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1.00111e moJoKeHus

KOHTpOJ'H)HO-OIIeHOLIHI)Ie CpeacTtBa MpE€AHA3HAYCHBI JIA KOHTPOJIA W OLUCHKH 06pa30-

BaTCJIbHBIX L[OCTI/I)KCHI/II;'I

oOyyaromuxcs,

gucnuummuaeiCOO0.01.04 Maremartuka.
®DoH/T OLICHOYHBIX CPEJICTB BKIIFOYACT KOHTPOJIBHO-OIIEHOYHBIC MaTEPHUAJIBI JIJIsl POBEIC-
HUS TEKYIIEro KOHTPOJIS U IPOMEKYTOUHOU aTTecTauu B (hopMe 3aueTa v dK3aMeHa.
Texymuit KOHTPOJIb YCIIEBAEMOCTH TIPOBOJUTCS B TEUCHUE ceMecTpa B (hopMe Mepruoam-
YECKOT'0 BHIOOPOYHOI'O YCTHOTO OMPOCa M KOHTPOJIS 32 BBHITIOJIHEHUEM 3aJJaHUN HA IPAKTUYECKUX

3aHATHAX.

OCBOMBIIINX

porpammy y4ueOHOU

2. Pe3yJ’leaTI)I OCBOCHHUSA NTUCHUIVIMHBI, IIOJICKAIUE IIPOBEPKE

Pe3yabTarsl 00yueHust
(ymeHMs1, 3HAHUS,
KOMIIeTeHI[UH)

OcHoOBHEIE TOKA3aTeJIH
OLIEHKH Pe3yJ1bTaTOB

®opMa KOHTPOJISA
U OLlEeHUBAHUS

B pesynbprate nuzydeHus: AUCIUIUIMHBI 00YYaIONUNCS TOJKEH YMETh:

OIIEepPUPOBAThH HOHATHSMM:
CTENEeHb 4HWCla, Jorapupm
qrcia; YMEHHE BBIOJIHSATH
BBIUMCIICHIE 3HAYCHUN U TIpe-
00pa30BaHMs BBIPAKEHHUH €O
CTENEeHSAMH M JiorapudmMamu,
rpeoOpa3oBaHus JIPOOHO-
[paIlMOHAILHBIX BBIPAKCHUH;

YMEHHUE OIEepUPOBaTh MOHATH-
SMU: CTENEHb YUCIA, JOrapudm
9Hcia; YMEHHE BBIMOJIHITH BHI-
YUCJICHUE 3HAYCHUI U mpeodpa-
30BaHMA BBIPAXKCHUN CO CTelle-
HSMU | JorapupmMamu, rnpeoopa-
30BaHMs IPOOHO-pAllMOHATIBHBIX
BBIPaKECHU;

YcrHbli onpoc. Peenue 3amay.
BrinosiHeHue pacyeTHOM pa-
0otel. [loaroroska u 3ammra
pedepara. MaremaTndecKuit
nmuKTaHT. TecTupoBanue. JK3a-
MEH, 3a4eT

TOHSATHSMH:
Upparmo-

OIIepUPOBATH
palioHaIbHbIE,
HaJIbHBIC,  ITOKa3aTelIbHBIC,
CTENeHHbIE,  JorapudpmMuye-
CKHe, TPUTOHOMETPUUECKUE
YpaBHCHUS W HEPaBEHCTBA,
X CHCTEMBI,

yMEHHUE OIEepUpOBaTh IOHATHU-
SMH: palMOHANbHBIC, HPPAIUO-

HaJbHbIE, MoKa3aTebHbIE,
CTeNeHHble, Jorapudmuyeckue,
TPUTOHOMETPUUECKHUE  ypaBHe-

HUS 1 HCPABCHCTBA, UX CUCTCMBEI,

Y cTHBIN onpoc. Pemenue 3anau.
BoInonHeHne pacyeTHOM pa-
60T1b1. [loaroroska u 3amura
pedepata. MaremMaTH4eCKHiA
MUKTaHT. TecTupoBanue. JK3a-
MEH, 3a4eT

OIIepPUPOBAThH HOHATHAMMU:
(byHKIHSA, HETpephIBHAS
(yHKIMS, TPOU3BOIHAS, TIEP-
BOOOpasHasi, OIpeaesICHHbIH]
MHTErpai, yMEHHE HaXOIUTh
[IPOM3BOJIHBIE 3JIEMEHTApPHBIX|
(GyHKIUH, HCIONIB3Ys CIpa-
BOUHBIE MaTEpHUAJIbl; HCCIIe-
TOBaTh B MPOCTEHININX CITyya-
X (YHKIMM Ha MOHOTOH-
HOCTb, HAaxOIWThb HauOOJIb-
e W HauMEHBIINE 3Haue-
HUS  (QYHKUUH;  CTPOUTH
rpadMKu MHOTOYJIEHOB C HC-
[10JIb30BaHNEM anmnapara
MaTeMaTU4YECKOr0  aHaJIM3a;
[IPUMEHSTh MIPOU3BOTHYO
pU  pelIeHUHd 3ajad  Haj
NBIDKEHHE; pellaTh  IpakK-
TUKO-OPUEHTHPOBAHHBIE 32
nmaud  Ha HauOoJbplIMe U

YMEHHUE OIEepPUpPOBaTh IOHATH-
aMu:  (QYHKIHS, HETpepbIBHAS
GbyHKIMS, TPOU3BOJHAS, TEPBO-
oOpa3Hasi, OIpeleICeHHbI UH-
Terpajl;  yMEHHE  HaxOIWThb
NIPOM3BOJIHBIE  JJIEMEHTAPHBIX
(GyHKIUH, UCHONB3YS CIIPaBOY-
HBIE MaTepUabl; UCCIIEIOBATh B
NPOCTEHIINX ClydyasX (QyHKIHH
Ha MOHOTOHHOCTb, HaXOJHTb
HauOoJbIINE M HAUMEHbLINE
3Ha4eHUs (YHKIHNA; CTPOHTH
rpadMKd  MHOTOWIEHOB C HC-
MOJIb30BAHNEM anrmapara
MaTeMaTUYeCKOro aHalu3a; MpH-
MEHATh  NPOU3BOAHYI  IIPH
peleHnn 3a1a4 Ha JBHKEHUE,
pemaTb  MPaKTUKO-OPUEHTHPO-
BaHHbBIC 33/1a4d Ha HauOOJIbIINE
U HauMEHbIIME 3HAYEHUs, Ha
HAXOXJCHUE MYTH, CKOPOCTH H

'YcrHblii onpoc. Pelienue 3amay.
BrironHeHne pacyeTHOM pa-
00TEI. [ToaroroBka u 3ammura
pedepata. MaremaTudeckuit
nmuKTaHT. TecTupoBaHue. JK3a-
MEH, 3a4eT




HAUMEHBIINE 3HAYCHHS, HA
HAX0XJICHUE MyTH, CKOPOCTH|
11 yCKOpEHUS

YCKOPCHUs

OTIePUPOBATH TIOHSATHSIMH:
panoHanbHast (YHKLHUSA, IO
Ka3aTenbHas byHKLU,
CTereHHast (YHKIMs, JIOra-
prudmIaeckas byHKIMS,
TPUTOHOMETPHUYECKHUE

¢byHKIMY, 00paTHbIE]
(YHKIMH; YMEHHE CTPOHUTH
rpaduKu M3yYEHHBIX
GbyHKIUH, HCIIOJIb30BaTHh
rpaduky  Npu  U3y4YEHUHY|
[POLIECCOB M 3aBUCUMOCTEM,
OpU  peleHuHd  3a1ad U3
Npyrux ydeOHbIX IpPeAMETOB
1 3a]lad U3 pEeAIbHOUN KU3HU;
BbIpaXaTh (HopMyJaMH 3aBU-
CUMOCTH MEX]y BETMYMHAMU

YMEHHE OIEPHpPOBATH IOHSATHU-
SAMU: paluOHaJbHAA (DyHKIMS,
nokaszaresbHas byHKIHS,
cTenmeHHas  (yHKUUs,  Jiora-
pudmudeckass (QyHKIUSA, TPUTO-
HOMETPHUYECKHUE byHKIMH,
oOpatHble (YHKIMM; YMEHHE
CTpOUTH TpadUKU HM3YUYEHHBIX
(yHKIMHA, HUCIIONB30BaTh Ipadu-
KA TP M3YyYSHHWH TPOILECCOB U
3aBUCUMOCTEH, IIpU pEUICHUU
3aja4 U3 APYrux y4eOHBIX Ipe-
METOB U 33/1a4 U3 pealbHON KU3-
HU; BbIpaKaTh (popMyamMH 3aBH-
CHUMOCTH MEX]y BETHYMHAMHU

'YcrHblii onpoc. Penienue 3amay.
BrInonHeHne pacyeTHoOM pa-
00TEl. IToaroroBka u 3ammuTa
pedepara. MareMaTHYeCKHiA
MUKTaHT. TecTupoBanue.JK3a-
MEH, 3a4eT

peliaTh TEKCTOBBIC 3ajadyy
Pa3HBIX THIIOB (B TOM YHCIIE
Ha TPOLCHTHI, JOJIU U YaCTH,
Ha JBIKEHHE, PabOTy, CTOU-
MOCTh TOBapOB M  YCIYT,
HaJoOrW, 3a/aud U3 o0yacTy

YIpaBI€HUS  JHMYHBIMH U
CEMEHHBIMU ¢uHaHCaMM);
COCTaBIISTh BBIPAKEHMUS,
YPaBHEHUs, HEPAaBEHCTBA U

X CHUCTEMBI 10 YCIIOBHIO 3a-
a4n, MCCIe0BaTh MOTyYeH-
HOE pEIICHWE W OIICHUBAThH
MpaBIONIOI00HOCTE PE3YIIbTa-
TOB

yYMEHHE pelIaTh TeKCTOBBIC 3a7a-
M pa3HbIX TUIOB (B TOM YHCIE
Ha TIPOIICHTHI, JIOJI U YacTH, Ha
IBIDKEHHE, paboTy, CTOMMOCTb
TOBAapOB M YCIYT, HAJIOTH, 3aja-
91 U3 O0JIACTH YIPaBICHHS JINY-
HBIMH ¥ CEeMeHHbIMH (pHUHAH-
CaMHM); COCTAaBJISTH BBIPAKCHHS,
ypaBHEHHS, HEPAaBEHCTBA U UX
CHCTEMBl 110 YCJOBHIO 3a/lauH,
UCCIIeIOBaTh TOJyYSHHOE pelle-
HUE W OIICHUBATH MPABIOIO00-
HOCTB Pe3yJIbTaTOB

'YcrHbli onpoc. Pelienue 3amay.
BrinosiHeHue pacyeTHOM pa-
0otel. [loaroroska u 3ammra
pedepata. MaremaTudeckuit
MuKTaHT. TecTupoBaHue. JK3a-
MCH, 3a4eT

OTIepUpPOBaATH MOHSTUSAMU:
cpenHee  apudmeTHUeckoe,
MeaMaHa, HauOojbllee W
HAaUMEHBIIIECE 3HAYCHMUS,
pazMax, aucrepcus,
CTaH/IapTHOE OTKJIOHEHHE
YUCJIOBOTO HaOOpa; YMEHHE
M3BJEKAaTb,  HUHTEPIPETUPO-
BaTh HH(pOpMaNMIO, Tpe-
CTaBJICHHYIO B Ta0nuilax, Ha
nmuarpaMmax, Tpadukax, OT-
[Pa’KaroN[yl0 CBOMCTBA pealib-
HBIX ITPOLICCCOB U ﬂBHCHHﬁ;
MpeICTaBIATh UHGOPMAIUIO
C TOMOHIbIO  Tabmui U
arpamMm; HCCIIeIOBaTh CTa-
THCTHUYCCKHUEC JaHHBIC, B TOM

YMEHHE OIEPHPOBATH IOHSTH-
SIMH: cpefHee apupMeTHudeckoe,

MeuaHa, HanOOJIBIIIEE 5
HaMMCHBIIICC 3HAYCHHUS, Pa3Max,
JHCIIEPCHS, CTaHIapTHOE

OTKJIOHEHHE YHUCIIOBOTO HA00Pa;
YMEHHE U3BJICKATh, HHTEPIIPETHU-
poBath WH(GOPMAITUIO, PEACTAB-
JeHHyl0 B  Tabnumax, Ha
auarpammax, —rpadukax, — OT-
pa’karolyr0 CBOMCTBA peallbHbIX
IIPOLIECCOB M SIBJICHUW; TIpeJ-
CTaBIATh MHPOPMALIUIO C TIOMO-
b0 TAONIUIl U AMarpamm; Hc-
CJIEZIOBaTh CTATHCTUYECKUE JIaH-
HBIC, B TOM 4YHCIIE C TpUMEHe-
HUEM TpapHUUeCKUX METOJIOB U

'YcTHbI onpoc. Pelienue 3amay.
BrironHeHne pacyeTHoM pa-
0oTtel. [Toaroroska u 3amura
pedepara. MaremMaTHYeCKHiA
MUKTaHT. TecTupoBaHue. JK3a-
MEH, 3a4eT




yucie ¢ IPUMEHEHUEM
rpaduueckux  METOAOB |
RIIEKTPOHHBIX CPEJCTB

JJIEKTPOHHBIX CPEICTB

OTIePUPOBATH TIOHSATHSIMH:
CIIy4alHBIM OIBIT U Clly4au-
HOEe CcOObITHE, BEPOSTHOCTD
CIIy4alfHOrO COOBITHS; YyMe-
HUE BBIYUCIATH BEPOSTHOCTD
C HCIIOJIb30BaHHUEM Trpaduye-
CKUX METOJIOB; IPUMEHSTH
bopMyBl  CIOXKEHUS U
YMHOXKEHUSI ~ BEPOSITHOCTEH,
KOMOMHATOpHbIE  (DaKTBl U
(GOpMyJIBI TIpH PELICHUH 3a-
ay; OIEHWBATh BEPOSTHOCTH
[peabHBIX COOBITUH; 3HAKOM-
CTBO CO CIy4YalHbIMU BEJIU-
YMHAMHU; YMEHHUE TPUBOIUTH
[IPUMEPHI IPOSIBICHUS 3aKOHA|
OONBIINX YHUCENl B IPHPOJI-
HBIX U OOIIECTBEHHBIX SIBJIE-
HUSIX

YMEHHE OIEPHpPOBATH IOHSATHU-
SIMM: CIIy4alHbI OIBIT MU CIYy-
qaifHOe COOBbITHE, BEPOSITHOCTH
CIIy4aifHOTO COOBITHS; YMEHUE
BBIUUCIISITH BEPOSITHOCTh C HC-
MIOJIb30BaHNEM T'paUIeCKUX Me-
TOJOB; TPUMEHATH  (HOPMYIIBI
CJIO’KEHUS 1 YMHOKEHUS BEPOSIT-
HOCTEH, KOMOMHATOPHBIE (aKThI
1 (GOopMyJIbI IPU pPELICHUH 3a/1a4;
OLICHUBATh BEPOSITHOCTU peallb-
HBIX COOBITHI; 3HAKOMCTBO CO
CllydyaliHBIMU BEJIMYMHAMU; yMe-
HUE IPUBOJUTH MPUMEPHI MTPOSB-
JIEHUS 3aKOHA OOJBIIMX YHCEN B
NPUPOIHBIX U  OOIIECTBEHHBIX
SIBIICHHUSX

'YcrHblii onpoc. Penienue 3amay.
BrInonHeHne pacyeTHoOM pa-
00TEl. IToaroroBka u 3ammuTa
pedepara. MareMaTHYeCKHiA
MUKTaHT. TecTupoBanue.JK3a-
MEH, 3a4eT

OIepUpPOBaThH
TOUKa, MpsAMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JByTPaHHbIN
yTOJI, CKpEINBAIOIINECS]
[psiMblE, I1apaJUICIBbHOCTD U
[epIEeHIUKYISIPHOCTD

[IPSIMBIX U IUIOCKOCTEH, yroJl
MEX1y  IOpSIMBIMH,  YIOJ]
MEXAy NpAMOH M IUIOCKO-
CTbIO, YIOJl MEXIYy IJIOCKO-
CTSIMH, PacCTOSSHUE OT TOYKY
10 IJIOCKOCTH, PAacCTOSHUE
MEXIYy NpPSIMBIMH, PacCTOsI-
HUE MEXKIY IIJIOCKOCTSIMU;
yMEHHE HCIOJIb30BaTh IpY
peIIeHNN 3a7ad HM3yYEHHBIE
(haKThl U TEOPEMBI IJITAHUMET-
pUM;  YMEHHE  OLICHHUBATH
[pa3zMepbl 00BEKTOB
OKpY>Karollero Mupa

IIOHATUAMU:

YMEHHE OIEepUpPOBATh TMOHSATH-
SIMH: TOYKa, MpsAMasi, MIOCKOCTb,

IIPOCTPAHCTBO, JIBYT'paHHbBIH
yrod, CKpELIMBAIOIINECs
OpsMble, NapaJJIeNbHOCTh U

MEPIEeHIUKYISIPHOCTD MPSMBIX U
IIJIOCKOCTEM, yroi MEXKIY
IPSIMBIMHU, YTOJI MEXAy HpsIMOMN
U IJIOCKOCTBIO, YIOJd MEXIy
IUIOCKOCTSIMH, PacCTOSIHME OT
TOYKU JO IUIOCKOCTH, Paccros-
HUE MEXIYy NPSAMBIMH, paccTos-
HUE MEXIY IUIOCKOCTSMH; yMe-
HUE UCIIOJIb30BaTh IPU PELICHUN
3a/1a4 U3y4YeHHbIE (PAKTBI U TE€O-
pemMbl MJIAaHUMETPUHU; yMEHHE
OLIEHUBAaTh pa3Mepbl OO0BEKTOB
OKpY’KaloIIero Mupa

'YcrHbIil onpoc. Penienue 3amay.
BbInonHeHne pacyeTHoOM pa-
00TEl. [ToaroTroBka u 3ammuTa
pedepara. MareMaTHYeCKHiA
MUKTaHT. TecTupoBanue.JK3a-
MEH, 3a4eT

OIIEPUPOBATH TOHSATHSIMH:
MHOTOI'paHHUK, ceueHue
MHOTOTpaHHHKA, KyO, mapai-
nenenumnen, npusMa, nupamu-
na, ¢gurypa W TOBEPXHOCTH
BpalleHNsl, LWIMHIP, KOHYC,
ap, cepa, ceueHust GUrypsl
BpallleHUs, IUIOCKOCTb, Ka-
caromasicst cpepol, MIWIUHIPA,

yMEHHE OIEPUPOBATh IOHSATH-
SMH: MHOTOTPAaHHUK, CEUCHHE
MHOTOTpaHHHKa, KyO, mMmapaiie-
Jenunen, mNpu3Ma, HHpaMHIa,
¢durypa m MOBEpXHOCTH BpaIlle-
HUS, IUIUHIP, KOHYC, 1ap, cde-
pa, cedeHHs (QUTYpbl BpaIICHHS,
TUIOCKOCTB, Kacaromascsi cdepsl,
IMUTMHApPA, KOHYyCa, IUIONIAIb
MOBEPXHOCTH HPaMUIbI,

Y cTHBIN onpoc. Pemenue 3anay.
BoInonHeHNE pacyeTHOM pa-
60T1b1. [loaroroska u 3amura
pedepata. MaremMaTHUeCKHiA
MUKTaHT. TecTupoBanune.JK3a-
MEH, 3a4eT




KOHYyCa, IUIOLIaAb ITOBEPXHO-
CTH TTUPAMUJIbI, TTPU3MBI, KO-
Hyca, UWIMHAPA, TUIOMAIb
cdepbl, 00beM KyOa, IpsIMO-
YTOJILHOTO Mapajulesenumnesna,
MUPAMHJIBI, TPU3MBL,  ITH-
ITMH]Ipa, KOHYycCa, Iapa; yMe-
HUE W300pakaTh MHOTOTPaH-
HUKW W IMOBCPXHOCTHU BpallicH
HUS, UX CEUYEHUsS OT PYKH, C
[TOMOILBIO YepPTEHKHBIX
WHCTPYMEHTOB U DJICKTPOH-
HBIX CPEJICTB; YMEHHUE PaCIIO-
3HABATL CHMMCETPUIO B IIPO-
CTPaHCTBE; YMEHHUE PACTIO3HA-

NpU3MbI, KOHYyCa, IWINHApA,
wiomanb cdeprl, od0beM Kyoda,
PSIMOYTOIBHOTO napajuie-

Jenunena, MUPaMUIbl, MPU3MBI,
LWIMH]pa, KOHyca, Llapa; yme-
HUE M300pakaTb MHOTOIpaH-
HUKHM U [TOBEPXHOCTU BpalICHMUS,
HUX CEUYEHHUs OT PYKH, C IOMO-
b0 YEPTEHKHBIX UHCTPYMEHTOB
U DJIEKTPOHHBIX CPEICTB; yMe-
HUE pacro3HaBaTb CUMMETPUIO B

MPOCTPAHCTBE; YMEHHUE pacIo-
3HaBaTh MIpaBWJIbHbIE
MHOTOTPaHHUKH

BaThb [IPaBUJIbHBIC
MHOTOTPaHHUKHU
OIIEpUPOBATH MOHATUSMHU:| YMEHHE ONEpPUPOBATH MOHATHU- |YCTHBIN onpoc. Pemenne 3axay.

NBIDKEHHE B TPOCTPAHCTBE,
nogo0HbIe (Urypsl B IPO-
CTPaHCTBE; MCIIOJb30BaTh OT-
HOIICHUE TUIOIIAJICH MOBEPX-
HOCTEH U 00BHEMOB ITOTO00OHBIX
(Guryp npu perieHuu 3auaq

SIMH: JBM)KCHHE B IMPOCTPAHCTBE,
nogo0Hble  (GUrypel B IpO-
CTpaHCTBE; HCIONb30BATh OT-
HOIIECHUE TUIONIAICH TMOBEPXHO-
cTei W 00BEeMOB MOHOOHBIX
¢buryp npu perieHuu 3a1aq

BrInonHeHne pacyeTHOM pa-
0oTtbl. [Toaroroska u 3amura
pedepara. MaremMaTHYeCKHiA
mUKTaHT. TecTupoBanue. DK3a-
MEH, 3a4eT

BBIYHUCIISTE TEOMETPHUECKUE
BEJIMYUHBI (JIJTUHA, YTOJI, TIO-
anb, 00beM, IUIOIAAL ITO-
BEPXHOCTH), HCIIOJNB3YS]
M3Y4YCHHBIE (POPMYIIBI U METO-
Bl

YMEHUE BBIYKCIIATh T€OMETPUYE-
CKHE BEJIMYMHBI (AJMHA, YIOJ,
IoIaab, 00beM, IJIOMALL IO-
BEPXHOCTH), UCIOJIb3Ysl HU3Yy4eH-
HbIE (POPMYIIBI K METOIBI

'YcrHblii onpoc. Penenue 3anay.
BrinonHeHne pacyeTHoM pa-
0otel. [loaroroska u 3ammra
pedepata. MaremaTu4ecKuit
nmuKTaHT. TecTupoBaHue. JK3a-
MEH, 3a4eT

OIIepUPOBAThH HOHATHAMMU:
[PSMOYTOJbHAs CHCTEMa KO-
OpAMHAT, KOOPIUHATHI TOYKH,
BEKTOpP, KOOPIMHATHI BEKTO-
pa, CKaJsipHOE MPOU3BE/ICHHUE,
Yroll ~ MEXIy  BEKTOpaMHu,
CyMMa BEKTOpOB, MPOU3BEIE-
HUE BEKTOpa Ha YHUCIO; Ha-
XOIAUTH C TOMOILBIO H3YyYEH-
HbIX (OpMYJT KOOPIMHATBHI
CepeiMHbl OTPE3Ka, PacCTOs-
HUE MEXy IByMsI TOUKaMHU

yMEHHE OIepUpOBaTh MOHATH-
SMHU: TIPSMOYTOJIbHAs CHCTEMa
KOOpJAWHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPAWHATHI BEKTOpa,
CKaJIIpHOE TPOM3BEACHUE, YIoJl
MEXIy BEKTOpaMH, CyMMa BEK-
TOPOB, TIPOM3BEIECHHE BEKTOPA
Ha YHCJI0; HAXOAUTH C TTIOMOIIBIO
U3yYeHHBIX (OPMYT KOOpAWHA-
Thl CEpelMHbl OTPE3Ka, paccros-
HHE MEXIY IBYMSI TOUKaMH

YcrHblii onpoc. Penenue 3amay.
BrinosiHeHue pacyeTHOM pa-
0otel. [loaroroska u 3ammra
pedepata. MaremaTu4ecKuit
nmuKTaHT. TecTupoBaHue. JK3a-
MEH, 3a4eT

BBHIOUPATH OIXOISIIUN
M3yYEHHBI METOJ I pellie-
HUsL 3a1a4d, PACIO3HABATH
MaTeMaThudeckue (akThl H
MaTeMaTU4eCcKue MOJIEIH B
MIPUPOTHBIX U OOIIECTBEHHBIX
SIBJIEHUSX, B UICKYCCTBE; YMeE-

HUEe TPHUBOAUTH HPUMEPHI
MaTEeMaTUUYECKUX  OTKPBITHUI
[POCCUICKOM W MHMPOBOH|

yMEHHE BbIOHMpaTh MOAXOISIINN
U3Y4YEHHBI METOJ AJIs PEIICHUs
3aJa4M, pPACIO3HAaBaTh MaTeMa-
TH4yeckue (akThl U MaTeMaTuye-
CKHE MOJENU B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSX, B UC-
KyCCTBE; yMEHHME IPUBOJAUTH
MIPUMEPBI MaTeMaTHUYECKUX
OTKPBITUHA POCCUUCKON W MH-
POBOI1 MAaTEMaTUYECKON HAYKH

Pemenne 3aga4d. BeimoaHenne
[pacyeTHOI paboTHI.




MaTeMaTUYECKOU HayKH

B PE3YJIbTATC N3YUCHUA JUCHHUIIJIMHBI 06yanOMHﬁCH JOJKCH 3HATh:

CTaBJIEHUI 0 METOoAax| METoJiaxX J0Ka3aTeJbCTB, aJro- |BrimosHeHUue pacquHQf/’I pa-
JI0KA3aTCIIbCTB, aAJITOPUTMOB| PUTMOB PCIUICHUS 3a4a4, YMCHUHU |QOTEIL. HOI[FOTOBKa M 3alIuTa
[PCIICHUSA 3aj1ay, YMEHUH (I)OpMy.]'II/IpOBaTB OINIPCACITICHNA, pe(bepaTa. MaTteMaTuuecKui
(bOpMy.]'II/IpOBaTB onpeaciic-f akCuOMbI U TCOPEMBI, ITIPUMCEHATH TMKTaHT. TCCTI/IpOBaHI/IC. Dx3a-
HUs, AKCHMOMBbI M TCOPCMbI,| HX, IIPOBOJUTH AOKAa3aTCIbHBLIC
MPUMEHSATh MX, IPOBOJIUTH PACCYXKICHHS B XOJE PCIICHUS
JIOKA3aTCJIIBHBIC PACCYXKACHUA| 3a1a4d

B X0€ pCUICHUA 3a1a4

MCH, 324CT

copMUpOBaHHOCTE  Mped- (OPMHUPOBAHMENPEACTABICHUN O |YCTHBIM ompoc. Pemenue 3amauy.

3. KOHTpOJILHO-OIIeHO‘lHBIe MaTepUuaJabl TEKYIIEr0o KOHTPOJIH

3.1. llepuoanyeckuii MUCbMEHHbIH/YCTHBIH ONPOC

IIpuMep KOHTPOJIBLHOM PadoOTHI

Bapuanr 1
z, =-0,6+02i;z, = —0,4 — 0,5,
1) CnoxuTh KOMIUIEKCHBIE YHCTA: 1 ! e ! e
71, 3 1,
2 = _EIJZZ_E_EIJ

2) BbluecTb KOMIUIEKCHBIE YHCTIA!

z
3) YMHOXUTh KOMIUIEKCHbIE yncna: =1

g
=2—Zlz, = —4+ 1
2, =3—

atiz, =14+ 3§
4) Pa3nenuTh KOMITJIEKCHBIE YHCIIA!

T 4B g3 .2
5) BerunciauTs: L

Bapuant 2
=—-3&+0ziz,=—14— 021

=4—2iz, =3+ 8
= —1+ 6z, =6 — 3

Z3
1) CnoxxuTh KOMIUIEKCHBIE YHCA:

=
2) BoluecTb KOMIUIEKCHBIE UHCTa: *

LEq
3) YMHOXUTh KOMILJICKCHBIC YHCIIA:

Z,=3—26z, =1+ 3
4) PaznenuTh KOMIUIEKCHBIC YHCTIA!

6 sk, 12
LA S
5) BoruncauTs:

Kpurtepun ounenku:

- OLIEHKA «OTJIMYHO» BBICTABJISIETCS CTYJEHTY, €CJIM BEPHO PELIUT S5 3a1aHMUI;

- OLICHKA «XOPOILO» BBICTABIIACTCSA CTYIEHTY, €CJIM BEPHO PEIIUT 4 3aJaHus;

- OLIEHKA «YJOBJIETBOPUTEIBHOY» BBICTABIISIETCS CTYJIEHTY, €CIIM BEPHO PELIUT 3 3aJaHus;

- OLICHKA «HEYJOBJICTBOPUTEIBLHO)» BBICTABIIACTCS CTYJCHTY, €CJIM OH BEPHO PEIIUT MEHee 3 3a-
JaHUH

IIpumep ycTHOrO onpoca.
OTBeTHUTH HA BOIIPOCHI:
Omnpenenenue aGCONMOTHON MOTPEHIHOCTH.
Onpenenenne rpaHulbl AOCOIIOTHON NOIPEIIHOCTH
Omnpenenenre OTHOCUTENBHON MOTPEMIHOCTH
OrnpeneneHne rpaHuIbl OTHOCUTEIBHON OTPENTHOCTH
[TpaBuIIO OKpYTIIEHUE C HEOCTATKOM, C M30BITKOM, C HAUMEHBIIIEH OTPEIIHOCTHIO
[IpaBuiio crnoxkeHus MpUOIMKEHHBIX 3HaYSHHUH yucIia
[TpaBusI0 BRIYMTAHUS MPUOIMKEHHBIX 3HAYCHUH YuCIia
[IpaBmiio yMHOXKEHUS MPUOIMKEHHBIX 3HaYEHUH yucia
[IpaBuio aeneHus NpUOIMKEHHBIX 3HAYCHUI YnCIIa

VXN R WD =

6



Kpurepun onenkn:

- OLICHKA «OTJINYHOY» BBICTABJISIETCS CTY/AEHTY, €CIIM OH C(hOPMYIIUPYET 5 OTBETOB HA BOIIPOCHI;

- OIICHKA «XOpOIIIO» BBICTABISAETCS CTYJCHTY, €CJIU OH CPOPMYIHUPYET 4 OTBETOB Ha BOIPOCHI;

- OLICHKA «YJIOBJIETBOPUTENIBHO» BBICTABIISIETCS CTYAEHTY, €CJIM OH C(OpPMYJIHpPYeT OTBETa Ha
BOIIPOCHI;

- OLIEHKA «HEYI0BJIETBOPUTEIBHO» BBICTABISIETCS CTYACHTY, €CIIU OH chopMysIupyeT MeHee 3
OTBETOB Ha BOIIPOCHI.

IIpumep MaTeMaTH4YeCKOI0 JMKTAHTA
OTBeTHUTH Ha BOIIPOCHI IO BAPUAHTAM MMHUCbMEHHO.
Bapmnanr 1
1. Ilpencrasbre yron 740° B Buae a° + 360°n , roe n — uenoe yucio, 0<a<180°.
2. Touka Ps° — koHeuHas Touka nosopora Ha 50°. Haliiute HauMeHbIIee 110 MOLYJII0 3HAUEHUE
yrna B, Touku Pg, KOTOpast MOJIydaeTcs U3 TOUKU Ps)° CHMMeTpUel OTHOCUTEIBLHO OCH
Op/JIMHAT.
3. IlepeBenute yrou 150° u3 rpagycHoil MEphI B paJuaHHYIO.
4. IlepeBenure yroa 1,25p u3 paguaHHON MEPHI B TPalyCHYIO.

iy

5. 3amuUIIMTe PaBEHCTBO ...'=2.
6. 3anumuTe GopMyITy epexoa OT paiuaH K rpaLycaM.
, T

7. 3amumuTe 3HAYCHHE - 4
Bapuanr 2
1. IIpencraBbre yron —710° B Buge a° + 360°n , rne n — uenoe yucno, 0<a<180°.
2. Touka Ps)° — KOHeuHasi Touka moBopoTa Ha 50°. Haligute HaumMeHsbIee Mo MOIYJII0 3HAUCHUE
yraa 3, Touku Py, KOTOpas MOJIy4aeTcss U3 TOUKU Ps)° CHMMETpHE OTHOCUTENBHO OCH abcIucc.
3. [lepeBenute yron 135° u3 rpaaycHO MEpHI B paJIdaHHYIO.
4. TlepeBenute yroia 2,5p U3 paJuaHHON MEpPHI B IPATYCHYIO.

o _ T

5. 3amummTe paBeHCTBO | 4.
6. 3anummTe GopMyITy TIepexojia OT paJuaH K Tpaaycam.
T

7. 3anumuTe 3HAYCHHE - &
Kputepun onenku:

- OLICHKA «OTJIMYHO» BBICTABIISICTCS CTYJICHTY, €CJIM BEPHO PEIIUT 7 3a/1aHH;

- OLIEHKA «XOPOII0» BBICTABJISETCS CTYJACHTY, €CJIM BEPHO PEIIUT 6 3aJaHuM;

- OLICHKA «YJOBJICTBOPUTEIHHOY» BBICTABIISETCS CTYACHTY, €CIIM BEPHO PEIINT 4 3aaHus;

- OLIEHKA «HEYAOBJIETBOPUTEIHHOY» BBICTABJISICTCS CTYACHTY, €CJIM OH BEPHO PELIUT MeHee 4 3a-
TaHuK

3.2 [lpumep TecTOBBIX 3aIaHUI

OTBeTUTDH HA BOIIPOCHI TECTA.
1. Beipasurte B paguaHHONW Mepe BEJIMYMHBI YTJIOB:

0 0
I 60 1 45
0 0
10 20
0 0
75 1120
0 0
225 300
0 0
7220 4500

2. BeIpa3ute B rpalyCHON Mepe BEIMYNHBI YIJIOB!




II

o L
720 540
3. B kako# 4eTBEpTH paCHOJIOKEH YTOJ & , €CIIU:
0 0
! o =298 T a7
0 0
o =7) o =-113
2n 17n
o~ = 7 o = 7
91 ax
o = 8 [© g 9
4. YKaXUTe MOJOKECHUE TOUCK, N300pa3yB X HA CAUHUYIHON OKPYIKHOCTH.
I I
T T
A4 A6
2n _on
Bl 3 B\ 4
0
175 -195°

Kpurepun onenkn:

- OLICHKA «OTJINYHOY» BBICTABIISIETCS CTYAEHTY, €CIIM BepHO pemut 10 3a1anmii;

- OLICHKA «XOpOILI0» BBICTABJIAETCS CTYJEHTY, €CJIM BEPHO PELIUT 7 3aJaHMii;

- OIICHKA «YJOBJIETBOPUTEIILHO» BBICTABISACTCS CTYJICHTY, €CJIM BEPHO PELIUT 4 3a/1aHus;

- OLICHKA «HEY/I0BJIETBOPUTEIBLHO) BBICTABIISETCS CTYJEHTY, €CJIM OH BEPHO PELIUT MeHee 4 3a-
JaHUH

3.3. OueHka BbINOJHEHHBIX IPAKTHYECKUX PadoT

IMpumepHOenpaKkTHYECKOE3aTaHHE

BbInonHuTh pacueTHyo paboTy MO BapHaHTaM.
B pesynbpTaTe namMepeHuii Kakoi-To BETUYUHBI MOTYUYEHBI CICIYIONINE Pe3yJIbTaThl. 3aJaHue:
1. CocTaBuTh BapuallMOHHBIN P,
2. OnpenenuTs SMIIMpHUecKyto GyHKIHUIO pacnpezenenus. [loctpouts ee rpaduxk.
3. IlocTpouTh NOJIUTOHBI YAaCTOT MJIM OTHOCHUTEIBHBIX 4acTOT. ClenaTh BBIBOJ O 3aKOHE pacIpe-
JIETICHUS] N3Yy4aeMOW BEJTMYUHBI.
4. HaiiTu 4nCI0BbIE XapaKTEPUCTUKH N3Y4aeMOM BEJIUUUHBI.
5. Haiitu Mmozy, Meninany BBIOOPKHU.
6. HaiitTn TodeuHbIe OLIEHKH MATEMAaTUYECKOTO OKMAAHMS, IUCIEPCUH, CPEAHETO KBagpaTHye-
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CKOT'0 OTKJIOHEHUS U3Y4aeMOl CIIy4aiiHOW BEJIMYUHBI.
7. HailTu MHTEpBAIBHYIO OLIEHKY MaTEMaTHUYECKOIO OKUIAHUS C JOBEPUTEIBHON BEPOATHOCTHIO

0,95.

Bapuanr 1
4,1 4,2 4,3 4,1 4,0
4,2 4,2 3,9 4,4 4,2
4,0 4,3 4,1 4,3 4,5
42 42 4.4 4,0 42
4,5 4,1 4,3 4,2 4,4
Bapuanr 2
4.1 42 43 4,1 4,0
4,2 4,2 3,9 4,4 4,2
4,0 4,3 4,1 4,3 4,5
4,2 4,2 4,4 4,0 4,2
4,5 4,1 4,3 4,2 4,4

Kpurepun onenku:

- OIICHKA «OTJINYHOY» BBICTABJISIETCS CTYAECHTY, €CJIM BEPHO PELINT 7 3aJJaHUi;

- OLIEHKA «XOpOILI0» BBICTABIIAETCS CTYJEHTY, €CJIM BEPHO PELIUT 5-6 3a1aHuil;

- OIICHKA «YJOBJIETBOPUTEIILHO» BBICTABISACTCS CTYJCHTY, €CJIM BEPHO PELIUT 4 3a/1aHMus;

- OLICHKA «HEY/I0BJIETBOPUTEIBHO)» BBICTABIISETCS CTYJEHTY, €CJIM OH PELIUT MeHee 4 3a1aHnii

OrneHka BBINOJTHEHHBIX TPAKTUUYECKUX PA0OT MIPOBOAUTCS.
- Ha3aHATHAX(OIMpPOC,pelIeHre3aaay, eI0BaIUTPa,KPYTIBIHCTON, TECTUPOBAHNE(TUCHMEHHOCH-
JIMKOMITBIOTEPHOE), OTBETHI (IIMCbMEHHBIE WJIM YCTHBIE) Ha TEOPETHUYECKUE BOIPOCHI, PELICHHE
NPaKTHYECKUX3a[aYMBBIIOHEHHE3a [aHHHATIPAK THYECKOM3aH THH, BBITOTHEHHEKOHTPOJILHBIX Pa-
00T;
- TIOpe3yJbTaTaMBBIMOJHCHUSUHIUBH/ LY ATbHBIX 32 IaHU;
- mope3yJbTaTaMIIPOBEPKUKAYECTBAKOHCIICKTOBICKIINN, pA00YMX TETPaIcHUMMHBIXMAaTEPHAJIOB;

Ounenka 3a cemecTp
CemecTpoBasi OIEHKA OIpEIEISIeTCS KaK OKpPYIJIEHHOE [0 IIeJ0r0 YHClla CpejHee
apu(pMETHYECKOE OLIEHOK TEKYILEro KOHTPOJIS, IOJIy4€HHBIX B TEUEHUE CEMECTpa.

4. KoHTPOJIbLHO-0LICHOYHBIC MATEPHAJIBI /I IPOMEKYTOYHOM ATTeCTAMH

VY4eOubiM tanom no aucuumiauHe CO.01.04 Marematuka npeaycMOTpeHa MPOMEXKY-
TOYHasl aTTecTanys B popMme 3auera, IK3aMeHa.

4.1. 3axanne NPOMEeKYTOYHOT0 KOHTPOJISI

[Tpumep sK3aMEHAIMOHHOTO OMIIeTa

MHHUCTEPCTBO CEJIbCKOI'O XO3SMCTBA POCCUMCKON ®EJEPALINU
JEIMAPTAMEHTHAYYHO-TEXHOJIOT MYECKOM ITOJIMTUKUU OBPA3OBAHUS
®EJEPAJIBHOE T'OCYJIAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIBHOE
YUPEXXJIEHUE BBICILIETO OBPABOBAHUS
«JIOHCKOU I'OCYJIAPCTBEHHbBI ATPAPHBIN YHUBEPCUTET»
(®T'BOY BO Jlonckoii TAY)

JloHCKOM arpapHbIi KOJIIEIK

Kadenpa "EcrecTBeHHOHAYYHBIX TUCIUATUIAH" VYTBepKIeHO Ha 3aceJaHuHI
Jucnunnuna: CO.01.04 MaremaTuka Kagenpbl, IPOTOKOI
Ne or" " 20 1.

Hampasnenue nonroroBku: 36.02.01 Bemepunapus




Bunet No 1
3AJIAHUE 1 (o6s3atensHOE, OIIEHUBAETCS KaK YOBIETBOPSIONISE MUHUMAILHOMY YPOBHIO 00pa30BaHMs COCTOUT

u3 7 BOIIPOCOB).
Viz+ §-s8

1. Beruucaure

7 7

2. CpaBHUTH uucna u
logg(x+5) =3

3.Haiiti KOpeHb ypaBHEHUS
4.TlepeBeauTe U3 TPadyCHOM B paauannyo mepy: 14,8°%; 70,28°
5. Pemwurs ypaBHeHHE ' 19-3x=5

6. Haiitu miomans cdepsl, eciau paanyc chepsl paBeH § M.

3AJTAHUE 2 (nomosHUTENbHOE, OIEHUBAETCS TOTIOTHUTENHHO B 1 6aut mpu BBITIONHEHUH 1-TO 3a7jaHusI COCTOUT U3

2 BOTIPOCOB)
-1

1. Beraucianre Iﬂg:_(ztg g) " Iagi(l - tgz g)

£ —_ — =
2.Pemmre ypaBHEHHE tgx — Stgx—4 =0

3AJIAHUE 3 (ycnosxHEeHHOE, OLIEHUBAETCS IIPH BBIIIOJHEHUH MEPBBIX ABYX KaK OTINYHBIN

pE3YIbTAT COCTOUT U3 1 BOHpOCﬂ)
ool

— =g+ x)—1
1. JIOKaXHTE TOXKIECTBO Sinxeoss +tain’ x ot )

Kpurtepun ouenkn:
- OLICHKA «OTJIUYHO» BBICTABJIACTCA CTYACHTY, €CJIM OH BBIIIOJIHACT 3 3aJaHuAd,
- OIIEHKA «XOPOIIO»BHICTABJISETCS CTYICHTY, €CJIM OH BBITIONHACT 1 U 2 3a/anue;

- OLICHKA «yHAOBJICTBOPUTCIILHO» BBICTABJIACTCA CTYACHTY, CCJIM OH BBIIIOJIHACT 3a1aHUC 1,
- OLICHKA «HE€YOOBJIETBOPUTEIBHOY BBICTABJIAETCA CTYACHTY, €CJIM OH HE BBINIOJIHACT HU OJHOTO 3a1aHUSA.

[IpenonaBarenb 3aB. kadeapoit
(moamnuce) (®UO) (moanuce) (®n0)

Kpurepun onenkn Ha 3auere

Ouenka «3aumeno» - CTaBUTCS, €CIIN CTYJIEHT IEMOHCTPUPYET 3HAaHUE TEOPETUYECKOTO U
MPAKTHYECKOT0 Marepualia 1Mo aHalUu3UPYyeMOM TeMaThKe, ONpEeeNseT B3aUMOCBS3H MEXIY
MoKa3aTeqssMi  3aJa4d,  JaéT  MpaBWIbHBIA  aNrOPUTM  PEUIEHMs,  OINpEAEseT
MEXIUCHUIUTMHAPHBIC CBS3U IO YCIOBHUIO 3a/1aHUS.

Ouenka «He 3aumenoy - CTaBUTCS, €CIIU CTYJICHT JaeT HEBEPHYIO OLICHKY CUTYalluH, He-
MPaBUJIHO BBIOUPAET aNTOPUTM JICHCTBUH.

5. 3agaHusi OTKPBHITOIO U 3aKPHITOI0 THNA /1JIsl IPOBEPKH OCTATOYHbIX 3HAHUM

3aoanus 3aKpouimo2o munda

1. MHOXeCcTBO - 3 TO

1. COBOKYMHOCTH OOBEKTOB;
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2. CIMIIKOM MHOTO;

3. COBOKYITHOCTh OOBEKTOB, 00BEANHEHHBIX IO HEKOTOPOMY IPU3HAKY;
4. COBOKYIMHOCTh OOBEKTOB, 00JIAAFOIINX CBOMCTBAMHU.

IIpasunvroiii omeem: 3

2. YkaskuTe BepHbIe YTBePKICHUSsI

1.[1pu omepanusx Ha YUCIOBBIX MHOXKECTBAX 32 YHUBEPCAIBHOE MHOXKECTBO OEpPYT MHOKECTBO
LIENIBIX YHCEI.

2.MHOKECTBO YETHBIX YUCEII - 3TO CUETHOS MHOXKESCTBO.

3.Ilepeceuenne 1ByX MHOKECTB BCET1a HE MyCTO.

4.0CHOBHBIC OlEpalliyd HaJl MHOXKECTBAMH: MEpEeceUCHHe, O0bEAMHEHUE, PA3HOCTh, CUMMETPH -
yecKasi pa3HOCTb.

5. IlycTtoe MHOKECTBO - 3TO KOHEYHOE MHOKECTBO.

IIpasunvnovii omeem: 2,4,5
3. CHHYCOM OCTPOro yrja npsiMoyroJibHOro TpeyroJibHUKAa Ha3bIBAeTCsl

20THOIIICHUE TIPOTUBOJISKAIIIETO KaTeTa K MPHIICKAIIEMY;

30THOIIEHNE TPUJIEKALIETO KaTeTa K TUIIOTEHY3€E;

40THOILIEHUE TUTIOTEHY3bI K MpUJIeKalIeMy KaTeTy;

SoTHoIIEHNE MPOTUBOJIEKAIIETO KaTeTa K THIIOTEHY3€.
Ilpasunvruviti omseem: 4

4. YcTaHOBHTE COOTBETCTBHE

3
) x—4=3
. paluoOHAaJbHOE YpaBHEHHE a.
X
sin— =0,5
2. HppanHOHAIIBHOE YpaBHEHUE
i 1
3. TPUTrOHOMETPHUUYECKOE YpaBHEHHE B, x> —16

IIpasunvHoiii omeem: 1-B, 2-a, 3-0

5. JlocTaTo4HbIM ycjI0BHeM yObiBaHus pyHkuum f(x) sBasiercs ....
1. f'(x)>0;

2.f'(x) <0;

3.f"(x)>0;

4. f"(x) <0;

IIpasunvroiti omeem: 2

3aoanus omKpbimozo muna

1. Haiinute npou3BoaHYI0 PYHKIHH Yy = {gXx 6 mouke x=0.
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IIpasunvroiii omeem:1

(x—1)*=8.

2. HaiinuTe KOpeHb ypaBHeHUs
IIpasunvnoiii omeem: 3

3.HajiTu npou3BoanyIo 3a1anHoi pynkuun Y = 4 x+e—sinx

IIpasunvroiii omeem: 4—cos x

4.Bep0ﬂTHOCTb JII000r0 COOBLITHS €CTh HEOTPUIATEC/ILHOEC YUCJ/I0, HE ITPEBOCXOAAIIECE TNUCTIA

IIpasunvnoiii omeem: 1

S5.Heonpeneaénnblii uHTErpaa pynkuumn f(x) = 2 sinxumeer BU] .
IIpasunvrvi omeem: —2 cosx+C

6. B ypue 200 onisieroB. 3 Hux 10 BoIMIPBIIHBIX. BEpOATHOCTHL TOr0, YTO NMEPBHIii BBHIHY-
ThIH OHJIET OKAKeTCSsl BHIMTPbIIIHBIM, PABHA .
Ilpasunvrovii omseem: 0,05

(4327 — 5682) : 1000.

7. HaiiguTe 3Ha4YeHHE BBIPAKEHHUS
IIpasunvrovi omeem: -136

8. BeposiTHOCTH TOro, YTO HOBasl IIAPUKOBAS Py4YKa MHUIIET IUI0OX0 WJIH BOBCE He NHIIET,
paBHa 0,21. [lokynare/b, He I/, 0epéT OJHY IAPUKOBYIO PY4YKY M3 KopoOku. Haiinure
BEPOSITHOCTH TOT0, YTO 3TA Py4YKa MULIET XOPOLIO.

Ipasunvroii omeem: 0,79

9. JInddepeHnuan oOT HeoNpeAeJeHHOIO0 HHTErpaja paBeH MNOAbIHTErPAJIbHOMY

Ilpasunvroiti omeem: BbIPAXKEHUIO

10. BeposiTHOCTH TOro0, YTO NMPOM30ii/IeT OJHO M3 ABYX HECOBMECTHBIX COObITHIi, paBHa
BEpPOSITHOCTEl ITUX COOBITHIA.
IIpasunvrovii omeem: cymme

11. Toukn MakcCMMyMa 1 MUHUMYMA (PYHKIMH HA3BIBAKOTCH TOUYKAMU .
Ilpasunvroiti omeem: F3KCTpeMyma

12. HaiiiuTe KOpeHb ypaBHEHHUSs 1+8(3x+7)=9.
IIpasunvroiti omeem: -2

13. BeposAITHOCTH TOr0, YTO B CJYy4YailHbIH MOMEHT BpeMeHHM TeMIlepaTypa TeJia 3I0POBOro
YeJI0BeKa oKaxercss HuKe yem 36,8 °C, paBna 0,81. Haiiiure BeposITHOCTH TOI0, YTO B CJIY-

YailHbIi MOMEHT BpPeMEHH Yy 3J0pPOBOro 4YejioBeka Temmeparypa okaxercs: 36,8 °C wiam
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BBIIIIE.
Ilpasunvnuviti omeem: 0,19

14. B tpeyroananke ABC AC = BC =25 AB = 40. Hajigure SINA.
Ipasunonoi omeem: 0,6

15.CoBOKynHOCTL BCeX TMepPBOOOPA3HBIX (PYHKIUU y = fx Ha3bIBaeTCH

HpGGMJleblﬁ omeem. HCONPECACICHHBIM NHTEIPajioM

Bonpocel 1J151 IPOMEKYTOYHOM aTTeCTAIUN
Bonpoc Nel.
Jlaiime onpedenenun: a) KOpHA cmenenu n U3 Yucia a; 6) apughpmemuyeckozo KOpHa cmene-
HU N U3 HEOMPUUAMETbHO20 YUCIa a.

Omegem.

KopuaeMm crenenu n (n = 2; 3; 4; ...) 13 4HcJa a Ha3bIBa-
eTcs 4UCJI0, Nn-s CTeleHb KOTOPOTO paBHA d.

KopeHp BTOpPOiIl cTemeHM HHauye Ha3bIBAETCA KBaJpaT-
HBIM, TPEThell — KYOMYeCKHM.

ApupmernyecKuM KOPHEM CTEIleHH 1 U3 HeOTPUIIATE b-
HOTO YHCJIa @ Ha3LIBAETCS TaKOe HeOTpHUIlaTeJIbHOe YH-
CJI0, N-51 CTeIIeHb KOTOPOT'O paBHA d.

O6ozuauenue Ya UCTOJIb3YeTCA AJIA apu(h)MeTUdecKoro
KOPHSA YETHOU CTeNeHM U JJI KOPHA HEUETHOM CTeIlleHH.

m
ITo onpenpenenuro a =vVa™, rnea <0; m € Z; n < N.
3aoauu.
1. Beruncaure.

a)37-32,6)53:5°
Pewienue.

a) 37-32=3"2=3%=243;
06) 53:56=53"6=-5%3=125

2. BpinogHuTH npeoﬁpasoBaHnﬂ.

a) Y3 . 4432, 6) 3~—

Pewenue.

R e

)\/ Y21 3
125 3125 5

IlpeacraBuTs B BUJE CTEIIEHH:

3/~ 52 .73
3. IpeacTaBUTL B BHjE CTENEHN. X -NXT CNX .
Pewienue.
1 2 3 32

3 . ¥ x2 - YyB x3 x5'x7—x357—x105
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Bonpoc No2.
Kakue ceoiicmea y kopusa cmenenu n u3 uucia a?

Omeem. .
(¥a) =a

Ya" =a, ectm n weuérno; Va" =lal, ecim n uérHO
(|x| = —x, ecm x < 0; |x] = x, ecnu x < 0);

Ya - Yo = Yab;
Ya

:K/g, roe a < 0, b > 0 npu uéraom n; b # 0 pu

HEUYETHOM 1}
k
(¥a)” = 4fa*;
HW:W(GSO;kEN);

3aoauu.
1. BeIyucauTe.

273

)

Pewenue.

(-
3) 2/ 22 8’

2. YnpocTurs.
6

( 2)5 1
x3) 1 (xy%)s.
Pewenue.
6 4 41 7
5

(2)5 1 29 1L gl
x3 (xy®)3 = 35:(x3-y 3

3. BBIHeCTI/I MHOSKHTE/Ib U3-110]] 3HAKA KOPHSI.

a) ¥37; 6) Va5

Pewenue.
a) 437 = 431.33 - 3433 - 34/27;
6) V45 =\/9-5 =35

Bonpoc Ne3.
Haiime onpedenenusn: nozapughma uucna b no ocnosanuro a, decamuunozo rozapupma u na-
mypanvHo2o no0zapugpma.
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Omeem.
Ilycts a > 0; b > 0, npuuéem a # 1.
Jlorapudgmom uucaa b mo OCHOBAaHUIO @ HA3bIBAaeTCs Ta-
KOe 4YHCJO ¢, 4To a‘ = b:
¢ =log, b, ecnu a® =b.
HecaruunbiM JdorapudmMoM Ha3BIBaeTcA Jorapudm o
ocHoBaHuio 10:
c=1g b, ecin 10° = b.
HarypaasasiM JorapugMomM Ha3bIBaeTcda JiorapudMm 1o
OCHOBaHUIO €, I'Jle YucJo ¢ ~ 2,718:
¢ =1n b, ecnu e = b.
3anaun.
1. BbIuncanTh.

log, 64 — 310g1 27
3
Pewenue.
1 -3
a) 64 = 26; zmaunr, log, 64 = 6; 27 :(gj :
3HAUUT, logl 27 = -3;

3
log, 64 —3log, 27 =6-3-(-3) =15
3
2. BeI1uucauTh.

410g2 3
Pewenue.
1 3
410g23 — (22)103‘2 3 _ (22) 0g 2 o 32 -9,
3. Beruucaurs

log, \/E

Pewenue.
1 1

= ]_ =
log, V2 = log,: 22 = e logs 22 =

1
2

N

1
2

Bonpoc Ned.
Kakue ceoiicmea nozapugpma et 3naeme?
Omeem.
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OcHoBHOE JOorapu(pMHUUIECKOE TOMKIECTBO:
a*a® = p,

Jlorapu¢gm npousseaeHus, 4aCTHOTO, CTEIIEHU, KOPHS:
log,(bc) =log, b + log, c;

log, & =log, b —log, c;
¢
loga b? = p- IOga b;

log, W = 1 -log, b;
p
1

log , b=—"log,b;
p

log , b” =log, b; log , a? = 9,
a a p

3aoauu.

1. Beruucaurpb

log,, 8 + log,, 3 + log,, 6.

Pewienue.
log,, 8 + log,, 3 + log,, 6 = log,,(8 - 3 - 6) =
= log,, 144 = 2.
2. Boruncantsb
log, 54 —log; 6.
3 3
Pewenue.

4
log; 54 — log; 6 = log, i =log, 9 =-2.
3 3 3 6 3

3 3
3 BpuucaurTs.

log 5 ¥25.
Pewenue.
1 1 1
log 7 325 =log 1 255 = 2 logs 255 =2~ logs 25 =
52

Ut | o

i,
)

Bonpoc NeS.
Jlaiime onpedenenun cunyca u Kocunyca ocmpozo yzia.
Omeem.

IIpamoyroabHeii TpeyroadbHUK ABC — TpeyroJbHUK,
B KOTOPOM OJuH yroJ paBeH 90°

16



B—| C

Cunycom ocTporo yriia A B IPAMOYIOJbHOM TPEYIOJib-

HUKe Ha3bIBAaeTCs OTHOIIEHHE IPOTUBOJIEKAIIIEr0 KaTeTa
K I'HIOTEeHY3e:

B
sinAA:—C

AC’
Kocunycom octporo yria A B TpPAMOYTOJBHOM Tpe-
YITOJIBHHUKE Ha3bIBA€TCA OTHOIIEHHE IIPpHJIEKAIIEero Ka-
TeéTa K T'HIIOTEHY3€E.

AB
cos /A =——,
AC
3aoauu.
1. YupocTurs.
2 + cos? o — 2 sin? a.
Pewenue.

2+ cos?a—2sin2a=

=2 +cos?a—2(1 —cos?a)=
=2+cos2a—2+ 2cos?a=38cos?oa.
2. H3BecTHO, YTO

cosa—O,S;%{<a<2n.

Haittu: sin a; tg o; ctg o.
Pewenue.

ITockoabKy yroi a Jjexut B IV uerBepTH, sin a < 0,

sina = V1 -cos?a = —1-0,64 = -0, 6;

sin o 0,6 3 i | 4
tga = = - =——;clgo=——=——,
Ccos o 0,8 4 tg a 3
3. BoruuciauTh:
107 3 . om
cos — - ctg — —sin —.
3 4
Pewenue.
ITo hopmynam nmpuBemeHUAd:
On 37 o
cos — - ctg — —sin — =

17



T T , T
:COS(R+27E+—}-Ctg[ﬂ——}—mn[ﬂ:——]:
3 4 6

T T . T T T . T
= ~cos—-(—ctg—)-sm—:cos—-ctg——sm— =
3 4 6 3 4 6

=g
2 2
Bonpoc Neé.

/Jlaiime onpedenenua manzenca u KOMAHZEHCA OCMPO20 Y2id U ONPeOeIeHUss mpuzoHoMen -
PpuyecKux YyHKyuil yucaa x.

Omeem.
IIpamoyroapabiii TpeyroidbHuk ABC — TpeyroJibHUK,
B KOTOPOM OJUH yroji paseH 90°
A
B C
Tanresncom yria A B IpsAMOYroJbHOM TPEyrojbHUKE Ha-
3bIBAETCSA OTHOIIIEHUE MPOTHUBOJIEIKAIIEr0 KaTeTa K IIPH-
JIe)KanieMy:
BC
tg LA=—.
AB

Koranrencom yria A B IpAMOYTOJBHOM TPEYTrOJbLHUKE
Ha3LIBAETCA OTHOIINEHHNE IIPHJIEKAIero KareTa K IIPO-
THUBOJIEKAIIIEMY

ctgLA:ﬁ

BC
CurycoM (KOCHMHYyCOM, TAHT€HCOM, KOTAHT€HCOM) YWH-
cJa X Ha3bIBaeTCA CUHYC (KOCUHYC, TAHI'€HC, KOTAHI'EeHC)
yrJja, paBHOI'O X pajguaH.
Bonpoc Ne7.

Hanuwiume popmynivt cunyca, KOCUHYCa U MaH2eHca CYyMMblL 08YX Y2108.
Omeem.

sin(a + B) = sin a cos B + cos a sin f3;
sin(o. — 3) = sin o cos B — cos o sin f3;
cos(a + ) = cos o cos B — sin « sin fB;

18



cos(aw — B) = cos o cos B + sin o sin f3;
tga+t
te(o+p) = EXBP

1-tgo-tgp’
tga—-t
tg(a )= c2 188
l+tga-tgP
3aoauu.
1. BouraucanTn:
tg 15°;
Pewenue.

45° — o
te 15° = tg(45° — 30°) = & 22" ~ t830
1+tg45°-tg30°
l_ﬁ

3 3-\3_  (3-v8)
1+1. £ 3+\f (3+\/§)(3-\/§)

:12_66\/_:2_\/?:;

2. Bpruucinrn:
(sin 15° + cos 15°)2.
Pewenue.

(sin 15° + cos 15°)? =

= sin? 15° + cos? 15° + 2 sin 15° - cos 15° =
1

=1 + sin 30°:1+§:1,5.

Bonpoc Ne8.

Hanuwiume ¢hopmynvt cokpauwyénno2o ymMHoyiceHus
Omeem.

(a—Db)-(a+Db)=a%-0b%
(a £ b)?> =a? + 2ab + b?%;
(a = b)3 = a2 + 3a’b + 3ab? + b?;

(a £ b)(a® F ab + b%) = a3 + b3.
3aoauu.

1. YnpocTuths BeIpakeHue:

[a+b_a—b)_(g_g)
a-b a+b b a)

[a+b_a—b) [E_E)_(a+b)2—(a—b)2 a?-b*
a-b a+b b a (a—-0b)-(a+b) ab
_a®+2ab+b*—a®+2ab-b* a®-b*  4ab(a® -b?)

a? - b2 ab  ab(a® - b?)
2.

BoiHecTH MHOKUTEIbL H3-110]1 3HAKA KOpHS:

Pewenue.

=4,
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2a23 . pl7 .
Pewenue.
,5\/(123 pl7 = g/azo p15 .43 .p2 = 2/((14)5 (B3)? -a® b2 =

51
=a*-b3 -Yad® b2
Bonpoc No9.
Jlaiime onpedenenue u 0CHOGHbIE CEOIICMEA MOOYIIA YUC/A.

Omeem.
|g| = |@> eca a=0;
—a, ecau a < 0.
2
lal = Va?; lal = “¥a®*" (n e N);
la| > 0, eciu a # 0;
|x| £ a Torga u TOJNBKO TOrAAa, Korma —a < x < a;
la £ b| < la| + |b];
la| = [b]| < |a + bl;
lab| = |a| < |b];
la”| = |al|™;
a| ld
bl |l
3aoauu.
1. Jloka3zaTh TOKIECTBO:
o sin a
tg—=————
2 1+cosa.
Pewenue.
.o .o o . 2a
sin — 2sin-—cos — sin — .
th: 2 _ 2 2 _ __sina
2 cos ™ 2cos? & 1+cosz—a 1+cosa
2 2 2
2. YnpocTuth:
\/az —6a+9 +\/a2 +6a+9
Pewenue.

Ja2 —6a+9+ Va2 +6a+9 =
:\/a2—2-3-a,+32 +\/a2+2-3-a+32 =
:\/(451',—3)2 +\/(a+3)2 =la -3l +la+3l.

3. Pemnts ypaBHenue:
3x2 -4 =0.
Pewenue.

xz—i;.xl.z—i\/g—ifl'3 :i2\/§.
3 3 3-3 3
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Bonpoc Nel 0.
Cohopmynupyiime npamyro u oopammuyro meopemol Buema.

Omegem.
Teopema Buera:
Ecnu x,, X, — KOPHU ypaBHEHUS
ax®+bc+c=0,
c
TO Xy +X9g=——5 X1 X9 =—.
a a
Oo6parHasa Teopema Buera:
Ecmu x, + x, = —p; x; - X, = ¢, TO IPUBEJEHHOE KBaJgpar-
HOe YpaBHEHHE C KOPHSMH X, X, UMEeT BUJ:
X, +px+q=0.
3aoauu.
1. Pemuts ypaBHeHue:
2x2 + 3x = 0.
Pewenue.

x-2x+3)=0;x,=0; 2x*+3=0; x, =—-1,5.

Bonpoc Nel 1.

Kaxkoe ypasnenue nazvieaemcsa keaopamuwvim? Kaxoii 6uo umeem popmyna kopueii keaopam-
HO020 ypaenenun?

Omegem.
KBanpaTHoe ypaBHeHHE:
ax>+bx+c=0,a=0.
KopHu KBaJpaTHOr0O ypaBHEHHUI:
—b+D
X2 = ——(——>»
2a
rae D = b? — 4ac.
Ecimn b — uéTHOE umciio, TO KOPHH YAOOHO HMCKAThL II0
dopmyie
2
b b
o = (—) =il
2 2
X1;2 = .
a
3aoauu.
1. Peminth ypaBHeHHe:
3x2-4x+1=0.
Pewenue.
ITockonbky b = -4 — uéTHO,
2+VJ4-3 2+1 2-1 1 2+1
X2 = = s X1 = ——— =5 X2 = =1.
3 3 3 3 3
2. Pemuts ypaBHeHue:
2

2
x x+2

x+ 2 x?
Pewenue.
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x2

O3: x # —2; x # 0. O6ozHauum t =

x+2

x+2 1 1 t2+1_2_

Torpa ——=—tt+—=2;
x t t t

2+1=2t;2-2t+1=0;

p=1+41-1=1+0=1.

2

X =l;x2=x+2;x2—x—2=0;
x+2
14148 1%3
X1;2 = = 5
2 2
x1:¥:—1;x2:1+3 =2 — Bxoxsar B OI13.
OtBert. —1; 2.
3. Pemiurs ypaBHeHue:
Jx+5++13-x =6.
Pewienue.

HN3o0s1upyeM 01MH U3 KOPHE:
VX +5=6-v13-x.
Bosseném obe uacTu B KBajapar:

x+5=36-12v13 —x +13 —x; 2x —44 =12J13 — x;
x—-22=6J13 - x.

Em;é pas3 BO3BeIEM B KBajpar:
— 44x + 484 = 468 — 36x; x> — 8x + 16 = 0;

x12f4+\/16 16 =4+ =4,

IIposepka: 4% 518 —4 :\/§+\/§:3+3:6.
Otsert. 4.

Bonpoc Nel2.
Hanuwiume gpopmynet 0na Kopneil ypasrnenuil sinx=a u cosx=a.
Omeem.

1)sinx=a.

YpaBHeHUE UMeeT pelleHWe TOJIBKO npu |a| < 1:
x =(-1)" - arcsin a + nn, n € Z.

B uvactHOCTH, TP @ = 0: x = tnN, n € Z;

HpHazl:x:g+2nn,neZ;

npua=—1:x=—%+2nn,neZ.
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2) cosx=a.
YpaBHeHUe MMeeT pellleHue TOJbKO Ipu |a| < 1:

x = tarccos a + 2nn, n € Z.
T
B uacTHoCcTH, TTpU a = 0: x:§+nn,neZ;
npua=1: x = 2nn, n € Z;
npua=-1: x=n+2nn, n € Z.

3aoauu.
1. Pemnth ypaBHenue:

53

sin (2x + E) = —,
3 2

Pewenue.

9 + = = (-1)" -arcsin73 +nn,neZ;

2x+5:enwg+nmnez;

2x:~§+tdf-ﬁ+muneZ;

T mn
x=((-1)"-1)-—+—,neZ.
(-1) )6 5 €

2. Peminte ypaBHeHue:
r R

cos (— - —] =0,
2 4

Pewenue.
X T T

T
XxX=—+2nn,ne 2.

3. Pemuth ypaBHeHue:

]_\/5

T
tg| x + — y
g( 3

3

Pewienue.

T 3 T T
x+—:arctg?+nn,nez;x+zzg+nn,neZ;

Y
XxX=——+mnn,ne”Z.

Bonpoc Nel3.
Kaxoe ypasnenue nazvieaemcs nokazamenvnoimn? Ilpu Kakux ycnosusax nokazamenvHoe
ypasuenue umeem peuienue? Kaxoii 6uo umeem peuienue nokazamenbHoz2o ypasHenus?

Omeem.
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i =b.
YpaBHeHUe UMeeT pelneHue ToabKo npu a > 0; a #1; b > 0:
x = log, b.
3aoauu.
1 Pemints ypaBHeHue:

oVx _ 3,

Pewenue.

Jx =logy 3; x = (log, 3)%.

2. Pemuth ypaBHeHue:

2x-1
(1]
2
Pewienue.

2% = 2 @e~A)s 3 =By = 1);

x=1-2x; 3x:1;x:l.

3. Pemnths ypaBHenue:
log 1 x =-2.
3
Pewenue.

<
xz(lj =32=09,
3

Bonpoc Nel4.
Kaxkue 6uovt nepasencme 6ol 3naeme?
Omeem.

JIuHeiilHOe HEepPaBEHCTBO — 3TO HEPaABEHCTBO, KOTOPOe
COIEeP’KUT TOJBKO JUHelHble QYHKIUHA (ax + b) oT Hens-
BECTHOH IepeMeHHOIi.

KBampaTHoe HepaBeHCTBO COIEPIKHUT KBaJIpaTUYHBIE
dbyagmuu (ax? + bx + ¢) oT nepeMeHHOM,

PanuoHalIbHOE HEPABEHCTBO COAEPKUT TOILKO paIHo-
HaJIbHBIEe (DYHKIIUHY (YaCTHBIE MHOTOYJIEHOB) OT IIepeMeH-
HOW.

Iloka3zaTeabHBIe HEPAaBEHCTBA COJEP)KAT IEePeMeHHYIO
(u1u BeIpaKeHUe OT IIepeMeHHOIT) B IIOKa3aTeje CTelle-
HU.

Jlorapudmuueckue HepaBeHCTBA COJep)KaT IlepeMeH-
HYIO0 (IIH BBIpakeHHe OT IIepeMEeHHOM) Mo 3HAKOM JIO-
rapu(dMa UJIM B €r0 OCHOBAHUU.

3aoauu.

1. PeminTs HepaBeHCTBO:

3x +5<12x + 3.

Pemenue.
3x+5<12x + 3 &

24



S Bx+9)-(12x+3)<0 <
&S -9x+2<029x-22009 22 x>

.

©|bo

2. PeminTs HepaBeHCTBO:

x2+x+1>2x+ 3.
Pewienue.

x>+x+1-2x-3>0;x2—-x—-2>0;a=1>0.
Pemraem ypasaenme x*> — x — 2 =0; x, = -1; x, = 2;
x € (—oo; —1) U (25 +x).

3. Pemutsh HepaBeHCTBO:
(x = 2)(x—1)(x +3) <O0.
Pewenue.

Hanecém Ha 0Ch TOYKH, B KOTOPbIX COMHOKUTEIH 00PaAIA0TCHA B HOJIb:

s % + =¥ + .-
-3 1 2
IIpu x =0: (x — 2)(x — 1)} (x + 3) =6 > 0.
ITosromy Ha uHTepBajyie (—3; 1) JeBasg YacTh IOJOKU-
TeJbHA (3HAK «+»). PaccTraBiasieM 3HAKM HAa OCTAJBHBIX
WHTepBaJiaxX (OHU YepeayioTca). 3HAK «—» COOTBETCTBYET
uHTepBanaMm (—oo; —3) u (1; 2); x € (—o; —3) U (1; 2).

Bonpoc Nl 5.

Jlaiime onpedenenue pynkyuu u apzymenma.
DyHKIUA — 3TO 3aKOHOMEPHOCTh, OTparkaroliasd CBA3b
MeX Oy dJIeMeHTaMM MHOXeCTB. BEJIH‘:[I/IHa y Ha3bIBaeTCd
(byHKIIUE! BeJIMYNHBI X, €CJIU KaXKIOMYy 3HAUEHUIO X U3
HEKOTOPOT'0 YHMCJIOBOTO MHOJKECTBa, Ha3bIBaeMoOro obJia-
CThIO onpeeneHud GPYHKIIUU, COOTBETCTBYET €AUHCTBEH-
HOe 3HaUYeHWe BeJIMYUHBI J.
BEJII/I‘{I/IHa X Ha3bIBaeTcd apI‘YMBHTOM, NJINn He3aBHCHU-
MO IIepeMeHHO, a 3JIeMeHTHI 00JIaCTU OnpeAeIeHuA —
JOIIYCTHUMBIMH 3HAYEHHUAMH aprymMeHrTa.
KopoTko ciioBa «BeluuuHa Y ecTh (DYHKIUA BeJIUYU-
HBI X» 3allUCHIBAKOT TaK.:

Omeem. y = f(x).
3aoauu.
1. IHocTpouts rpadpuxk pyHkumu
y = arctg(2x — 4).
Pewenue.

Ilockonskry y = arctg 2(x — 2), rpaduk
MOXKHO MOJIYYUTH U3 rpapuka y = arctg x cxkaruem
B 2 pasa K ocu Oy 1 caABUIroM Ha 2 eIUHUILI BIIPABO
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2. IHocTpouth rpapuk pyHKuuU
T
=tg|2x ——|.
o= a2
Pewenue.
I'paduk pyarnum y = tg [2x — g] = th(x — %)
nojiydyaercd u3 rpadura y = tg x cxarueMm B 2 pasa

T
K ocu Oy u cABUI'OM Ha 3 BIIPABO

I Jk y 1 I
_3r /. jgn j?n
8/ i 10 8 ' 8 .
_b5m _E R /BT x
8 ! gif-18 /%
3. HocTpouts rpadpuk pyHKumu:
y = log(x + 3).
2
Pewienue.

Ii1a nmocTpoeHuda rpadguxka He0OXO0AUMO
CIBUHYTH Ha 3 €IUHUIILI BJIEBO Ir'padduK (PYHKIIUU

y=1log; x
5 -
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-3 \ -2 _
| \ o %
Bonpoc Nelé6.
/laiime onpeoenenun npeoena u npou3e00HoU YyHKuuu.
Omeem.

Yucno a HaspiBaeTcs mnpenesioMm (pyHrkuuu f(x) npu x,

cTpeMsAIleMca K Xy, @ = lim f(x), ecan gua ao06oro uu-
X—X
0

caa € > 0 maigérca Takoe uucyo O > 0, UTo M3 HepaBeH-
ctBa 0 < [x — x,| < 6 BrITeKaeT |f(x) — a| < &.

IIpoussognoii QyHKnuu y = f(x) B TOUKe X, HA3LIBAeTCA
npejieJl OTHOILIEHUSI MpUPAIeHusas (QYHKIUHA B TOUYKE X,
K IpUpAIIeHNI0 apryMeHTa, eCJM IIpupallleHrne apryMeH-

Ta CTPEMHUTCA K HYJIO:
f(xo + Ax) — f(x0)

f'(x9) = lim
Ax—0 Ax
WA
& X)— (X
Py  Tim T =FCx0)
x%xo X — xO
3aoauu.

1. HaiiTu npou3BoaHyI0 (PyHKIUM:

ylx) = 2 = Imax;

Pewenue.

e

y(@@)=(x? lnx+x% -(Inx) =2x-lnx + x%-

=2xInx+x=Q2lnx+1)-x
2. Hajitu npou3BoaHyI0 pyHKIMH:

2= x+1
3x2+2’
Pewenue.

by (x+1) - Bx®+2)—(x+1)-(Bx*+2)
yx) = (3x2 + 2)2 -
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_3x*+2-6x(x+1) _ 3x”+6x-2
(8x2 + 2)? (Bx” +2)*

3. BbIYuCIUTHD HHTErPaJIbI:
T

3 2
a) Ixde; 6) I(x — sin 2x)dx.
2 0

Pewenue.
3 3 3 33 (_2)3 8
a) Ixzdx—— =2 _ =094 =
_9 3 -2 3 3 3
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