
POCCHHUCKOHNDGEAEPAITUH
OEJEPAJIEHOE 'NOCYHAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIBHOE VUPEXJEHHWE BEICHIETO OBPA30BAHM A
«BOPOHEXKCKHWH TOCYTAPCTBEHHBIM TEXHUUECKUH YHUBEPCHUTET»

(OrBOY BO «BI'TV», BI'TY)

YTBEPKIAALD

JHUpeKTOp CTPOUTENHHO-
TIOIMTEXHUYECKOTO KOMIEKa

€« » 202 T

AK3AMEHAIIMOHHBIN BIJIET Ne 10
1o npeaMery MaTeMaTHKa

1. Jlorapudm. OmnpeneneHne U CBOMCTRA.
2. a) SEW+ 2= W+ 6,

&)  6%= 216

B) log M2+ 1M = 3.

3. Tpuronomerpruueckas QyHKIINA KOCUHYC, cBOHMCTBa, Tpaduk.

[IpernofaBaremns Pszanopa O.A.
PaccMOTpeHO Ha 3acedaHii MeTomrueckoro copeta CIIK mporokon Ne . ot » . 202 1



MUHHUCTEPCTBO HAVKU U BBICIIIET'O OBPA3OBAHUS
POCCHHCKOUDEJEPAITUH
OEJIEPAJIBHOE T'OCYIAPCTBEHHOE BIOJKETHOE
OBPABOBATEJILHOE YUPEXJIEHHUE BBICIIIETO OBPA3OBAHHNS
«BOPOHEKCKHUI TOCYJTAPCTBEHHBIN TEXHUYECKNIT VHUBEPCUTET»

(OTBOY BO «BI'TY», BI'TY)

Y¥TBEPHKIAIO

H¥pexTop cTpOHTENEHO-
MONHTeXHIUECKOTO KOJIIeI: A

DK3AMEHAIIMOHHLIN GUJIET Me 11
Mo NpeaMeTy MaTeMaTHKa

1. Jlorapudmmaeckue ypaBHeHNs. Onpenenerue. MeTOAH peIeHMs.

2.8 EW+1=1-M
o1

) B = 64%

) Igi7- 3W= -2

3. OcHOBHOE TPHUTI'OHOMETPHUYCCKOC TOXACCTBO H CICACTBHA M3 HETO.

ITpenogararens Pszanopa O.A.

PaccmorpeHo Ha zacegaHr MeTomideckoro cobeta CIIK mpotokom Ne or«  » . 202 1



MHWHUCTEPCTBO HAYKH U BLICIIET' O OBPA3OBAHMUSI
POCCUACKOU®EIEPALIMU
OENEPAJILHOE F'OCYIAPCTBEHHOE BIO/PKETHOE
OBPA3OBATEJILHOE YUPEKJIEHUE BLICIIETO OBPAROBAHUS
«BOPOHEKCKUU I'OCY TAPCTBEHHBINA TEXHUUECKUA YHUBEPCUTET»

(OI'BOY BO «BI'TY», BI'TY)

YTBEPXKIALO

HHpeKTOp CTPOUTEIBHO-
TIONIUTEXHUYECKOr O KOIUIe KA

€« » 202 T

IK3AMEHAITMOHHBIN BUJIET Ne 12
1o npeJMery MaTeMaTHKA

1. Kpagparnoe ypaererne. Meroe! pemrenms BF + B+ E= 0
2.a) E2W-1=2-lt
&) 591 =925

) logs 8
logz 16

3. Ompenenenne KocuHyca, 0003HaUeHNE, 3HAKH.

[Ipenonaparens PasaHoea O.A.

PaccMOTpeHO Ha 3aceflaHiH MeToaudeckoro copeta CITK mporokom Ne  or« » . 202 T



MUWHHUCTEPCTBO HAVKH U BEICIIETO OBPA3OBAHU
POCCUNCKOUMDEJIEPALIMH
@®E [IEPAJILHOE T'OCYJJAPCTBEHHOE BIOJKETHOE
OBPA3OBATEJILHOE VUPEX/IEHHE BEICIIEIO OBPA3OBAHUS
«BOPOHEKCKHU I'OCYJTAPCTBEHHBIN TEXHUUECKUY YHUBEPCUTET»

(OI'BOY BO «BI'TY», BI'TY)

YTBEFPXKJALIO

JUpPEKTOpP CTPOHTEIBHO-
MOTHTEXHHIECKOTO KOIITeIKa

€« » 202 1

IKIAMEHAIIMOHHEII FUJIET Ne 13
1o npeaMeTy MaTeMaTHKA

1. JpoGHo-palmoHansHOe YpaBHeHHEe. MeTo B pemeHms.
1 1
2.a) WRAEE 2
6) 0,333 = 0,009,
B) logg12- logg 15+ logg 20 .

3. OmpeaecHe KOTaHTeHea, 0003HAUCHHE, 3HAKH.

[Ipenmogaparein PasaHoea O.A.

PaccMoTpeHO Ha 3aceflaHiH MeTonrueckoro coeta CITK mporokomn Ne. ot «  » . 202 1.



MUHHUCTEPCTBO HAYKH U BEICIIIETO OBPA3OBAHUSI
POCCHHCKON®EIEPALIUH
@EJIEPAJIBHOE TOCYJJAPCTBEHHOE BIOJ[KETHOE
OBPA3OBATEJILHOE YUPEJK/IEHHUE BBICIIET'O OBPABOBAHUS
«BOPOHEXCKHH IT'OCYIAPCTBEHHBIN TEXHUYECKHUH YHUBEPCUTET»

(OCT'BOY BO «BI'T¥», BI'TY)

VTBEPKJIAIO

JlupexTop cTpouTebHO-
TIOTTHTEXHIIECKOTO KOTITE3KA

« » 202 r

IKIAMEHAITMOHHBINA BUJIET Ne 14
no npegMeTy MaTeMaTHKa

1. Kopens n-oii crenenu u ero cBolcTra.
2.0a) g2W-1=2-H
6) 34@—7 — 39—4@.

B) logy, 48 + IOQQ% :

3. OnpeneneHue pagraHHON MEPHI YTIIA.

[Tpemogaparens PasaHosa O.A.

PaccmoTpeHo Ha 2acemaHiy MerTogndeckoro cobera CIIK mpotokomr Ne. oT«  » . 202 1.



MHHUCTEPCTBO HAVKH U BBICIIIEIO OFPA3OB AHUS
POCCHUICKOH®ENEPAITUH
OEJIEPAIIBHOE F'OCY JAPCTBEHHOE BIOJKETHOE
OBPA3OBATEJIbHOE YUPEJKJIEHHE BBICIIETO OBPA3ZOBAHHS
«BOPOHEKCKHU IMOCYIAPCTBEHHBIN TEXHUYECKHH YHUBEPCHTET»

(OI'BOY BO «BI'TY», BI'TY)

YTBEFPAIALIO

JHPEKTOP CTPOHTEILHO-
TOMHTEXHHUECKOTO KOJLIe KA

« » 202 1.

SK3AMEHAIIMOHHEIN BUJIET Ne 15
1o IpeaMeTy MaTeMaTHRA

1. CrelreHp ¢ LUebIM II0OKa3aTeIeM H e¢ CBOHCTRA.
2. 6) €71- 8H= 5,

B) 2510-8 _ 53E+6.

r)  1g1000+ Ig0,01

3. OCHOBHBIE TPHTOHOMETPHUECKU e (POPMYIIBL.

ITpemomaparens PasaHoBa O.A.
Paccyorpero Ha 3acemansH MeToauueckoro copera CIIK mporokon Ne oTt« » . 202 T



MHHHCTEPCTBO HAYKHU U BLICIIETO OBPA3OB AHUS
POCCUNCKOUOEIEPAITUN
®EJEPAJILBHOE T'OCYJAPCTBEHHOE FIOKETHOE
OBPA30BATEJILHOE YYPEJKJIEHUE BBICIIEIO OBPA30BAHHS
«BOPOHEKCKH TOCYIAPCTBEHHBIN TEXHUYECKUN YHUBEPCUTET»

(OT'BEOY BO «BI'TY», BI'TY)

YTBEPKIARO

JHpeKTop CTPOHTEIEHO-
MTONHTEXHHYECKOTO KOIIe KA

« » 202 r.

DK3AMEHAITMOHHBIN BUJIET Ne 16
IO NpeaMeTy MaTeMATHK A

1. Jlorapudmutieckie ypaBHeHNd. MeTombl penTeHuns.
1 2 -3
aagaliaed

i3
6) 82@—4 — 48—@.
B) 109432+ 109,14 - log,7.

3. CB43b MKy CHHYCOM, KOCHHYCOM, TAHI'€HCOM U KOTAHT€HCOM OJHOTO
yra.

2.a)

i

=l

[IpermomagaTens PasaHoBa O.A.

Paccaiorpero Ha 3acegaHnn MeToguueckoro copera CIIK mpotokon Ne . oTt«  » . 202 1



MHUHHCTEPCTBO HAVKHU U BBICIIETO OBPA3OBAHHUS
POCCUNCKON®EJEPAIINH
®EJIEPAJIBHOE 'OCYIAPCTBEHHOE BIOIKETHOE
OBPABOBATEJIBHOE YUYPEXJIEHUE BBICIIEI'O OBPAZOBAHH S
«BOPOHEKCKUHN TOCYJAPCTBEHHBIN TEXHUUYECKU Y YHUBEPCUTET»

(®I'BOY BO «BI'TV», BI'TY)

YTBEPKIAIO

JHpexTop crpouTeNBEHO-
TIOJMT EXHHYECKOTO KOIIIE JKa

IKIAMEHAITMOHHLIN BWIET Nel7
1o NpeaMery MaTeMaTHKa

1. IloxazarenbHas ¢yHKIMS. Onpeaenenne. Cpoiictsa mpu O<a<l.
2.a) &E2M- 1= 3;
@4 _ 1843
6) 25 =z
B) log,03M- 20 = 6 .

3. TpuroHomeTpudeckas OKpyKHOCTE.

[Tpenogararens PasaHosa O.A.

PaccymoTpeno Ha zacegariii MeTogHueckoro cokeTa CIIK mpotoxkom Ne  oTe » . 202 1



MHUHUCTEPCTBO HAYKH U BBICIIETO OBPAZOBAHNS
POCCHHCKON®EJEPAIIUU
QEJIEPAJIBHOE TOCYJTAPCTBEHHOE BIOJ[JKETHOE
OBPA3OBATEIBHOE YUPEK/EHUE BEICIIIEIO OBPA3SOBAHHS
«BOPOHEKCKHI TOCYJAPCTBEHHEBIN TEXHUYECKHI YHUBEPCHUTET»

(OI'BOY BO «BI'TV», BI'TY)

YTBEFRIAIO

HupeKrop crponTensHo-
TIOHTeXHHYECKOTO KOJLIIeT a

«_» 202 1.

SK3AMEHAITMOHHEIN BIJIET Ne 18
10 npeaMeTy MaTeMaTHKa

1. Jlorapudmmueckas ¢pynkima. Omnpenenenne. Cotictra mpu 0<a<1.
2. a) SEMW+ 3= 25

1 B _
6) BB = 625
B) log,M= logys6+ log,12 .

3. TaGmniia OCHOBHBIX TPUTOHOMETpWUECKIX GyHKINI s yrmos 0, 30, 45, 60,
90,180, 270, 360 rpagycoB

[Ipenogaparens Pazanora O.A.

PaccMoTpeHo Ha 2acefaHii MeToguueckoro corera CIIK mpotokom Ne o1« » . 202 1



MHUHUCTEPCTBO HAYKH M BBICHIET'O OBPASOBAHWA
POCCHHUCKOHNDGEAEPAITUH
OEJEPAJIEHOE 'NOCYHAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIBHOE VUPEXJEHHWE BEICHIETO OBPA30BAHM A
«BOPOHEXKCKHWH TOCYTAPCTBEHHBIM TEXHUUECKUH YHUBEPCHUTET»

(OrBOY BO «BI'TV», BI'TY)

YTBEPKIAALD

JHUpeKTOp CTPOUTENHHO-
TIOIMTEXHUYECKOTO KOMIEKa

€« » 202 T

AK3AMEHAIIMOHHBIN BUJIET Ne 19
1o npeaMery MaTeMaTHKa

1. Jlorapudmudeckre ypaBHeHNd. Onpesienenne. MeTo bl pelieHns.
2. a) &E50- 6= 4

&) 3%=¢27;

) log,H2l+ 10 = 4.

3. Tpuronomerpuueckad PyHKITNI KOCUHYC, cBoHicTRa, rpaduk.

[IpernofaBaremns Pszanopa O.A.
PaccMOTpeHO Ha 3acedaHii MeTomrueckoro copeta CIIK mporokon Ne . ot » . 202 1



MHHHUCTEPCTBO HAVKH 1 BBICIIIET'O OBPA3OBAHNS
POCCUNCKOH®EIEPAIINHA
OEJIEPAJIBHOE TOCYJAPCTBEHHOE BIOIKETHOE
OBPABOBATEJIFHOE VUPEX/IEHHUE BBICIIIEIO OBPA3OBAHHS
«BOPOHEXCKHI TOCYJAPCTBEHHBII TEXHUYECKWI YHUBEPCUTET»

(OTBOY BO «BI'TY», BI'TY)

VYTBEPARJAIO

HUpeKTop CTpOHTeIIHHO-
TIOTMTEXHHYSCKOT 0 KOJITeka

€« » 202 T

DK3AMEHAILIMOHHEIN BUJIET Ne 20
0 NpeaMeTy MaTeMaTHKa

1. Jlorapnudm Ompenenenne 1 cBoiicTRa.
2. a) 5¢4@+ 5= 10;

6) 36%= 216,

B) log,lSH+ 16 = 2.

3. OcHOBHOE TPHIOHOMECTPHICCKOC TOXACCTBO M CICACTBI M3 HETO.

[Ipemomararers Pasanopa O.A.

PaccvoTpeHo Ha 3acemanii MeToguueckoro copeta CIIK mpotokom Ne ot e« » . 202 1



MHHUCTEPCTBO HAYKH U BLICIIIET'O OBPA30BAHU S
POCCHUN CKOUDENEPAITUU
OEJIEPAJIBHOE I'OCYIAPCTBEHHOE BIOIKETHOE
OBPA3OBATEJIbBHOE YYPEJK/IEHUE BBICIIET'O OBPA3OBAHUSI
«BOPOHEKCKHUH IT'OCYIAPCTBEHHBIN TEXHUYECKHUH YHUBEPCUTE T»

(®I'BEOY BO «BI'TY», BI'TY)

VTIBEPKJIAIO

JHpeKTOp CTPOHTENEHO-
ITOIHTEXHAUECKOT O KOILTeIKa

« » 202 1.

SK3AMEHAITMOHHBIN BIJIET Ne 21
10 NpeaMeTy MaTeMaTHKa

1. Jlorapudmiraeckre HepaBeHCTBA. MeTOIH perTeHu .

2.0 EW+1=1-W
1 B+ 1
6 BB = 2563 H.
B) IgE0,8- 0,3Ml= -1.

3. OCHOBHBIE TPUT OHOMETPHHIECKIe (hOPMYIIBL.

[Ipemmopaeareis Pszanopa O.A.

PaccmorpeHo Ha 3aceJaHHH MeToguueckoro copera CIIK mporokonr Ne.  or«  » . 202 1



MUHHUCTEPCTBO HAYKH 1 BRICIIIETO OBPA3OBAHHS
POCCUHNCKOUDENEPAITNN
OEJEPAJIEHOE F'OCYJIAPCTBEHHOE BIOKETHOE
OBPABOBATEIBRHOE YUPEXKJEHUE BLICIIETO OBPABOBAHUS
«BOPOHEKCKUI I'OCYJAPCTBEHHBIN TEXHUUECKUIT YHUBEPCHUTET»

(OI'BOY BO «BI'TY», BI'TY)

VYTBEPAKIALIO

HUpeKTop CTPOUTEIEHO-
TTONMTeXHUYEeCKOTO KOIIIe KA

« » 202 r.

DK3AMEHALIMOHHLIN BUJIET Ne 22
0 NpeaMeTy MaTeMaTHKA

1. KampaTtHoe HepaBeHCTBO. MeTomst pemrerist P + ME+ M< O
2. a) log52500- 2logs10;

6) E3W+10=W
B) 272@—7 - 39—4@.

3. OnpeneneHue TaHTeHCA, 0003HAYEHWE, 3HAKH.

[Tpenonararens PasaHosa O.A.

Paccmorpero Ha zacegarr MeTomimeckoro cosera CIIK mporokom Ne . oT«  » . 202 1



MUHHUCTEPCTBO HAVKH U BEICIIETO OBPA3OBAHUI
POCCUHUCKOUMEJIEPALIMH
®E IEPAJILHOE TOCYJJAPCTBEHHOE BIOJKETHOE
OBPA3OBATEJILHOE VUPEXK/IEHHE BEICIIET'O OBPA3OBAHU S
«BOPOHEKCKHH I'OCYJJAPCTBEHHBINM TEXHUUECKUN YVHUBEPCUTET»

(®I'BOY BO «BI'TY», BI'TY)

YTBEFPXKJALIO

JIMpeKTop CTPOUTEIHHO-
MOMHTEXHIYECKOTO KO Ka

€« » 202 1.

IKIAMEHAIIMOHHBII BIJIET Ne 23
1o npeaMeTy MaTeMaTHKA

1. HpoOHo-parmoHankHOE HepaBeHCTBO. MeTo bl pEIeHns.
1 1
2.a) WhRW 2
@+ 3
@4 _ 17 7
6) 9 5

B) logg12- logg 15+ logg 20 .

3. OmpefienieHne KOTaHTeHca, 0003HAUEHNE, 3HAKN.

[Ipenogapareln PasaHoea O.A.

PaccMoTpeHO Ha 3aceaHiH MeTomHueckoro copera CIIK mporokom Ne. ot « » . 202 T.



MHUHHUCTEPCTBO HAYKH U BEICIIIETO OBPA3OBAHHS
POCCUHCKON®EIEPALIUH
@EJIEPAJIBHOE T'OCYJJAPCTBEHHOE BIOJ[KETHOE
OBPA3OBATEJILHOE YUPEJK/IEHHE BBICIIIET'O OBPAROBAHHUSI
«BOPOHEXCKHI TOCYTAPCTBEHHBIN TEXHHYECKHH YHUBEPCUTET»

(OT'BOY BO «BI'TY», BI'TY)

VTBEPKJIAIO

JlupekTop CTPOUTENBHO-
TIOTTHTEXHIIECKOT0 KOTITe3KA

€« » 202 r

SK3AMEHAITMOHHBIN BIJIET Ne 24
Nno NpegMeTy MaTeMaTHKa

1. Kopens n-oii creneHn u ero cBolcTRA.
2.a) &/W-3=2

6) QalE-7 — 29-48.

B) |Ogg 48 + IOQQ% .

3. CBs3b MeXKIY CHHYCOM, KOCHHYCOM, TAHTEHCOM M KOTAHTE€HCOM OHOTO
yIa.

[TpemmomagaTens PasaHosa O.A.

PacemoTperio Ha 2acemamnm MeTonieckoro cobera CIIK mpoTokom Ne. o« » . 202 1



MHUHHCTEPCTBO HAYKH U BBICIIETO OBPAZOBAHHUS
POCCHHCKON®ENEPAIIMN
OENEPAJIBHOE T'OCYIAPCTBEHHOE BIO/[JKETHOE
OBPA30OBATEJIBHOE YUPEXIEHUE BLICIIIEI'O OBPA3OBAHHSI
«BOPOHEXCKHUIT TOCYIAPCTBEHHEIN TEXHUUECKUIT VHUBEPCUTET»

(OT'BOY BO «BI'TV», BI'TY)

VTIBEPXKJIAIO

HupexTop cTpoHTeLHO-
TIONUTeXHIURCKOTO KOTIIEN 3Ka

« » 202t

IKIAMEHAILIMOHHBIN BUJIET Ne 25
Mo npeaMeTy MaTeMaTHKA

1. Jlorapudm aecATHIHLIT 1 HATypalbHbEH. CBOMCTBA TOTaprdMOB.
2. a) 5S¢+ 2= W+ 6

6) 27%=¢3;

B) logsl4ll- 10 = 2.

3. TpuronomeTpudeckas GyHKINA KOCUHYC, CBOicTBa, Tpaduk.

[Iperiomaratens Pazanora O.A.

PaccmoTpeHo Ha 3acegaHui MeToguueckoro corera CIIK mpotokom Ne or« » . 202 1



2 cemecTp
SOEJIEPAJIBHOE TOCYJAPCTBEHHOE BIOIXKETHOE OBPA3OBATEJIbHOE YUPEX/IEHUE
BBICIHIEI'O OBPA3OBAHUA
«BOPOHEXCKHIA FOCYI[APCTBEHHI)II?'I TEXHUYECKUU YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

YTBEPXJAIO
JIupekTop CTPOUTEIBHO-TIOIUTEXHUIECKOTO
KOJIIIEKa

« » 20 L.

3K3AMEHAIIMOHHBINA BUJIET Ne 1
[0 NPeAMETY MaTeMaTHKa

1 | B3aumHoe pacnonoxeHue MpsiMbIX B IPOCTPAHCTBE

2 | Haittu nanGonpliuee u HauMmenblee 3HaueHus pyHkuuu f(x)=6x? - x> Ha orpeske [-1;5]

3 | Haittu miomanp ¢urypsl, orpanndeHHON ochio OX u rpagukoM QyHKIMH Yy =X +4 U
IPSMBIMH
x=1,x=4

4 | Ons GyHKIIUK y = - X HAUTH TIEPBOOOPa3HYI0, TpaduK KOTOPOH MPOXOAUT Yepe3 Touky M
(2:5)

5 | Hanucarp ypaBHeHHE KacaTenbHOH K rpaduky GpyHKmu y = 1 + cosx B TOUke ¢
adcuuccoi x,=0

IIpenonasarens

(noonucsy, pacuugposka noonucu,) (®.1.0.)
PaccmoTtpeno Ha 3aceqannu Merommdeckoro cosera CITK mporokon Ne or« » 20 r




MUMHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHUS POCCUNCKOM ®EJEPALIN
®EJEPAJIBHOE TOCYIAPCTBEHHOE BIOIDKETHOE OBPA3OBATEJILHOE YUPEXEHUE
BBICILIETO OBPA3OBAHUS
«BOPOHEXXCKUI TOCYIAPCTBEHHBI TEXHUYECKUI YHUBEPCUTET»
(®I'BOY BO «BI'TV», BI'TY)

YTBEPX/IAIO
JupexTop CTpOUTENbHO-TIOTUTEXHUYECKOTO
KOJLTeIKa

« » 20 L.

3K3AMEHAIIMOHHBIN BUJIET Ne 2
10 MpeMeTy MaTeMaTHKAa

1 | B3aumHoe pacrnonokeHue npsMoil U MI0CKOCTH B IPOCTPAHCTBE

2 | Haittu npomexxyTku Bozpactanus u yobiBaHus QyHkun f(x)=x*- 8x*+ 5

3 | Haiitu muiomaas Gurypsl, orpanndeHHoi ocsto OX 1 rpagukoM QyHKIMH Y= X>+2 U
IPSIMBIMU
x=1,x=2

4 | dna ynxumu y = 3x? - 5 HaiiTu nepBooOpasHyro, rpaGuk KOTOPOH IPOXOAUT YEPE3
Touky M (-1;3)

5 Hamucars ypaBHEHHE KacaTelnbHOi K rpaduky GyHKmu y = x>+ x+1 B TOUKE C
abcruccoit x,= 1

IIpenonasarens

(noonucs, pacuugposka noonucu) (D.1.0.)
Paccmotpeno Ha 3acenanuu meroquueckoro cosera CIIK mporokon Ne or« » 20 r



MUMHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHUS POCCUNCKOM ®EJEPALIN
®EJEPAJIBHOE TOCYIAPCTBEHHOE BIOIDKETHOE OBPA3OBATEJILHOE YUPEXEHUE
BBICILIETO OBPA3OBAHUS
«BOPOHEXXCKUI TOCYIAPCTBEHHBI TEXHUYECKUI YHUBEPCUTET»
(®I'BOY BO «BI'TV», BI'TY)

YTBEPX/IAIO
JupexTop CTpOUTENbHO-TIOTUTEXHUYECKOTO
KOJLTeIKa

« » 2 T

3K3AMEHAIIMOHHBIN BUJIET Ne 3
10 MpeMeTy MaTeMaTHKAa

1 | B3aumHoe pacnosyio’keHue MI0CKOCTE B IPOCTPAHCTBE

2 | Haitru Touxm skcTpemyMa QyHKIuH y=2x>-20x+1

3 | Haiitu miomaas ¢urypsl, orpannderHoi ocsto OX u rpapukom pyHkuuu y=2x-1 u
IPSMbIMU
x=2x=5

4 | Jlns pynxuuu y =5x* - 5 HalTh nepBo0OpasHyo, rpaduK KOTOPOH MPOXOIUT Yepes3
Touky M (-2;4)

5 Hamucars ypaBHEHHE KacaTelbHOI K rpaduky QyHKMU y = x> + X + 1 B TOUKE C
abcruccoit x,= 1

IIpenonasarens

(noonucs, pacuugposka noonucu) (D.1.0.)
Paccmotpeno Ha 3acenanuu meroquueckoro cosera CIIK mporokon Ne or« » 20 r

MUHUCTEPCTBO HAYKH U BBICILIEIO OBPABOBAHUSI  POCCUIMCKOM ®EJEPALIN
OEJJEPAJIBHOE TOCYOAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE



BBICHIET'O OBPA3OBAHUA
«BOPOHEXXCKMI TOCYIAPCTBEHHBI TEXHUYECKUI YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

YTBEPXJIAIO
JupexTop CTpOUTENBHO-IIOIUTEXHUUECKOTO

KOJUIEKA
« » 20 .

3K3AMEHAIIMOHHBINA BUJIET Ne 4
[0 NIpeAMETY MaTeMaTHKa

1 [Ipu3Hak mapamiebHOCTH JBYX IIOCKOCTEH

2 | Haiitu Touku skcTpeMyMa QYHKIUH Y=X° - X

3 | Haiitu mutomanps Gurypsl, orpanndeHHoON 0chio OX, rpadukoM QYHKIHMH Y = X H
NpsAMBIMHU X=2, X=4

4 | Jlna pynxunm y = (x + 1)* naiitu nepBooOpasHyo, rpaguk KOTOPOH MPOXOIUT Yepes3
TOUKY
M(-2;2)

5 | Hanucars ypaBHEHHE KacaTeabHOM K rpaguky GyHKINH y = X — 3X> B TOUKE C
abcruccoi X,= 2

IIpenonasarens

(noonucs, pacuugposxka noonucu) (D.1.0.)
PaccmoTtpeno Ha 3acenanumn meronuueckoro copera CITK npotokoit Ne or«  » 20 I.

MUWHUCTEPCTBO HAYKH U BBICILIEI'O OBPABOBAHNS POCCUNMCKOI ®EJEPALIN
®EJEPAJIBHOE TOCYIAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJILHOE YUPEXXJIEHUE
BBICILEI'O OBPA3OBAHUS
«BOPOHEXXCKUI TOCYIAPCTBEHHBI TEXHIUYECKU YHUBEPCUTET»
(®I'BOY BO «BI'TV», BI'TY)

YTBEPX/IAIO



JupekTop cTpOUTENbHO-TIOIUTEXHUYECKOTO
KOJIIeIDKA
« » 20 L.

3K3AMEHAIIMOHHBINA BUJIET Ne 5
10 MpeAMEeTY MaTeMaTHKa

1 | [Ipu3Hak neprneH uKyISIPHOCTH MPSAMOM U MII0CKOCTH

2 | Haiitn nanGonpiee u HanMmeHplee 3HaueHUs PyHKIMH f(X)=x* - 8x*+5 Ha orpeske [-3;2]

3 | Haiitu miomans Gpurypsl, orpaHundeHHo ocbio OX u rpadpukoM GyHKIuH y= — x> + 6

4 | Jlna pyHKIMHU y = X*+3 HAWTH IEpBOOOPA3HYIO, TPapHK KOTOPOM MPOXOIHUT YEPE3 TOUKY
M(-2;-1)

5 | Hamucarb ypaBHEHHE KacarebHOU K rpaguky QyHKIMH Y = X* - 2X+4 B TOYKE C
abcuuccon x,= 3

IIpenonaBarenp

(noonucsw, pacuiugposra noonucu) (®.1.0.)
PaccmoTtpeHo Ha 3aceqanuu Metomuyeckoro cosera CIIK mpotokot Ne or«  » 20 L

MUHUCTEPCTBO HAYKH U BBICILIETO OBPABOBAHMSI  POCCUIMCKOM ®EJEPALIAN
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJIBHOE YUPEXJEHUE
BBICIHEI'O OBPA3OBAHUA
«BOPOHEXCKUI TOCYIAPCTBEHHBI TEXHUYECKUI YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

YTBEPXJIAIO
JIMpeKTop CTPONTENBHO-TIOTUTEXHUIECKOTO
KOJLIe[Ka

« » 20 L.




3K3AMEHAIIMOHHBIN BUJIET Ne 6
10 MpeMeTy MaTeMaTHKAa

1 | Teopema o Tpex nepIEeHIUKYISIPax

2 | Haiiti mpoMeXyTKH BO3pacTanus U yobiBaHUs GyHKIUK y = 2 + 5x° — 3%

3 | Haiitu miomans Gpurypsl, orpannuenHon ocko OX, rpadukom GyHKmun y= x>+ 2 u

PSAMBIMHA
x=-2; x=1
4 | Jlna pyskuun y = 1 - 3x?  HaliTi 1epBOo0Opa3HyI0, TpadMK KOTOPOM MPOXOIHT YePe3
TOUYKY
M(-3;9)
5 | Hanucarb ypaBHeHUe KacaTenbHOU K Tpaduky GyHKIUN y = 1 / X B Touke ¢ abcruccoi
Xg=-2
IIpenonasarens
(noonucs, pacuugposka noonucu) (®.1.0.)
Paccmotpeno Ha 3acenanuu meroquueckoro cosera CITK mporokon Ne or« » 20 n

MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3BOBAHUS POCCUNMCKOM ®EJEPALIN
®EJEPAJILHOE TOCYIAPCTBEHHOE BIO/UKETHOE OBPA3OBATEJILHOE YUPEXXJIEHUE
BBICILIET'O OBPABOBAHIS
«BOPOHEXXCKUI TOCYIAPCTBEHHBI TEXHIUYECKU YHUBEPCUTET»
(®I'BOY BO «BI'TV», BI'TY)

YTBEPXK/IAIO
JUpEKTOp CTPOUTENBHO-TIOIUTEXHUYECKOTO

KOJIIEKa
« » 20 L.

3K3AMEHAIIMOHHBIN BUJIET Ne 7



10 MpeIAMETY MaTEeMaTHKa

1 OnpeneneHre NpOEKIUU HAKIIOHHOM Ha IIOCKOCTh

2 | Haiitu Touku skcTpemyma QyHKImH y = 4x° - 5x*

3 | Haittu miiomanp ¢urypsl, orpannderHoi ocbto OX, rpagukoM QYHKIUU Y= -X H
IpsIMBIMU X=-3, Xx=-1

4 | Jlns pyuxuuu y = 1 - x* HaiiT epBooOpasHyto, rpadK KOTOPOI IIPOXOJUT YEPE3 TOUKY
M (-3;9)

5 | Hanucarp ypaBHEHHE KacaTelbHOH K rpaduky QyHKIHH y = SinX B TOYKE C aOCIIMCCOM X,

=1/4
IIpenonasarens
(noonucs, pacuugposka noonucu) (D.1.0.)
Paccmotpeno Ha 3aceganuu meroguueckoro cosera CIIK mporokot Ne or« » 20 r

MUHUCTEPCTBO HAYKM U BBICILIETO OBPABOBAHMSI  POCCHUICKOM ®EJEPALIAN
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIHEI'O OBPA3OBAHUA
«BOPOHEXXCKMI TOCYIAPCTBEHHBI TEXHUYECKWI YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

YTBEPXIAKO
JupekTop CTpOUTETHHO-TIOMUTEXHIIECKOTO

KOJUIE KA
« » 20 T.

3K3AMEHAIIMOHHBIN BUJIET Ne 8
10 NpeaIMeTy MaTeMaTHKA



1 | Onpenenenue yria MEXIy IPsIMON U IUNIOCKOCTBIO

2 | Haittu nanbonbinee 1 HauMeHbInee 3Hadenns Gpynkunu f(x)=x*- 8x*+5 Ha orpeske
[-3;2]

3 | Haiitu miomans ¢urypsl, orpanndeHHoi ocsto OX, rpadukom pyHkimu y=4 —x u
npsMbIMH X=1, x=3

4 | Ons dyHKIUMU y = 2C0SX HAWTH MEpBOOOPa3HYI0, rpad)uK KOTOPOH MPOXOIUT Yepe3

TOUKY
M(-T1/2;1)
5 | Hamucath ypaBHEHHE KacaTeIbHOU K rpaduKy QyHKIMH y = €* B TOUKe ¢ aOCITUCCOM X(=
0
IIpenonasarens
(noonucs, pacuugposka noonucu) (D.1.0.)
PaccmoTtpeno Ha 3acenanuu meronuueckoro copera CITK mpotokost Ne or«  » 20 L.

MUHUCTEPCTBO HAYKU 1 BBICILIET'O OBPABOBAHUSI POCCUUCKON ®EJIEPALIU
®EJIEPAJILHOE TOCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJILHOE YUPEXIEHUE
BBICILIET'O OBPA30OBAHMS
«BOPOHEXCKUI TOCYIAPCTBEHHBIM TEXHUYECKUU YHUBEPCUTET»
(®I'BOY BO «BI'TY», BI'TY)

YTBEPX/IAIO
JMpeKkTop CTpOUTENBHO-IOINTEXHUIECKOTO

KOJLIeIKa
« » 20 L.

3K3AMEHAIIMOHHBIN BUJIET Ne 9
110 NpeaAMeTy MaTeMaTHKAa

1 | Yto sBAseTCs rpasyCHON MEPOM IByTPaHHOIO yIia




Haiitu TouKH 3KcTpeMyMa PyHKIMHU y=X> - 6X*+9

Haiitu momans GUrypsl, orpanudeHHol rpagukom GyHkmun y = -x*+5; y=0; x = -1;
x=1

Jis GyHKUIMY y = X HAWTH 1IepBO0Opa3HyIo, rpaduk KOTOPOH MPOXOIUT yepe3 TOUKy M
(-1;3)

Hanmcars ypaBHeHMe KacaTenbHON K TpaduKy QyHKIUH y = InX B TOUKe ¢ aOCIMCCOM X,
=1

IIpenonasarens

(noonucsy, pacuu@poska noonucu,) (®.1.0.)

PaccmoTtpeno Ha 3aceqannu Merommdeckoro cosera CIIK mpotokonr Ne ot « » 20 .

MUHUCTEPCTBO HAYKH U BBICILETO OBPABOBAHUS  POCCHUIMCKOM ®EJEPALIMA
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbBHOE YUYPEXJIEHUE
BBICHIEI'O OBPA3OBAHU
«BOPOHEXXCKMI TOCYIAPCTBEHHBI TEXHUYECKUI YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

YTBEPX/AIO
JIMpEeKTOp CTPOUTENHHO-TIOTUTEXHUIECKOTO
KOJITeKa

« » 20 r

9K3AMEHAIIMOHHBINA BUJIET Ne 10
[0 NpPeIMETY MaTeMaTHKa

Onpenenenne KOJUIMHEAPHBIX BEKTOPOB.

Haiiti poMexyTKu Bo3pacTanus ¥ yobiBaHus QyHKIUH y=5x>-10x-1




Haiitu miomans Gurypsl, orpaHuueHHoM rpadukoM GyHkmun y= 9- x> ocbio OX u
npsIMBIMU X= -1, Xx=2

Jnst dyHKIMM y = cos3X HaiTH nepBooOpa3Hyro, rpaduK KOTOPOil MPOXOANT Yepe3
TOYKY
M(0:0)

Hanucars ypaBHeHHe kacaTelbHOM K rpaduKy QyHKINU y = \& B TOYKE ¢ abCIHCCOi X,
=1

IIpenonasarens

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

Paccmotpeno Ha 3acenanuu Mmeroauueckoro cosera CIIK mpotokot Ne ot « » 20 L

MUWHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHUS POCCUMCKOM ®EJIEPAITAN
®EEPAJIBHOE TOCYIAPCTBEHHOE BIOIDKETHOE OBPA3OBATEJILHOE YUPEXIEHUE
BBICLLIETO OBPA3OBAHUS
«BOPOHEXCKUI TOCYIAPCTBEHHBI TEXHUYECKUII YHUBEPCUTET»
(®I'BOY BO «BI'TV», BI'TY)

YTBEPX/IAIO
JMpekTop CTpOUTENBHO-TIOINTEXHUYECKOTO

KOJIIeIKa
« » 20 T.

3K3AMEHAIIMOHHBIN BUJIET Ne 11
10 MpeMeTy MaTeMaTHKAa

Onpenenenre KOMIUIaHAPHBIX BEKTOPOB

Haiitn HanGonpiiee v HaumeHblee 3HaueHus GyHkuu f(x)= x + 1/x Ha oTpeske [2;4]

Haiitu miomans Gurypsl, orpaHudeHHol rpadukom Gyskuun y = 1/2x%, ocero OX u
npsAMbIMH X=1, Xx=3




Jnst pyHKIIMU y = \& HaWTH NepBOOOpa3Hyt0, IpaPUK KOTOPOM MPOXOIUT Yepe3 TOUKY
M(9;10)

5 Hamucars ypaBHEHHE KacaTelbHOi K rpaduKy GyHKIMHU y = X*+ 3X -4 B TOUKe ¢
abcruccoit X,= 1

IIpenonasarens

(noonucs, pacuugposka noonucu) (D.1.0.)
Paccmotpeno Ha 3acenanuu meroquueckoro cosera CIIK nporokon Ne ot «  » 20 L

MUHUCTEPCTBO HAYKH U BBICILIEIO OBPABOBAHUSI  POCCHUIMCKOM ®EJEPALIN
OEJJEPAJIBHOE TOCYOAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIHEI'O OBPA3OBAHU
«BOPOHEXXCKMI TOCYJAPCTBEHHBI TEXHUYECKWI YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

YTBEPXKJIAIO

JupekTop CTpOUTETHHO-TIOMUTEXHIIECKOTO
KOJLJIeKa

«_» 20 r

3K3AMEHAIIMOHHBINA BUJIET Ne 12
10 MpeAMeTY MaTeMaTHKa

1 | Onpenenenue paBHBIX BEKTOPOB

2 | Uccnenosars GpyHKIMIO U MOCTPOMTH €€ TpaduK y = X° - 2X> + X

3 | Haiitu muomanp ¢urypsl, orpanHndeHHoN rpadpukom GyHKImu y = 1 - X, ocbto OX u
OpsAMBIMH X= -3, X= -1




4 | dns dysknum y = 2x + 3 HaiTH IepBO0Opa3Hyto, rpaduK KOTOPOU MPOXOIUT Yepes
touky M(1;2)

5 | Hamucarb ypaBHeHHe KacaTenbHOM K rpaduKy QYHKIMH y = sin2X B TOYKE ¢ abcuccon

xo=10
IIpenonasarens
(noonucsy, pacuugposka noonucu) (D.1.0.)
Paccmotpeno Ha 3aceqannu Meronmdeckoro cosera CITK mporokonr Ne or« » 20 r

MUHHCTEPCTBO HAYKU U BBICILIETO OBPA3OBAHUSI  POCCUMCKOM ®EIEPALIMHN
OEJIEPAJIBHOE 'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIbBHOE YUYPEXXJIEHUE
BBICHIEI'O OBPA3OBAHI A
«BOPOHEXXCKMI TOCYIAPCTBEHHBI TEXHUYECKUI YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

YTBEPX/JIAIO
JHpeKTop CTPOUTETHHO-TTOTUTEXHUIECKOTO
KOJIJIeKa

« » 20 r

9K3AMEHAIIMOHHBINA BUJIET Ne 13
[0 NNpeIMETY MaTeMaTHKa

1 | [IpowmtrocTpupoBaTh U 3aIMCATH CIOKEHUE BEKTOPOB MO MPABUITY TPEYTOJIbHHUKA

2 | Haifti IpOMEXyTKH BO3pacTaHus ¥ yObIBaHMs QyHKIMU y=X-6X>+9




Haiitu miomans Gurypbl, orpaHM4eHHOM rpagukoM GyHKIuE y = - X%, ocbto OX u
npsMbIMU X= -1, X= -3

Jlnst pyHKIMM y = sin2X HaWTH epBOOOpa3HYI0, TpadHuK KOTOPOH MPOXOAUT YEPE3 TOUKY
M (0;5)

Hanmcars ypaBHeHHe KacaTeIbHON K rpaduky QyHKIUH y = 2 \/§ - 1 B Touke ¢
abcuuccoi x,= 1

IIpenogaBarens

(noonucse, pacuudposrka noonucu) (D.1.0.)

Paccmotpeno Ha 3acenanumn meronuueckoro copera CITK npotokost Ne or« » 20 I.

MUHUCTEPCTBO HAYKH U BBICILIEIO OBPABOBAHUSI  POCCUIMCKOM ®EJEPALIM
OEJIEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICHIET'O OBPA3OBAHUA
«BOPOHEXXCKMI TOCYIAPCTBEHHBI TEXHUYECKUI YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

YTBEPXJIAIO
JupexTop CTpOUTENBHO-IIOIUTEXHUUECKOTO
KOJLJIE KA

« » 20 T

3K3AMEHAIIMOHHBIN BUJIET Ne 14
10 MpeMeTy MaTeMaTHKAa

HpOI/IHHIOCTpI/IpOBaTB U 3anucaTh CJI0XKCHHUEC BCKTOPOB 110 MMpaBUJIy MapajjicjiorpaMmma

Haiiti mpoMexyTKH Bo3pacTanus M yobiBaHus GpyHKnun y =2 + 3x — x°

Haiitu momans purypsl, orpaHuyeHHO rpadukoM QyHKIMK y =X + 2, ocbio OX 1




npsiMbIMU X=1, X=3

4 | Ana pyskmun y = 4x - 1 HaliTu mepBooOpa3Hyro, rpaduk KOTOPOH MPOXOIAUT Yepe3
Touky M(-1;3)

5 | Hamucarp ypaBHeHHE KacaTeabHOU K rpaduky QyHKmu y = 3x*-2x+1 B TOUKE €
adcccoit x,= -1

IIpenonasarens

(noonucs, pacuugposka noonucu) (D.1.0.)
PaccmoTtpeno Ha 3acenanumn meronuueckoro copera CITK npotokost Ne or«  » 20 I.

MUWHUCTEPCTBO HAYKU U BBICILIEI'O OBPABOBAHUS POCCUMCKOM ®EJIEPAITAN
®EJEPAJIBHOE TOCYIAPCTBEHHOE BIOIDKETHOE OBPA3OBATEJILHOE YUPEXIEHUE
BBICILIETO OBPA3OBAHUS
«BOPOHEXXCKUI TOCYIAPCTBEHHBI TEXHUYECKUII YHUBEPCUTET»
(®I'BOY BO «BI'TV», BI'TY)

YTBEPX/IAIO
JMpekTop CTpOUTENBHO-TIOINTEXHUIECKOTO

KOJIIeIKa
« » 20 L.

3K3AMEHAIIMOHHBIN BUJIET Ne 15
10 MpeMeTy MaTeMaTHKAa

1 | 3anucars hopmyiry HaX0XKAEHUS KOOPIMHAT BEKTOPA MO KOOPAMHATAM €ro Hauaia u
KOHIIa

2 | Haiitu HanGonpiuee ¥ HauMeHbIIee 3Ha4eHns PyHKIMT y=Xx*-8x’+5 Ha orpeske [-3;2]




Haiitu miomans Gurypel, orpaHM4eHHo#M rpagukom GyHkuun y = 4 - x> u ocbro OX

Jnst yHKIIMU y = COSX HalTH MepBOoOpas3Hyto, rpadk KOTOPOM MPOXOTUT Yepe3 TOUKY
M (0;0)

Hanucars ypaBHEHHE KacaTelbHOM K TpaduKy (QyHKIMHU y = 2X — X*> B TOUKE C
abcruccoi x,= 2

IIpenonasarens

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

PaccmoTtpeno Ha 3acenanuu meronuueckoro copera CITK npotokosi Ne or« » 20 I.

MUHUCTEPCTBO HAYKH U BBICILIEIO OBPABOBAHUSI  POCCUIMCKOM ®EIEPALIN
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIIEI'O OBPA3OBAHUN
«BOPOHEXXCKMI TOCYIAPCTBEHHBI TEXHUYECKWI YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

YTBEPXIAIO
JupekTop CTpOUTETHHO-TIOMUTEXHIIECKOTO
KOJUTEIKa

« » 20 L.

3K3AMEHAIIMOHHBIN BUJIET Ne 16
10 MpeMeTy MaTeMaTHKAa

3anucarb (GopMyITy HAXOXKIECHHUS KOOPIUHAT CYMMBI JIByX BEKTOPOB B MIPOCTPAHCTBE

Haiitu HanOonblee ¥ HaUMEHbIIee 3HadeHns QyHKINH y=2x+3x>-36X Ha OTpe3Ke
[-2:1]




3 | Haiitu nmomans Gurypsl, orpanndeHHol rpadukamu Gpynkuui y= 3x2,0c610 OX 1
npsIMbIMU X=1,x=2

4 | Jlng pynxunu y = 4x* + X HaliTi nepBooOpasHyro, rpaduk KOTOPOii IIPOXOIHT Yepe3
Touky M(-1;4)

5 | Hanucars ypaBHEHHE KacaTeNbHOM K rpaduky GpyHKIun y = x>+ 1 B TOouKe ¢ abcuuccoi

Xo= 1
IIpenonasarens
(noonucsy, pacuugposka noonucu,) (®.1.0.)
PaccMoTpeno Ha 3acemanuu meronudeckoro copera CITK mpotokot Ne or« » 20 L.

MUHUCTEPCTBO HAYKH U BBICILIEIO OBPABOBAHUSI  POCCUIMCKOM ®EJEPALIAN
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIHEI'O OBPA3OBAHU
«BOPOHEXXCKMI TOCYIAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

YTBEPXJIAIO
JIMPEKTOp CTPOUTEIHLHO-TIONIUTEXHUUECKOTO
KOJIIeIlKa

« » 20 r

3K3AMEHAIIMOHHBIN BUJIET Ne 17
110 NpeaMeTy MaTeMaTHKAa

1 | 3amucare popMylTy HAXOXKAEHUS CKAJISIPHOTO MIPOU3BEIEHUS BEKTOPOB, 33 JaHHBIX
CBOMMU KOOp/AMHATaMuU




2 | HaiiTu npoMeKyTKU BO3pacTanus U yObiBaHus QyHKIMU y = X° +6x*+9x

Haiitu momasnes Gurypsl, orpaHUI4eHHON rpadukaMu pyHKIHN y = \/g, ocbto OX n
npsAMbIMHU X=1, x=4

4 | Jlna pynxuum y = x>+ 2 HalTH nepBooOpasHyo, rpadMK KOTOPOU MPOXOANT YEPE3
Touky M (2;15)

5 | Hanucars ypaBHEeHHE KacaTeabHOM K rpaguky GyHknmu y = x°>- 1 B Touke ¢ abcuuccoii

Xo=-1
IIpenonasarens
(noonucs, pacuugposka noonucu) (D.1.0.)
Paccmotpeno Ha 3acenanuu meronuueckoro copera CITK mpotokoii Ne or« » 20 I.

MUHUCTEPCTBO HAYKH U BBICILIEIO OBPABOBAHMSI  POCCHUICKOM ®EJEPALIAN
OEJJEPAJIBHOE TOCYOAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEXJIEHUE
BBICIHEI'O OBPA3OBAHUA
«BOPOHEXXCKMI TOCYIAPCTBEHHBI TEXHUYECKWI YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

YTBEPXKJIAIO
I[I/IpeKTOp CTPOUTCIIBHO-TTIOJIMTEXHUYCCKOI'O
KOJJIC KA

« » 20 I.

9K3AMEHAIIMOHHBINA BUJIET Ne 18
10 NpeIMeTy MaTeMaTHKa

1 | Onpenenenue KOOPAMHATHBIX BEKTOPOB




2 | Haiitu Touku sxcTpemyMa QyHKIMHM y = X° — 3x>+ 4

3 | Haiitu muioniaas Gurypsl, orpaHuueHHol rpadukoM Gyrkumn y= x>+ 1, ocbio OX u
npsAMBIMH  X=2, Xx=4

4 | dna ynxumu y = 3x? - 2x + 4 HaliTu nepBooOpasHyro, rpaGuk KOTOPOi IPOXOINUT 4EPe3
TOUKY
M(-1:1)

5 | Hanmucath ypaBHEeHHE KacaTebHOU K rpaduky GyHKIHMH y = 3sinX B TOUKE C aOCIUCCOi

Xo=TI1/2
IIpenonaBarens
(noonucsy, pacuugposka noonucu,) (®.1.0.)
PaccMoTpeno Ha 3acenanuu meronudeckoro copera CITK mpotokot Ne or« » 20 L.

MUHUCTEPCTBO HAYKU U BBICILEIO OBPABOBAHMSI  POCCHUICKOM ®EJEPALIN
OEJJEPAJIBHOE TOCYAAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIHEI'O OBPA3OBAHUA
«BOPOHEXXCKMI TOCYIAPCTBEHHBI TEXHUYECKWAI YHUBEPCUTET»
(®I'BOY BO «BI'TY», BI'TY)

YTBEPXAIO
JIUpeKTop CTPOUTEIHHO-IIOIUTEXHUIECKOTO
KOJLIEKA

« » 20 L.

9K3AMEHAIIMOHHBINA BUJIET Ne 19
10 NpeaMeTy MaTeMaTHKAa

1 3amnmcarb (I)OpMyJ'Iy HaxO0XJACHUSA CKAJIIPHOIO ITPOU3BCACHHA BCKTOPOB, €CJIN 3aJIlaHbI UX
JUIMHBI 1 YTOoJI MCXK1Y HUMH




2 Haiiti IpoMexyTKH BO3pacTaHus ¥ yobiBaHus QyHKIMH y = X* - 2x*

3 | Haitru nnomans purypsl, orpanudeHHol rpadgukom GyHKmun y = x°,0cbi0 OX 1
npsiMbIMU X=1, X=3

4 | dna dynxumu y = 3x*— 2x + 4 HaiiTu nepBooOpasHyo, rpaGuk KOTOPOi IPOXOIUT Yepe3
TOYKY
M (0;3)

5 | Hanucarp ypaBHEeHHE KacaTelbHOH K rpaduky QyHKIMM y = tgX B TOYKE ¢ aOCIIHCCOM

Xo=T1/4
IIpenonasarens
(noonucs, pacuugposka noonucu,) (®.1.0.)
Paccmotpeno Ha 3aceqanuu meroquueckoro cosera CIIK mpotokon Ne or« » 20 r

MUHVCTEPCTBO HAVKU 1 BBICILIETO OBPA3OBAHUSI  POCCHUMCKOU ®ENEPALINU
®EJIEPAJIBHOE TOCYIAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICILIET'O OBPABOBAHIS
«BOPOHEXXCKUI TOCYIAPCTBEHHBI TEXHIYECKUI YHUBEPCUTET»
(®I'BOY BO «BI'TV», BI'TY)

YTBEPX/AIO
JupekTop cTpoUTEIHHO-TIOTUTEXHUYECKOTO
KOJIJIe[lKa

« » 20 T.

3K3AMEHAIIMOHHBIN BUJIET Ne 20
10 NMpeAMeTy MareMarTuKa

1 | Onpenenenue Terpaapa. PucyHok. DneMeHTbI




2 | Haiitu Touku sxctpemyma QyHKImH y=2x>-20x+1

3 | Haittu muiomaas ¢urypsl, orpanndeHHoi ocsto OX, rpapukom GyHkuun y=x+2 u
npsMbIMH X=1, x=3

4 | dng ynxumu y = 4x*- 6x +1 HaiiTn mepBooOpasHyto, rpaguk KOTOPOI HPOXOIUT YEPE3
TOUKY

M (02)

5 | Hanucars ypaBHeHHE KacaTenbHOM K rpaduky Gpynkuuu f(x) = x*— 3x + 3 B Touke ¢

abciuccoit
Xo=1
IIpenonaBarens
(noonucsy, pacuugposka noonucu,) (®.1.0.)
PaccMoTpeno Ha 3acenanuu meronudeckoro copera CITK mpotokot Ne or« » 20 L.

MUHUCTEPCTBO HAYKU 1 BBICILIETO OBPABOBAHUSI POCCUUCKON ®EJIEPALIU
®EJIEPAJILHOE TOCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJILHOE VUPEXXIEHUE
BBICILIETO OBPA30OBAHUS
«BOPOHEXCKUI TOCYIAPCTBEHHBIY TEXHUYECKUU YHUBEPCUTET»
(®I'BOY BO «BI'TY», BI'TY)

YTBEPX/IAIO
JMpeKTop CTPOUTETBHO-TIOTUTEXHUUECKOTO
KOJLIeIKa

« » 20 L.

9K3AMEHAIIMOHHBIN BUJIET Ne 21
110 NpeaMeTy MaTeMaTHKAa

1 | [Napannenenunen. PucyHok. DneMeHThI




2 | Haiitu HauGosiblee 1 HAaMMEHbINEE 3HaUeHUs PYHKIMU Y = - X° + 4x* — 4X Ha OTpe3Ke
[1;3]

3 | Haiitu mmomans Gurypsl, orpaHundeHHON rpadukoM GyHKIUHN y = 6X, ocbio OX u
NpsAMBIMH X = 1;X =2

4 | Jlna pyskuun y = 4x? - 6x + 1 HaliTk mepBooOpa3HyIo, TpapuK KOTOPOM NPOXOIHUT YEPE3
TOYKY
M (1;3)

5 | Hamucarp ypaBHeHME KacarebHOM K rpadguky ¢yukiuu f(x) = x*/2 + 16X B TouKe ¢

abcuuccoit
X =1
IIpenonasarens
(noonuce, pacuugposxa noonucu) (D.1.0.)
PaccMoTpeno Ha 3acenanuu meronudeckoro copera CITK mpotokot Ne or« » 20 L.

MUWHUCTEPCTBO HAYKU U BBICILIET'O OBPABOBAHUS POCCUMCKOM ®EJIEPAITAN
®EJEPAJIBHOE TOCYIAPCTBEHHOE BIOIDKETHOE OBPA3OBATEJIBHOE YUPEXIEHUE
BBICILIETO OBPA3OBAHUS
«BOPOHEXCKUI TOCYIAPCTBEHHBI TEXHUYECKUII YHUBEPCUTET»
(®I'BOY BO «BI'TV», BI'TY)

YTBEPXAIO
JlpekTop CTpOUTENHHO-TIOIUTEXHUIECKOTO
KOJUIEIKa

« » 20 I.

3K3AMEHAIIMOHHBINA BUJIET Ne 22
[0 NpeAMEeTY MaTeMaTHKa

1 [Ipusma. PucyHok. D1eMeHTbI




2 | HaiiTu npoMexyTKu Bo3pactanus U yobiBanus GpyHkuun y = -x* + 8x*- 16

3 | Haiitu muomiaas Gpurypsl, orpannueHHoi ocbio OX u rpaduxoM QyHkumm y= -x>+ 4

4 | dnsa dynxumu y = 4x* - X HaliTH epBOOOPa3HyI0, rpaduK KOTOPOi IPOXOAUT Yepe3
touky M(1;0)

5 | Hanucars ypaBHeHHe KacarenbHOM K rpaduky ¢pynkuun f(x) = 3x*— 6x?+ 2 B TouKE C

a0cmuccon
Xo=1
IIpenonaBarens
(noonucse, pacuiugposra noonucu) (D.1.0.)
PaccmoTtpeno Ha 3acenanumn meronuueckoro cosera CITK npotokost Ne or«  » 20 L.

MMHUCTEPCTBO HAYKU U BBICILIET'O OBPABOBAHUS POCCUMCKON ®EJEPAITAN
®EJEPAJIBHOE TOCYIAPCTBEHHOE BIOIDKETHOE OBPA3OBATEJILHOE YUPEXEHUE
BBICILIET'O OBPA30OBAHNSI
«BOPOHEXXCKUI TOCYIAPCTBEHHBI TEXHUYECKUIA YHUBEPCUTET»
(®I'BOY BO «BI'TV», BI'TY)

YTBEPX/IAIO
JupexTop CTpOUTENbHO-TIOTUTEXHUYECKOTO
KOJLIIeIKa

« » 20 L.

3K3AMEHAIIMOHHBIN BUJIET Ne 23
10 MpeMeTy MaTeMaTHKAa

1 | Ilupamuna. PucyHok. DnemMeHTsI




2 | Haiitu Touku skcTpemyma QyHKImU y = X*/4—x%/24

3 | Haitru nnomans purypsl, orpanudeHHoi rpadukom Gpysknun y = x°+ 1; ocero OX n
OpsIMBIMU X = 1; X =2

4 | Jlns pynxuun y = 4x - X* HaliTk 1epBooOpasHyro, rpaduk KOTOPOii IIPOXOIHT Yepes
Touky M (-2;3)

5 | Hanucarb ypaBHeHHE KacaTenbHOM K rpaduky Gpynkuuu f(x) = x* - 3x + 1 B Touke ¢
a0cuucco x, = 2

IIpenonasarens

(noonucsy, pacuugposka noonucu,) (®.1.0.)
PaccMoTpeno Ha 3acenanuu meronudeckoro copera CITK mpotokot Ne or« » 20 L.

MUHUCTEPCTBO HAYKH U BBICILIEIO OBPABOBAHMUSI  POCCHUIMCKOM ®EJEPALIAN
OEJJEPAJIBHOE TOCYOAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE YUYPEX/IEHUE
BBICIHEI'O OBPA3OBAHU
«BOPOHEXXCKMI TOCYJAPCTBEHHBI TEXHUYECKWI YHUBEPCUTET»
(®I'bOY BO «BI'TY», BI'TY)

YTBEPX/IAIO
JupexTop CTPOUTENLHO-TIOIMTEXHHYECKOTO
KOJUTEIKa

« » 20 T

3K3AMEHAIIMOHHBIN BUJIET Ne 24
10 NpeaMeTy MaTeMaTHKAa

1 | IIpusma. PucyHok. DneMeHTsI




2 | HaiiTu npoMeXyTKU Bo3pacTanus U yObiBanus GyHKIMU y = X° - 3x* + 4

3 | Haiitu muiomiaas Gurypsl, orpanuuenHoi ocbio OX u rpadgukom GyHKmu y= -x2+ 2

4 | s pyuxuuu y = (2x + 1)* HaliTu epBo0OpasHyto, rpaduk KOTOPOH MPOXOIUT Yepes3

TOYKY
M(-3;-1)
5 | Hanucarbs ypaBHEHHE KacaTeNbHOM K rpaduKy GyHKIUH y = X>+2 B TOUKe ¢ aOCIHUCCOM
Xo=2
IIpenonasarens
(noonucsy, pacuugposka noonucu,) (®.1.0.)
PaccMoTpeno Ha 3acenanuu metonudeckoro copera CITK mpotokot Ne otr« » 20 L.

MMHUCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHUS POCCUMCKOM ®EJEPALIN
®EJEPAJIBHOE TOCYIAPCTBEHHOE BIOIDKETHOE OBPA3OBATEJILHOE YUPEXJIEHUE
BBICILIETO OBPA3OBAHUS
«BOPOHEXXCKUI TOCYIAPCTBEHHBI TEXHUYECKUII YHUBEPCUTET»
(®I'BOY BO «BI'TV», BI'TY)

YTBEPXK/IAIO
JpexTop cTpOUTENHHO-TIOINTEXHUIECKOTO KOJUIEKa
« » 20 r

3K3AMEHAIIMOHHBINA BUJIET Ne 25
[0 NIPeIMETY MaTeMaTHKa

1 B3anmHoe pacnonoxeHre NpsMbiX B IPOCTPAHCTBE

2 | Haittu nanGospliee u HauMenbliee 3HaueHns pyHkuu f(x)=6x? - x> Ha orpeske [-1;5]

3 | Haittu mimomanp ¢urypsl, orpaandernoi ocsto OX u rpadgukom QyHKIMU y=X +4 u
PSMBIMH
x=1,x=4




4 | Ansa dynkuuum y = - X HallTH IepBOOOpa3HyIo, rpaduk KOTOPOH MPOXOJUT Yepe3 TOuKy M
(2:5)

5 | Hamucarh ypaBHEeHHE KacaTeIbHOU K rpaduky GyHKIHH y = 1 + SinX B TOYKE C
abcruccoit X,= 0

IIpenogaBarens

(noonucs, pacuugposka noonucu) (D.1.0.)
Paccmotpeno Ha 3acenanumn meronuueckoro copera CITK npotokost Ne or« » 20 I.
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