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40.02.04 IOpucnpynenuusi, HanpasjenHocts nporpammbi: FQpuct B cdepe cyneod-
HOT'0 A/IMMHHCTPUPOBaHUS (POHI OLIEHOYHBIX CPEICTB /IJIsl IPOMEKYTOYHOH aTTecTa-
uuu no gucunmiude OII1.01 Matemartuka, 2026 rox Habopa, ouHnasi gopma o0yue-
HUS:

YreepiicHa:

[TpopexTop no yuebHO# pabote A.A. CanamaroB

H.O. damunna
ITporoxon 3acenanus ot « 23 » anpesnst 2026 r. Ne 5
[Ipencenarens [lemarorndeckoro coBera
Komtemra Yen'V M H - M.B. Haiin
noffrvcs H.0. Gamunus
.-" o
CocraBuTtelnb [ Qp et ['.H. 'agensmnna
¢ NoANMck H.O. dammns

CtpykTypa QoH1a OIIEHOUHBIX CPEJCTB ISl MPOMEXKYTOUHOMN aTTeCTAI[Uu MO JUCIUTIIINHE
cooTBeTcTBYeT mpukazy pekropa ®I'bBOY BO «Yenl'V» ot 09.07.2024r. Ne 327-1 «O6
YTBEPKJEHUU 1Ia0JIOHOB JOKYMEHTOB.

@®oH/ OLICHOYHBIX CPEACTB pa3paboTaH Ha OCHOBE (enepaJbHOro TroCyIapCTBEHHOTO
00pa30BaTEIBHOTO CTAaHAAPTA CPEIHETO O0IIET0 00Pa30BaHus, YTBEPKACHHOTO IPUKA30M
MunuctepctBa oOpa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 «O06
yTBEPKJIEHUU (heepaibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHIaPTa CPETHETO
o61iero oopazoBaHus (B ACHCTBYIOIIECH peAaKIK) K IPUMEPHOH MPOrpaMMBbI 10 TaHHOU
00111e00pa3oBaTEIbHON TUCHUIUINHE, PACCMOTPEHHOW M OJOOpPEHHON Ha 3acelaHuu
[Tenarornueckoro copeta ®I'BOY AIIO MPIIO mpotokonom Ne6/2025 ot «18y» ampens
2025 ropa.

© ®I'BOY BO «Uenl Y»



MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE

@” 00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH)I OLCHOYHBIX CPECACTB IJid HpOMC)](yTOLlHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 ctp. 3 u3 69 [lepBslii 3x3eMILTAP KOIIUA Ne

Conepxanue

1. TTacopT (hOHIA OTICHOUHBIX CPEICTB. .. vveeeuerrreanereeeasrreeessreeesssresesssseeesssseesssseeesssseeesssseeens 4
2. [TepeueHb GOPMUPYEMBIX KOMIIETECHIIHM. ......ccuvveeuereeneeeeereeereesaeeesneeenseeesnneesnseenseeesnseennns 4
2.1. KomneTeHIIUHU, 3aKPETUIEHHBIC 38 AUCITUTITHOM. ...eeeeruiriieeeriiieeeeiiiieeeeinieeeenieeee e 4
3. ConepkaHue OUEHOYHBIX CPEIICTB MO JUCHHIIIMHE. ......vvvreeeeereerreeeeennanrreeeessnnneneeeesanns 17
3.1 BHIBI OIICHOUHBIX CPEIICTB. .. eeeeeeuerrreeeeaurrreeeeannreeeesansseeeesessssseesssssssseeesesssssseesssnssseees 17
3.2 Coaep:KaHNE OLEHOUHBIX CPEIICTB. . .cceuvrreerurreenureeesrreesnnseeesnseeesnsseessnssessnnseeesnnseesannes 34
3.3 Kitouu ¥ KpUTEPUU K OLICHUBAHUEO 3ATTAHMS. ... .evvvveeeeeeeniiiieeeeeeeananrrreeeeessnnnnneeeeessnnnns 53
3.4 JIOIOTHUTEIBHBIE MATEPUATTBI T OOOPYIIOBAHUE. ... . vvveeeeeerreeeernereeeeennereeeessnnseeeesnsneeess 69
4. Tlopsiiok MPOBEACHUS U OLIEHUBAHUS IPOMEKYTOUHON ATTECTAILUU. .....vveeeenneereeannnnne 69

© ®I'BOY BO «Uenl Y»



e

MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE

00pa3oBaTeNIbHOE YUPEXKACHUE BBICIIETO 00pa30BaHUs
«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH)I OLCHOYHBIX CPECACTB IJid HpOMC)](yTOLlHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1

| cTp. 4 u3 69 |

[lepBbiit 3x3eMILIAP

KOIIHA Ne

1. [TacopTt poHIAa OLIEHOYHBIX CPEICTB

HaunmenoBanue crienpansHocTr 40.02.04 FOpucnpyneHys

Jucuummunaa OI1.0

1 Maremaruka

Cemectp(bl) uzyuenusi: 1 cemectp, 2 cemecTp
dopwma (b1) TPOMEKYTOUHOM arTecTaruu: 1 cemecTp — apyrue GopMbl KOHTPOIIS,
2 ceMecTp — IK3aMEH

2. Ilepeyens popMuUpyeMBIX KOMIIETEHLUM

2.1. KomnereHuuu, 3aKkperiéHHbIE 32 TUCIUATIIIHHOH

Nzyuenne nucuurmmuabel «OI1.01 Maremaruka» HampaBieHO Ha (OpPMHUPOBAHHE
CHEAYIOIINUX KOMIIETCHIIUM:

Kon 1 HammeHoBaHHe
¢opmupyemMbIxX KOMIIe-
TeHI M

HﬂaHpreMLIe PE3YJdabTATbl 0CBOCHHUSA THUCUHMIIIMHBI

Oomue

I[HCIII/IHJ]HHaprIe

OK 01.

Bri6upats criocoOsI pere-
HUA 33124 TPOGECCHOHAITb-
HOH JeSTENbHOCTH MPUMeE-
HUTCJIIBHO K Pa3JINYHBIM
KOHTEKCTaM

B yacTH TPyA0BOro BOCIUTAHUS:

— TOTOBHOCTb K TPyAy, OCO3HAHHE
LICHHOCTH MacTepCTBa, TPy 10ar00ue;

— TOTOBHOCTH K aKTHBHOM
JIESITCILHOCTH TEXHOJIOTHYECKON U
COLIMAJIbHOW HAIIPABJIEHHOCTH,
CTIIOCOOHOCTHh HHUIIMAPOBATH,
MJIAHUPOBATh U CAMOCTOSTENBHO
BBINIOJIHATE TAaKYIO JI€ATEIBHOCTE;

— UHTepec K pa3Iu4YHbIM cepam
podeCCHOHANBHOM JIESITENbHOCTH.
OBgJjajienne yHUBePCAIbLHBIMU y4eo-
HbIMHM TO03HABaTeJbHBIMH J€iicTBH-
SIMH:

a) 6azosvie 102uyecKue Oelucmeusl.

——  CaMOCTOSITEIHHO
(bopMyIHpOBaTE M aAKTyalW3UpPOBATh
npo0Giemy, paccMmarpuBaTh ee
BCECTOPOHHE;

—— YCTaHABIWBATh  CYIICCTBEHHBIN
OpU3HAK  WIM  OCHOBAaHHS UL
CpaBHEHHUS, KJIacCU(HKAINH "
00001IeHHS,;

—— ONpENeNnATh LEeNN NeATEIbHOCTH,
3a/1aBaTh MapaMmeTpbl U KPUTEPUH HX
JOCTHKCHMS,

BbIBJISITH  3dKOHOMCPHOCTH U
OPpOTUBOPCHUUS B PpacCMaTpUBACMbBIX

-BJIaZIeTh METOJIaMHU JJOKa3aTeIbCTB, alro-
PUTMaMH peleHus 3a1a4; yMeHUe popMy-
JMPOBaTh ONpEJENICHNs, aKCHOMBI U TeO-
peMbl, TNPUMEHATH WX, IPOBOINUTH
JOKa3aTeIbHbIE pACCY)KAEHUS B XOJE
peuIeHus 3aaay;

- YMETb ONEPUPOBATH NOHITUSMH: CTETICHb
YHCIia, JIOTapu(M YHCIIa; YMEHUE BBIIOJ-
HSTH BBIYHMCIICHHE 3HAYCHUI 1 Ipeodpaszo-
BaHMS BEIPAXKEHMI CO CTECTICHSAMH H JIOTa-
pudmamu, mpeodpaszoBaHus ApoOHO- pa-
LMOHAJILHBIX BBIPa)KCHNUH;

- YMETh OIEpUPOBAThH IOHATHSIMHU PaIHO-
HaJIbHbIE, MPpPAIMOHAIbHBIE, MTOKAa3aTelb-
HbIE, CTEleHHble, JorapudMHUecKue,
TPUTOHOMETPHYECKNE YpaBHEHHS U Hepa-
BEHCTBA, UX CHCTEMBI;

-yMeTh OTIEPHPOBATD TOHATHAMH:
($yHKIWS, HeTIpepbIBHAST (PyHKIUS, TPOM3-
BOJHAsA, IEpPBOOOpa3Hast, OIpPEAEICHHbIH
WHTErpajl; yMeTh HaXOJIUTh IPOU3BOIHBIC
JJIEMEHTAPHBIX  (QDYHKLUUHA,  HCIONB3YS
CIpPaBOYHBIE MaTEpUalIbl; HCCIIENOBATh B
NpocTeHmMX  ciaydasx (QYHKOIUM Ha
MOHOTOHHOCTb, HAaXOJHTh HAHOOJIBIINE U
HaMMEHbBIIHE 3HAUCHUS QYHKINI;
CTPOUTD TPa(h)UKH MHOTOUIIEHOB C UCTIOJb-
30BaHMEM arnapara MaTeMaTHYecKOTo
aHaM3a; MPUMEHSTH IMPOM3BOAHYIO IPH
pelIeHuH 3ajad Ha JBWKEHHE; pellaTh

SIBIICHUSAX; IIPAKTUKO-OPUEHTUPOBAHHbIE 3aJaud Ha
—— BHOCHTH KOPPEKTHBBI B | HauOOIBIINE M HANMCHBIINE 3HAYCHHS, Ha
JIeSITEIBHOCTb, OleHMBaTL | HAXOXKJIEHHE MYyTH, CKOPOCTH M YCKOpe-
COOTBETCTBUE PE3YJIbTATOB LeisiM, | HHA,

OIICHUBATh PHUCKH mocienacTBui | - YMETh OLCPUPOBATh IIOHATHAMMU: palno-
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JeATENBHOCTH; HaJIbHAA GbyHKIHA, MOKa3aTeIbHas
— passusatb kpeatuHoe | (QYHKIMSA, CTeneHHas QyHKuus, rora-
MbILLUIEHHE TIPA PELLeHNH KU3HeHHpIx | PAPMHUUECKas QYHKIMS, TPUTOHOMETpH-
npoGiem yeckue (yHKIMM, OOpaTHbIe (QyHKIUM;
6) 6asoevie uccnedosamenvckue Oeti- | YMCHHUC CTPOUTEH rpaQuKN  M3y4CHHBIX
P (GYHKUMHA, HWCIONBb30BaTh TIpadyKH IpH

U3y4YCHUH NPOLECCOB W 3aBHCUMOCTEH,
— BIAZeTh HaBBIKAMH  y4eOHO-

. . | TIpHM pemeHuM 3a1ad U3 APYruX Y4eOHBIX

HCCIIEOBATEIbCKOH W TPOSKTHOM s

MIPEAMETOB U 3a7ad M3 PEasbHOM >KN3HH;
JIeATeNbHOCTH, HaBBIKaMHA

BbIpakaTh  (OpPMYJaMH  3aBUCHMOCTH
paspereHus npooiem; )

MEXy BeTHIMHAMH;
— BBIABJATH HPUIMHHO- | _yMeTh peruaTh TEKCTOBBIC 3aJa4K Pa3HbIX
CJICICTBCHHBIC CBA3U 1 | TumoB (B TOM 4YHCIie HA IPOLEHTHI, AOJIH U

aKTyaJlU3UpoOBaTh 3a/ady, BBIIBUIaTb
THIIOTE3y €€ pEHICHHUs, HaXOAUTb
apryMEeHTHI 7SI T0Ka3aTeNIbCTBA CBOMX
YTBEPKACHHUH, 3a1aBaTh MapaMeTpbl U
KPHUTEPUH PELICHHS;

AHAJIM3UPOBATL IIOJYYCHHBIC B
XO/Ie pELIeHHs 3aJaud pe3yJbTaTbl,
KPUTHYECKH OLICHUBATb ux
JOCTOBEPHOCTb, IIPOTHO3UPOBATh
WU3MEHEHHE B HOBBIX YCJIOBHSX;

yMETh [EPEHOCUTh 3HAHUS B
[MO3HABATENbHYI0 M IPAKTHYECKYIO
00J1aCTH KU3HEACATETLHOCTH,

—— YMETh MHTETPHPOBATh 3HAHUS W3
Pa3HBIX MPEIMETHBIX 00IacTeH;

—— BBIABUTI'ATb HOBBIC nacu,
npegjiaraTb OpUruHajJbHbIC IMOAXOJbI
" pCIICHUS;

—— CIIOCOOHOCTb MX HCITOJIb30BaHMS
B IIO3HABATEIBbHONM M COILMAJIBHOM
MIPAKTHUKE

YacTH, Ha JIBH)KEHHE, paboTy, CTOMMOCTb
TOBapOB M YCJIyI, HAaJOTH, 3aJaudl H3
00IacTH ynpaBlIeHUs JTUYHBIMU U CeMei-
HBIMH (PHHAHCAMH); COCTABJIATH BBIpaXKe-
HUS, ypaBHEHUs, HEPaBEHCTBA M HX CH-
CTEMBI 10 YCIIOBUIO 3aa4H, UCCIIEA0BATH
MOJy4YE€HHOE PEIICHNE U OLIEHHBAThH MPaB-
JIONO00HOCTD PE3yJIbTaTOB;

- YMETh OIIEPUPOBATH NOHATUAMU: CPEAHEE
apudmeTryeckoe, MenuaHa, HauboJblIee
1 HauMeHbLIee 3HaYeHHUS, pa3Max, Iiciep-
CHsl, CTAaHIAPTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa, yMeTh U3BJIEKaTh, HHTEPIPETUPO-
BaTh HMH(OPMALMIO, NPEACTABICHHYIO B
TabIuLax, Ha AdarpaMmax, rpadukax, ot-
paKaroILIyl0 CBOWCTBA peajbHBIX IPOIeCc-
COB U SIBJICHUI; IPEICTABIATH HHPOpMa-
IIUIO C TOMOIIBIO TAOJIHII U TUArpaMM; UcC-
CIIeOBaTh CTATUCTUYECKUE JAHHBIC, B TOM
YHCIle C MPUMEHEHNEM IpadHUYecKux Me-
TOZOB U BJIEKTPOHHBIX CPE/ICTB;

- YMeTb OIIepUPOBATH MOHITHIMHU: CITy4ai-
HBII ONBIT U ClTy4aifHOE COOBITHE, BEPOST-
HOCTb CJIy4aiHOTO COOBITHS; YMEHHUE BbI-
YUCTIATH BEPOATHOCTH C HUCIIOJIL30BAHUEM
rpadu4ecKux METOJIOB; IIPUMEHSATH
(GOpMyNBl CIOKEHUS M YMHOXEHHS Be-
pOSATHOCTEH, KOMOMHATOpPHBIE (AKTHI H
(OpMYIIBI IPU PELICHUH 3a/1a4; OLICHUBATh
BEPOSTHOCTH PEalIbHBIX COOBITHIA; 3HAKOM-
CTBO CO CIyYailHBIMH BEJIHYHMHAMHU; yMe-
HHE MPUBOAUTH MPUMEPBI MPOSBICHHUS
3aKOHa OOJIBIIMX YHCENl B NPHPOIHBIX H
OOIIECTBEHHBIX SIBIICHUSAX,

- YMETh ONEPHUPOBaTh MOHATHAMH: TOYKA,
npsiMasi, IIOCKOCTh, MPOCTPAHCTBO, JBY-
TpaHHbIHA yrou, CKPEIMBAIOIIHECS
npsIMble, MapaJUICIbHOCTh M HEPIICHIH-
KYJISIPHOCTb NPSMBIX U IUIOCKOCTEH, yroun
MEXIy TPSIMBIMH, YTOJI MEXKIY MPAMOH H
IUIOCKOCTBIO, YTOJl MEXKIY IUIOCKOCTSIMH,
paccTosiHiE OT TOYKH JIO IUIOCKOCTH,
PACCTOSHUE MEXY NPSMBIMH, PACCTOSHHE
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MEXIY IIOCKOCTAMH; yMEHHE HCIONIb30-
BaTh [IPY PEIICHUH 3a1a4 N3y4yeHHbICe (hak-
TBI ¥ TEOPEMBI IUIAHUMETPHH; YMEHHE Olie-
HUBATh pa3Mepbl OOBEKTOB OKPYKaIOIIETO
MHpa;

- yMETb OINEPUPOBATH  IOHATUAMHU:
MHOT'OI'paHHUK, CEYCHUE MHOI'OI'paHHHKaA,
Ky0, napajuiesienumne 1, pu3Ma, upaMuaa,
¢urypa u TOBEpXHOCTh BpAINEHHA, LH-
JUHJP, KOHYC, map, chepa, cedeHus Gury-
pBl BpalIeHHus, IUIOCKOCTb, KacaloIIasics
cdepsl, IWIMHAPA, KOHYyCca, IUIOMAb 110-
BEPXHOCTU NHPaMUJBL, MPU3MBI, KOHYCa,
UIMHJIPA, TUIOMAaab cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO Mapaiiesenuneaa, mnu-
paMuzpl, TPU3MBI, LWIMHAPA, KOHYCA,
mapa; yMeHne H300pakaTh MHOTOTPaH-
HUKH 1 TIOBEPXHOCTH BPAIIECHUS, UX ceue-
HUSL OT PYKH, C IIOMOIIbIO HYEPTEKHBIX
WHCTPYMEHTOB W 3JIEKTPOHHBIX CPEJICTB;
yMEHHE Paclo3HaBaTh CHMMETPHIO B IIPO-
CTPaHCTBE; yMEHHE paclio3HaBaTh IIpa-
BUJIBHBIE MHOT'OTPAaHHHUKH,

- YMETh ONEPHPOBATh MOHATHAMHU: JIBUKE-
HHUE B IPOCTPAHCTBE, IIOZOOHBIE QUTYPHI B
MIPOCTPAHCTBE;

HCIIOJIb30BaTh OTHOIICHUE TUIOMAAEH Mo-
BEPXHOCTEH U 00BHEMOB MOZOOHBIX (GUTYD
IpY pELeHNH 3a/1ay;

- YMETb BBIYUCIATh TCOMCTPUICCKUC BEJIN-
YUHBI (JUTUHA, YTOJI, IJI0UIa/1b, 00beM, IJI0-
Ia7b MMOBEPXHOCTH), UCIIONb3Ys H3YdEH-
HbIE (POPMYIIBI U METOABI;

- YMETh ONEPUPOBATH MOHATHAMH: TIPSIMO-
YroJbHAs CHCTEMa KOOPAMHAT, KOOPHHA-
TBI TOYKH, BEKTOP, KOOPJIMHATHI BEKTOPA,
CKaJISIPHOE MPOM3BEAEHHUE, Yrod MEeXIy
BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEJIe-
HHE BEKTOPa Ha YUCJIO; HAXOMUTh C IIOMO-
IIBI0 W3YYEHHBIX (OpMyJl KOOPAWHATHI
CEpEeIMHBl OTpPE3Ka, PACCTOSHUE MEXIY
JBYMsI TOUKaMHu;

- YMeThb BBIOMPATH ITOJXOIINNA M3Yy4eH-
HBIA METOJ JUIsl PelIeHHs 3a7add, pacrio-
3HaBaTb MareMmaThdeckue (akTel U
MAaTEMAaTHUYCCKUE MOJCIIU B MPUPOJHBIX U
O6H_[eCTBeHHBIX ABJICHUAX, B MCKYCCTBE;
yMEHHE HPUBOAWUTH NMPHMEPHl MaTeMaTH-
YECKUX OTKPBITUN POCCUICKON U MUPOBOI
MaTeMaTH4ECKON HayKH;

- YMETb OIepHUpOBAaTh MOHATHAMU: OIpe/ie-
JeHUe, aKCHOMa, TeopeMa, ClIeJICTBHUE,
CBOMCTBO, IpHU3HAK, JIOKa3aTelIbCTBO,
paBHOCWIbHBIE (DOPMYIUPOBKH; YMEHHUE
(dhopMyIMpoBaTh 00paTHOE M MPOTHBOIIO-
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JI0)KHOE YTBEPKACHHE, TPUBOIUTH IPHMe-
pHI U KOHTPIIPUMEPBI, HCIOIb30BaTh
METOJl MaTeMaTHYeCKOH WHIYKIWH; IMpo-
BOJIUTH JJOKa3aTeJIbHBIE PACCY)KICHUS TPH
peleHny 3ajay, OLEHUBAThH JIOTHYECKYIO
MPaBUIBHOCTB PACCYXICHHIH;

- YMETbh OIIEPUPOBATH MOHATHIMH: MHOXeE-
CTBO, IIOJMHOXECTBO, OIEpalud Haj
MHO’KECTBaMH; YMEHHUE HCIIOIb30BaTh TEO-
PETUKO-MHOXKECTBEHHBI ~ ammapar st
OITMCAaHMs pealIbHBIX IPOLECCOB M SBIIE-
HUH TIpH peIIeHHUH 33ja4, B TOM YHCIIE U3
JPYTHX y4eOHBIX IIPEIMETOB;

- YMETh OIEpHpOBaTh HOHATUSIMH: Tpad,
CBsI3HBIA rpad, aepeBo, uuki, rpad Ha
IUIOCKOCTH; YMEHHUE 3a/1aBaTh U OMHICHIBATH
rpadsl Pa3IMIHBIMA CIIOCOOAMI; HCIIOJh-
30BaTh rpadbl IPH PELICHUH 33/1a4;

- yMeTh CBOOOJIHO ONEpPHPOBATH ITOHATH-
SIMU: COYETaHHE, IIePECTaHOBKA, YHUCIIO CO-
YeTaHWH, YHCIO IIEPEeCTaHOBOK; OWMHOM
HploToHa; ymMeHHe NPUMEHSTh KOMOHMHA-
TOpHBIE (DaKThI U PACCYKACHHS IS pelie-
HUSI 3371a4;

- YMETh ONEpPHPOBATh MOHATHSAMH: HaTy-
panbHOE YMCIIO, [ENI0e YHCII0, OCTATOK I10
MOJIYJIIO, PallMOHATIbHOE YHUCIIO, UPPALHO-
HaJIbHOE YMCII0, MHOXKECTBA HaTypaJIbHbIX,
LIEJIBIX, PALIMOHAIBHBIX,

JCWCTBUTENLHBIX YUCEN; YMEHHE HCIIOJIb-
30BaTh MpPU3HAKH JIEJIMMOCTH, HaUMEHb-
W OOIIMI IEIUTEND U

HanMeHblIee o0Iee KpaTHOE, alrOpuTM
EBKnnpa rpu peneHny 3a1a4; 3HakKOMCTBO
C Ppa3IMYHBIMH  TIO3UIHMOHHBIMH  CH-
CTeMaMH CUHCIICHHUS;

- YMeTh CBOOOJHO OIEPHPOBATH ITOHATH-
SIMHU: CTENEHb C LeJIbIM I0Ka3aresieM, KO-
PEHb HATYpaJILHOM CTETeHH, CTETIeHb C pa-
LUOHAJBHBIM [OKa3aTeJIeM, CTENEHb C
JIEHCTBUTEILHBIM  (BEHIECTBEHHBIM) I10-
KazaTeJieM, JIorapuQM 4rcia, CHHyC, KOCH-
HYC ¥ TAHT'€HC IIPOM3BOJILHOTO YHCIIA;

- YMETb OIEpUPOBATH HOHITUSIMH: TOXKJIE-
CTBO, TOXJIECTBEHHOE IIpeoOpa3oBaHue,
ypaBHEHHE, HEepaBeHCTBO, cucrema
ypaBHEHHI M HEPAaBEHCTB, PaBHOCHUIIb-
HOCTb YPaBHEHUI, HEPAaBEHCTB U CUCTEM,
palfoHaNIbHBIE, WPpPAlMOHAIBHbBIE, IIO-
KasaTeJbHbIE, CTETEHHbIE, Jorapudmuye-
CKHE, TPHUTOHOMETPHYECKHE YpaBHEHUS,
HEpaBEHCTBA U CHUCTEMBI; YMEHHUE PeIIaTh
YpaBHEHHsI, HEPaBEHCTBA U CHCTEMBI C
MOMOIIBIO Pa3IMYHBIX MPUEMOB; pPEIIaTh
ypaBHEHHsl, HEPABEHCTBA M CUCTEMBI C I1a-
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paMeTpoM; NPUMEHATh ypaBHEHHs, Hepa-
BEHCTBA, HMX CHCTEMBl I DCIICHUS
MaTeMaTHYECKHX 331a4 U 321124 U3 pas3ind-
HBIX 00JIacTell HAyKU U peasbHOM KU3HHU;
- YMeTh CBOOOJHO OIEPHPOBATH ITOHATH-
amu:  rpaduk  yHKumM, oOparHas
(bYHKIMSL, KOMOO3UIMS QYHKIMH,
JIuHeWHas — QyHKIMA,  KBaApaTH4YHAsS
¢yHKIMA, cTeneHHas (QYHKOHUS C IEIBIM
[OKa3arelnem, TPUTOHOMETPUYECKUE
GbyHKUMH, 0OpaTHBIE TPUTOHOMETPHYE-
cKkue (YHKIMH, TOKa3aTelbHass M Jora-
pudmunueckas GYHKIMH; YMEHUE CTPOUTH
rpadukn QyHKUMI, BBIIOIHITE ITpeodpa-
30BaHus rpagukoB QyHKLUIL; yMeHHE UC-
II0JIB30BAaTh rpauku GYHKIUI [T H3yde-
HUS TIPOLIECCOB M 3aBHCHMOCTEH NpH
pELICHHH 331a4 U3 APYTUX y4EOHBIX Ipe.-
METOB M M3 PeajbHOM KU3HH; BBIPaXKaTh
(hopMysIaMH 3aBHCUMOCTH MEX]y BEJINYH-
HaMHM; YMEHHE CBOOO/IHO ONIepHpOBaTh MO-
HATUSIMH: Y€THOCTh (DYHKIHH, TTEPUOTHY-
HOCTb GbyHKLIUH, OrpaHUYECHHOCTD
(yHKIMHA, MOHOTOHHOCTb (DYHKIIMH, JKC-
TpemMyMm  (GyHKOWH, HaumbOoipIIee W
HaWMeEHbIIee 3HAYeHUs (QYHKUUH HA
MPOMEKYTKE; YMEHHE MPOBOJHTH HCCIe-
JOBaHKE (YHKIMH; yMEHHE UCIIOIb30BaTh
cBoMcTBa U rpaduku QyHKIMH s pere-
HUS ypaBHEHHH, HEPaBEHCTB U 3aJ1ay C na-
pameTpaMu; HM300pa)kaTh Ha KOOPIUHAT-
HOM IUIOCKOCTM MHOXECTBAa PEIICHUI
ypaBHEHUIA, HEPABEHCTB U UX CUCTEM;

- yMeTb CBOOO/IHO OIIEPHPOBATh  IIOHATH-
SIMH:  TIOCJICIOBATEIILHOCTD, apU(pMeTHye-
CKas ~ Tporpeccus,  reoMeTpuuecKas
nmporpeccusi, OECKOHEYHO YyObIBaromas
reoMeTpuyecKas Mporpeccus; yMeHue 3a-
JIaBaTh MOCJIEA0BATEILHOCTH, B TOM YHUCIIE
C IIOMOILBIO PEKYPPEHTHBIX (OopMyII;

- YMETb OIIepHPOBATh IOHATHAMHU: Helpe-
PBIBHOCTE (DYHKIIUH, ACHMIITOTHI TpaduKa
(byHKUMH, TIepBas U BTOpas NPOU3BOAHAS
(YHKIMH, TEOMETPUYECKUN 1 PU3NIECKUH
CMBICI  IIPOM3BOJIHOW, mepBOOOpasHas,
OIIpeZIeJIeHHbI HWHTErpaj; yYMEHHE Ha-
xoauTh 11 acumnToTsl rpaduka QyHKIUM;
YMEHHUE BBIYUCIATH IIPOM3BOIHEIE CYMMBI,
MIPOU3BENCHNUS, YaCTHOTO M KOMITO3HIIMU
(GYHKUMIA, HAXOUTh ypaBHEHUE KacaTelb-
HOH K rpaduky QyHKIHMU; YMEHHUE HCIIOIb-
30BaTh NPOU3BOJHYIO JJISI MCCIIEIOBAHUS
GYHKUMH, JUIS HaXO0XKJICHUS HaWITy4IIero
peleHusl B TPHUKIAIHBIX, B TOM 4HCIE
COL[MAJIBHO-OKOHOMHYECKUX U  (hu3uue-
CKHX 3aJ1auax, Ul OIpeeIeHHs] CKOPOCTH
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U YCKOPEHUsI, HAXOJHWTh IUIOMAAN H
00beMBI (PUTYp C TIOMOINBIO HHTErpaa;
[PUBOJUTh HPUMEPHI MaTEMaTHYECKOTO
MOJICIUPOBAHUs C MOMOINBI Judde-
PEeHLMAIBHBIX ypaBHEHHH;

- yMETb OINEPUPOBATH  IOHATUAMHU:
KOMIUIEKCHOE ~ YHCJIO,  CONPSDKEHHBIC
KOMILICKCHbBIE YMCIIa, MOJYJIb  apryMEeHT
KOMIUIEKCHOTO 4uciia, (opma 3anucu
KOMIUICKCHBIX 4Hcel (reoMeTpryecKas,
TPUTOHOMETpPHUYECKast U anredpanyeckas);
YMETb TPOM3BOAMUTH apH(METHUECKHe
JEUCTBHS C KOMIUIEKCHBIMU YHCIIaMH;
IMPpUBOAUTH IMPpUMEPLI HCIIOJIb30BaHUsA
KOMIIJICKCHBIX YHCCII;

- yMeTh CBOOOJIHO OIEPHPOBATH MOHSTH-
SIMU: cpeliHee apupMeTHUecKoe, MeInana,
Haubosblllee M HAUMEHbILEe 3HAYCHUS,
pasmax, Jmcnepcus, CTaH/IapTHOE
OTKJIOHEHHE JUIsl OTIMCaHUS YUCIIOBBIX JaH-
HBIX; YMEHHE MCCIIEIOBAaTh CTaTUCTHYE-
CKHUEC NaHHBIC, B TOM YUCJIC C IPUMCHCHUEM
rpad)M4ecKuX METOIOB H JJICKTPOHHBIX
cpencTtB;  rpaduueckd  uccienoBaTh
COBMECTHbIC HAOIONEHHUsT C MOMOMIBIO
JyarpaMM  pacceuBaHUsl U JIMHEHHOM
perpeccuu;

- YMETb HaXOJIUTh BEPOSITHOCTH COOBITHI C
HCIIOJIb30BaHHEM IpaUYecKuX METOJIOB;
NPUMEHSTD JUIsl peLIeHHs 3a/1a4 (hOpMYJIbI
CIIOKEHMSI U YMHOXEHHUS BEPOSTHOCTEM,
(hopMyJIy MOJIHOM BEPOSITHOCTH, (HOPMYITY
Bepaymmn, xoMmOmHaTOopHBIE (AKTHI H
(hopMyJIBI; OLIEHUBATH BEPOSTHOCTH Pealib-
HBIX COOBITHIl; yMEHHE OIEepPUPOBAThH I0-
HATHSAMM: CIy4aiiHasi BeIWYWHA, pacupe-
JIeJICHUE BEPOSITHOCTEW, MaTeMaTHYeCKOe
OXXMJaHWe, JMCHEepPCHs W CTaHJapTHOE
OTKJIOHEHUE ciy4yaiiHOM BEJIMYUHBI,
(GYHKUMM pacrpeliesieHnss . [UIOTHOCTH
paBHOMEPHOTO,

[O0Ka3aTeIbHOTO0 ¥ HOPMAJIBLHOTO pacmpe-
JICTICHUIT, YMEHHE UCIIOJIb30BaTh CBOWCTBA
W3yYCHHBIX PaCIpeieNIeHni ISl peleH st
3ajJia4y; 3HAKOMCTBO C TOHSTHSMHU: 3aKOH
60HI)L[II/IX YHUCCJI, MCTObI B])I60p0'-IHbIX uc-
CJIeI0BaHMil; YMEHHUE NPUBOIUThL ILIPUMeE-
PbI IPOSIBJICHUSI 3aKOHA OOJIBIINX YKCEI B
MIPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yMeTh CBOOOJHO OIEPHPOBATH MOHSTH-
SIMH: TOYKA, OpsMasl, IUIOCKOCTh, IPO-
CTPaHCTBO, OTPE30K, JIyd, IUIOCKUH yrod,
JBYTPaHHBIH yroJ, TPEXIpPaHHbIN yrodi, me-
pecekaroluecsi, napauielbHble U CKpe-
HIUBAIOIHUECA NPAMBIC, TAPAJUICIbHOCTE U
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MIEPHEHANKYISAPHOCTD MPSIMBIX M IIOCKO-
CTEH, YTOJI MEXIy NIPSIMBIMH, YTOJ MEXIY
MIPSMOH 1 IIIIOCKOCTBIO, YTOJI MEXKAY ILIOC-
KOCTSIMM; yMEHHE HCIOJIb30BaTh IIPH
pelLeHny 3a/1a4 U3y4eHHbIe (aKThl U Teo-
peMbI TUIAHUMETPUH; YMEHHE OLICHHBAThH
pa3Mepbl 00BEKTOB B OKPYIKAIOILIEM MHPE;
yMeHHe OIIEepUPOBATH HOHSITUSAMHU:
MHOTOTPaHHHK, CEUCHHE MHOTOIPaHHHKA,
MIPaBUJIBHBIM MHOTOTPaHHUK, IPU3Ma, M-
pamuzaa, ¢urypa M IOBEPXHOCTH Bpallie-
HUSI, UIWIMHAP, KOHyc, Imap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHUsI KOHYyca
U UWIMHApPA, NapajulesibHble OCH WM
OCHOBaHHIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacatoasics cepbl, IWINHAPA, KOHYCa;
YMEHHE CTPOHUTH CEUCHNE MHOTOTPAaHHHKA,
n300pakaTh MHOTOTPAaHHUKH, (QUTYPHI H
MIOBEPXHOCTH BpAICHUS, UX CCUCHHUS, B
TOM YHCIIE C IOMOILIBIO 3JIEKTPOHHBIX
CPE/CTB; YMEHHE IPUMEHSTh CBOWCTBA
TreOMETPUYECKUX (UTIYDP, CAMOCTOSTEIBHO
(hopMyTUPOBaTh ONPEEICHUS N3y4aeMBbIX
¢uryp, BBLIBUraTh TUIIOTE3BI O CBOMCTBAX
U TpPU3HAKAX TEOMETPHIECKUX (uryp,
00OCHOBBIBATh MIIM ONPOBEPraTh MX; yMe-
HUE TPOBOANTH KJIACCU(HUKALNIO GUTYP 10
Pa3JIMYHBIM [TPU3HAKaM, BBIIOJIHATH HEO0-
XOJMMBIE JJOMOJHUTEIbHBIE TIOCTPOCHUS;
-yMeTb CBOOOJIHO OINEpUPOBATH IOHSTH-
SAMU: TUI0IAAb (GUrypbl, 00beM (GUrypsbl,
BEIMYMHA YIJa, PACCTOSHUE OT TOYKHU M0
IUIOCKOCTH, PACCTOSIHUE MEXIY MPSIMBIMH,
paccTosiHHE MEXAY IUIOCKOCTSIMHU, IIIO-
manab chepsl, MIOMAAb HOBEPXHOCTH ITH-
paMuzabl, TpPU3MBIL, KOHYyCa, LWJIMHIPA,
00beM Ky0Oa, NpsSMOYTOJBHOTO Iapajuie-
JenuIeaa, NHUPaMUIbl, TPU3MBL, LH-
JIMHApa, KOHYyCa, 11apa; YMEHUE HaXOAUTh
OTHOIIIEHHE 00BEMOB MOJOOHBIX UTYD;

- yMeTh CBOOOJHO ONEpPHPOBATH IOHATH-
SIMU: JIBWDKEHHE, MapaJljIeTIbHbIN IepeHoc,
CHMMETpPHS Ha IUIOCKOCTH W B IIpO-
CTpaHCTBE, IIOBOPOT, IpeoOpazoBaHue
1o00us1, MoJOO0HBIE (QUTYpPbI; yMEHHE
pacrio3HaBaTh paBHbIE U I10100HBIE BUTY-
pbl, B TOM YHCJE B MPHUPOJIE, UCKYCCTBE,
apXUTEKType;  YMCHHE  HCIIOIb30BaTh
TEOMETPUYECKHE OTHOIIEHMS, HaXOAWTh
TreOMETPUYECKHIE BENWIMHBI (JUIMHA, YTOI,
oAb, 00bEM) PH PEILICHUH 3a1ad M3
JIPYTUX Y4eOHBIX NPEIMETOB U U3 peallb-
HOM JXU3HH;

- YMeTh CBOOOJHO OIEPHPOBATH IOHSATH-
SIMU: TIPSIMOYTOJIbHAS CUCTEMA KOOP/IMHAT,
BEKTOpP, KOOPAMHATHI TOYKH, KOOPAHHATEI
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BEKTOPa, CyMMa BEKTOPOB, ITPOU3BEICHHUE
BEKTOpa Ha YHCIO, Pa3JIOKEHHUE BEKTOpa
110 6a3ucy, CKaISIPHOE IPON3BE/ICHHE, BEK-
TOPHOE IPOU3BEACHUE, YTOJI MEXK Yy BEKTO-
pamu; yMEHHE HCII0JIb30BaTh BEKTOPHBIN U
KOODJIMHATHBIH ~ METOJA ISl pelIeHHs
TeOMETPUYECKUX 3a1ad W 3a1ad JpyTux
y4eOHBIX IPEIMETOB; ONEPUPOBATH MOHSI-
TUSMH: MaTpuIa 2x2 u 3x3, onpeAeInTenb
MaTpHILBI, TEOMETPUIECKHH CMBICI OIpe-
JeTIUTEIIS;

- YMEeTh MOJENHNPOBaTh peajbHbIE CUTYya-
UM Ha S3bIKE MAaTEMaTHUKH; COCTaBIISTH
BBIPAXKCHUSI, YPaBHEHUs, HEPaBEHCTBA U
MX CHCTEMBI IO YCIIOBHIO 33/1a4H, HCCIIE0-
BaTh [IOCTPOEHHBIE MOJIEIIH C HCIIOIb30Ba-
HUEM

ammapaTta aiareOpbl, WHTEPIPETHPOBATH
IOy 4EHHBINA pe3yJbTar; CTPOUTH
MaTeMaTH4ecKHe MOJEIH C IOMOIIBIO
TFEOMETPUYECKUX TOHSATHH W BEJIWYMH,
pelars CBsi3aHHbIE C HUMH IPAKTUYECKUE
3aa4d;  COCTaBJIATH  BEPOSITHOCTHYIO
MOJIEIb 1 HHTEPIIPETUPOBATH MOy ICHHBIH
pe3yJIbTaT; pemaTh NPUKIAJHBIE 3a7adu
CpEe/CTBAMH MAaTEMaTHYECKOTO aHaIN3a, B
TOM YHCJIE COLUATIBHO-IKOHOMHYECKOTO U
(PU3MUECKOTO XapaKTepa;

- YyMEHHE BBIOMpATh IOAXOMSIINN METOA
JUId peLIeHus 3aJadyd; MOHMMaHME 3Ha-
YUMOCTH MAaTEeMaTHUKH B U3Y4YEHUH NpH-
POAHBIX U OOIIECTBEHHBIX IIPOLIECCOB H SIB-
JICHUI; YMEHUE PACIO3HABATH MIPOSIBIICHUE
3aKOHOB MaTEeMaTHKH B HCKYCCTBE, YMEHUE
MIPUBOJUTh TPUMEPHl MaTeMaTHYECKUX
OTKpBITUIl ~ POCCHHCKOM U  MHUPOBOH
MaTeMaTU4eCKOH HaYKH.

OK 02.

Hcnonb3oBaTh  COBpEMEH-
HBIE CpEICTBa IIOMCKa, aHa-
aM3a WM MHTEpIpEeTaluu
nHpopManuu 1 HHHOpMAIIH-
OHHBIC TEXHOJIOTUH JUIS BbI-
TIOJTHEHUS 3314 podeccHo-
HaJILHOH JeATeTbHOCTH

B 006J1acTH HEeHHOCTH HAYYHOI 0
MO3HAHMS:

1. chopmMupoBaHHOCTD
MHPOBO33PEHHSI, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO Pa3BHTHS
HayKH{ M OOIIIECTBEHHON NPAKTHKH,
OCHOBAHHOTO Ha JAUAJIOTE KYJIBTYP,
CIIOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTA B MOJIUKYILTYPHOM
MHUpe;

2. COBEpLICHCTBOBAHUE S3BIKOBOI 1
YHUTATEIBCKON KYJIBTYPBI KaK
CpeICTBa B3aHMOACHCTBHS MEXITY
JIIO/IMHU Y TIO3HAHUSI MHPa;

3. oco3HaHME IEHHOCTH HAYYHOH
JIeATeILHOCTH, TOTOBHOCTD
OCYIIECTBIISITh IPOCKTHYIO U
HCCIIEI0BATENbCKYIO eATEeNEHOCTh
WHIMBUIYAJILHO U B TPYIIIE;

- YMETb ONEPHPOBATh MOHATHIMH: PaIHO-
HaJlbHas byHKIHS, NoKasaTesbHas
GyHKIMA, CTermeHHas QyHKIUS, Jora-
pudmIdeckas QyHKIUSA, TPUTOHOMETpPHU-
yeckne (yHKIHMH, OOpaTHBIC (QYHKIHH;
yYMEHHE CTPOUTH TpauKH H3yYEHHBIX
(YHKIMHA, WCIIONB30BaTh TIpadUKH IpH
W3y4YEHUH IIPOIIECCOB M 3aBHCHUMOCTEH,
NpU PEIICHUH 33/1a4 U3 JIPYTUX y4eOHBIX
MPEAMETOB U 3aa4 M3 PealbHOM JKNU3HH;
BBIpaXaTb  (opMylIamMH  3aBHCHMOCTH
MEXIY

BCJINYMHAMU;

- YMETb ONEepUpPOBATH HOHITUSIMH: TOXK/IE-
CTBO, TOXJECTBEHHOE IpeoOpa3oBaHHUE,
ypaBHEHHE,  HEPaBEHCTBO,  CUCTEMa
ypaBHEHHH M HEPAaBEHCTB, PaBHOCHUIIb-
HOCTb YPaBHEHHii, HEPABEHCTB U CHUCTEM,
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OBiajeHne yHUBEPCATLHBIMHU Y4eo-
HbIMH NO3HABATEJILHBIMHU J1€HCTBH-
AMU:
B) pafoTa ¢ nHpopMaLUei:
4. BianeTh HaBBIKAMH IIOJTyYEHUS
HH(OpPMALIMU U3 UCTOYHUKOB PAa3HBIX
THIIOB, CAMOCTOSITEIBHO
OCYILECTBIIATD ITOUCK, aHAIIH3,
CHCTEMAaTH3AaLHIO M HHTEPIIPETALHIO
UH(OPMALUH PA3IUYHBIX BUIOB U
(bopM mpecTaBIeHNS;
5. co3maBaTh TEKCTHI B Pa3IMUHbIX
(dopmMaTax ¢ yueToM Ha3HaYCHUS
MH(OpPMAIINH U 1IeIeBOH ayAUTOPUH,
BBIOMPAst ONTUMAIIBHYIO hopMy
NPEJICTaBICHUS U BU3YaJIH3aLHN;
6. OIIEHUBATh JOCTOBEPHOCTB,
JIETHTUMHOCTbh HH(OPMALIUH, ee
COOTBETCTBHE IPABOBBIM U MOPAIBHO-
STUYECKUM HOpMaM;
7. MCHONB30BaTh CPENCTBA
WH()OPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pELICHNH KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHM3allMOHHBIX 33134 C
coOuroieHreM TpeOoBaHHN
SPrOHOMHKH, TEXHUKH O€3011aCHOCTH,
THTHEHBI, pecypcocOepeskeHusl,
MPaBOBLIX U OTUYECKUX HOPM, HOpM
nHGOPMAIIMOHHOM 0e30MMaCHOCTH;
8. BJameTh HaBBIKAMU PACIIO3HABAHUA
1 3aIIXTH HTHPOPMAITUH,
WH(POPMAMOHHON 0€30MIaCHOCTH

palMoHaNbHbBIE, WPpalUOHANBHBIE, II0-
Ka3aTeJIbHbIC, CTENCHHbIe, Jorapudmude-
CKHE, TPUTOHOMETPHYECKHE YpaBHEHHS,
HEpaBEHCTBA M CHUCTEMBI; YMETh peIIaTh
YpaBHEHHsI, HEPaBEHCTBA W CHCTEMBI C
MOMOIIBIO Pa3/IMYHbIX NPHUECMOB; PCUIATH
YpaBHCHUA, HCPABCHCTBA U CUCTEMBI C I1a-
paMeTpoM; NPUMEHATh ypaBHEHHs, Hepa-
BEHCTBA, HMX CHCTEMBl M pEIICHUS
MaTeMaTHYECKHX 331a4 U 321124 U3 pa3iInd-
HBIX 00J1aCTell HAyKU M peabHOI KU3HH;

- YMeTh CBOOOJHO OIEPHPOBATH ITOHATH-
SIMU: JIBUOKEHHE, Mapajlie]bHbId IepeHoc,
CUMMETpHUA Ha TIJIOCKOCTU W B IPO-
CTpaHCTBE, IIOBOPOT, MpeoOpazoBaHue
moxo0us, moxo0HbIe (BUTYPEI; YMETh pac-
MTO3HABAThH PaBHBIE U TIOAOOHEIE (DUTYPHL, B
TOM 4YHCJIe B IPHPOJE, HCKYCCTBE, apXH-
TEKTYpe; yMeTh HCIIOIB30BaTh FE€OMETPH-
YeCKHe OTHOILICHHUS, HAXOIUTh IeOMETpH-
YeCKUe BEJIMUUHBI (JUIMHA, yToJ, IJI0IIa/lb,
00bEeM) TIPU PEIICHHM 3a1ady U3 APYTHX
y4eOHBIX TPEIMETOB U U3 peabHOU XKH3-
HHL.

TCJIIBHOCTh

Tyauusax

IIPeIIPHUHIMATEIBCKYIO Jes-
B Tpodeccro-
HaJBHOH cdepe, HCIONB30-
BaTh 3HAHMS 10 TPaBOBOH M
(PMHAHCOBOH I'paMOTHOCTH B
Pa3yIMYHBIX KU3HEHHBIX CH-

- CITOCOOHOCTH OIEHUBATH CUTYAIIHIO
Y IPUHIMATH OCO3HAHHBIC PEIICHUS,
OpPUECHTHUPYSCH HA MOPAIbHO-
HpaBCTBEHHbIE HOPMBI U IEHHOCTH;

- OCO3HAHHE JJMYHOTO BKJIaJa B MO-
CTPOCHHUE YCTONYUBOTO OYIYIIIErO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM
pOIUTENSAM U (MITH) APYTHM WICHAM
CEMbH, CO3JJAHUIO CEMBbH Ha OCHOBE
OCO3HAHHOTO TIPUHATHS IEHHOCTEH
CEMEIHON KU3HU B COOTBETCTBUHU C
TpaauLMsIMHU HapoJoB Poccuu;
OBy1aeHne YHHBEPCAJTbHBIMH
peryJsiTUBHBIMU J1eiCTBUSIMM:

a) caMoOpraHu3anus:

- CaMOCTOATEIHHO OCYIIECTBISATh
MTO3HABATENBHYIO JIESITEILHOCTD,

JIMYHOCTH
OK 03. IInanupoBaTh u | B o0acTH AyX0BHO-HPABCTBEHHOI'0 | - YMETh ONEPHPOBATH MOHATUSIMH PaIHO-
peanu30BBIBaTh  COOCTBEH- | BOCHHTAHUS: HaJbHBIE, UPpallMOHAJIbHbIE, MOKa3aTelb-
Hoe mnpodeccroHaNbHOE U | - COPMHUPOBAHHOCTh HPABCTBEHHOTO | HbIE, CTENEHHBIE, JIOrapu(MHUYECKHE,
JMYHOCTHOE pa3BUTHE, | CO3HAHUS, ’TUYECKOTO TTOBEACHUS; TPUTOHOMETPUYECKHE ypaBHEHUS U Hepa-

BEHCTBA, UX CUCTEMBI;
- yMeTb OIEpUpOBaTb  IMOHATHIMH:
MHOTOTPaHHUK, CEYCHHE MHOTOTPaHHHKA,
KyO0, mapajuiesienume 1, Npu3Ma, mupaMuia,
¢urypa u TOBEpXHOCTb BpallICHHS, LH-
JIMHAP, KOHYC, ap, cpepa, ceueHus Gury-
pBl BpalleHUs], TUIOCKOCTh, Kacaromiasics
cepsl, IMIMHAPA, KOHYCa, IUIOMAAb IO~
BEPXHOCTH THPAaMUABI, IPH3MEBI, KOHYCa,
OWIAHApPA, TUIomanb chepbl, 00beM Ky0a,
NPSMOYTOJBHOTO TapajUIeNenuIena, H-
paMuabl, TpPU3MBI, LWIMHAPA, KOHYcCa,
mapa; yMeHue H300pakaTh MHOTOTpaH-
HUKH ¥ TIOBEPXHOCTH BpAIIEHHs, UX ceue-
HUAA OT PYKH, C TIOMOIIBIO YEPTEKHBIX
HUHCTPYMECHTOB U 3JICKTPOHHBIX CPEACTB;

YMETh paclo3HaBaTh CHMMETPHIO B IPO-
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BEISBIIATE IPOOJIEMBI, CTABUTH U
(hopMynHpOBaTH COOCTBEHHBIE 3a/1a4H
B 00pa30BaTENBHOMN NEATSITFHOCTH U
KM3HEHHBIX CUTYalUsX;

- CaMOCTOSITENILHO COCTABIIATH IIJIaH
pelIeHus TPOOJIEMBI ¢ YUETOM
HMMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MO>XHOCTEH U MPEAINOUYTECHUH;

- TaBaTh OLIEHKY HOBBIM CHTYaIUsIM;
CIOCOOCTBOBATh (POPMUPOBAHUIO U
MIPOSIBJICHUIO IIUPOKOH SPYAUIIH B
Pa3HbIX 00J1aCTIX 3HAHHUM, TOCTOSHHO
TMIOBBIIIATE CBOH 00pa3oBaTebHBIN U
KYJbTYPHBII YPOBEHB;

0) CAMOKOHTPOJIb:

- UCTIOJIb30BAaTh MPUEMBI peIeKCUH
JUTS OLIEHKW CHUTYaIlnH, BEIOOpa Bep-
HOTO PEUICHNUS;

- YMETh OLICHUBATh PUCKH M CBOE-
BPEMEHHO NPUHHUMATh PEIICHHUS 110 UX
CHIYKEHHIO;

B) IMOUMOHAJIbHBIH MHTEJJIEKT,
npeanoJiarawuuii cgopMupoBaH-
HOCTb:

BHYTPEHHEH MOTHBAIINH, BKITIO-
YaroIIeil cTpeMIIeHHE K TOCTIKEHUIO
[IeNIN U YCIIeXY, ONTHMHU3M, HHUIHA-
TUBHOCTb, YMEHHE JAE€HCTBOBATH, UC-
XOJIs1 U3 CBOUX BO3MOKHOCTEH;

- DMITaTHH, BKIIOYAOIIEH CII0Cc00-
HOCTb IOHHUMATh OMOITMOHAJIbBHOEC
COCTOSIHUE JIPYTUX, YIUTHIBATh €ro
TP OCYIIECTBICHIH KOMMYHHUKAIIHH,
CIOCOOHOCTH K COUYBCTBHIO U COTIE-
PEeXUBaHUIO;

- COLMAJIbHBIX HaBBIKOB, BKIIIO-
YaIOUIUX CIIOCOOHOCTH BBICTPaUBAaTh
OTHOIICHUA C APYTUMHU JIIOJAbMU, 3a-
OOTHTHCS, MPOSBISTH HHTEPEC U Pa3-
pemarbh KOH(QJIUKTHL

CTPaHCTBE; yMETh PAclO3HABaTh MPaBIIIb-
HBIE MHOTOT'PaHHHKH;

- YMETh ONepUPOBATH MOHATHAMH: IIPSIMO-
yroJbHas CHCTEMa KOOPIMHAT, KOOPIHHA-
TBI TOYKH, BEKTOP, KOOPJIUHATHI BEKTOPA,
CKaJIAPHOE IIPOU3BEAEHHE, YION MEXKIY
BEKTOpaMH, CyMMa BEKTOpPOB, IPOU3BEJIe-
HHUE BEKTOpA Ha YUCIIO; HAXOJUTh C TIOMO-
IO HM3YYEHHBIX (POPMyn KOOpAMHATHI
CepelIMHbl OTpPE3Ka, PACCTOSHHE MEXIY
JBYMS TOUKaMHA

KOJUICKTHUBC 1 KOMaHIC

OK 04. DddextnBHO B3an-
MoeiCTBOBaTh M paboTaTh B

- TOTOBHOCTB K CAMOPa3BHUTHIO, CaMO-
CTOSATEIIEHOCTH B CaMOOTIPEICIICHUIO;
- OBJIAJICHUEC HABBEIKAMH yUEOHO- UC-
CJIe10BaTENbCKON, IPOEKTHOM U
COIMAJILHOM JICSITCIIBHOCTH; OBJIaJIe-
HU€ YHUBEPCAITbHBIMU KOMMYHHKa-
TUBHBIMH JCHCTBUIMU:

0) coBMeCTHAsI 1eITeJIbHOCTD:

- IOHAMATh U UCIIONIB30BATh MIPEUMY-
IecTBa KOMaHIHON U MHIUBUIYaITb-
HOH paboTHI;

- IPUHUMATD LIETTU COBMECTHOM Jesi-
TEebHOCTH, OPTaHU30BLIBATH U KOOP-
JMHUPOBATH JIEUCTBHUS 1O €€ J0-
CTHKCHHIO: COCTABJIATH TUIAH JICH-
CTBHUH, paclpeieisiTh POJIHU C YIECTOM

- YMETb OTIEpHPOBATh MOHATHAMH: CITyJai-
HBII OMBIT U CITydaifHOE COOBITHE, BEPOST-
HOCTb CJIy4ailHOTO COOBITHS; YMETH BBI-
YHUCIISTh BEPOSTHOCTH C UCIOJIb30BaHHEM
rpagu4eckuXx ~ METOJOB;  HPUMEHSTH
(GopMyJIBl CIIOXKEHHS M YMHOXEHHs Be-
pOSITHOCTEH, KOMOWHATOpHBIE (aKThl H
(hopMyIIBI IPH PEIICHNH 33]]a4; OLIEHUBATh
BEPOSITHOCTH PEATBbHBIX COOBITHH; 3HAKOM-
CTBO CO CIyJalHBIMH BEITMYMHAMH; yMe-
HUE TPHUBOAMUTH MPHUMEPHl NPOSBICHUSA
3aKOHa OOJIBIIMX YHCENl B TPHPOIHBIX H
OOIIECTBEHHBIX SIBJICHUSIX;

- YMeTh CBOOOJIHO OIEPHPOBATH IOHSATH-
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MHEHHH YYaCTHHUKOB 00CYKIaTh
pe3yIBTaThl COBMECTHOH paboTHI;

- KOOPAWHUPOBATH U BBHITOIHATH Pa-
00Ty B YCJIOBUSX PEATBEHOTO, BUPTY-
aJBHOTO ¥ KOMOMHHPOBAHHOTO B3au-
MOJCHUCTBHUS,

- OCYIIECTBIISITh MO3UTHBHOE
CTpaTern4eckoe MOBEICHNE B pa3-
JIUYHBIX CUTYAIUSX, IPOSBISTH TBOP-
4eCTBO U BOOOpakeHNe, OBITh WHHUIIH-
ATHUBHBIM.

OBi1ageHne YHMBEPCAJIbHBIMH
PeryJIiITHBHBIMH I CTBUAMU:

r) IpUHATHE ce0s U APYIruX Jroaeii:
- IpUHUMAaTb MOTHUBBI U apTryMCHTDBI
JPYTUX JIIOJEH IPU aHAJIU3e
pe3yIBTaTOB NESTEIHHOCTH;

- IPU3HABATH CBOE IPABO U IPABO
IPYTHX JIOACH Ha OIIUOKH;

- pa3BUBaTh CIOCOOHOCTH IIOHIMATh
MHUD C [TO3ULIUHU APYTOro YeJIOBeKa.

SIMH: CTEIECHb C IIeJbIM IT0Ka3aTeleM, KO-
PEHBb HaTYpaIbHOH CTEIICHH, CTEIEHb C Pa-
LOUOHAIBHBIM II0Ka3aTeleM, CTCeleHb C
JCUCTBUTENBLHBIM  (BEILIECTBEHHBIM) TIO-
KazaTeJieM, JJorapuQm 4ucia, CHHyC, KOCH-
HYC U TaHT€HC IIPOU3BOJILHOTO YHCIIA;

- yMeTh CBOOOJIHO OIEPHPOBATH IOHSATH-
svmu:  rpapuk  QyHKIHM, oOpaTHas
(GyHKIMA, KOMIO3UIUS (QYyHKINN, JTHHEH-
Has (YHKOWS, KBaApaTUIHAs QYHKIHUA,

CTeNeHHass (YHKOHMA C IEIbIM  TI0-
Ka3aTeneM, TPUTOHOMETPHUUYECKHE
¢yHKIMK, 0OpaTHBIE TPUTOHOMETpUYE-

cKkue (YHKIMH, TOKa3aTelbHas W Jiora-
pudmuueckas (YHKUMH; YMETb CTPOUTH
rpaduku QyHKIMIA, BBITOJHATH Ipeodpa-
30BaHU rpauKOB (PyHKITHIA;

- YMETh HCIIONB30BaTh Tpapuku (HyHKIHH
JUISL N3YYEHHS TIPOLIECCOB U 3aBUCHMOCTEH
IIPY pELIeHUH 3a7ad U3 JAPYIuX y4eOHBIX
MPEAMETOB W W3 PpEaIbHOM IKU3HH;
BbIpaXaTh  (opMyinamMH  3aBUCHMOCTH
MEX/1y BEINYNHAMHU;

- cBOOOIHO OIIEPUPOBATH MOHATHSIMU: YET-
HOCTb ¢dyHKIMH, MIEPHOANTHOCTD
(GyHKOMH, OTPaHWYCHHOCTH  (PYHKITUH,
MOHOTOHHOCTb  (YHKIMH, 3KCTpPEMyM
¢yHkMK, HauOomnblllee W HaUMEHbIIEe
3HaueHUs (QYHKUUM Ha TPOMEXKYTKE;
YMETb IPOBOAUTD

uccienoBanue GpyHkuuy;

- YMeTbh UCIIOJIb30BaTh CBOHCTBA U rpadu-
Ku QYHKIWH U peIIeHus ypaBHEHHUH, He-
PaBEHCTB W 3aJad C IapameTpamMu; H300-
pakaTb Ha KOOPAMHATHOW IUIOCKOCTH
MHOJKECTBA PELICHU YpaBHEHUI],
HEpPaBEHCTB U HX CHCTEM.

OK 05. OcymiecTBisTh ycT-
HYIO ¥ IHCEMEHHYIO KOMMY-
HUKAaIMI0 Ha TOCYJapCTBEH-
HOM s3bIke Poccuiickoit de-
Jepaliii ¢ Y9eTOM OCOOCH-
HOCTEH  COIMAbHOrO |
KyJBTypHOT'O KOHTEKCTA

B o0J1acTH 3¢TETHYECKOT0 BOCIIH-
TaHHUSA:

- 3CTETUYECKOE OTHOIIICHHE K MUPY,
BKITFOYAst 3CTETUKY OBITa, HAYYHOTO U
TEXHIYECKOTO TBOPUYECTBA, CIIOPTA,
TpyZJa U OOIIECTBEHHBIX OTHOIICHUIA;
- CITOCOOHOCTH BOCIIPUHUMATE Pas3-
JINYHBIE BUJBI UICKYCCTBA, TPATUIIUU
nu TBOp‘-IeCTBO CBOCTrO U leyI‘I/IX Ha-
POZIOB, ONTYIIATh SMOITMOHATIHHOE
BO3JIEHCTBUE UCKYCCTBA;

- yOeXKIIEHHOCTh B 3HAYMMOCTH ISt
JIMYHOCTH U OOIIECTBA OTCYECTBEH-
HOTO U MUPOBOI'O UCKYCCTBA, STHUYE-
CKHX KYJbTYPHBIX TPaJULUI U Ha-
POIHOTO TBOPYECTRA;

- TOTOBHOCTh K CAMOBBIPaXEHHIO B
Pa3HbIX BUJaX UCKYCCTBA, CTpeMIIe-
HUE TIPOSIBIISITH KAY€CTBA TBOPUYECKOM

- YMETB OIIEPUPOBATH MOHATUAMU: CPEAHEE
apudmeTHyeckoe, MeluaHa, HauboJbIIee
1 HauMeHbLIee 3HaYCHHUS, pa3Max, IIcIep-
CHsl, CTAaHIAPTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa;

- yYMeThb HW3BJIEKATh, WHTEPIPETHPOBATH
MHQOpPMaIHIO, MPEICTABICHHYIO B TaOJIHU-
ax, Ha JuarpamMmax, rpadukax, oOT-
paXkaloNIyl0 CBOMCTBA pealbHBIX MpoLec-
COB M SIBJICHUI; TPENCTaBIATh HHPOpMa-
LU0 C IOMOIIBIO TaOJIHI] U THarpaMM; 1c-
CIIEIOBATh CTATHCTHYCCKUE JaHHBIC, B TOM
YHCIie C PUMEHEHHEM TpadHUYecKux Me-
TOJIOB ¥ DJICKTPOHHBIX CPEJICTB;

- YMETh ONEPHUPOBATh MOHATHUSAMH: TOYKa,
npsiMasi, TUIOCKOCTh, MPOCTPAHCTBO, ABY-
TpaHHBIA yrod, CKPEIUBAIONIHECS
NpsAMBbIE, TAPAJIEIBbHOCT W IIEPIECHIU-
KYJSIPHOCTb IPSIMBIX M INIOCKOCTEH, Yroi
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araHocTH; OBJaJeHHe YHHBEPCAIb-
HBIMH

KOMMYHHUKATHBHBIMH J1elCTBH-
AMU:

a) o0eHue:

- OCYIIECTBIISTH KOMMYHHKAIHH BO
Bcex cepax )Ku3HHU;

- pacro3HaBaTh HeBepOAIbHBIC CPe/i-
CTBa OOLICHWSI, TOHUMATh 3HAYCHHE
COLIMAIBHBIX 3HAKOB, PACIIO3HABATD
OPEIMOCHUIKNA KOH(PIUKTHBIX CHTYa-
LU{A M CMST9aTh KOH(IUKTHI;

- Pa3BEpHYTO U JIOTHYHO M3JIarath
CBOIO TOYKY 3PEHHS C HCIOJIB30Ba-
HHEM SI3BIKOBBIX CPEJICTB.

MEXIY NMPSIMBIMH, YTOJI MEXKAY MPAMOU U
IUIOCKOCTBIO, YTOJI MEXIY IIIOCKOCTSMH,
paccTosHHE€ OT TOYKM JIO IUIOCKOCTH,
paccTosiHHE MEXY MPSIMBIMH, PACCTOSHHE
MEXAY IUIOCKOCTSIMH;

- YMETh UCTIONB30BaTh IPU PEIICHUH 3a/1a4
u3y4eHHble (aKThl U TEOPEMbI IUIAHUMET-
pHH; YMEHHE OLICHUBATH Pa3Mephl 00OBeK-
TOB OKPY’KaIOIIEro MUpa.

OK 06. IIposBmare Tpax-
JaHCKO-NIATPHOTHYECKYTO
MO3ULIMI0,  JIeMOHCTPHUPO-
BaTh OCO3HaHHOE TIOBeJIe-
HHUE Ha OCHOBE TPaJHUIMOH-
HBIX POCCHUICKHX JTyXOBHO-
HPaBCTBCHHBIX HeHHOCTeﬁ,
B TOM 4HMCIE€ C y4e-
TOM rapMOHH3AIHU
MEXHAIIMOHATIBHBIX U MEX-
PEIMTHO3HBIX OTHOIICHUIA,
MIPUMEHATh CTaHIApPTHl aH-
THKOPPYIIIMOHHOTO  MOBe-
JICHUSI

- OCO3HaHHE OOYYAIOIIUMIUCS POC-
CUHCKON- TpakJaHCKOM HIEHTUYHO-
CTH,

- IIeJICHATIPaBICHHOE Pa3BUTHE BHYT-
PEHHEH MO3UIIMY THYHOCTH Ha OCHOBE
JIyXOBHO- HPABCTBCHHBIX IEHHOCTEH
HaponoB Poccuiickoit ®Pepepanuu,
I/ICTOpI/I‘IeCKI/IX nu HallMOHAJIbHO-
KyJNbTYypHBIX Tpaaunui, GopMupoBa-
HHE CHUCTEMbI 3HAUNMBIX I[EHHOCTHO-
CMBICIOBBIX ~yCTAHOBOK, aHTHKOP-
PYIIIHOHHOTO MHPOBO33PCHHUS, Ipa-
BOCO3HAHUS, SKOJIOTHYCCKOH KYJBTY-
pBI, CIOCOOHOCTH CTaBHUTh IEIH U
CTpOI/ITI) KU3HCHHBIC IIJIAHBI;

B yacTH rpajkIaHCKOr0 BOCIHTA-
HUS:

- OCO3HaHHWE CBOWX KOHCTHUTYIIHOH-
HBIX TIPaB U 00S3aHHOCTEH, YBaXKCHIEC
3aKOHA U TPABOIIOPSIIIKA;

- TPUHATHE TPAJAUIUOHHBIX HAIHO-
HAJIBHBIX, OOIICYCIIOBCUCCKUX TyMa-
HUCTHUYCCKUX U I[eMOKpaTI/ILIeCKI/IX
IICHHOCTEH;

- TOTOBHOCTh TPOTHBOCTOSITH HIEO-
JIOTHH JKCTPEMH3Ma, HAIlMOHAIN3MA,
kceHo(poOHMH, IMCKPUMHUHAIINN  TI0
CONMANBHBIM, DPEJIUTHO3HBIM, PAaco-
BBIM, HAIIMOHAJHHBIM MPH3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO JIesi-
TEIBHOCTb B HMHTEpecax  TIpax-
JITAHCKOTO OOIIEeCTBa, Y4acTBOBATh B
caMOyTIpaBIeHHH B  00mieodpa3o-
BaTEIIFHOW OpTaHW3aIlMA W JIETCKO-
FOHOIIIECKUX OpPTaHU3aIHAX;

- yMEHHUE B3aUMOJICHCTBOBATH C COIIH-
aNbHBIMH WHCTHTYTaMH B COOTBET-
CTBUM C WX (YHKIUAMH M Ha3HaYeC-
HUEM;

- TOTOBHOCTb K TYMaHUTApHOM M BO-

- YMETb ONEPUPOBATH MOHATHAMU: IPAMO-
yTOJIbHAs CHCTEMa KOOPJAUHAT, KOOpANHA-
Thl TOYKH, BEKTOpP, KOOPAWHATHI BEKTOpA,
CKaJIPHOE IIPOU3BEICHUE, YIOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOU3BEJIE-
HHE BEKTOpa Ha 4YMCIIO; HAXOAUTH C IIOMO-
MIBI0 HM3YYEHHBIX (OPMYJ KOOpPAWHATHI
CEpelMHBl OTPE3Ka, PACCTOSHUE MEXKIY
JBYMS TOYKaMH;

-yMETh BBIOMPATh MOAXOAAMINN H3Yy4eH-
HBIA METOJ| IJIsl pelIeHUs 3aJadd, pacio-
3HaBaTh MareMaTHdeckue (akTel W
MaTeMaTU4ECKUEe MOAEIH B IPUPOAHBIX U
OOILECTBEHHBIX SIBIICHUSAX, B HCKYCCTBE;
yMEHHE NPUBOIUTH MPUMEPHl MaTeMaTH-
YECKUX OTKPBITUN POCCUICKON U MUPOBOI
MaTeMaTU4EeCKON HayKH.

- YMETh ONEPHPOBATH MOHATUSAMU: CITy4daii-
HBII ONBIT U CITydaifHOE COOBITHE, BEPOST-
HOCTb CJIy4ailHOTO COOBITHS; YMETH BBI-
YHCIISTh BEPOSTHOCTH C UCIOJIb30BaHHEM
rpagu4eckuXx ~ METOJOB;  HPUMEHSTH
(GopMyJIBI CIIOXKEHHS M YMHOXEHHs Be-
pOsITHOCTEH, KOMOWHATOpHBIE (aKThl H
(hopMyIIBI IPH PEIICHNH 33]]a4; OLIEHUBATh
BEPOSITHOCTH PEATBbHBIX COOBITHH; 3HAKOM-
CTBO CO CITy4ailHBIMHM BEIMYMHAMU; yMe-
HUE MPHUBOAMUTH IPHUMEPHl NPOSBICHUS
3aKOHa OOJIBIIMX YHCENl B NPHPOIHBIX H
OOILECTBEHHBIX SIBIICHHSX
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MMWHOBPHAYKMU Poccun
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DenepanbHOE rocyJapcTBEHHOE O10KETHOE
00pa3oBaTeNIbHOE YUPEXKACHUE BBICIIETO 00pa30BaHUs
«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH)] OLCHOYHBIX CPECACTB IJid HpOMC)](yTOqHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1

crp. 16 u3 69 |

[lepBbiit 3x3eMILIAP

KOIIHA Ne

JIOHTEPCKOH JEATeNbHOCTH; IaTpUO-
THUYECKOTO BOCHHTAHHUS: - CHOPMHUPO-
BAHHOCTb POCCHUHCKON TIpakJaHCKOM
UJEHTUYHOCTH, MATPUOTU3MA, YBaXKe-
HUS K CBOEMY HapoJy, UyBCTBA OTBET-
cTBeHHOCTH nepen PonuHol, roppo-
CTH 3a CBOM Kpai, cBor Poauny, cBoi
SI3BIK U KYJIBTYPY, IPOIIJIOE U HACTOSA-
Iee MHOTOHALMOHAIBHOTO Hapoja
Poccun; 1IEHHOCTHOE OTHOLIEHHE K
TOCYAapCTBEHHBIM CHMBOJIAM, HCTO-
pUYECKOMY M  IPUPOJHOMY Ha-
Clequio, MaMATHUKAM, TpPagULUsiM
HaponoBs Poccun, nocruxenusm Poc-
CHH B HayKe, HCKYCCTBE, CIIOPTE, TeX-
HOJIOTUSIX U TPYIE;

- wuaeiHas yOEXIEHHOCTb, TOTOB-
HOCTb K CITy’KeHHuIo u 3amute Oteue-
CTBa, OTBETCTBEHHOCTH 3a €T0 Cy150Y;
OCBOEHHBIE o0ydJaromumMucs
MEXXIIPEeIMETHbIE OHATUS U YHUBEP-
casibHbIe yueOHble neiicTBHs (peryJis-
THUBHBIC, I03HABAaTEIbHbBIE, KOMMYHH-
KaTHBHBIC);

- CHOCOOHOCTh MX HCIIONB30BaHHA B
[103HABATEIbHON U COLMAIIbHOM Mpak-
THUKE, TOTOBHOCTH K CaMOCTOSTEINb-
HOMY IJIAHUPOBAHUIO U OCYLIECTBIIE-
HUIO y4eOHOI NesTeTbHOCTH, OpraHu-
3alMi y4eOHOro COTPYJHHYECTBA C
MearOrTMYeCKUMH  PaOOTHUKAMH U
CBEPCTHUKAMH, K y4aCTHIO B [IOCTpOE-
HUM WHAWBUAYaJIbHONH 00pa3oBaTelb-
HOH TpaekTopuu;

- OBJIaJICHNE HaBBIKAMH Y4eOHO - HC-
CIEeOBaTENIbCKOM, MPOEKTHOM 1
COLIMANIBHON JesITeNbHOCTU

OK 07 CopeiicTBOBaTh CO-
XpaHEHUI0  OKpY’Karomiei
cpembl, pecypcocOepexe-
HUIO, IPUMEHAThH 3HaHUS 00
HW3MEHEHHUH KJIMMarTa,
MPUHIUNBL  OCpEeKITMBOTO
MIPOU3BOAICTBA, 3P (HEKTHBHO
JIECTBOBAaTh B UpE3BbIUAM-
HBIX CUTYaIUsIX

- HC IpUHUMATh I[eﬁCTBHH, IIPUHOCHA -
1[Me BpeJ] OKPYXKarollen cpese;

- yMeTb  IIPOTHO3MpOBAaTh  He-
OJIaroNnpusTHBIE SKOJOTHYECKUE I10-
CIICNICTBUS TPEANPUHAMAEMBIX Heii-
CTBUii, IPEAOTBpPAILATH UX;

- pPACUIMPUTH OIBIT JEATEIBHOCTH
9KOJIOTHIECKOI HAMTPaBICHHOCTH;

- pa3pabaTbIBaTh IUIaH PEIICHHUs PO-
6JIEMBI C YUETOM aHaIN3a MMEFOIINX-
sl MaTepPHAIILHBIX 1 HEMaTepUaIbHBIX
pecypcoB;

- OCYLICCTBJIATH IICJICHATIPABICHHBIN
TIONCK MEPEeHoca CPEICTB U CIIoco00B
NCUCTBUsL B MPO(ECCHOHAIBHYIO
cpeny,

- YMCTh NEPECHOCUTHL 3HAHUA B MTO3HA-
BaTEJIFHYIO U MPAKTHYECKYIO 00IacTh
KHU3HEJeATeNbHOCTH;

- yMeTb OIEpUpPOBaTh  MOHATHUSIMH:
GbyHKIMS, HenpepbIiBHAsT (yHKIUS, TPOU3-
BOJHAs, IEpBOOOpa3Hast, OIpeIeIeHHBII
HHTETpal;

- YMETh HAaXOIHUTh NPOHM3BOJHBIC 3JIEMEH-
TapHbIX (yHKINH, HCHIONB3YsI CIIPaBOYHBIE
MaTepHalibl; UCCIEO0BaTh B MPOCTEHUIINX
cirydasx (pyHKIMM Ha MOHOTOHHOCTH, Ha-
XOAUTHh HAHOOJNBIINE U HANMEHBIIUE 3HA-
YeHUs! GYHKIMH; CTPOUTH rpahIKi MHOTO-
YJICHOB C HCIIOJB30BAaHUEM armmapara
MaTeMaTHYeCKOro aHalu3a; MPUMEHSTh
MPOU3BOAHYI0 TPH pEIICHHH 3amady Ha
JBIDKCHHUE; penaTh IPaKTHKO-OPHEHTHPO-
BaHHbIE 3aJa4d Ha HauOoNbIINE W
HavMEHbBIINE 3HAYEHUs, Ha HaXOXXICHHUE
MYTH, CKOPOCTH U YCKOPEHHUSI;

- YMETh ONEPHPOBATh MOHATHIMU: JIBUKE-
HHE B IPOCTPAHCTBE, OI00HBIE PHUTYpHI B
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MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE

@’} 00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)
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Bepcus noxymenta - 1 ctp. 17 u3 69 [lepBslii 3x3eMILTAP | KOITHA Ne

- TIpe/uIaraTb HOBBIC IPOEKTHI, OIE- | IPOCTPAHCTBE; UCIOJIB30BATH OTHOIICHHUE
HUBAaTh WAEW C TO3MLMH HOBHU3HBI, | IUIOHIaZied TOBEpXHOCTEH U 00BEMOB
OPUTHMHAIBHOCTH, NPAKTHYECKON 3HA- | TOAOOHBIX (DUTYp NP PELICHUH 331aY;
YHMOCTH; - YMETb BBIUUCIIATh TEOMETPUUECKHUE BEIIU-
- JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, | YWHBI (JUIMHA, YTOJI, IUIOMab, 00bEM, III0-
BHOCUTh KOPPEKTHBBI B J€ATeNb- | INaAb IMOBEPXHOCTH), HCIIONB3YS H3y4YeH-
HOCTb, OIIGHHUBAaTh  COOTBETCTBUE | HbIC (DOPMYJIBI K METOJIBI

PE3YNBTaTOB LEISIM

3. Conep:xaHue OLIEHOYHBIX CPEACTB MO JUCHUILIUHE
3.1 Buabl 0LleHOYHBIX CPeCTB

Kon, naumeHnoBa- Ilepeyensn KouTtposupyemsie Cemectp Homep | HaummenoBanue
HHE KOMIIeTeHIINH NJIAHNPYEMBbIX TeMbl/ 3alaHuA OLI¢CHOYHOI0
corsacuo ®IoC pe3yJIbTaToB pa3zaenbl (HOMep U cpeacTBa
o0y4eHus no Ha3BaHMe pa3jiesa u3

JTUCHHUIIJIMHE PIIJ n.2.2)

OK 01. Beibupars 3narn: m.2.1. Pazmen 1. IloBropenwme | 1,2 1, 6, 10, Tect
CHOCOOBI PEIICHUS Komnerenuum, Kypca MaTEMAaTUKU 14, 24,
3a1a4 3aKpeIUIEHHBIE 32 OCHOBHOM HIKOJIBI 30, 42,
MpodeCCHOHANBHON | AUCHUIUTUHOM Pasgen 2. Ilpsmble u 46, 50,
JIeSITCIIbHOCTH IUTIOCKOCTH B 62, 65,
MPUMEHHUTEIBHO K MIPOCTPAHCTBE 68, 76,77
Pa3INIHbIM Paznen 3. Koopaunats!
KOHTEKCTaM U BEKTOPBI

Paznen 4. OcHOBBHI

TPUTOHOMETPHH.

Tpuronomerpuaeckue

(yHKIHIN

Paznen 5.

KommiekcHble unciia
Paznen 6. IlponsBonHas

(hyHKIHH, ee
IpUMEHEeHNE

Paznen 7.
MHororpaHHUKH U TeIa
BpaIlCHHS

Paznen 8.
IlepBooOpasuas
(ynxkIUY, ee
IpUMEHEeHNE

Pazmen 9. Cremenn u
KOpHH. CrenenHas
dhyHKIHSA

Paznen 10.
[TokazarenbHas
dyHKIHS

Paznen 11.
Jlorapudmer.
Jlorapudmugeckas
(hyHKIHSA

Paznen 12. MHOXecTBa.
DJIeMEHTHI TEOPUH
rpadoB
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE
00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL
«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)
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Pasmen 3. KoopmuHats

Bepcus noxymenta - 1 ctp. 18 u3 69 [lepBslii 3x3eMILTAP KOIIUA Ne
Pazmen 13. DnemeHTHI
KOMOHWHATOPUKH,
CTaTUCTHKH ¥ TEOPUH
BEPOSTHOCTEM
Paznen 14. YpaBuenus
Y HEPAaBEHCTBA
Ymern: 1.2.1. Paznmen 1. IloBTopenue | 1,2 81, 84, Bormpoce! o
KomMnerennmu, Kypca MaTeMaTUKu 86, 88, TeMaM
3aKpeIUIEHHBIE 32 OCHOBHOM IIIKOJIBI 91, 93,
ITUCIATIINHON Paznen 2. Ilpsmble u 95, 97,
IUTOCKOCTH B 99, 101,
IPOCTPAHCTBE 103, 106,
Paznen 3. Koopaunatsi 108, 111
U BEKTOPBI
Pazmen 4. OcHoBbI
TPUTOHOMETPHUH.
TpuroHomeTrpuueckue
(yHKIHAN
Paznen 5.
KomrutekcHblie yucna
Paznen 6. IlpousBonHas
(dyHKIUH, ee
MIPUMEHCHUE
Paznen 7.
MHororpaHHuKH U Tea
BpaICHAS
Paznen 8.
[TepBoOOpazHas
(dyHKIHH, ee
MIPUMECHCHUE
Pazmen 9. Crenenu u
KOPHH. Crenennas
hyHKIHSA
Paznen 10.
[TokazarenpHas
dhyHKIHSA
Paznen 11.
Jlorapugmel.
Jlorapudmuyeckas
(hyHKIHSA
Pasgen 12. MHOXecTBa.
DNIeMEHTHI TEOpUH
rpagoB
Paznen 13. DnemeHTs
KOMOWHATOPHUKH,
CTaTUCTHKH W TEOPUHU
BEpPOSITHOCTEH
Paznen 14. YpaBuenus
Y HEPaBEHCTBA
HmeTthb Paznen 1. IloBropenue | 1,2 114, 130 3amaua
NMPaKTHYECKU Kypca MaTeMaTHKH
ONBIT: m.2.1. | OCHOBHOI LIKOJBI
Komnerenuu, Paznen 2. Ilpsmble u
3aKperIEHHbIC 3a | TUIOCKOCTH B
JUCITUTUTAHOM MIPOCTPAHCTBE
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE
00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL
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Bepcus noxymenta - 1 ctp. 19 u3 69 [lepBslii 3x3eMILTAP KOIIUA Ne

U BEKTOPHI

Pasgen 4. OcHOBBI

TPUTOHOMETPHUH.

TpuroHomerpuyeckue

(dyHKIIIN

Paznen 5.

KomruiekcHbie uncia

Paznen 6. IlpousBonHas

(hyHKIHH, ee

MIpUMEHEeHNE

Paznen 7.

MHororpaHHUKH | TeIa

BpalleHUs

Paznen 8.

IlepBooOpa3uas

(dyHKIMY, ee

MIpUMEHEeHNE

Pasgen 9. Crenenun u

KOpHH. CrerneHnHas

dhyHKIHSA

Paznen 10.

[TokazarenbHas

dyHKIHS

Paznen 11.

Jlorapudmer.

Jlorapudmugeckas

hyHKIHSA

Paznen 12. MuoxecTBa.

DJIeMEHTBI TEOPUH

rpadoB

Pazgen 13. DnemeHTHI

KOMOWHATOPHKH,

CTaTUCTHKH H TEOPUH

BEPOSATHOCTEH

Paznen 14. YpaBHenus

Y HEPaBCHCTBA
OK 02. 3Harb: m.2.1. | Paznen 1. IloBropenue | 1,2 3,6,8,13, Tecr
Hcnons3oBarh Komnerenuuu, Kypca MaTeMaTuKu 17, 26,
COBpPEMEHHbIE 3aKpeIIEHHbIE 3a | OCHOBHOM HIKOJIBI 32, 44,
CpeZACTBA ITOMCKa, UCHUILINHON Pazmen 2. Ilpsmbie u 48, 53,
aHaIM3a 1 IIOCKOCTH B 66, 71,
HWHTEpIpEeTaIN MIPOCTPAHCTBE 78, 80
nHPOPMALIH, U Paznen 3. Koopaunaret
WH(POPMAITMOHHBIC u BekTopsl Pazmen 4.
TEXHOJIOTHH JIJISt OCHOBBI
BBITTOJIHCHHS 3a]1a4 TPUTOHOMETPHH.
npodeCCHOHATBEHON TpuronomeTpuueckue
JIeSITEIIBHOCTH (hyHKIIN

Paznen 5.

KomrekcHble uncia

Paznen 6. [IpousBoanast

(dyHKIHH, ee

MPUMEHCHUE

Paznen 7.

MHOrorpaHHuKH U TeNa

BpaIICHUS
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE
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Bepcus noxymenta - 1 ctp. 20 u3 69 | [lepBslii 3x3eMILTAP KOIIUA Ne

Paznen 8.

[TepBooOpazHas

(yHKIHH, ee

MIpUMEHECHUE

Paznen 9. Crenenu u

KOpHH. CrenenHas

dyHKIHS

Paznen 10.

ITokazarenpHas

hyHKIHSA

Paznen 11.

Jlorapudmel.

Jlorapudmuyeckas

dyHKIUSA

Paznen 12. MHoxecTBa.

DNeMEHTHI TeOpUu

rpadoB

Pasgen 13. DneMeHTHI

KOMOHWHATOPUKH,

CTaTUCTHKH ¥ TEOPUHU

BEPOSTHOCTEMH

Paznen 14. YpaBHenus

Y HEPAaBEHCTBA
YMmerh: m.2.1. | Pazmen 1. IloBTopenue | 1,2 82, 83, Bonpocs! mo
Kommnerenmmu, Kypca MaTeMaTUKu 85, 87, TeMaM
3aKperIEHHbIE 32 | OCHOBHOM LIKOJIBI 90, 92,
JACIMTUTMHON Paznen 2. Ilpsmble u 94, 96,

IITOCKOCTH B 98, 100,

IIPOCTPAHCTBE 102, 104,

Paznen 3. Koopaunatst 107, 114

U BEKTOPBI

Pasmen 4. OcHOBHI

TPUTOHOMETPHUH.

TpuroHoMeTpudIecKue

(yHKIIN

Paznen 5.

KoMmekcHble unciia
Paznen 6. IlponsBonHas

(dyHKIHUH, ee
MIpUMEHEeHNE

Paznen 7.
MHorOorpaHHUKH U TEa
BpaICHAS

Paznen 8.
IepBooOpa3Has
(dyHKIUH, ee
MIPUMEHCHUE

Pazgen 9. Cremenn u
KOpHH. CrenenHas
yHKIHSA

Paznen 10.
[TokazarenbHas
dhyHKIHSA

Paznen 11.
Jlorapudmer.
Jlorapudmmueckas
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE

00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL
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Bepcus noxymenta

-1 ctp. 21 u3 69 | [lepBslii 3x3eMILTAP KOITHA Ne

hyHKIHSA

Pasgen 12. MHOXecTBa.
DIeMeHTHI TEOpHUU
rpagoB

Paznmen 13. DnemeHThI
KOMOWHATOPUKH,
CTaTUCTUKNU W TEOPpUHU
BEpOSITHOCTEH

Paznen 14. YpaBaenus
1 HEpaBeHCTBA

Hmetn Paznen 1. IloBropenue | 1,2 128, 129 3amaua
NMPaKTHYeCKUii Kypca MaTeMaTUKH
ONBIT: m.2.1. | OCHOBHOM IIKOJIbI
Komnerenimu, Pazgen 2. Ilpsimble u
3aKperIEHHBIC 3a | IJIOCKOCTH B
JACIMIUIMHON MIPOCTPAHCTBE

Pazmen 3. KoopmuHatsr

U BEKTOPHI

Paznen 4. OcHoBHI

TPUTOHOMETPHH.

TpuroHomerpuueckue

(yHKIUN

Paznen 5.

KommiekcHpIe yncita
Paznen 6. [TponsBognas

(hyHKIHH, ee
IIPUMCHEHHE

Paznen 7.
MHOTrOrpaHHHUKH H Tela
BpallleHHs

Paznen 8.
[TepBoobOpaznas
(hyHKIHH, ee
IpUMEHECHUE

Pasgen 9. Crenenn u
KOpHH. CrenenHas
dyHKIHSA

Paznen 10.
Iloka3zarenbHas
(hyHKIHSA

Paznen 11.
Jlorapudmer.
Jlorapudgmnueckas
dhyHKIHSA

Paznen 12. MHoXecTBa.
OIeMeHTHI TEOpHUH
rpadoB

Pazmen 13. DnemeHTHI
KOMOWHATOPHKH,
CTaTUCTHKH ¥ TEOPUH
BEPOSTHOCTEM

Paznen 14. YpaBuenus
Y HEpaBEHCTBA

OK 03.
[InanupoBars u

3HaTb: m.2.1. | Pazmen 1. IloBropenue | 1,2 5, 11, 19, Tect
Kommnerenmmu, Kypca MaTeMaTUKu 22, 27,
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE
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peann30BBIBaTh 3aKpeIUIEHHBIE 32 | OCHOBHOM IIIKOJIBI 34, 37,
coOCTBEHHOE UCUUILIAHOMN Pazmen 2. Ilpsmbie u 41, 47,
mpo¢eCCHOHAEHOE IJIOCKOCTH B 58, 51,
U JUYHOCTHOE MIPOCTPAHCTBE 67,73,79
pa3BuTHE, Paznen 3. Koopaunatst
HpeIIPUHUMATENBCK U BEKTOPBI
VIO JIESITeTbHOCTD B Pazmen 4. OcHoBbI
npodecCUOHATBHOM TPUTOHOMETPUH.
coepe, TpuronoMeTpudeckue
HCIIOH30BaTh (yHKIAN
3HaHMSI 110 IPABOBOM Paznen 5.

1 QUHAHCOBOM KomnuiexcHsle uncna
IrpaMOTHOCTH B Paznen 6. IlpousBonnas
Pa3IMYHBIX (yHK1IMY, ee
JKU3HCHHBIX MIPUMEHECHUE
CUTYaLUsAX Paznen 7.
MHororpaHHuKku 1 Tena
BpaICHAS
Paznen 8.
[TepBooOpazHas
(dhyHKIUH, ee
MPUMEHCHUE
Pazgen 9. Crenenn u
KOpHH. CrenenHas
hyHKIHSA
Pasgen 10.
[NokazarenpHas
dhyHKIHSA
Paznen 11.
Jlorapugmel.
Jlorapudmuyeckas
(dyHKIHS
Paznen 12. MHOXeCTBa.
DJIeMeHTHI TEOpUH
rpadoB
Pazgen 13. DnemeHTs
KOMOWHATOPHUKH,
CTaTUCTHKH ¥ TEOPUHU
BEpPOSITHOCTEMN
Paznen 14. YpaBHeHus
1 HEpaBeHCTBA
Ymers: n.2.1. | Pazngen 1. IloBropenue | 1,2 82, 87, Bormpocs! o
Kommierenuu, Kypca MaTreMaTUuKu 92, 96, TeMaM
3aKperiEHHbIE 3a | OCHOBHOM IIIKOJIBI 98, 100,
TUCHUITAHOM Paznmen 2. Ilpsambie u 102, 104,
ITOCKOCTH B 105, 107,
IIPOCTPAHCTBE 109, 110,
Paznen 3. KoopnuHatsr 112,113
U BEKTOPHI
Paznen 4. OcHOBHI
TPUTOHOMETPUH.
Tpuronomerpuaeckue
dyHKIIUN
Paznen 5.
KommutexcHsle uncna
Paznen 6. [IponsBognast
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE
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(I)OH}l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 cTp. 23 u3 69 | [lepBslii 3x3eMILTAP KOIIUA Ne
(hyHKIHH, ee
MIpUMEHEeHNE
Paznen 7.
MHororpaHHUKH | TeIa
BpalleHUs
Paznen 8.
IlepBooOpa3uas
(dyHKIMY, ee
MIpUMEHEeHNE
Pasgen 9. Crenenun u
KOpHH. CreneHHas
dhyHKIHSA
Paznen 10.
ITokazarenbHas
dyHKIHS
Pazpnen 11.
Jlorapudmer.
Jlorapudmugeckas
hyHKIHS
Paznen 12. MuoxecTBa.
DJIeMEHTBI TEOPUH
rpadoB
Pazgen 13. DnemeHTHI
KOMOHMHATOPHKH,
CTaTUCTHKH ¥ TEOPUH
BEPOSATHOCTEH
Paznen 14. YpaBHeHus
Y HEPaBCHCTBA
Hmern Paznmen 1. [loBropenue | 1,2 115, 126 3agada
NMPaKTHYECKU Kypca MaTeMaTUKH
ONbIT: m.2.1. | OCHOBHOM IIKOJIbI
Kommerenium, Pazmen 2. Ilpsmbie u
3aKpeIUIEHHBIE 3a | IIOCKOCTH B
JIHACLMILUIMHON MIPOCTPAHCTBE
Paznen 3. Koopaunaret
U BEKTOPBI
Pazgen 4. OcHoOBBI
TPUTOHOMETPHUH.
Tpuronomerpuueckue
(hyHKIIN
Paznen 5.

KoMiuiekcHble unciia
Paznen 6. [IpousBoanast

(dyHKIUH, ee
NIpUMEHEHHE

Paznen 7.
MHOrorpaHHuKH U Tena
BpAIICHUS

Pasgen 8.
[epBooOpazHas
(yHKIHH, ee
IIpUMEHEHHE

Pazgen 9. Crenenu u
KOpHH. CremnenHas
dyHKIHSA

Paznen 10.
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE
00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL
«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH}l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 cTp. 24 u3 69 | [lepBslii 3x3eMILTAP KOIIUA Ne

ITokazarenpHas

hyHKIHSA

Paznen 11.

Jlorapudmel.

Jlorapudmuyeckas

dyHKIUSA

Paznen 12. MHOXecTBa.

DneMEHTHI TeOpUu

rpadoB

Pasgen 13. DneMeHTHI

KOMOHWHATOPUKH,

CTaTUCTHKH ¥ TEOPUHU

BEPOSTHOCTEMH

Paznen 14. YpaBHenus

Y HEPAaBEHCTBA
OK 04. 3HaTb: m.2.1. | Pazmen 1. IloBTopenue | 1,2 7, 16, 21, Tect
O dexTuBHO Kommerenmnmy, Kypca MaTeMaTHKH 28, 36,
B3aUMOJIEICTBOBATh | 3aKpeIIEHHBIC 3a | OCHOBHOM IIKOJIBI 43, 52,
n paborarts B JUCLUTUTHHON Pasgen 2. Ilpsmble n 54, 57,
KOJUICKTHBE U IITOCKOCTH B 60, 63,
KOMaH/ie MIPOCTPAHCTBE 69, 72,75

Paznen 3. Koopaunats!

U BEKTOPBI

Pasmen 4. OcHOBHI

TPUTOHOMETPHUH.

TpuroHoMeTpudecKue

(yHKIIN

Paznen 5.

KomMmekcHble unciia
Paznen 6. IlponsBonHas

(dyHKIHH, ee
IIPUMEHEHHE

Paznen 7.
MHOTOrpaHHUKH U TEa
BpaIICHU

Paznen 8.
IepBooOpa3Has
(dyHKIUH, ee
MpUMEHEHHE

Pazgen 9. Cremenn u
KOpHH. CrenenHas
dhyHKIHS

Paznen 10.
[TokazarenbHas
dhyHKIHSA

Paznen 11.
Jlorapudmel.
Jlorapudmugeckas
hyHKIHS

Paznen 12. MHoOXecTBa.
DJIEMEHTHI TEOPUH
rpagoB

Pazgen 13. DnemeHTHI
KOMOWHATOPUKH,
CTaTUCTHKH M TEOPUHU
BEpOSITHOCTEH
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE
00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL
«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH}l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 cTp. 25 u3 69 [lepBslii 3x3eMILTAP KOIIUA Ne
Paznen 14. YpaBaenus
1 HEpaBeHCTBA
YMmeTs: n.2.1. | Paznen 1. IloBropenue | 1,2 83, 86, Bormpocs! o
Kommierenmuu, Kypca MaTeMaTUuKu 88, 90, TeMaM
3aKperIEHHbIC 33 | OCHOBHOM IIIKOJIEI 92, 93,
JMCIUTIIMHOM Pazmen 2. Ilpsmbie u 95, 97,
IJIOCKOCTH B 99, 101,
MIPOCTPAHCTBE 103, 105,
Pazmen 3. KoopmuHatsr 107, 109
1 BEKTOPHI
Pazgen 4. OcHOBHI
TPUTOHOMETPUH.
TpuroHoMeTpUdIeCKUe
(yHKIUN
Paznen 5.
KommiekcHbie uncia
Paznen 6. [TponsBognas
(hyHKIHH, ee
MIpUMEHCHUE
Paznen 7.
MHOrOrpaHHUKH U TeJia
BpallcHHS
Paznen 8.
[TepBoobOpaznas
(hyHKIHH, ee
MIpUMEHECHUE
Paznen 9. Crenenu u
KOpHH. CrenenHas
dhyHKIHSA
Paznen 10.
ITokazarenpHas
(hyHKIHSA
Paznen 11.
Jlorapudmer.
Jlorapudmugeckas
dhyHKIHSA
Paznen 12. MHoxecTBa.
OIeMeHTHI TEOpHUH
rpadoB
Paznen 13. DneMeHTHI
KOMOWHATOPHKH,
CTaTUCTHKH ¥ TEOPUH
BEPOSTHOCTEM
Paznen 14. YpaBuenus
Y HEPaBEHCTBA
Hmertnb Paznmen 1. IloBTopenue | 1,2 124, 125 3agaya
NMpPaKTHYeCKUii Kypca MaTeMaTUKH
ONbIT: m.2.1. | OCHOBHOM IIKOJIbI
Kommerenmum, Paznen 2. Ilpsmble u
3aKpCTUIEHHEIC 3a | MIOCKOCTH B
JTUCIUTUTHHOMN MPOCTPAHCTBE
Paznen 3. Koopaunatst
U BEKTOPBI
Pazgen 4. OcHOBBI
TPUTOHOMETPHH.
TpuroHoMeTpuyecKue
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE
00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL
«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH}l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 cTp. 26 u3 69 | [lepBslii 3x3eMILTAP KOIIUA Ne

(hyHKIAN

Paznen 5.

KommurekcHplie gncna

Paznen 6. [IpousBoanast

(dyHKIUH, ee

MPUMEHCHUE

Paznen 7.

MHoOrorpaHHuKH U Tena

BpaICHAS

Pasgen 8.

[epBooOpazHas

(yHKIUH, ee

MPUMEHECHUE

Pazgen 9. Crenenu u

KOpHH. CremneHHas

dyHKIHS

Paznen 10.

[lokazarenpHas

hyHKIHS

Paznen 11.

Jlorapugmel.

Jlorapudmuyeckas

dyHKIHS

Paznen 12. MHOXecTBa.

OJIeMeHTHI TEOpUH

rpacdoB

Paznen 13. DneMeHTHI

KOMOMHATOPHUKH,

CTaTUCTHKH M TEOPUU

BEpPOSTHOCTEHN

Paznen 14. YpaBHeHus

1 HEpaBeHCTBA
OK 05. 3HaTb: m.2.1. | Pazmen 1. IloBTopenue | 1,2 2,9, 15, Tect
Ocy1ecTBIsITh Komnerenuuu, Kypca MaTEMAaTUKU 20, 26,
YCTHYIO U 3aKpeIIEHHBIE 32 | OCHOBHOM LIKOJIBI 31, 35,
MMHCbMEHHYIO JIHUCIUTLIMHON Paznen 2. Ilpsimble u 40, 45,
KOMMYHUKAIUIO Ha IUTOCKOCTH B 53, 59,
TOCyJapCTBEHHOM MIPOCTPAHCTBE 64,70, 74
sa3b1ke Poccuiickoit Paznen 3. Koopaunats!
denepanuu ¢ U BEKTOPBI
y4eTOM Pasgenr 4. OcHOBEI
ocobeHHOCTeH TPUTOHOMETPHUH.
COLIMAJILHOTO U Tpuronomerpuueckue
KYJIBTYpPHOTO (yHKIIUH
KOHTEKCTa Paznen 5.

KomMmiekcHble unciia
Paznen 6. IlpousBonHas

(hyHKIHH, ee
MpUMEHEHHE

Paznen 7.
MHororpaHHUKH U TEa
BpaIlcHHS

Paznen 8.
IlepBooOpasuas
(dyHKIHUH, ee
MpUMEHEHHE
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE
00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL
«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH}l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 cTp. 27 u3 69 | [lepBslii 3x3eMILTAP KOIIUA Ne

Pasmen 9. Cremenn u

KOpHH. CrenenHas

hyHKIHSA

Paznen 10.

[TokazarenbHas

dyHKIUSA

Paznen 11.

Jlorapudmer.

Jlorapudmugeckas

hyHKIHSA

Paznen 12. MHoOXecTBa.

DeMEeHTbI TEOPUH

rpagoB

Paznmen 13. DnemeHTHI

KOMOWHATOPUKH,

CTaTUCTHKH H TEOPUHU

BEPOSATHOCTEH

Paznen 14. YpaBHeHus

1 HEpaBCHCTBA
YMmeTn: m.2.1. | Paznen 1. IloBropenue | 1,2 81, 85, Bormpocs! o
Komnerenuu, Kypca MaTeMaTUKU 87, 88, TeMaM
3aKperiEHHbIC 32 | OCHOBHOM IITKOJIBI 90, 92.
MCIUTIIMHOM Pazmen 2. Ilpsmbie u 93, 95,

IIOCKOCTH B 97, 99,

MIPOCTPAHCTBE 101, 103,

Paznen 3. Koopaunaret 105, 107

U BEKTOPHI

Pazgen 4. OcHOBEI

TPUTOHOMETPUH.

Tpuronomerpuueckue

(hyHKIUN

Paznen 5.

KommmekcHbIe yncita
Paznen 6. [IpousBoanast

(hyHKIHH, ee
IIPUMEHEHHE

Paznen 7.
MHOrorpaHHuKU U TeNa
BpallleHHs

Paznen 8.
[TepBooOpaznas
(hyHKIHH, ee
IIPUMCHEHHE

Pasgen 9. Crenenn u
KOPHH. CrerneHnas
dyHKIHS

Paznen 10.
ITokasarenbHas
hyHKIHS

Paznen 11.
Jlorapudmet.
Jlorapudmnueckas
dhyHKIHSA

Paznen 12. MuoxecTBa.
OIeMeHTHI TEOpUH

rpadoB
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE
00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL
«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH}l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 cTp. 28 u3 69 [lepBslii 3x3eMILTAP KOIIUA Ne
Pazmen 13. DnemeHTHI
KOMOHWHATOPUKH,
CTaTUCTHKH ¥ TEOPUH
BEPOSTHOCTEM
Paznen 14. YpaBuenus
1 HEpaBeHCTBa
HmMmeTthb Paznmen 1. IloBTopenue | 1,2 117, 121, 3amaya
NpaKTHYeCKU i Kypca MaTeMaTHKH 122
OMBIT: m.2.1. | OCHOBHOM IIKOJIBI
Kommerenmnm, Paznen 2. Ilpsmble u
3aKpEIIEHHbIE 3a | IUIOCKOCTH B
JICIUTTITMHON IPOCTPAHCTBE
Paznen 3. Koopaunatst
Y BEKTOPBI
Pazgen 4. OcHoOBHI
TPUTOHOMETPHUH.
TpuroHomeTrpuueckue
(yHKIHAN
Paznen 5.
KomriekcHele uncia
Paznen 6. IlpousBonHas
(dyHKIUH, ee
MpUMEHEHHE
Paznen 7.
MHororpaHHuKH U Tea
BpaICHAS
Paznen 8.
[TepBoOOpazHas
(dyHKIHH, ee
MIpUMEHEHHE
Pazgen 9. Crenenn u
KOPHH. Crenennas
hyHKIHSA
Paznen 10.
[TokazarenbHas
dhyHKIHSA
Paznen 11.
Jlorapugmel.
Jlorapudmuyeckas
(hyHKIHSA
Pasgen 12. MHOXecTBa.
DIeMeHTHI TEOpUH
rpagoB
Pazgen 13. DnemeHTHI
KOMOWHATOPHUKH,
CTaTHUCTHUKH M TEOPHUH
BEpPOSITHOCTEH
Paznen 14. YpaBuenus
1 HEpaBeHCTBA
OK 06. [TposiBasTH 3HaTh: n.2.1. | Pazmen 1. IloBropenue | 1,2 4, 10, 12, Tecr
IPaKAaHCKO- Komnerenuun, Kypca MaTeMAaTUKU 18, 23,
NaTPUOTUYECKYIO 3aKpeILIEHHBIE 3a | OCHOBHOM IIIKOJIBI 25, 29,
MO3HUIIHUIO, JHUCIUTIMHOM Pazmen 2. Ilpsmbie u 33, 39,
JIEMOHCTPUPOBATh MJI0CKOCTH B 43, 49,
OCO3HAHHOE MIPOCTPAHCTBE 55,61,75
NOBEJEHNE Ha Pazmen 3. KoopmuHatsr
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE

00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

e

(I)OH}l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 cTp. 29 u3 69 [lepBslii 3x3eMILTAP KOIIUA Ne
OCHOBE U BEKTOPHI
TpaIUIIHOHHBIX Pasgen 4. OcHOBBI
pOCCUCKUX TPUTOHOMETPHUH.
JTyXOBHO- TpuroHomerpuyeckue
HPaBCTBEHHBIX (dyHKIIIN
LICHHOCTEH, B TOM Paznen 5.
YHUCJIE C YUYETOM KomruiekcHbie uncia
rapMOHH3aLUU Paznen 6. IlpousBonHas
MEKHAIIMOHAIBHBIX (hyHKIHH, ee
U MEXPETTUTHO3HBIX MIpUMEHEeHNE
OTHOIIIEHUH, Paznen 7.
MIPUMEHSITh MHororpaHHUKH | TeIa
CTaHIAPThI BpaIlCHHS
AQHTUKOPPYNLIUOHHOT Paznen 8.
0 MOBEJICHHUsI [TepBooOpazHas
(dyHKIMY, ee
MIpUMEHEeHNE
Pasgen 9. Crenenun u
KOpHH. CrerneHnHas
dhyHKIHSA
Paznen 10.
[TokazarenbHas
dyHKIHS
Pazpnen 11.
Jlorapudmer.
Jlorapudmugeckas
hyHKIHSA
Paznen 12. MuoxecTBa.
DJIeMEHTBI TEOPUH
rpadoB
Pazgen 13. DnemeHTHI
KOMOHMHATOPUKH,
CTaTUCTHKH H TEOPUH
BEPOSATHOCTEH
Paznen 14. YpaBuenus
1 HEpaBEHCTBA
Ymersb: m.2.1. | Paznen 1. IloBTOpeHue 81, 84, Bormpocs! o
Kommnerenuuyn, Kypca MaTeMaTHUKU 89, 91, TeMaM
3aKperIEHHbIC 3a | OCHOBHOM IIIKOJIBI 94, 96,
UCHUILINHON Pazmen 2. Ilpsmbie u 98, 100,
IIOCKOCTH B 102, 104,
MIPOCTPAHCTBE 106, 108,
Paznen 3. Koopaunaret 110, 114
U BEKTOPHI
Pazgen 4. OcHoOBBI
TPUTOHOMETPHUH.
Tpuronomerpuueckue
(hyHKIIN
Paznen 5.
KomriekcHble uncia
Paznen 6. [IpousBoanast
(dyHKIHH, ee
MPUMEHCHUE
Paznen 7.
MHOrorpaHHuKH U TeNa
BpaIICHUS
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE
00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL
«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH}l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 ctp. 30 u3 69 | [lepBslii 3x3eMILTAP KOIIUA Ne
Paznen 8.
[TepBooOpazHas
(yHKIHH, ee
MIpUMEHECHUE
Pazgen 9. Crenenu u
KOpHH. CrenenHas
dyHKIHS
Paznen 10.
ITokazarenpHas
hyHKIHSA
Paznen 11.
Jlorapudmel.
Jlorapudmuyeckas
dyHKIUSA
Paznen 12. MHOXecTBa.
DNeMEHTHI TeOpUu
rpadoB
Pasgen 13. DneMeHTHI
KOMOHWHATOPUKH,
CTaTUCTHKH ¥ TEOPUHU
BEPOSTHOCTEMH
Paznen 14. YpaBHeHus
1 HEpaBeHCTBa
Hmernb Pazmen 1. Ilosropenwme | 1,2 126, 127 3amaga
NpaKTHYECKU Kypca MaTeMaTHKH
ONBIT: m.2.1. | OCHOBHOM LIKOJBI
Komnerennun, Pasgen 2. Ilpsmble n
3aKperi€HHbIE 3a | TUIOCKOCTH B
JUCIIATUTHHOM MIPOCTPAHCTBE
Paznen 3. Koopaunats!
U BEKTOPBI
Pasmen 4. OcHOBHI
TPUTOHOMETPHUH.
TpuroHoMeTpudIecKue
(yHKIIN
Paznen 5.

KoMmekcHble unciia
Paznen 6. IlponsBonHas

(dyHKIHUH, ee
MIpUMEHEeHNE

Paznen 7.
MHorOorpaHHUKH U TEa
BpaICHAS

Paznen 8.
IepBooOpa3Has
(dyHKIUH, ee
MIPUMEHCHUE

Pazgen 9. Cremenn u
KOpHH. CrenenHas
yHKIHSA

Paznen 10.
[TokazarenbHas
dhyHKIHSA

Paznen 11.
Jlorapudmer.
Jlorapudmmueckas
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE

00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH}l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta

-1 ctp. 31 u3 69 | [lepBslii 3x3eMILTAP KOITHA Ne

hyHKIHSA

Pasgen 12. MHOXecTBa.
DIeMeHTHI TEOpHUU
rpagoB

Paznmen 13. DnemeHThI
KOMOWHATOPUKH,
CTaTUCTUKNU W TEOPpUHU
BEpOSITHOCTEH

Paznen 14. YpaBaenus
1 HEpaBeHCTBA

OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpY’Karomiein
cpensl,
pecypcocbepexeHn
0, IPUMEHATH
3HaHUSA 00
M3MCHCHUN
KJIUMara, PUHITUATIBI
OCpEIKITUBOTO
TIPOU3BO/ICTBA,

¢ dexkTuBHO
JIEMCTBOBAThH B
Ype3BbIUANHBIX
CUTYaIUsIX

3HaTh: m.2.1. | Pazuen 1. IloBropenue | 1,2 5, 11, 17, Tect
Kommerenmuu, Kypca MaTeMaTuKu 20, 24,
3aKpeIIEHHBIE 3a | OCHOBHOM IIKOJIBI 28, 32,
TUCIUATIIIMHOMN Pazmen 2. Ilpsmbie u 40, 45,

ITIOCKOCTH B 50, 56,

MIPOCTPAHCTBE 63, 71,

Pazmen 3. KoopmuHatsr 76,

U BEKTOPHI

Pazgen 4. OcHOBHI

TPUTOHOMETPHH.

TpuroHomerpuueckue

(yHKIUN

Paznen 5.

KommiekcHpIe yncita
Paznen 6. [TponsBognas

(hyHKIHH, ee
IIPUMCHEHHE

Paznen 7.
MHOTrOrpaHHHUKH H Tela
BpallleHHs

Paznen 8.
[TepBoobOpaznas
(hyHKIHH, ee
IpUMEHECHUE

Pasgen 9. Crenenn u
KOpHH. CrenenHas
dyHKIHSA

Paznen 10.
Iloka3zarenbHas
(hyHKIHSA

Paznen 11.
Jlorapudmer.
Jlorapudgmnueckas
dhyHKIHSA

Paznen 12. MHoXecTBa.
OIeMeHTHI TEOpHUH
rpadoB

Pazmen 13. DnemeHTHI
KOMOWHATOPHKH,
CTaTUCTHKH ¥ TEOPUH
BEPOSTHOCTEM

Paznen 14. YpaBuenus
Y HEPaBEHCTBA

YMmeTh: m.2.1. | Paznen 1. IloBropenue | 1,2 82, 85, Bormpocs! o
Kommnerenuun, Kypca MaTeMaTUKu 87, 90, TeMaM
3aKpeIUIEHHBIE 3a | OCHOBHOM IIIKOJIBI 93, 95,
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE

00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL
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IJIOCKOCTH B 101, 103,
MIPOCTPAHCTBE 105, 107,
Paznen 3. Koopaunaret 109, 113
Y BEKTOPBI
Pazmen 4. OcHoBbl
TPUTOHOMETPHH.
Tpuronomerpuyeckue
(hyHKIAN
Paznen 5.

KoMmiuiekcHble uncia
Paznen 6. [IpousBoanas

(dyHKIUH, ee
[IpUMEHEHHE

Paznen 7.
MHoOrorpaHHuKH U Tena
BpaICHAS

Pasgen 8.
[epBooOpazHas
(yHKIUH, ee
IIpUMEHEHHE

Pazgen 9. Crenenu u
KOpHH. CremnenHas
dyHKIHS

Paznen 10.
IoxkasarenpHas
hyHKIHSA

Paznen 11.
Jlorapugmel.
Jlorapudmuyeckas
dyHKIHS

Paznen 12. MHoOxecTBa.
OJIeMeHTHI TEOpUH
rpacdoB

Paznen 13. DnemMeHTHI
KOMOMHATOPHUKH,
CTaTHUCTHUKH M TEOPHUHU
BEpPOSTHOCTEHN

Paznen 14. YpaBHeHus
Y HepaBeHCTBA

Hmernb Pazmen 1. IoBropenwme | 1,2 119, 120, 3amaga
NPaKTHYeCKUil Kypca MaTEMAaTUKU 121
OIBIT: m.2.1. | OCHOBHOI HIKOJIBI
Komnerennun, Pasgen 2. Ilpsmble u
3aKpeIUIEHHBIE 3a | MIOCKOCTU B
JUCLUIUINHOMN MIPOCTPAHCTBE

Paznen 3. Koopaunats!

Y BEKTOPBI

Pasgenr 4. OcHOBEI

TPUTOHOMETPHH.

TpuroHomeTrprudeckue

(yHKIIIH

Paznen 5.

KommnekcHrpie uncna
Paznen 6. IlpousBonHas
dyHKITHY, ee
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MIpUMEHEeHNE
Pasznen 7.
MHOTOTrpaHHUKH U Tela
BpaIcHHS
Paznen 8.
IlepBooOpa3uas
(yHKIHH, ee
MIpUMEHEeHNE
Pazgen 9. Crenermn u
KOpHH. CrenenHas
hyHKIHSA
Paznen 10.
[TokazarenbHas
dyHKIUSA
Paznen 11.
Jlorapudmer.
Jlorapudmugeckas
(hyHKIHSA
Paszgen 12. MuoxecrBa.
DJIeMEHTHI TEOPUH
rpadoB
Paznen 13. DneMeHTHI
KOMOUHATOPUKH,
CTaTUCTHKH H TEOPUHU
BEPOSATHOCTEH
Paznen 14. YpaBHeHus
1 HEPaBCHCTBA

3.2 ConepxxaHue OLIEHOYHBIX CPEICTB

YacTts 1. baza TecTOBBIX BOIPOCOB 3aKPHITOTO TUIIA

1. Ipouumaiime 3adanue, svibepume npasunvroii omeem

OtBetbTe Ha Bonpoc. Kakas u3 nepeurcieHHbIX (OpMYI COOTBETCTBYET (OPMYJIE COKPALLICHHOTO
yMHOMKEHUS @°— b ?

1) a*-2ab + b’

2) (a-b)(atb)

3)a’-b’

4) a*+2ab + b?

2. Ilpouumatime 3a0anue, vibepume NPAGUIbHBIL OMEEM

OtBeThTe Ha Bompoc. [1o kakoit popmyIie BEIUUCISIETCS TIOMIAAb TPEYTOJIbHUKA?
I)S=a-b

2)S=(a-b)/2

3)S=2-ab

4) (a-b)/3.

3. Ilpouumatime 3a0anue, svibepume NPAGUILHbLIL OMEEN

OtBetbTe Ha Bonpoc. Kakoe U3 crieayromumx yucen 3aKioueHo Mmexay unciaamu 10/17 u 5/8?
1) 0,4

2)0,5

3) 0,6
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4) 0,7
4. Ipouumaiime 3adanue, sblbepume NPABUILHBLL OMEEN
OtBethTe Ha Bonpoc. Jlausl rpaduku Gynkumii. Kakas popmyna cooTBeTCTBYET rpaduky c):

a) b
YA ) [ VA C)
\ f VA
! 1
1
o[ 17 ol 1
., ol 1
1
1) y—2x6
2) y=x’—8x+11
_—9
3) y=—1
4)y =x+5

5. Ilpouumaiime 3a0anue, eblOepume NpasuUIbHbIL OMEem

OtBetbre Ha Bompoc. B AABC, rue sin C= AB/AC. Kakast u3 cTOpOH SABISI€TCS THIOTEHY30M
AABC?

1) AB

2) AC

3)BC

4)CB

6. IIpouumaiime 3a0anue, eblOepume NPasUILHLIL OMEem
OrtBetbTe Ha Bompoc. Kak untaercsi CMHMBOIMYECKasl 3aIKCh: aEf.
1) TouKa a MPUHAUICIKUT TUIOCKOCTH

2) TOYKa a MPUHAAJTICIKUT NMPSAMOH B

3) mpsiMas a MPUHAIJICIKUT TUIOCKOCTH 7

4) mpsiMast a epeceKaeT MI0CKOCTh 3

7. [Ipouumaiime 3a0anue, 8vlbepume NPasUIbHLIL OMEem

OTtBeTtbTe Ha Bompoc. [ImockocT o u f UMeroT oHy 001IyI0 TOUKy. KakoBO MX B3aMHOE pacrio-
JI0KEeHHEe?

1) mapamiensHbI

2) nepecekaroTcs Mo IpsiIMOi

3) coBmagaroT

4) ckpemuBaroTCcs

8. Ilpoyumatime 3adanue, 8vibepume NPAGUILHLLI OMEEM
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[Tponomxkute Teopemy. Eciiu npsimasi, npoBeicHHAs Ha MJIOCKOCTH Y€pe3 OCHOBAHNUE HAKJIOHHOM,
MEPIeHIUKYJISIpHA €€ MPOSKIIMH, TO OHA...

1) neprnieHUKyJIIpHA U CaMOM HaKJIIOHHOM

2) mapajuiesibHa U caMOi HaKJIOHHOM

3) CKpeluBaeTcsi ¢ HAKJIOHHON

4) neprneHIuKyJIsipHa OCHOBAaHUIO HAKIOHHOM

9. Ilpouumaiime 3a0anue, eblOepume NPasUILHLIL OMEem

N3 ToYkM K MIIOCKOCTH MPOBEACHBI TEPICHAUKYJIAP U HaKJIOHHAas. [[MHa HAaKJIOHHOM paBHA 29
CM, MPOEKIIUsI HAKJIOHHOM paBHa 21 cMm.

OtBeTbTe HA Bompoc. Uemy paBHa [yIMHA TEPIICHIUKYIsIpa?

1) 18

2)22

3) 20

4) 14

10. Ilpouumatime 3a0anue, 8vibepume NPAGUILHLLI OMEEN

OtBetbTe Ha Bonpoc. [lansr Touku A(1,0,5), B(-2,0,4), C(0,-1,0), D(0,0,2). Kakas u3 3TUX TO4YEK
JICKUT HA KOOpAUHATHOM npsimon Oy?

A

2)B

3)C

4) D.

11. Ilpouumatime 3a0anue, 8vibepume nPaBUILHbILU OMBEEM

OtBeThTe Ha Bonpoc. Kakue u3 Bekropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KoymuHeapHbI?
l)a,B

2)c, B

3)a,c

12. Ilpouumatime 3a0anue, 8bibepume NPasuIbHLLIL OMEEn

OtBetbTe Ha Bompoc. ansl Touku A(2,0,5), B(2.,4,-2) C(-2,6,3). CepennHoil Kakoro oTpe3ka siB-
nsiercs Touka M(0,3,4) ?

1) AB

2) BC

3) AC

4) CB.

13. Ilpouumatime 3a0anue, 8bibepume NPAsUIbLHLLI OMEEN

HaiiguTre uncino n, ecim TOYKH aHbl ¢ koopaunaramu A(2,0,5), C(-2,6,3), M(0,n,4), rae Touka M
— cepenuna AC.

1) n=5

2) n=4

3)n=3

4) n=2

14. IIpouumaiime 3a0anue, gblbepume npasUIbHbLL OMEem
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OtBeThTe Ha BOMpOC. B kakoi yeTBEepTH pacIoyioKeHa TOYKA, MOJyYeHHAs] MOBOPOTOM TOYKH
P(1;0) na yromn 0=400°?

1

)10

3) I

41V

15. Hpouumaﬁme meKkcm u ycmaHoeume coomeemcmeue

VYIibl U3MEpSIOTCS B TPaayCHOM M paamaHHoW Mepe. JIroOyro rpaaycHyr0 Mepy yria MOXKHO
BBIPA3UTh B pajitaHax U HA00OPOT.

K kxaxmoil mo3uIuu, JaHHOW B JIEBOM CTOJOIE, MOJOCPUTE COOTBETCTBYIONIYIO TO3UIIMIO U3
IPaBoOro cToNdIA

a) 51/6 1) 210°
b) 5n/12 2) 150°
¢) 7n/6 3)75°

d) 5m/4 4) 225°

3anumuTe BeIOpaHHbIC UGPHI TTOJ] COOTBETCTBYIONIMMHE OYKBAMH
a b C d

16. IIpouumatime 3a0anue, gbloepume npasuUIbHLIL OMEem

OtBethTe Ha Bompoc. Kakas u3 Gpopmysn cooTBeTCTBYET OCHOBHOMY TPUTOHOMETPHUIECKOMY
TOXIECTBY?

1)sin’a + cos* o= 1

2) sin* o - cos’ o= 1

3) sin’x - cos* .= 1

4)sin® a+ cos’ a =3

17. Ilpouumaiime mexcm u ycmaunogume coomeemcmeue

TpuroHomerpuueckne (GpyHKIIUU UMEIOT BHI Sin X, COS X, Ig X, ctg X, IPU 3TOM X — apTyMEHT
Tpuronomerpuyeckon ¢ynknuu. C nomompio (GopMyn MOXHO MpeoOpa3oBbIBATH OAHY
KOHKPETHYIO (PYHKIIHIO.

K kaxmoil mo3unuu, TaHHOW B JIEBOM CTOJIONE, MOAOEPUTE COOTBETCTBYIONIIYIO TMO3UIIMIO W3
MIPaBOro CTONIOIA

a) cos® a - sin® a = cos2a 1) hopmyna IBOMHOIO aprymeHra

b) cos(a + ) = cosacosP — sinasinf 2) hopMyna MOJOBUHHOTO apTyMEHTA

¢) tga/2= sina/(1+cosa) 3) dopmyna crokeHUs apryMEHTOB

d) tg20= (ctg’a — 1)/ 2ctgo 4) KOCUHYC JBOWHOIO yIia
3anumuTe BeIOpaHHbIC UG PHI IOJI COOTBETCTBYIOIIMMHU OYKBAMHU

a b c d

18. Ilpouumatime 3adanue, 8vibepume NPAGUILHLLI OMEEN
[Tponomxkure popmyiy 2-sina-cosa = ...
1) cos2a
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2) sin2a
3) tg2a
4) ctg2a

19. Ilpouumatime 3a0anue, 8vibepume NPAGUILHLLI OMEEN

[Iponomxkute onpenenenne. TaHIEHCOM yTiia 0L HA3bIBACTCS OTHOIICHUE!
1) sino/cosa

2) coso/sina

3) l/ctga

4) HET MPaBWIILHOTO OTBETA

20. IIpouumaiime 3a0anue, eblOepume npasuUIbHbIL OMeem

1) cos(a— )

2) sin(o — B)

3) cos(a + B)

4) cos(a +P)

21. IIpouumatime mexcm u ycmanogume coOomeenmcmaue

@opMmynbl  TOpUBEIEHUS — OTO  COOTHOIIEHHUS, KOTOpBIC MO3BOJSIOT  MEperTH  OT
TPUTOHOMETPHUUYECKHUX (QYHKIMH BUAA K QYHKIMAM apryMeHTa. C X MOMOIIBIO CUHYC, KOCHHYC,
TQHT€HC M KOTAHTE€HC MPOU3BOJIBHOTO YIVIa MOYKHO TMPUBECTU K CHHYCY, KOCHUHYCY, TAHT€HCY U
KOTaHTeHCy yria u3 uarepsaia ot 0 1o 90 rpagycos (ot 0 1o paauan).

K kxaxmoil mo3uiuu, AaHHON B JIEBOM CTOJOLE, MOAOEPUTE COOTBETCTBYIOUIYIO MO3UIMIO U3
IIPaBoOro cTosdua

a) cos(m/2 + a) 1) sina
b) sin(m - o) 2) tga
c) tg(2m - o) 3) -tga
d) ctg (3n/2 - o) 4) -sina
3anumuTe BeIOpaHHbIE HU(PHI ITOJI COOTBETCTBYIOIIMMHU OyKBaMHU
a b Cc d

22. Ilpouumaiime 3a0anue, 8blbepume npasuibHulll OMeen

[Iponomxure onpenenenue. Kocunycom Ha3bIBAaeTCs ... TOYKUA ETUHUYHOM OKPYKHOCTU
1) abcrucca

2) opauHaTa

3) koopMHaTa

23. IIpouumaiime 3a0anue, eblOepume npasuibHbulLL OMeem

OtBetbTe Ha Bonpoc. Kakas u3 pyHKuui sinx, cosx, tgx, ctgx sBisercs 4€THOU?
1) sinx

2) cosx

3) tgx

4) ctgx

24. Ilpoyumatime 3adanue, 8vibepume NPAGUILHLLI OMEEN
[TpomomkuTe CBOWCTBO TPUTOHOMETPUYCCKUX (yHKIMHA. MHOXECTBO 3HAYCHUH (QYHKIUH
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y=SinxX, y=COSX SIBJISICTCS ...
D[-1; 1)
2)(-1;1]
3)[-1;0)
4)[-1; 1]

25. I[Ipouumaiime 3adanue, gblbOepume npasuibHullL OMeem

OtBerpTe Ha Bompoc. Kakoe u3 umcen m/2, m/6, m/3, 2n/3 sBisercs KOpPHEM YpaBHEHUS
cos x = 1/2?

1) x=mn/2

2) x=7/6

3)x=mn/3

4) x=2mn/3

26. Ilpouumatime mexcm u ycmanogume coomeemcmeue

TpuUroHoMeTpUYECKOE YpaBHCHHE — YPaBHEHHUE, COJIEpIKalllee HEM3BECTHOE IO/ 3HAKOM
TPUTOHOMETPUUYECKOU (DYHKITUU

K kaxaoW mo3uiuu, JaHHOW B JIGBOM CTOJIOLE, MOAOEPUTE COOTBETCTBYIONIYIO IMO3UIHMIO M3
IIPaBoOro cTosdua

a) TpuroHoMeTpuuecKoe ypaBHEHHE, IPUBOJUMOE K KBaJI- 1) 2cos’x + 3sin® x= - 2cosx
paTHOMYy

b) OIHOPOIHOE TPUTOHOMETPUUICCKOE YPABHCHHE 2) sinx + sin3x = sin5x - sinx
c¢) IlpocTeiiniee TPUTOHOMETPUIECKOE YPABHCHHE 3) 2sindx = \3

d) TpUroHOMETPUUYECKOE YPABHEHHE, PELIAEMOE C TOMO- 4) 2sin’x — cos’x= 5sinxcosx
et popmyst mpeodpazoBaHus CYMMBI OTHOUMEHHBIX

TPUTOHOMETPUYECKHX (PYHKIUH B IPOU3BEICHHE

3anuimunTe BeIOpaHHbIE HU(GPHI IO COOTBETCTBYIOIIMMHU OYKBaMHU
a b c d

27. Ilpoyumatime 3adanue, 8vibepume NPAGUILHLIU OMEEm
OtBeThTe Ha Bompoc. Ha pucyHKax mpejcTaBlieHbl TpaduKu TpUroHOMeTpuuecknx Gpyuknuid. Ha

KaKOM U3 HUX M300pakeH 3cku3 rpaduka QyHKIUN y=8mxgq
I)a
2)b
3)c
4Hd

b

a) )
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28. IIpouumatime 3a0anue, gvbloepume nPasUiIbHbIU OMeem

OtBeTbTe Ha Bompoc. Ha KakoM U3 pUCYHKOB H300pakeH 3cku3 rpaduka GyHkuum » ~ gx 9
I)a

2)b
3)c

\ R \

\ A

\ \

b X

) \ 0 o

\ 0

\ \

;\ | : \ 1

“ . | -

(AGERaELnunh JESREVARRRRVA

o\ \ 1 [t ff ok

% d
¢) 7 Y ) Z 7 X
\ /o /
\ \ \ / ) SR
\ \ \ L [

29. Ilpoyumatime 3adanue u ycmaHosume cOOmMEencmaue

[IpocTeiimyie TPUTOHOMETPHUYECKUE YPABHEHUSI — ATO YPaBHEHHUS CICAYIONINX BUJIOB: COSX = a,
sinx = a, tg X = a, ctg X = a. Pemmth npocreiiinee TPUrOHOMETPUIECKOE YPAaBHEHUE — ITO 3HAYUT
ONMKCaTh MHOKECTBO 3HAYCHUH TEPEMEHHON X, IUISl KOTOPBIX JaHHAs TPUTOHOMETPHUYECKAs
(GYHKIHSI MPUHUMACT 33/IaHHOE 3HAYCHHE a.

K xaxxqpoMy ypaBHEHHIO B JIEBOM CTOJIOIE, MTOIOEPHUTE COOTBETCTBYIONTYIO (POPMYITY M3 MPaBOTO
cTosOIa

a) sinx =a 1) x = arcctga + mn, n€Z

b) cosx =a 2) x = +-arccosa + 2mn, n€Z

c)tgx=a 3) (-1)"arcsina + ©tn, n€Z

d)ctgx=a 4) x = arctga + mn, n€Z
3anumuTe BoIOpaHHbIe LU PHI 1O]I COOTBETCTBYIOIIUMU OyKBaMHU

a b c d

30. Ilpouumaiime 3adarue, gvlOepume nPasUIbLHbINL OMEem
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CrnoxuTe 1Ba KOMIDIEKCHBIX uncia (3 + 51) + (7 — 21)
1)3+5i
2)3-5i
3)5+3i
4) 10+31

31. Ilpouumaiime 3adarue, gvlOepume npasUIbHbINL OMEem
VYMHOXKBTE JIBa KOMIUIEKCHBIX uncna (2 + 3i)(5 — 7i), ecomm i* = -1
1) 21+

2)8+121

3) 11+1

4) 31+

32. Ilpouumatime 3a0arue, gvlbepume npasuIbHbll OMeem
Paznenure aBa uncna z;= 6 - 21, z, = 3+1

1) 1,6-1,21

2) 1,5-1,11

3) 1,6+1,2i

4) 1,5+1,2i

33. Ilpouumaiime 3adarue, gblOepume npasuUIbHbIN OMeem
BrlimonauTe BRIYUTAHUE JBYX KOMIUIEKCHBIX uncel (5 — 4i) - (6 + 2i).
1)-1-6i

2) -1+6i1

3) 2+2i

4)4-2i

34. Ilpouumatime 3adarnue, 8bloepume NPABUIbLHBLU OMBEEM
OtBetbTe Ha Bompoc. CymiecTByroT mpaBuia U (GopMynsl JudQepeHIIMPOBaHUsS (BBIYNUCICHUS
MIPOU3BOIHBIX ) (DyHKITHIA.
[To kakoit popmyIie BEIYUCISETCS TPOU3BOIHAS IPOU3BEICHHS?
1) (utv)=u"+v’
2) (uv)'=u'v+tuv’
3)(_) — uwv 2LlV
v
4) (fg(x)) =t "(g(x)*g"(x)

35. Ilpouumaiime 3adarue, vlOepume npasUIbHbINL OMeem
Pemnre ypaBuenue f "(x)=0, ecau f(x)=3x> — 6x +4.

1)1

2)-1

3)4

4) -4.

36. Ilpouumatime 3a0arue, gvlbepume npasuUIbHbIl OMeem
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OtBetbTe Ha Bompoc. Ha pucynke nzo0OpaxkeH rpaduk Mporu3BOAHON QyHKIMH f(X), onpeaeneH-

Hoii Ha uHTepBaie (—10; 8). Ckonbko Touek MakcumyMa GyHKIUH f(x) Ha oTpe3ke [—9;6]?
y

7T =
7T, Y b A -
S|l ANV ™

s
2) 4
3)2
4)3

37. Ilpouumaiime 3adarue, vlOepume NPasUIbLHbIN OMEem
OtBeThTe Ha Bompoc. YeMy paBHa NpoM3BOAHAsS DYHKIUH y=COS X ?
1) y'=—sin’x

2) y'= -2 sin’x
3) y'=-2cos x sinx
4) y'=2cos X.

38. Ilpouumatime 3adarnue, 8bloepume NPABUIbHbLI OMBEEM
OrtseTbTe Ha Bonpoc. YeMy paBHa Npou3BoaHas GpyHKIUK y=2x"?

1)y'=5x
2)y'=6x
3)y=6

4) y'=6x".

39. Ilpouumaiime 3adarue, gvlOepume nPasUIbLHbINL OMEem
OrtBeThTe Ha Bonpoc. UeMy paBHa pon3BogHas GyHKIUIO y=2X *+3X.

l)y'=2x

2)y'=4x+1
3)y'=4x+3
4)y'=4x-3

40. IIpouumaiime 3a0anue, eblOepume npasUIbHbIL OMeem

OrtBeThTe Ha BOIPOC. MarepuanbHas TOUKa JBHKETCS M0 3aKoHy X(t)= tH+t-5t*+4t. Kakas
bopMyIa 3aBHCUMOCTH CKOPOCTH OT BpeMeHH?

1) v(f)= 4t*+3t%-5t

2) v(t)= 4t+3t2-10t+4

3) v(t)= 4t+3t%-5t+4

4) v(f)= 42+312-5t+4

41. IIpouumaiime 3a0anue, gblOepume npasUIbHbIL OMeem
OTtBeThTe Ha Bompoc. Uemy paBHa mpousBoaHas Gpynkuuu f (x)=e *-cos x ?
1) f'(x)=e*-cos x - e *-sinx

© ®I'BOY BO «Uenl Y»



MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE

@” 00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH)I OLCHOYHBIX CPECACTB IJid HpOMC)I(yTOqHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 cTp. 42 u3 69 [lepBslii 3x3eMILTAP KOITHA Ne

2) f'(x)=e*-cos x + e *sinx
3)f'(x)=¢e*-cos x
4) f'(x) =- e *-sinx

42. I[Ipouumaiime 3a0anue, gblOepume NpasUibHbuILL OMeem
OTtBeTbTe Ha Bompoc. Yemy paBHa npou3BoaHas pyHkiuu f (x)=3* ?
1) f'(x) =3*In3 - In3*

2) f'(x) =3* In3*

3) f'(x) =3*1In3

4) f'(x) =3*In3 + In3*

43. IIpouumaiime 3a0anue, eblOepume npasUIbHbILL OMeem

OtBetbTe Ha Bonpoc. Uemy paBHa npousBojHas GpyHkuu f (x)= sin3x ?
1) f'(x) = 3cosx

2) f'(x) =-3cosx

3) f'(x) = -3sinx

4) f'(x) =3ctgx

44. Ilpoyumatime 3adanue, 8vibepume NPAGUILHLLU OMEEm

[Tpomomxkute npemioxkenue. Eciu B TOUKe X, MPOU3BOIHAS MEHSET 3HAK C TUII0CA HA MUHYC, TO
X0 €CTb ...

1) Touka MUHIMYMa

2) TouKa MaKCUMyMa

3) Touka FKCTpeMyma

4) xpuTHYecKast TOUKa

45. Ilpoyumatime 3adanue, 8vibepume NPAGUILHLLU OMEEm

OtBetbTe Ha Bompoc. Kakoii xapakTep MOHOTOHHOCTH Y GyHKIUH f (X) HAa MPOMEXKYTKE, €CIIU e
IPOM3BOJHAS OTPHILIATENIbHAS HA 3TOM IPOMEXKYTKE?

1) yObIBaeT Ha 3TOM MPOMEXKYTKE

2) BO3pacTaeT Ha 3TOM IIPOMEKYTKE

3) MOHOTOHHA Ha 3TOM IIPOMEKYTKE

4) mocTosiHHA Ha 3TOM IIPOMEXKYTKE

46. I[lpouumatime 3a0anue, gbloepume NPAsUIbHLIL OMEEm

OtBeThTe Ha BOIpOC. B Kakux enuHuIax u3Mepsercs IIoMIa b HIOBEPXHOCTH MHOIOIPaHHUKA?
1) B rpagycax

2) B MeTpax

3) B KBaJIpaTHBIX METpax

4) B IBYyrpaHHbIX Ipajycax.

47. Ilpoyumatime 3adanue, 8vibepume NPAGUILHLLI OMEEN

[Mpomomxkute onpexnencuue. [lapamienenumen Ha3bIBACTCS MPSMOYTOJIBHBIM ...

1) ecniu ero GOKOBBIE pedpa MepIeHAUKYIISIPHBI K OCHOBAHUIO, @ OCHOBAHHUS TIPEICTABIISIFOT COO0H
PSIMOYTOJIBHUKH
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2) eciu ero OOKOBBIC peOpa MapauIeTbHBI MEXKIy COOOH, a OCHOBAHHS IPEACTABISIOT COOOM
PSIMOYTOJIBHUKH

3) ecniu ero OOKOBEIE pedpa MepIeHAUKYIISPHBI K OCHOBAHUIO, @ OCHOBAHHUS IIPEICTABIISIFOT COO0H
napajuIeIorpaMMbI

4) eciii ero OOKOBBIC TPAHU MAPAILICIOTPAMMBI, & OCHOBAHUS MPEACTABIISIOT COOOM MPSAMOYTOIb-
HUKH.

48. I[Ipouumaiime 3a0anue, eblOepume NpasUIbHbIL OMeem

OtBerbre Ha Bompoc. Ilo kakoil (opmyie BBIYHCISIECTCS IUIOMAAb OOKOBOW MOBEPXHOCTH
MpU3MBbI?

1) S = Seox + 2 Socu

2) Sgox =Poc™H

3) S = Seox + S cen

4) Soox =2Pocu*H

49. IIpouumaiime 3a0anue, eblOepume NpasUIbHbIL OMeEem
OtBeTbTe Ha Bompoc. YeMmy paBeH 00BEM MPU3MBI, €CJIM B OCHOBAHWH MPSIMOU MPU3MBI JICHKHUT
MPSIMOYTOJIBHBIN TPEYTOJLHUK C KaTeTaMu 3 U 4, BbICOTa MPU3MBI paBHa 57

-

1)2

2)32
3) 30
4 24

50. Ilpouumatime 3adarnue, 8bloepume NPABUIbLHbLI OMBEEM

OtBetbTe Ha Bonpoc. YTo npeacTasisieT co0oit oceBoe ceueHue Konyca?
1) paBHOOEIpEHHBIN TPEYTOIBHUK

2) paBHOOEApEHHAS TpaTEIHs

3) mpsSIMOYTOJILHUK

4) npssMoyToJIbHAs Tpamneuus

51. Ilpouumatime 3a0arnue, gvlbepume npasuIbHbIl OMeem

OtBetpTe Ha Bonpoc. Kakas ¢purypa nosydaercs npu BpallleHUU NPSIMOYTOJbHOTO TPEYTOJbHUKA
BOKPYT OJJHOTO U3 CBOMX KaTeToB?

1) xonyc

2) yceueHHBI! KOHYC

3) nupamuaa

4) yceueHHas mupamMuaa

52. Ilpouumatime 3a0arue, gvlbepume npasuIbHbll OMmeem
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OtBeTbTe Ha Bompoc. BricoTa munHIpa paBHa 5, pajanyc OCHOBaHHS paBeH 2. UeMy paBeH 00beM
nuiIMHapa’?

1) V=20n

2) V=25n

3) V=24n

4) V=32n

53. Ilpouumatime 3aoarue, 8bloepume NPABUIbHbLI OMBEEM

OtBetbTe Ha Bompoc. OObeM IIMHApa paBeH 126, a miomaas ero ocHoBaHHe paBHa 21. Yemy
paBHa BhICOTa LIUIUHApA?

)5

2)7

3)8

4)6

54. Ilpouumatime 3a0arue, 8bloepume NPABUIbHbLI OMEEM

OtBetbTe Ha Bompoc. Yemy paBHa oOpa3zytolas KOHyca, €CJIM PaJnyCc OCHOBaHHS KOHYCa PaBeH 6,
BbICOTA — 87

1) 10

2)7

3)8

4)6

55. Ilpouumatime 3a0arnue, 8bloepume NPaBUIbHbLI OMBEEM

OtBeTtbTe Ha Bompoc. BricoTa koHyca paBHa 4 cM, a paguyc ocHOBaHUsA — 3 cM. Uemy paBeH 00beM
KOHYyca?

1) 12n

2) l4n

3) 18n

4) 16m

56. Ilpouumatime 3a0arue, 8bloepume NPABUIbHbLI OMBEEM

OtBetpTe Ha Bompoc. Llap paauyca 13 nepecedyeH MI0CKOCTbIO HAa PACCTOSHUY 5 OT IIEHTpa 11apa.
YemMy paBeH paanyc cedeHHs?

1) 10

2) 12

3)8

4)9

57. Ilpouumatime 3a0arue, 8bloepume NPABUIbLHbLI OMBEEM

OtBetbTe Ha Bonpoc. Yemy paBeH 00beM I1apa, eciiu paauyc Iapa paBeH 37
1) 15%

2) 12n

3) 10n

4) 361

58. Ilpouumaiime 3adarue, vlOepume npasUIbHbINL OMeem
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OtBethTe Ha Bompoc. YeMy paBeH paauyc miapa, BMUCAHHOTO B Ky0, eciu pedpo kyda paBHO 8?
1)5
2)6
3)3
4) 4

59. Ilpouumatime 3adarue, 8bloepume NPABUIbLHbLI OMBEEM
OtBetsre Ha Bompoc. Tpu pedpa MPSIMOYTOILHOTO TapajuIeNeNue[a, BBIXOASIINE W3 OTHOU
BEPIIIMHBI, paBHHI 4, 6, 9. UeMy paBeH 00beM Mmapasuienenurea’?

o
D s e

b,

’

a

1) 200
2) 240
3)210
4)216

60. Ilpouumatime 3adarue, gvlOepume NPaAsUILHBIN OMBEEm
OtBetbTe Ha Bonpoc. OCHOBaHUEM MPSIMOW TPEYTOIBHOMN MPU3MBI CITYKUT MPSMOYTOIBHBIN
TpeyroJbHUK ¢ karetamu 6 u 10, 6okoBoe pedpo paBHO 8. Uemy paBeH 00beM NPU3MBI?

C

A

|
1
1
1
1
|
€
//\
¥

- \

1) 200
2) 250
3) 220
4) 240

61. Ilpouumatime 3adarnue, 8bloepume NPABUILHBLLI OMBEEM
OtBetbTe Ha Bonpoc. OCHOBaHHEM MUPAMHU/IbI SBIISETCS MPSMOYTOJIBHUK CO CTOPOHaMU 3 U 4.
Ee o0bem paBeHn 16. UeMy paBHa BbIcOTa MHUpaMUbI?

g
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62. Ilpouumaiime 3adarue, vlOepume nPasUIbHbINL OMEem

OtBeTbTe Ha Bonpoc. Jliis kakoi u3 Gpyrkumii f{(x) pynkums F(x)=x’-3x*+x saBisercsa nepsoodpas-
HOI1?

1) f(x)=3(x*2)

2) f(x)=3x(x*-2)

3) f(x)=3x%-6x+1

4) f(x)=3x*-6x

63. Ilpouumaiime 3adarue, vlOepume nPaAsUILHbIN OMEem

Brruncnure 3HaueHue nepsoodpasuoii F(1) qannoit pynkuun f(x)= 3x*+1
1)2

2)4

3)6

1
4 13.

64. IIpouumatime 3a0arue, gvlbepume npasuUIbHbIN OMeem

OtBetbTe Ha Bompoc. Kakas u3 GpyHKImii nmpeacrapnseT neppoodpaznyto ams f(x)= sinx?
1) F(x)= cosx+C

2) F(x)= -cosx+C

3) F(x)= tgx+C

4) F(x)= -tgx+C.

65. Ilpouumaiime 3adarue, vlOepume NPaAsUILHbINL OMBEEm
2

Breruucnure onpeneseHHblii HHTErpai f xdx.
1

1)-1
2)1

3)-1,5
4)1,5.

66. IIpouumatime 3a0arnue, gvlbepume npasuUIbHbIN OMeem

IIponomxure onpenenenne: Kpuponuuelnas tpanenus — 37T0. ..

1) ¢durypa, orpanndyeHHas cHu3zy orpe3koM [a;b] ocu Ox, cBepXy rpapukoM HEHpepbIBHON
¢bynkuun y=f(x), c 60KOB MPSIMBIMH X=a, X=B

2) ¢urypa, orpaHudyeHHas CHU3Y OTpe3koM (a;b) ocu Ox, cBepxXy rpapukoM HEHpepbIBHON
¢bynkuun y=f(x), c 60KOB MPSIMBIMH X=a, X=B

3) ¢urypa, orpaHuueHHas CHuU3y OTpe3koM [a;b) ocu Ox, cBepXy rpadukoM HENpEepbIBHOM
¢bynkuun y=f(x), c 60KOB MPSIMBIMH X=a, X=B

4) ¢durypa, orpaHndyeHHas cHuU3y oTpe3koM (a;b] ocu Ox, cBepxXy rpapukoM HENpepbIBHON
¢bynkuun y=f(x), c 60KOB MPSIMBIMH X=a, X=B

67. IIpoyumaiime 3adanue, gbloepume npaguIbHbIN OMeen

[Iponomxure onpenenenue: Oynkuus F(X) Ha3piBaercs ...

1) mepBooOpa3znoi ¢yHkiuu f(Xx) Ha HEKOTOPOM MPOMEXKYTKE, €ClU Ui BCEX X U3 3TOT0
npomexyTtka F'(x)= f'(x)
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2) nepBooOpa3Hoii f(X) Ha HEKOTOPOM MPOMEKYTKE, €CITH JJISl BCEX X U3 3TOTO MPOMEXKYTKA

f' (x)=F(x)

3) mepBooOpazHoii (ynkmmu f(X) Ha HEKOTOPOM NHPOMEKYTKE, €CIIM I BCeX X M3 ATOTO
npomexyTtka F'(x)= f(x)

68. IIpouumatime 3aoarue, 8bloepume NPABUILHBLI OMBEEM

[IponomxuTe omnpeneneHue. YpaBHEHUE Ha3bIBaeTCs MOKA3aTENIbHBIM, €CIU IepeMEHHasl X COo-
JEPIKUTCSL. ...

1) B noka3zaresne CTeneHu

2) B OCHOBAaHUU CTEIICHH

3) 3a ckoOKaMu

4) 1 B OCHOBAaHUU CTETICHU U B MOKa3arese CTENEeHH.

69. Ilpouumatime 3adarue, 8bloepume NPABUILHBLI OMBEEM
OtBeTbTe Ha Bonpoc. Kakoe u3 nepedyrciieHHbIX YPAaBHEHUM SBIISIETCS TTOKA3aTEIbHBIM ?
1) 3¥’=5

2) x*-3"=2
3) x*-3x’=0
4) xP+45=8
70. Ilpouumaiime 3adarue, vlOepume nPasUILHbIN OMEem
3" _7

OTtBeThTe Ha Bompoc. UeMy paBeH X, KOpEeHb YpaBHEHHUS: 71 =3 ?
)0
2)3
3)1
4) -1
71. Ilpouumatime 3a0arue, gvlOepume npasuUIbHbIN OMeem

1" 1
OtBeThTE Ha BoMpoc. Yemy paBeH X, KOPEHb YPaBHEHUS 5 =a ?
1)5
2)4
3)6
4) -4

72. Ilpouumatime 3adarnue, 8bloepume NPABUIbLHbLU OMBEEM

OtBetbTe Ha Bonpoc. [Ipu kakom 3Hauenuu x, 10* =0, 0017

1)-3

2)1

3)-2

4)2

73. Ilpouumatime 3adarnue, 8bloepume NPABUIbLHBLU OMBEEM

OtBetbTe Ha Bompoc. Uto OyneT pemeHreM rmoka3aTeabHOro HepaBeHeTsa 5*>125?
1)/00; 4]

2)(3; 00
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3) ( —00;+00 )
4)(3;+0o]

74. Ilpouumaiime 3a0arue, vlOepume nNPasUIbHbIN OMEem
x_ 1
OtBeThbTe Ha BOIpoc. UTo OyaeT perieHreM MmoKa3aTeIbHOro HepaBeHcTBa 7 < 9 ?

1)|—o0;7]
2)(—o0;2]
3)é
4)(—o00;=2¢

75. IIpoyumaiime 3adanue, gbloepume npasuibHblli Omeen

OtBetpTe Ha Bonpoc. Kakas u3 pyHKuuil Bo3pactaeT Ha Bceil 00JacTH onpeaeneHus?
1) f(x)=log; x

2) f(x)=0,7*

3) f(x)=x*

4) fxy="81%,

76. [Ipoyumaiime 3adanue, gbloepume npaguibHblli Omeen

OrtBeTbTe Ha Borpoc. YeMy paBeH KopeHb ypaBHeHus log, 5—x|=27
1)11

2)-11

3)-3

4)3

77. Illpoyumatime mexcm, 8vibepume NPAGUILHbIL OMEEm
OtBeTthTe Ha Bompoc. Kakast oneparus nzo0paxkeHa Ha Kpyrax Dinepa?

A B

1) EEAUB
2) E=AnB
3) E=Ai

4)E=A-B

78. I[Ipouumatime mekcm, 8vibepume nPAGUILHBIU OMBEEM

[Tponomxkute npennoxenue. Eciau nospnenue coObITHs A BIUSET Ha 3HAYEHUE BEPOSTHOCTH CO-
obrTus B, TO mpo coOwiTus A 1 B TOBOpAT, 4TO OHH ...

1) coBMecTHBIE

2) HECOBMECTHbIE

3) 3aBUCHUMBIC

4) He3aBUCHUMBbIE

79. IIpouumatime mekcm, 8vibepume nPAGUILHBIU OMBEEN
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OtBetbTe Ha Borpoc. UrpanpHas KocTh OpollieHa ofuH pa3. Beinasenue uncia «4» Ha BepxHel
IpaHu, KaKuM SIBJISIETCS] COOBITUEM?
1) nocToBepHBIM
2) HEBO3MOXKHBIM
3) cayuyaliHBIM
80. Ilpouumaiime mexcm, evlbepume NpasuibHuLL OMeEen
1
OTBeThTe Ha BoIpoc. BepoaTHOCTH mpomaxa Jjisi TOpIIEAHOTO Karepa paBHa 5" Karep mpoussen
6 BeICTpenioB. YeMy paBHa BEpOSATHOCTH TOTO, YTO BCE 6 pa3 Karep momnai B Leb?
1

2)%
3 )
5 6

4)(5)

Yacts 2. baza TecTOBBIX BOIIPOCOB OTKPBLITOI'O THUIIA

81. Ilpouumauime 3adanue u 3anuwiume pazeepHymulil 000CHOBAHHBIL OMEem
[Tpomomkute onpeaencHue. ApPUPMETUICCKUM KOPHEM HATypajbHOH CTeneHH n>2 U3
HEOTPULIATEIHHOTO YKCIa Ha3hIBACTCA. . .

82. Ilpouumatime 3a0anue, 6cmagbme NPoOnyueHHvle Gopmyvl

L) (Va)m=

. a
[TpomoikuTe cBOMCTBA apudmMeTHueckoro Kopus: 1) Vab=... 2) b

83. IIpouumaiime 3a0anue, 6cmasbme nponyujenHsvie opmyvl
o kn[ km__ m/n—_ n m_
I[Tponomxkure cBoiicTBa apudmeruueckoro kopus: 1) vV a™= ... 2)Y¥a=... 3)Wa" = ...

84. IIpouumaiime 3a0anue, 6cmagvme nponyueHuvle hopmy vl
[TpomomkuTe CBOMCTBA CTETICHEH C pallMOHATBHBIM MTOKa3aTeIeM:

1. ap.aQZ
2. aP:al=
3 (aP)Q=
4, (ab)P=
5. (ab)l =

85. Ilpouumaiime 3adarnue u 3anuwiume paszeepHymuvlli 000CHOBAHHbILU OMEen
[Iponomxure omnpeneneHue. YpaBHEHHs, HMEIOIIME ONHO M TO KE MHOXKECTBO KOPHEW,
Ha3bIBAKOTCHL. . .

86. Ilpouumatime 3adanue u 3anuwiume paszeepHymvlli 000CHOBAHHbIL OMEen
[IponomxuTe onpeneneHrue. YpaBHEHUs, B KOTOPBIX HEU3BECTHOE COACPIKUTCS O] 3HAKOM KOPHSI,
Ha3bIBAIOTCH ...
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87. IIpouumaiime 3a0anue u 3anuwiume pazeepHymoiii 000CHOBAHHYIL OMEem
OtBetbTe Ha Borpoc. Koraa, npu pemennn uppanuoHaIbHBIX YPABHEHHN MOTYT MOSIBUTHCS T10-
CTOPOHHUE KOpHU?

88. Ilpouumatime 3adanue u 3anuwiume pazeepHymuvlii 000CHOBAHHbIL OMEen
[Ipomomxkute mnpeanoxenue. [lokazatenvHas GyHKIMS y=a* SBIsSeTCS BO3pacTarolleid Ha
MHOKECTBE BCEX JICHCTBUTEIBHBIX YHCEIN, €CIIH. .., U YOBIBAIOIICH, €CIIH. ..

89. Ilpouumatime 3a0anue u 3anuwiume paseepHymuvlli 000CHOBAHHbIL OMEen
OtBeTpTe Ha Bompoc. Kakoe cBOMCTBO mokazaTenbHOM (PYHKIMU MPUMEHSETCS MPU PEUICHUH
MOKa3aTeJIbHBIX HEPABEHCTB?

90. Ilpouumatime 3a0anue 6cmasbme NPONYUeHHOE C1080COYemaHue (00nycKaemcs 08a cloéa)
[Ipomomxkute ompexneneHue. JlorapumMoM TMONOKUTENBHOTO 4YHclIa b MO  OCHOBaHHIO a
HA3bIBACTCS IMOKA3aTeNh CTEIICHU, KOTOPYIO HYXKHO BO3BECTH ... YTOOBI TIOTYUHTH ...

91. Ilpouumatime 3adanue u 3anuwiume pazeepHymviii 060CHOBAHHBII OMEem
Pemnre ypasaenune x*-7x+10=0. Eciu ypaBHeHHe uMeeT GoJiee OIHOTO KOPHS, B OTBET 3aIHIIUTE
MEHBIIUHN U3 KOPHEN

92. IIpoyumaiime 3adanue u 3anuuiume pazeepHymuiii 000CHO8AHHbIIL OMEem

Pemmre 3amauy. Bricora BH mapamnenorpamma ABCD nenut ero cropony AD Ha oTpe3ku
AH =2 u HD =32. lnaronans napamienorpamma BD pasna 40. Haiinure nnomanp napasie-
Jorpamma.

93. Ilpouumatime 3adanue u 3anuuiume pazeepHymoiii 060CHOBAHHBII OMEem
Pemmre 3ama4y. Jlansl Bektopel d (-6,0,8) , € (-3,2,-6). Haiimure ckanspHOE NPOU3BEICHUE
BEKTOPOB.

94. Ilpouumatime 3a0anue u 3anuuiume pazeepHymviii 060CHOBAHHBII OMEem
OtBeTbTe Ha Borpoc. [Ipy Kakux 3HAYEHUSX 71 BEKTOPbIA (4,n,2), 8(1,2,n) meprneH MKy IspHbI?

95. Ilpouumatime 3adanue u 3anuuiume pazeepHymoiii 000CHOBAHHBII OMEem
PewmTe 3anauy. Jlansl Bektops d (-6,0,8), & (-3,2,-6). Haiinure KocHHyC yIiia MeXy BEKTOPaMH.

96. [Ipoyumaiime 3adanue u 3anuuiume pazeepHymuviii 0O0CHO8AHHbII OMEem
. T i
Pemure 3anauy. Beruucaure: sin° + cos’.
97. Ilpouumatime 3a0anue u 3anuuiume pazeepHymoiii 000CHOBAHHBII OMEem
. 2 . 2
Pemnre 3anauy. Haiinure 3HaueHHe BbIpaXeHUs 4arccos7 - 4arcsin( —7)

98. Ilpouumatime 3adanue u 3anuwume pazeepHymviti 000CHOBAHHBIL OMEen
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Jokaxkure ToxkaecTBO: 2sin(m/2+a) + cos(m — o)= cosa.

99. Ilpouumatime 3adanue u 3anuwiume pazeepHymviii 060CHOBAHHBII OMEem
Pemre ypaBHenwue: sin’x - 4 sinx + 3 =0.

100. IIpouumaiime 3a0anue u 3anuuiume pazeepHymoiii 000CHOBAHHYIL OMEem

Pemmmre 3amauy.

MarepuanbHas TOUKa JBUKETCS MPAMOJIHHEHHO 110 3aKOHY x[t|=—t'+6°—4t°+5t—5

(rme x — paccTosiHue OT TOYKH OTCUETa B METPax,  — BPEMS B CEKyH/IaX, U3MEPEHHOE C Havaja
nBuxkenHwus ). Halinure ee ckopocTs (B M/C) B MOMEHT BpeMeHH t=3c.

101. IIpouumaiime 3a0anue u 3anuuiume pazeepHymoiii 000CHOBAHHYIL OMEem
Pemmure 3anauy. Ha pucynke uzoOpaxxén rpaduk GyHKIUH y = f(X) 1 KacaTelabHasi K HEMY B TOUKE
¢ abcuuccoii xo. Haliure 3naueHue nponu3BoAHON QyHKIMHU f(X) B TOUKE Xo.

102. IIpouumaiime 3a0anue u 3anuuiume pazeepHymoiii 000CHOBAHHYIL OMEem
Pewmnre 3anauy. Haliqure kputnueckue touku Gpynkuun f(x) = 2x° + 3x* — 4. Onpenenure, Kakue
U3 HUX SBJIIOTCS TOYKAaMM MaKCUMyMa, a KaKue — TOUKaMH MUHUMYyMa

103. IIpouumaiime 3a0anue u 3anuuiume pazeepHymoii 000CHOBAHHYIL OMEem
Pemmre 3anauy. Haiitu Touku skcTpeMyma U 3HaueHHEe (DYHKIIMH B 3TUX TOUYKaX:
fx)=x'-8x*+3.

104. Ilpouumaiime 3a0anue u 3anuwiume pazeepHymoiii 000CHOBAHHBIN OMEen
Pemmre 3amauy. g ¢yskmum f(x) = 3x*-2x Haigure nepBooOpasHyro, rpadMK KOTOPOH
npoxoauT uepes Touky M(1:4).

105. Ilpouumatime 3a0anue u 3anuwiume pazeepHymoiii 000CHOBAHHBI OMEen

Pemmure 3anauy. Ha pucynke uzoOpakeHbl rpa@uk GyHKIMH ) = f(X) U KacaTelbHasi K HEMY B
TouKe ¢ abcuuccoi xo. Haiiaure 3nHauenne npou3BoaHOM GyHKIMHU f{X) B TOUKE Xo.
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YA

ERSS

=Y

a1 1 Xy

106. Ilpouumatime 3a0anue u 3anuwiume pazeepHymuolil 000CHOBAHHYIL OMBEem
Pemmre 3amauy. [Ipsimas y=7x-5 mnapamienbHa kacaTenbHOW K rpaduky ¢ynkiuu Haiinure
abcIyccy TOUKU KacaHus y=x° +6x-8

107. Ilpouumaiime 3a0anue u 3anuwiume pazeepHymuolil 000CHOBAHHYIL OMBEem
3,5 5,5
27737

Haiinure 3HaueHNe BBIPAKEHUS T

108. Ilpouumatime 3a0anue u 3anuwiume pazgepHymuvlil 000CHOBAHHbIL OMEEm
1 11\2

232

72
109. Ilpouumauime 3a0anue u 3anuwiume pazgepHymulil 000CHOBAHHbIL OMEem
(V12+v8f

10+v/96

Halinure 3HaueHue BBIPAKECHUS

Halinure 3HaueHne BBIpaKEHUS

110. IIpouumaiime 3a0anue u 3anuwiume pa3eeprHymsiii 000CHOBAHHBIU OMEEm
9 18

. 12Vm-Vm

HIUTE 3HAYCHUE BRIPAKCHUS — - ——
Ha € 3HAYCHHE axe o npum>0

m

111. IIpouumaiime 3a0anue u 3anuwiume pazeepHymoliii 000CHOBAHHBIU OMEem
Pemre ypasnenue:4* —2"**+15=0

112. Ilpouumatime 3adanue u 3anuwiume pazeepHymviii 000CHOBAHHBIU OMBEM
9] 2x—6 5-3
Haiigure kopens ypaBHeHus 6 -6 “*=216

113. IIpouumaiime 3a0anue u 3anuwiume pazeepHymolii 000CHOBAHHBIU OMEem
2
Pemre ypasuenue log, (x —-14 x) =5

Yacmo 3. 3a0aua

114. IIpouumaiime 3a0anue u 3anuwiume pazeepHymolii 000CHOBAHHBIU OMEem
Penmre ypaBHenue 6log’ix -5 loggx+1=0
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115. Ilpouumaiime 3a0anue u 3anuwiume pazeepHymoiii 000CHOBAHHBIU OMEEM

Penmre ypaBHeHue: 2sin’x - COS

n

——Xx]-1=0

2

116. IIpoyumatime 3adanue u 3anuwiume pa3eeprymvlil 0O0CHOBAHHBIU OMEen
Brranciire 3HaueHre BRIpaKeHust: SIn20., €CJIM sina, — cosa = -1/3

117. Ilpouumaiime 3a0anue u 3anuwiume pazeepHymsiii 000CHOBAHHBIU OMEEM
Pemute ypaBuenue: 64* — 8*— 56 =0

118. IIpoyumatime 3adanue u 3anuwiume pazeepHymvlil 0O0CHOBAHHBIU OMEen
Pemmte ypaBHeHHE:\ X +6 — Vx+1 =v/2x—5

119. Ilpoyumatime 3adanue u 3anuwiume pa3eepHymuvlil 0O0CHOBAHHBIU OMEem
Paccrosinue (B kM) OT HaOmojaTens, HaxXONAIIErocss Ha BBICOTE /M HaA 3eMIEH,
BBIPKEHHOE B KWJIOMETPAX, 10 HAOII0JaeMOl UM JTMHUH TOPU30HTA BBIUUCISAETCS IO (hopmyIie

Rh .
roel = % KM — paaunyc 3emin. quOBeK, CTOAIINU Ha IUISKEC, BUIUT T'OPU3OHT HA PaCCTOSAHUUA

4,8 xM. Ha CKOIBKO METpPOB HY)KHO HOJHATHCS YEJIOBEKY, YTOOBI PACCTOSHUE 10 TOPU30HTA
YBEJIIMYMWIIOCH 110 6,4 KUIIOMETPOB?

120. Ilpouumatime 3a0anue u 3anuwiume pazsepHymulil 000CHOBAHHbIL OMEem
2 2
Pemmmrte ypaBHeHHe: log,” (x+12)—-5log,(x+12)" =16

121. Ilpouumaiime 3adanue u 3anuwiume pazeepHymulil 0OOCHOBAHH®IU omeem BwrauciuTe
3HaYEHHE BRIpAKEHUS: 16' 18,7 + 4121083 4 g3leg,s

122. Ilpouumaiime 3a0anue u 3anuwiume pazgepHymolii 000CHOBAHHbIL OMBEem
Bbrauciure 3Ha4eHne BhIpaKeHus: 36 %% + 10! 71°¢)2 — 8'og)’

123. IIpouumaiime 3a0anue u 3anuuiume x00 peuieHus 1 noxIy4eHHbll 0meem
PeGpo ocHOBaHMS MPaBUILHOM TPEYTOIBHOM TUpaMu bl 3 M, anodgema 6M. Haiiaure muromans 60-
KOBO MOBEPXHOCTH MTUPAMHU/IBI.

124. Ilpouumauime 3a0anue u 3anuwiume pazgepHymulil 000CHOBAHHbIL OMEem

Pemmute 3agauy. OcHOBaHHMEM MPSIMOTO Mapaljiesienuneaa apasercss poMo ¢ nuaronansmu 10 cM u
24 cwm, a BeIcoTa napasuienenunena papaa 10 cm. Haiitu Oonbiryto quaroHnans napajuiesenumneaa u
UI0MIa/1b OOKOBOM MOBEPXHOCTH Mapaljiesienumnesaa.

125. Ilpouumaiime 3a0anue u 3anuwiume pazgepHymolil 000CHOBAHHbIL OMBEem
Peumire 3a1aqy. CTOPOHBI OCHOBAHHMSI IPSIMOTO TIapaJLIe eITHIIe1a PABHEL 7 CM U 3v2 CM, a OCTpHIii

yron ocHoBaHUsA paBeH 45°. MeHblIas quaroHasb NapajulelieluIena coctapiser yron B 45° ¢
TUIOCKOCTBIO OcHOBaHUs. Haiitu o0beM napasuienenumnesa.

126. Ilpouumatime 3a0anue u 3anuuwiume pazeepHymuolil 000CHOBAHHbIL OMEem
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UYToOBI MOCTYITUTH B YHUBEPCUTET Ha CIICIUAIBHOCTH «MareMaTuka v (pu3uKay, abUTYpUESHT J0JI-
»keH HaOpaTh Ha EI'D He Menee 70 GamioB mo KaxaoMy U3 TpEX MPEAMETOB - MaTeMaTHKa, PycC-
CKHI A3BIK M1 MHOCTPAHHBIN S3bIK. YTOOBI MOCTYNUTH HA CHEIUATBHOCTh «KoMMepIus», HYKHO
HaOpaTh He MeHee 70 OaIoB MO KaxaA0My U3 TPEX MPEIMETOB - MAaTEMAaTUKA, PYCCKUN S3bIK U
00IIeCTBO3HAHME.

BepositTHOCTB TOTO, UTO aOUTYpHEeHT X. MOTY4YuT He MeHee 70 GamioB Mo matemartuke, pasHa 0,6,
10 pycckoMy si3bIky — 0,8, 1o nHOCTpaHHOMY A3bIKY - 0,7 1 10 o01ecTBo3Hanuo - 0,5.
Haiigute BepoSTHOCTB TOTO, UTO X. CMOKET MOCTYMUTh XOTS Obl HA OJHY U3 ABYX YIOMSHYTHIX
CHCIUAIIFHOCTEH.

127. Ilpouumatime 3a0anue u 3anuwiume pazgepHymolii 000CHOBAHHbIL OMEem

Arpodupma 3aKynaeT KypuHBI€ siilla TOJIBKO B ABYX JAOMAIIHHUX Xo3siicTBax. M3BecTHO, 4TO 5%
SIUI] M3 TEPBOTO XO3AMCTBA - fAilla BBICIICH KAaTETOPUHU, a U3 BTOPOro xo3sictea - 30% sui
BbICcIIel kateropuu. B atoit arpodupme 15% smi Beiciieil kareropuu. Haiinure BeposITHOCTh
TOTO, YTO SN0, KyIJICHHOE Y 3TOW arpo(upMbl, OKXKETCS U3 IIEPBOTO XO3SHCTBA.

128. Ilpouumatime 3a0anue u 3anuwiume pazeepHymolili 000CHOBAHHbIL OMEem
Ha pucynke wu3o0paxéH  rpaguk  Hekotopoii  Qymkimum  y=f(x). ®ynxmus
F (x):x3+30 x>+305 x —% OJlHA W3 TEPBOOOpaA3HbIX QYHKIHUH f ( X ) Haligute mnmomans

3aKpalieHHON (QUTyphbI
\ | ¥y

129. Ilpouumatime 3adanue u 3anuwiume pazeepHymuvlii 000CHOBAHHBIL OMEen
HaiiauTe TOUKM S5KCTpeMyMa U 3HadeHHe QYHKIUH B 3THX Toukax: f(x) = x*— 8x*+ 3

130. IIpouumaiime 3a0anue u 3anuuiume pazeepHymoiii 000CHOBAHHYIL OMEem
Haiinute yron mexay Bektopamu d u b.

3.3 Ki1roun u Kputepum K OLCHUBAHUIO 3a1aHUS

Ne BepHblii oTBeT Kpurepun
3a1aHn
b
1. 2 Bepublii orBeT — 3
Oasa;

HesepHnbiii oTBeT niau
ero orcyrcreue - 0

OanioB

2. 2 BepHnsrii otBeT — 3
Oaja;

3. 3 HesepHnbrlii oTBeT MK

ero orcyrcreue -0
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0aJIoB

1 Bepubiii orBeT — 3
Oana,;

2 HesepHslii oTBeT MK
ero orcyrcteue - 0
6as1oB

3 Bepwrrii otBet — 3
Oasia;

2 HesepHslii oTBET MK
ero orcyrcreue - 0
OaioB

1 Bepwsrii otBet — 3
OaJja;

3 HesepHsrii oTBET MH
ero orcyrcrBue - 0
0aJuIoB

10.

3 Bepnslii otBer — 3
Gaa;

11.

1 HeBepHbrii oTBeT MM
ero orcytcreue - 0
0amioB

12.

3 Bepnslii orBer — 3
Oasia;

13.

3 HesepHslii oTBET MK
ero orcyrcreue - 0
6asioB

14.

1 Bepublii orBeT — 3
Oana;

15.

2314 HesepHslii oTBET MK
ero orcyrcreue - 0
OaioB

16.

1 Bepwsrii otet — 3
Oaja;

17.

4321 HesepHelii oTBET MK
ero orcyrcreue - 0
OaioB

18.

2 Bepnsriii otBet — 3
OaJja;

19.

1 HesepHsrii oTBET MH
ero orcyrcrue - 0
6asIoB

20.

1 Bepnslii orBer — 3
Oasia;

21.

4132 HesepHbrii oTBeT MM
ero orcyrcreue - 0
0aymioB

22.

1 Bepnsrii otBer — 3
Oana,;

23.

2 HesepHhbrlii oTBeT 1
ero orcyrcreue - 0
6asoB

24.

4 Bepwsrii otBet — 3
Oasia;

25.

3 HesepHelii oTBET MK
ero orcyrcreue -0
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE

00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OHJI OLCHOYHBIX CPECACTB IJId HpOMe)KyTO‘-IHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1

cTp. 56 u3 69 [lepBslii 3x3eMILTAP KOITHA Ne

0aJIoB

26.

1432 Bepubiii orBeT — 3
Oana,;

27.

2 HesepHslii oTBeT MK
ero orcyrcteue - 0
6as1oB

28.

1 Bepwrrii otBet — 3
Oasia;

29.

3241 HesepHslii oTBET MK
ero orcyrcreue - 0
OaioB

30.

4 Bepwsrii otBet — 3
OaJja;

31.

4 HesepHsrii oTBET MH
ero orcyrcrBue - 0
0aJuIoB

32.

1 Bepnslii otBer — 3
Gaa;

33.

1 HeBepHbrii oTBeT MM
ero orcytcreue - 0
0amioB

34.

2 Bepnslii orBer — 3
Oasia;

35.

1 HesepHbelii oTBeT 1
ero orcyrcreue - 0
6asioB

36.

3 Bepublii orBeT — 3
Oana;

37.

3 HesepHslii oTBET MK
ero orcyrcreue - 0
OaioB

38.

4 Bepwsrii otet — 3
Oaja;

39.

3 HesepHelii oTBET MK
ero orcyrcreue - 0
OaioB

40.

2 Bepnsriii otBet — 3
OaJja;

41.

1 Bepwsrii otet — 3
Oasa;

HesepHnblii oTBeT Mian
ero orcytcreue - 0
0asuioB

42.

3 Bepnsrii otBet — 3
Oajna;

HesepHnbrlii oTBeT MK
ero orcyrcreue - 0
6asioB

43.

2 Bepnslii otBer — 3
Gauia;

HesepHbelii oTBeT 1
ero orcyrcreue - 0
6asoB

44,

2 Bepubrii orBeT — 3
Oana,;

© ®I'BOY BO «Uenl Y»




DY

MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE

00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OHJI OLCHOYHBIX CPECACTB IJId HpOMe)KyTO‘-IHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1

cTp. 57 u3 69 [lepBslii 3x3eMILTAP KOITHA Ne

HesepHbelii oTBeT MK
ero orcyrcreue - 0
0aymioB

45.

1 Bepnslii orBer — 3
Oaia;

HesepHbelii oTBEeT 1
ero orcytcreue - 0
6asioB

46.

3 Bepublii otBeT — 5
bana;

HesepHnpiii oTBeT niau
ero orcyrcreue - 0
0asuioB

47.

BepHsrii otBeT — 3

1 Oaia;

HesepHhbrlii oTBeT Mam
ero orcytcteue - 0
0ayuIoB

48.

2 Bepnslii otBer — 3
Gaia;

HegepHhbelii oTBEeT MK
ero orcytcreue - 0
6asioB

49.

3 Bepnslii otBeT — 3
banna,;

HesepHslii oTBET MM
ero orcytcreue - 0
6as1oB

50.

1 Bepwrrii otBet — 3
Oaiia;

HesepHnblii oTBeT M
ero orcyrcreue - 0
6asuIoB

51.

1 Bepnsriii otBet — 3
Oaja;

HesepHhbelii oTBeT MK
ero orcytcreue - 0
0amioB

52.

1 Bepnslii otBeT —3
Oaa;

HesepHbelii oTBeT 1
ero orcytcreue - 0
6asoB

53.

4 Bepwsrii otet — 3
Oasia;

HesepHnblii oTBeT niau
ero orcytcreue - 0
0aJuIoB

54.

1 Bepnsrii otBet — 3
Oajna;

HesepHhbrlii oTBET MK
ero orcyrcTBue -0
6asIoB

55.

1 Bepnslii otBer — 3
Oaa;
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MUHOBPHAYKMU Poccuu

DenepanbHOE TOCYJAPCTBEHHOE OI0KETHOE

00pa3oBaTesIbHOE YUPEKICHHE BBICIIEr0 00pa30BaHusL

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OHJI OLCHOYHBIX CPECACTB IJId HpOMe)KyTO‘-IHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1

cTp. 58 u3 69 [lepBslii 3x3eMILTAP KOITHA Ne

HesepHbelii oTBeT MK
ero orcyrcreue - 0
0aymioB

56.

2 Bepnslii orBer — 3
Oaia;

HesepHbelii oTBEeT 1
ero orcytcreue - 0
6asioB

57.

4 Bepublii otBeT — 3
bana;

HesepHnpiii oTBeT niau
ero orcyrcreue - 0
0asuioB

58.

4 BepHsrii otBeT — 3
Oaia;

HesepHhbrlii oTBeT Mam
ero orcytcteue - 0
0ayuIoB

59.

4 Bepnslii otBer — 3
Gaia;

HegepHhbelii oTBEeT MK
ero orcytcreue - 0
6asioB

60.

4 Bepnslii otBeT — 3
banna,;

HesepHslii oTBET MM
ero orcytcreue - 0
6as1oB

61.

2 Bepwrrii otBet — 3
Oaiia;

HesepHnblii oTBeT M
ero orcyrcreue - 0
6asuIoB

62.

3 Bepnsriii otBet — 3
Oaja;

HesepHhbelii oTBeT MK
ero orcytcreue - 0
0amioB

63.

1 Bepnslii orBer — 3
Oaa;

HesepHbelii oTBeT 1
ero orcytcreue - 0
6asoB

64.

2 Bepwsrii otet — 3
Oasia;

HesepHnblii oTBeT niau
ero orcytcreue - 0
0aJuIoB

65.

4 Bepnsrii otBet — 3
Oajna;

HesepHhbrlii oTBET MK
ero orcyrcTBue -0
6asIoB

66.

1 Bepnslii otBer — 3
Oaa;
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MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE

@’} 00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OHJI OLCHOYHBIX CPECACTB IJId HpOMe)KyTO‘-IHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 cTp. 59 u3 69 [lepBslii 3x3eMILTAP KOITHA Ne

HesepHbelii oTBeT MK
ero orcyrcreue - 0
0aymioB

67.

3 Bepnslii orBer — 3
Oaia;

HesepHbelii oTBEeT 1
ero orcytcreue - 0
6asioB

68.

1 Bepublii otBeT — 3
bana;

HesepHnpiii oTBeT niau
ero orcyrcreue - 0
0asuioB

69.

1 BepHsrii otBeT — 3
Oaia;

HesepHhbrlii oTBeT Mam
ero orcytcteue - 0
0ayuIoB

70.

4 Bepnslii otBer — 3
Oaia;

71.

1 HeBepHbrii oTBeT MM
ero orcytcreue - 0
0amioB

72.

1 Bepnslii orBer — 3
Oasia;

73.

2 HesepHbelii oTBEeT 1
ero orcytcrBue - 0
6asioB

74.

4 Bepublii orBeT — 3
Oana;

75.

1 HesepHslii oTBET MK
ero orcytcreue - 0
OaioB

76.

2 Bepwsrii otet — 3
Oaja;

7.

4 HesepHelii oTBET MK
ero orcyrcreue - 0
OaioB

78.

3 Bepnsriii otBet — 3
OaJja;

79.

3 HesepHsrii oTBET MH
ero orcyrcrue - 0
6asIoB

80.

3 Bepnslii otBer — 3
Oaia;

81.

HasbiBaeTcs HeoTpHIIaTEIbHOE YUCIIO, N-5 CTENEHh KOTOPOTO paBHa a Bepusiii otBeT — 5

82.

o n n n .
IIponomxkure cBoiicTa apudmernueckoro kopHs: 1)V ab =\/E \/B Gaunos; .
n HesepHhbrlii oTBeT MK
nd — \/E

3 (Y ) =0/ m ero orcyrcraue - 0
o {0

2)

83.

OaroB
[IponomxuTe cBONCTBA apU(HMETHIECKOTO KOPHSI: Bepnslii otBeT — 5
kn[ km_ nf[ k m __ mn n _ _m/n :
DVd™= Va*  2DVWa="Va 3NWa"=a Gamros;
HesepHhbelii oTBeT M
ero orcyrcreue - 0
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MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE
00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH}l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 | cTp. 60 u3 69 | [lepBslii 3x3eMILTAP KOIIUA Ne
6asoB
84. 1.a>al=a"1 2 a°:at=a"? 3.(aP)i=a™ Bepmsrit otBet - 5
4. (ab)’ =a’b 5.(a/b )* =a¥/b" Gamnos;
HeBepHslii oTBeT Hin
ero orcyrcreue - 0
0aJuioB
85. PaBHOCHJIBHBIMU Bepusiii otBeT — 5
0aJII0B;
HesepHnbrlii oTBET MK
ero orcyrcrBue -0
6aJIoB
86. WppalMoHaTbHBIMU BepHrrit otBeT — 5
0aJII0B;
Hegepublii oTBET W1
ero orcyrcreue - 0
6asioB
87. [TocTopoHHME KOPHH MOTYT TOJNYYHTHCS NPH YMHOKEHHH 00enx 4acted | BepHbrif orBeT — 5
ypaBHEHHs Ha BBIpaXEHUE, CoJieprKalliee HeM3BECTHOE 6aJoB;
HeBepHblii oTBeT HiH
ero orcyrcreue - 0
6amioB
88. [ToxazarenbHast QyHKIMS y=a* sBISETCS BO3pacTaomled Ha MHOXecTBe | BepHbIil oTBeT — 5
BCEX JCHCTBUTEIBHBIX YHCEN, eci a>1 1 yobBaromeit, ecim 0<a<l 0aJios;
HesepHelii oTBET MK
ero orcyrcreue - 0
6asuioB
89. Pemenue nokaszarenbHbIX HEPABEHCTB OCHOBAHO Ha IIPUMEHEHUE CBOMCTB | BepHsblil oTBeT — 5
BO3pacTaHus, yObIBaHMA (GYHKLIMM y=a“: mJIi Bo3pacTaromeid (GyHKouu | 6anios;
OonmpiieMy 3Ha4eHWIO (YHKIMHM COOTBETCTBYeT Oombmiee 3HadueHHWe | HeBepHbIil oTBET Mitn
apryMeHTa, a Ui yobIBaromeii QyHKIUN OONbIIeMy 3Ha4eHUI0 (GYHKIHUU | ero oTcyTcTBHE - 0
COOTBETCTBYET MEHbIIIEe 3HAYECHHE apryMeHTa 6asioB
90. JlorapudMoM TOJOKUTETHHOTO YKCIa b 10 OCHOBaHUWIO a Ha3bIBaeTcs | BepHbIil oTBeT — 5
MOKa3aTeNb CTENEeHH, KOTOPYIO HY>KHO BO3BECTH @, YTOOBI IOJNyYHUTH b 0aJIoB;
HesepHbelii oTBEeT 1
ero orcyrcTeue - 0
6asioB
91. x*-7x+10=0 BepHblii oTBET — 5
D =b*—4ac=(-7)>—4-1-10 = 49 — 40 = 9=3? 0aIos;
X1 =(-b + VD)/2a = (7+3)/2= 10/2=5 HeBepHslii oTBeT Hin
X 2= (-b - VD)/2a = (7-3)/2= 4/2=2 ero orcytrcteue - 0
OtBet. X =2 0aJuIoB
92. B C BepHslii oTBET — 5
/ 0aIlIoB;
HesepHhbrlii oTBeT MK
ero orcyrcrBue -0
] 6aJutoB
4 H D W3 npsaMoyronsHOro Tpeyroasauka BHD
10 Teopeme [udaropa naitnem BH=\BD? — HD? = V40* — 322 = V576 =
24
[Tnomans napamienorpaMMa paBHa POU3BEACHUIO OCHOBAHUS Ha
BBICOTY:
S =BH-AD = BH-(AH + HD) =24-34 =816
Ortser. 816
93. a (-6,0,8) , & (-3.2.,-6). BepHerii otBeT — 5

CkansipHO€ IpOH3BeIeHNE BEKTOPOB BBEIUUCIIIETCS IO hopMyJIe:

0aJios;
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MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE

@’} 00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH}l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 cTp. 61 u3 69 [lepBslii 3x3eMILTAP

KOIIHA Ne

A - 8=x1X2+yiy2+z122=-6(-3) +0 -2+ 8 - (-6) = 18+0-48=- 30
Ortsert. — 30

HesepHbelii oTBeT MK
ero orcyrcreue - 0
0aymioB

TPUTOHOMETPUYECKOE, PelllaeMOe METOIOM BBEICHHUS HOBOM MepeMEHHOM.
Iycts t=sinx, rae t€[-1; 1]. Torna BMeCTO TaHHOTO YPaBHEHHUS MOTYYHM
KBaJpaTHOEe ypaBHeHue: t* -4t + 3=0
D=b*-4ac=(-4-413=16-12=4=2?

t,=(-b+ VD)/2a = (4+2)/2= 6/2=3

t,=(-b - VD)/2a = (4-2)/2=2/2=1

BepHeMcs k HCXOTHON IEPEMEHHOH X.

t 1 =3, sinx =3 — HeT pemeHus, T.K. t HE YAOBIETBOPSIET YCIOBHIO: t€]-1;
1].

t2 =1, sinx = 1- yacTHBI} city4ail, 3Ha4UT X= 7/2 + 270, n€(- co; + )
OtBer. x=7/2 + 271tn, n€(- o0; + )

94. [pBa Bextopa (4,n,2), (1,2,n) neprneHIUKyISIpHBI TOTJa U TOIBKO TOTIA, Bepnslii otBeT — 5
KOTJIa UX CKaJISIpHOE MPOU3BEICHHE PABHO HYIIO: 0aJoB;
4-1+ n-2+2- n=0 HesepHbelii oTBEeT 1
4+4-n=0,4-n=-4,n=-1. ero orcytcreue - 0
OtBer.n=-1 6asioB
9s. Kocunyc yria Mexy BEKTOpamMH paBeH: Bepublii otBeT — 5
&b X X H Y.y 42,2, 6anos;
cosa = \a|-|B| = ? HesepHblit 0TBET MU
J¥a ¥y ¥3- fx3 ¥y 433 ero orcyrcraue - 0
cos o= (X]Xz+y]Y2+2122) / (\/Xl2 + Y12 + Z12)/ (\/Xzz + y22 + Zzz) 6ann013
coso = (-6 (-3) + 0- 2 + 8 (-6))N (-6) + 07 + 8> - \(-3%) +2> + (-6)>=
(18 + 0 + (- 48)) / N 36+0+64 - N9 + 4 + 36) =-30/ 100 - V49 =
-30/10-7 = -30/70 = -3/7
Ortser. cos a. = -3/7
96. J1n1st BBIUMCIICHUS! BEIPAYKEHUSI HEOOXOAMMO BCIIOMHHUTD 3HAUCHHMS BepHslii otBeT — 5
TPUTOHOMETPHUECKUX (PYHKIUI AJIsl pa3HBIX YIIIOB. 3HAYCHUE CHHYca sin | 0aJuioB;
T T T T Hegepublii oTBET W1
521, a COSEZO. CrnenoBaTelbHO, sm; + COSE =1+0=1. ero otcyTcTBHe - 0
Ortser. 1 Gauon
97. BepHsrii otBeT — 5
UroOb!I BEIYUCINUTE BBIPAKCHNE 4arccosT - 4arcsin( — 7 ), BCIIOMHUM | Garjiop;
HesepHnbrlii oTBeT MK
OIpeJIeNIeHNe apKCHUHYCa M apPKKOCHHYCA: apKCUHYCOM YHCa X Ha3bl- ero orcyrcteue - 0
-7 T OaroB
BAIOT TaKOE 3HAUYEHHE YIJa y, JUI KOTOPOro sin'y = X, rae y€ T s E ,
x€[-1; 1].
ADPKKOCHHYCOM YHCIIa X Ha3bIBAIOT TAKOE 3HAYECHHUE YIVIa Y, JUI KOTO-
poro cos y = x, rie y€[0;n] , yE[O; ], x€[-1;1].
2 . 2
Torma 4arccos7 - 4arcsm( — 7 )= 4- /4 +H4-n/d=n+ =21
OtBer. 21
98. Jlokaxwure ToKAeCcTBO: 28in(7/2+a) + cos(m — a)= cosa. BepHsrit otBeT — 5
J1st fokazarenbeTBa TOXKIECTBA BOCIIONB3YeMesl (hopMyIaMu 6aoB;
TIpUBEICHUS: Sin(T/2+0)=cosm, cos(m — o )=- cosa, MoryduM 2sin(n/2+a) + | HeBepHbIi oTBET Min
cos(m — a)=2-cosa — coso= cosa. [lomydum coso= coso 9To U ero orcyrcreue - 0
TpeOOBaJIOCh TOKa3aTh. 0aymioB
99. Pemmte ypasrenue: sin’ x — 4 sin x + 3 =0. DTo ypaBHeHUEe Bepnslii otBeT — 5

0aJios;

HesepHbelii oTBEeT 1
ero orcyrcreue - 0
OamioB
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MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE
00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH):l OLCHOYHBIX CPECACTB IJid HpOMC)](yTOqHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1

| cTp. 62 u3 69 [lepBslii 3x3eMILTAP

| KOIIMS Ne

100. MatepuanbHas TOuKa JABWKETCS NPSIMOIMHEHHO 10 3akoHy | BepHeiii orBer —5
x(t)=t* +6t*-4t*+5t-5 — (rae X — pacCTOsIHME OT TOYKM OTCYeTa B | 0AylIoB;

MeTpax, t— BpeMs B CeKyH/[aX, N3MEPEHHOE C HaJana JBHKeHHs). | [1eBEPHBIH OTBET Wi
Haiiute ee ckopocTb (B M/C) B MOMEHT BpeMeHu t=3c. | SrO oTeyreTsue -0
3axon mBmwkenns Tena: X(t)=t* +6t-4t*+5t-5 Oasuion

CxopocTb: v = x'= 46+18t*-8t+5, Tora ee ckopocTh (B M/C) B MOMEHT

Bpemenu t=3c. Byzner paBna v (3)=4-3°+18-32-8-3+5= 4-27+18:9-24+5=

108+171-24+5=260 (m/c)

Otser. 260 (m/c)

101. T'eomeTpuueckuii cMbICI TPOU3BOAHOM: 3HAUEHUE POU3BOIHOI B TOUKE Bepublii orBeT — 5
KacaHus paBHO TAHI'CHCY yIJIa HAKJIOHA KacaTeIbHOH C MOJIOKUTEIbHBIM 6aIoB;
HarpasieHueM ocu OX, T. e. f'(Xo)= tgo=a/b. 3 BeineneHubIx Ha rpaduke | HeBepHsIil oTBeT nin
TOYEK IPOBOANM IEPIEHIUKYIISIPHI, TOTydaeM HPSMOYTOIbHBIN ero orcyrcreue -0
TpeyronbHUK: tgo= a/b = 10/8 = 5/4=1,25. 6ayuioB
Ortser. 1,25

102. Kputnueckumu Toukamu (GyHKIIUN HA3BIBAIOTCS TOUKH, B KOTOPBIX Bepwbslii otBeT — 5
TIPOM3BOHAS PaBHA HYJIIO: 6aoB;

1. f'(x) = (2x* + 3x*— 4)'= 6x*+6x HeBepHEIi 0TBET WIH
2. f'(x) =0, 6x*+6x =0, 6x(x+1)=0, x=0, x=-1- KPUTHUECKHE TOUKH. ero orcyrcreue - 0
3. T. k. npu nepexozie Yepe3 TOUKy X=-1mpoun3BonHas GyHKIMN MEHSET 6asioB

3HaK C «+» Ha «-», TO X=-1 SBJIAETCS TOUKOI MaKcuMyMma.

T. k. ipu mepexofie yepe3 Touky x=0mpousBonHas GyHKIMH MCHSIET 3HAK

C «-» Ha «+t», To X=0 SABJISETCS TOUYKOH MUHUMYMA.

OtBeT. x=-1-Touka MakcuMyMa, X=0- Touka MUHUMYMa

103. Touky MUHIMYMa U MaKCUMyMa (PyHKIIHH Ha3bIBAIOTCS TOYKAMU Bepublii orBeT — 5
9KCTpEMyMa, a 3HadYeHne (PYHKIMH B 3THX TOUYKaX-IKCTPEMyMaMHt 6aoB;
¢$yHKIHY. HesepHelii oTBET MK
Haiitu Touku 3kcTpeMyMa u 3HaueHue PyHKIUU B 3THX Toukax: f(x) =x* | ero orcyrcreue - 0
—-8x*+3 0asion
1. '(x) = (x*-8x? +3)'= 4x’-16x= 4x(x>-16)=4x(x-2)(x+2)

2. 1'(x) =0, 4x(x-2)(x+2)=0, x=0, x=-2, X=2- KPUTHYECKHUE TOUKH.

3. T. x. mpu mepexoe yepes TOUKY X=-2MPON3BOAHAS (QYHKIINU MEHSET
3HAK C «-» Ha «+», TO X=-2 ABIAETCA TOUKOH MHHUMYMa

T. x. mpu nepexone vepe3 Touky x=0 npon3BoaHas GyHKIINH MEHSET 3HAK
C «t» Ha «-», To X=0 sABJIAETCS TOUKOH MaKCUMyMa

T. x. mpu nepexoze yepe3 TOUKy X=2 NPON3BOAHAs (PYyHKIUH MEHSET 3HAK
C «-» Ha «+t», TO X=2 SABIISAETCS TOYKOW MUHUMYMa

£ (-2) =f(2)= (-2)*-8(-2)*+3=16-32+3=-16+3=-13

f(0)= 0*-8-0*+3=3

Ortser. (-2;-13), (2;-13)—rouku MmuaEMyMa, (0; 3)—TOUKa MaKCUMyMa

104. Jua f(x) = 3x>-2x 00K BH IIEPBOOOPA3HBIX HMEET BUI: Bepwsrii otBet — 5
F(x)=x*-x*+C.Haiinem Ty nepBoo6pasHyo, rpagvk KOTOpOi IIpOXouT 6aJIoB;
yepe3 Touky M(1;4): HesepHslii oTBET MK
4= 1*-1*+C; ero orcyrcrue - 0
C=4. [lepBooOpa3Has rpaduk KOTOPOi MPOXOIUT Yepe3 Touky M(1;4) 6a/utoB
Oyzer paeHa F(x)=x’-x*+4.

Orser. F(x) = x>-x*+4

105. 3HaueHNe MPON3BOIHON B TOUKE KaCaHHUA PaBHO YIIIOBOMY KodddunueHTy | BepHsrii oTBeT — 5
KacareJIbHOM, KOTOPBII B CBOIO Ouepe/lb paBeH TaHTCHCY YITIa HaKIOHA 6aoB;
JTAaHHOM KacaresbHOH K ocu abcuucc. [TocTponm TpeyrojabHUK ¢ HesepHelii oTBET MK
BepiuHaMu B Toukax A (—3; 6), B (—3;4), C(5; 4). Yron HakiioHa ero orcytcreue - 0
KacaTeIbHOM K OCH abcuucc OyIeT paBeH yriny, cMexxHoMy ¢ yriom ACB: | 6amios
y'(x0)=tg(180°- <ACB) = -tg<ACB=-AB/BC=-2/8=-1/4=-0,25
Orser: —0,25.

106. Ipsmas ¥ = 7% — 5 mapannensHa KacaTenbHOH K rpaduKy hyHKIHN Bep#siii oTBeT — 5
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MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE
00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH}l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1

cTp. 63 u3 69 [lepBslii 3x3eMILTAP

KOIIHA Ne

y=x 4 6x— 8 Haitnure abCILMCCy TOYKH KaCaHHU.

3HaueHHE MPOU3BOAHON B TOUKE KACaHMS PAaBHO YIIIOBOMY KO3 QHITHEH-
Ty KacareabHOH. ITockonbKy KacarenbHas napajuiesibHa IpsiMOi
y="Tx—5ux yraoBeie ko3 dunueHTs paBHsl. [losToMy abcumcca Touku
KacaHMsI HAXOUTCS U3 YPaBHEHUS Y =1

(P +6x—8)=To22+6=Tcx=0,5.

Otset: 0,5

0aJII0B;

HesepHhbrlii oTBeT MK
ero orcyrcrBue -0
OarioB

107. BrrmonauM npeodpa3zoBaHus: BepHbrit otBeT — 5
0aJios;
235.3%5  235.355 3l HeBepHblit 0TBET WiTH
645  045.345 ol LS. ero orcyTcTBue - 0
Ortser: 1,5. Ganos
108. 2% .2% 2 Lyl 2 BepHLH?I OTBeT — 5
= = (2 373712 ) =2 6anos;
V2 Hegepuslii oTBET Wi
BrimosanMm npeoOpazoBaHust: ero otcyTeTBHE - 0
Otser. 2 6T
109. BrmoxauM npeoOpazoBaHus: BepHblit orBeT — 5
(VIZ+v8) 0aos;
104+V06 (1212421 28+ (V8))/(10+396)=(12-2396--8)/(10+396) = (2042:96) / Heepubuii oTser mim
(10-+\96)=2 ero orcyrcteue - 0
Otser 2 6amioB
110. BrrmoxauM npeoOpa3oBaHus: Bepwbrit otBeT — 5
12¢m- Ym 12+ T8 6anos;
om T T T — 1o = 12 HeBepHblii 0TBET MM
me ero orcyrcraue - 0
Ortger.12 OamioB
111. Pemmmre ypasuenue: 4 27 15 =0. Bepublii otBeT — 5
Pemenue. Ilycts ! = 2".Torna ucxoHOe ypaBHEHHUE TIPUHUMAET BH]L Ganos;
28 4+15= 0.oricvia =3 =5C HesepHnpiii oTBeT M
yia - WIIN JIeJOBATENBHO, ero oTcyTCTBHE - 0
2782 +15=0¢ [2 =% [x:1°g23’ Gasuos
2¥=5 x =log,5.
Oteert: x=log,3, x=log,5
112. e ——— 627 0.6573 = 216. BepHslii oTBeT — 5
0aJios;
206 ¢5-3x _ 2x—6+5-3x _ ¢3 Hesepnelii oTBET MK
0 6 2loeo 0 ©2x-6+5-3x=3, x=4, x=- 4 ero orcyrcraue - 0
OtBer: x= -4 6AIIOB
113. loga(x* — 14x) =5 D10 NOrapuPMUIECKOe YPABHEHHE, PEIIAEMOE TI0 BepHbslii otBeT — 5
onpezenenuio norapudma: x* — 14x=32, x* — 14x -32=0. 0aIIoB;
D =b?—4ac = (-14)* — 4-1:(-32)= 196+128=324=18> HepepHsIi 0TBET WIH
X = (-b + VD)/2a = (14+18)/2=16 ero orcyrcreue - 0
X, = (-b- \D)/2a = (14-18)/2= -2 6amos
OJ13: x* — 14x>0, x(x-14)>0, peiast HEPABEHCTBO, MONTYYUM
x€(-00;0)U(14;+00)/ x=-2, x=16mpunamiexar O./1.3
OrtBer. -2; 16
114. Bepnsrii orBet — 30

6log’x -5 logsx+1=0.

OT0 n0rapuMUIECKOE ypaBHEHHE, PEMIAEMOE METOJOM BBEICHHUS HOBOM
nepeMeHHoii. [TycTh t=logsx, TOrIa BMECTO JAHHOTO HOIyYHM
KBaJpaTHoe ypaBHeHue: 6t° -5t + 1=0
D=b*—dac=(-57—4-61=2524=1

t,=(-b+VD)2a = (5+1)/2= 6/2=3

0aJIIoB;

1 dhaxTigeckas ommoOka
— 25 GamoB

2 (akTHyeckne omuodKa
— 20 6amnoB

Oornee 2 hakTHYSCKUX
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MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE
00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH):l OLCHOYHBIX CPECACTB IJid HpOMC)](yTOqHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1

| cTp. 64 u3 69 [lepBslii 3x3eMILTAP

KOIIHA Ne

t, = (-b- VD)/2a = (5-1)/2= 4/2=2
BepHeMcs kK uCXOQHON EPEMEHHOI X.
t1=1/3, logsx = 1/3, x=8'3 =(2%)'*=2
t,=1/2, logsx = Y5, x= 8" =\8=212

OIMOOK T OTBET
orcyTcTByeT - 0 OaioB

(Vx+6-x+17 =(/2x—5)’

(Vx+6)2 -2/ x+6+/x+1 +(Vx+17=(/2x—5)

xt6 -2 x+6Vx+1 +x+1=2x-5

X6 +x +1- 2% +5 = 24/ x + 6V x+ 1

2Vx+6Vx+1 =12,V x+6/ x+1 = 6. Ewme pa3 Bo3Bezem 06¢ 4acTu B
kBagpar: (V x+6+V x+1) =6

(x+6)(x+1) =36, x*+7x + 6 =0.

D=b?—4ac="7>—4-1-6=49 — 4-1-6 =49 — 24 = 25= 5*

xi = (-b +VD)2a = (-7+5)/2=- 1

X, = (-b- \D)/2a = (-7-5)12= -6

IIposepka. x;= - 1, mpu x= -1, x= -6 v/ 2 x — 5- He cymecTByeT, 3HAYHUT

Orser. 2; 2V2
115. T Bepnsrii oret — 30
Pemenne. 2sin’x - COS| ——X |-1=0 Ilo ¢popmynam npuBeneHus 6aILIoB;
2 1 paxTnyeckas ommodOKa
T . — 25 GamnoB
noxy4dnM: COS (3 — X |=SINnX, Torxaa nepBoHavYaIbHOC YpaBHCHHC 2 dakTHYECKHe OmHGKa
A~ 2 . _ . — 20 6amioB
MpPUMET BUI: 2sin“X — sinx - 1=0- moay4yunu ypaBHEeHUE:
2sin*x — sinx - 1 = 0, BBeZIeM HOBYIO IEPEMEHHYIO t=SinX. [omyurm Gonee 2 daxtiieckux
ypaBHeHHe: OIIMOOK HITH OTBET
22 -t -1=0. oTcyTc TByeT - 0
D =b?— dac = (-1’ — 4-2(-1)= 1+8=9 Gamros
t; = (-b + VD)/2a = (14+3)/2-2=4/4=1
t, = (-b- \D)/2a = (1-3)/2-2= -2/4=-1/2
BepHeMcs kK HCXOTHON IEPEMEHHOH X.
t 1 =1, sinx=1- yacTHBI ciTy4ail, 3HaYKUT X= 10/2 + 27tn, n€Z
ta=-1/2, sinx=-1/2, 3Haunt x= (-1) "' /6 + nn, n€Z
OrtBer. x=7/2 + 2nn, n€Z; x=(-1) "' /6 + mn, n€Z
116. Brrancnure 3HaYCHHE BRIpaKEHUS: Sin20., ecid sino—coso=-1/3 Bepubniit orBet — 30
Pemenmue. sino — coso =-1/3 . 0aJoB;
BosBenem 06e yacTu B kBaapar: (sina — cosa)? = (-1/3)? 1 dakTHyeckas ommnoOka
sin®a -2-sina- coso+cos*o= 1/9. T. k. sino+ cos’o=1, moayuum — 25 GamnoB
1-1/9 = sin2a, 8/9= sin2a. 2 (akTHyeckue ommnoKa
— 20 GayoB
Oomee 2 pakTHUECKUX
OIIMOOK HITH OTBET
Ortser. sin20=8/9 oTcyTcTBYeT - 0 OanoB
117. Pemenue. IloxasaTenbHOE  ypaBHEHUE c OCHOBaHUEM 8. | Bepnsrii otBeT — 30
64 — 8 — 56 = 0, . k. 64 = (8) , momyuum YypaBHEHHE: | 6aiIoB;
(8%)*- 8" -56 = 00, BBeJIeM HOBYIO TIEpEMEHHYIO t=8%, re t >0. Io- | | daxruyeckas ounbka
Jy4YUM ypaBHEHHE: —25 bamios
2-t-56=0. 2 (hakTHdeckue omuodKa
D =b?—4dac = (-1)> — 4-1-(-56)= 1+224=225 — 20 Gannos
t; = (-b + \D)/2a = (1+15)/2:1=16/2= 8 Gonee 2 paxriyeckux
t2 = (-b- D)/2a = (1-15)/2= -14/2=-7- He yIOBIETBOPSET YCIOBHIO t >0 OUIHOOK WK OTBET
BepHeMcs K HCXOIHOI ITEPEMEHHOH X. orcyreryer - 0 Ganos
t1 =8, 3Hauur 8" = §, x=1
Otser. x= 1
118. Pemmre ypaBHeHue: \/X+6 - \/X+ 1= \/2 X—5 Bepwbniit otBet — 30

0aJII0B;

1 dbakTuueckas onmmbka
— 25 GaioB

2 daxruveckue ommodka
— 20 6ayoB

Gornee 2 (akTHIECKUX
OUIMOOK UITH OTBET
orcyTcTByeT - 0 6aysioB
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MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE
"} 00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH):l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1

| cTp. 65 u3 69 [lepBslii 3x3eMILTAP

KOIIHA Ne

KOpPHH [TOCTOPOHHHE.
OtBeT. ypaBHEHHE HE HMEET KOpHEH.

119. PaccTostame (B kM) OT HaOMIOAaTeNs, HAXOMAIIETOCA Ha BeIcoTe /s M Hax | Bepwnsrii orBer — 30
3eMIleli, BBID@XCHHOE B KHJIOMETpax, J0 HaOiroJaeMod WM JIMHHM | 0aJuioB;
B 'ﬁ 1 dakTHyeckas omuodka
TOPU30HTa BBIYHCIIETCS MO (GopMyie rae V 500° KM — paauyc | _ 25 Ganos
3emn. UesoBek, CTOAI Ha IUIHKe, BUMT TOPH3OHT Ha paccrosmum | 2 PAKTHUECKHE ommbka
4,8xM. Ha CKOJIBKO METpOB HYKHO TOIHSATHCS YENOBEKY, 4YTOOBI | —_ 20 Gazos
PACCTOAHME JI0 TOPU3OHTA YBETHUMIOCH 10 6,4 KHIOMETPOB? Gonee 2 axTirecknx
OIMOOK T OTBET
\/@:4 \/— @\/7 3 ﬁ__@h_2®h218 orcyTcTByeT - () OanoB
500 8 575 25 5 '
CrenoBarenbHO, 4TOOBI BUETh TOPU3OHT Ha OoJiee TaJIeKOM PacCTOSHUM,
HAOJIIOATEI0 HY)KHO TOTHITHCSA Ha 3,2-1,8= 174meTpa. Hnst aToro
eMy Heo6xoaumo moxusthest Ha 1.4 10,2 = 1412 =7 ¢rypenex.
Otser. 7
120. Pemenue: log,” (x+12) — Slog(x+12)* =- 16 Bepusiii otBer — 30
[Mycts t=log,(x+12) nns Beex x+12 >0, x>-12, Toraa nmomyyum 6aoB;
=10t +16=0 1 dakTHyeckas omuodka
D =b?—4ac=(-10)*-4-1-16 = 100-4-1-16 =100 — 64 = 36= 6 — 25 GamnoB
= (-b +VD)2a = (10+6)/2=38, t, =8 2 (axTugeckue onrmoOka
t, = (-b- \D)/2a = (10-6)/2= 2, t,=2 — 20 Ganos
BepHeMcs kK MCXOHON IEPEMEHHOI X. Oomee 2 pakTHUECKUX
t1=8, 3Hauut logy(x+12) =8, x+12=2%, x =256 — 12 =244 OIMOOK T OTBET
t, =2, 3HauMr logy(x+12) =2, x+12=2%, x=4-12=-8 orcyTcTByeT - 0 OaioB
Otger. X= -8, x= 244
121. Pemenue. Bepwbiit orBet — 30
16 1+105 54412 log 34 4310g85: 16! -42losss +(22)1/210g23: GaIIOB;
16-:25+ 3+25 =428 1 dakTuyeckas omuoOka
— 25 GayoB
2 (hakTHgeckue ommoka
— 20 6anmoB
Ooiee 2 GpaKTHISCKUX
OIIMOOK MJTH OTBET
Ortser. 428 orcyTcTByeT - 0 OansioB
122. Pemenue. Bepuniit otBeT — 30
36 log65 + 101 —loglOZ _ 810g23 =6210g6 5 + 101 . 10— log102 _ 6ann013;
3log3— glog 2541().10 ¢, 2 -2 108,27 = 25410.1/2 — 27= 30-27=3 1 pakTrueckas ommoOKka
— 25 6anmnos
2 daxrtudeckue ommodka
— 20 6ayoB
Oosee 2 paKTHICCKUX
Orser. 3. OLIMOOK MJIH OTBET
orcyTcTBYeT - 0 OaysioB
123. Pebpo ocHOBaHMA PAaBUIBHOH YETHIPEXYTOMFHON MHIPaAMHIEI 3 M, BepHsrit otBeT — 30

anoema 6M. Haifure muromanb 60KOBOH MOBEPXHOCTH MHPAMHUIBL.

1
Pemenue. Seox = E Poci Nanop = V5 +4:3+6 = 2-18=36 (M)

0aJII0B;

1 dhaxTugeckas ommoOKka
— 25 baioB

2 hakTHyeckue omuodka
— 20 6amnoB

Oosee 2 hakTHUSCKUX
OLINOOK MM OTBET
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MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE
00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH}l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ aTTeCTAallH 110 JUCIHUITIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 |

cTp. 66 u3 69 [lepBslii 3x3eMILTAP

KOIIHA Ne

Orser. 36 (M%)

orcyTcTByeT - 0 GanoB

124. Pemnre 3amaqy: OcHOBaHMEM IPSIMOTO NapajulesienuIesa ssisercs poM6 | Bepnsiit oret — 30
¢ nuaroHamsiMu 10 cM u 24 cm, a BeIcoTa Mapasuienenumnena pasHa 10 cm. 0aJIoB;
Haiinute Gonpliyro AMaroHaib mapauieenueia v miomaab O0KOBOMH 1 dakTuyeckas omuoOka
MTOBEPXHOCTH HapaljIeIeUIIe/1a. — 25 GayoB
D, ¢ 2 ¢axTndeckue ommnoOka
I — 20 6amnmoB
A, 1\ B,/ 6onee 2 pakTHyECKHX
I \\ [ OIIMOOK HJTH OTBET
F
A orcyTcTByeT - 0 OansoB
2740
|
s\
L7 A\
y g \ .
2 NG :\ 1=
- e .}'\
L -~ =
A 8
1) Anaronans AC; HafifeM uz npAamMoyronsHoro AACC; no Teopeme [ndaropa:
AC,? = AC? +cC,?,
AC, = ||Ac2 +cc,? =242 + 10% = V576 + 100 = V676 = 26 (cm).
Juaronans BD, HafigeM 1z npaMoyroasHoro ABDD, no Teopeme [Indaropa:
BD,> = BD? + DD,?,
BD;, = (BD?+DD;% =/10% 4+ 102 = v100 + 100 = 200 = 10v2 (cm).
2) Mlnowans noHo NOBePXHOCTH NPAMOYTOALHOTO NApa/le/leNHIe A PABHA:
STJDJ[H. = SOCH.h"
B ocHOBaHMH /IeUT PoMO, a IIowaabk poMba pagHa NOA0BNHE NPOH3BeAeHUA JUaroHaneil:
1 1 1
Soen. = Spowea = 5 d1d =5 - AC-BD == -24-10 = 120 ().
BrlcoTa napanienenunesa no ycaoeuo h = 10 cm.
Torga Spemm = Seent = 12010 = 1200 (cm?).
125. Haiinure 00beM MHOTOTpaHHUKA, BEPIIMHAMA KOTOPOTO SBISIOTCS TOukd | Bepnsrii orBet — 30
A, D, A\, B, C, B IpsIMOyTOJIBHOTO Tapajureienuiena ABCDAB,C,D, sy | Gannos;
KOTOPOTO AB=3AD=4AA; =5. 1 paxTuyeckas ommoOka
— 25 bannos
2 akTHyeckue omuodKa
— 20 GayoB
Oomee 2 pakTHUECKUX
OITMOOK HITH OTBET
A B orcyTcTByeT - 0 OanoB
W3 pucyHka BUJHO, YTO MHOTOTPaHHUK SIBIISIETCS
MIOJIOBUHOM JJAHHOTO MPSIMOYTOJIBHOTO Mapasiesienunesa.
CrnemoBarenbHO, 00bEM HCKOMOTO MHOTOIPAaHHHKA JaeTCs (POPMYIIOit:
1 1 1
Viororp = 5 Viapaan == SAB-AD-AA| = =345 =30.
2 2 OTser:
30.
126. Uro0Bl MOCTYNIUTh B YHHUBEPCHUTET Ha CIECHHANBHOCTH «MaremaTtnka u

¢usnka», abutypreHT nomkeH Habpars Ha EI'D He menee 70 6amoB mo
KaXIOMy U3 TpEX NPEIMETOB— MaTeMaTHKa, pYCCKUH S3BIK W
HWHOCTPaHHBIU s13bIK. YTOOBI HOCTYNHTH Ha cenuaibHOCTh «KoMMeprmsy»,

Bepubiii orBet — 30
0aIios;

1 dakTHyeckas omuodka
— 25 GannoB

© ®I'BOY BO «Uenl Y»




e

MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE
00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

«YensnOunckuii rocyaapcrsennsiii yausepcuter» (PI'BOY BO «Uenl'Vy»)

(I)OH)] OLCHOYHBIX CPECACTB IJid HpOMC)](yTOqHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnenuansHoct 40.02.04 YOpucnpynennus, ®I'BOY BO «Henl V.

Bepcus noxymenta - 1 cTp. 67 u3 69 [lepBslii 3x3eMILTAP | KOIIUA Ne
Hy>XKHO HaOpatb He MeHee 70 0aiIoB 1Mo KaxIoMy M3 TPEX MpeaMeToB — | 2 (hakTHUecKre ommoKa
MaTeMaThKa, pyCCKUH SI3BIK U O0IIECTBO3HAHME. — 20 6aioB
BeposiTHOCTE TOTO, YTO abUTypHeHT X. MOMYyduT He MeHee 70 OaioB mo | Ooiee 2 (aKTHIECKUX
Maremaruke, pasHa 0,0, mo pycckomy si3blky — 0,8, 10 MHOCTpaHHOMY | OLIMOOK MJIM OTBET
s131Kky — 0,7 1 1o ob1ecTBo3Hanuo — 0,5. orcyTcTByeT - 0 OayoB
Haiinure BeposTHOCTB TOTO, 4TO X. CMOXKET IOCTYIUTh XOTs ObI Ha OJTHY U3
JIBYX YHOMSIHYTBIX CHELUaIbHOCTEH.

Pemrenue.
BeposiTHOCTB ycIHenHo caTh 3K3aMEHBI Ha CIIEHATIBHOCTD «MaTemaTnka
u ¢pusuka» pasHa P=0,6-0,8-0,7= 0,336.
BeposiTHOCTB ycnenmHo caath 9k3aMensl Ha «Kommeprio» paBHa P, =
0,6-0,8-0,5=0,24.
BeposiTHOCTD ycrenHo caaTh 9K3aMeHbl Ha 00€ CIeaabHOCTH PaBHA
Ps=0,6-0,7-0,8-0,5=0,168
BeposiTHOCTB ycrienHoit ciauu Xotsi Obl Ha OfIHY M3 CHeLHAlIbHOCTEH paB-
Ha P:P|+P2-P3:O,408
Ortser. 0,408
127. Arpodupma 3aKymaeT KypHHBIE sHIla TONBKO B JBYX JoMamHuX | Bepnsrii orBer — 30
x03sicTBax. M3BecTHO, uTO0 5% SMIl W3 TMEPBOTO XO3SMCTBA — sAdIa | OAJUIOB;
BBICHIEH KaTeropu, a M3 BTOporo xossiictBa — 30% smm Beiciiedt | | daxTtnyeckas ommoOKa
kareropun. B aroii arpodupme 15% sun Beiciieit kareropuu. Haitmure | — 25 Gamnos
BEPOSITHOCTB TOTO, YTO SIHII0, KYTUIEHHOE y 3TOW arpodupmbl, okaxeTcst u3 | 2 gakTHueckue ommoka
TIEPBOTO XO3SHCTBA. — 20 GayoB
Pemenue. IlycTh cOOBITHE A COCTOMT B TOM, YTO SHII0 MMEET BBICIIYIO | Oomee 2 paKkTHIeCKuX
Kareropuro, coOsrTust Bl m B2 cocTosT B TOM, UTO SIIIO MPOW3BEICHO B | OITHOOK HITH OTBET
TIEPBOM M BTOPOM XO3SICTBaX COOTBETCTBEHHO. Torma coObITHA W — | OTcyTcTByeT - () Gamios
COOBITHS, COCTOSIIINE B TOM, YTO STHIIO BBICIIEH KaTErOPHH IPOU3BEICHO B
MIEPBOM M BTOPOM XO3SIHCTBE COOTBEeTCTBEHHO. Ilo Qopmyne monHOM
BEPOATHOCTH, BEPOSITHOCTH TOTO, YTO OydeT KYIUIEHO SO0 BBICIICH
KaTeropuH, paBHa:
P{AB| )+ P{ABy) = P(A|B) - P(B)) + P(A|By)- P(Ba) =
=0.05-P(B))+0.3-(1 - P(B)) = —0.25P(B,) +0.3.
Mo ycnoButo 3Ta BeposTHOCTE paBHa 0,15, 03TOMY 1 BEpOSITHOCTH TOTO,
YTO KyTJIEHHOE SHII0 POU3BEICHO B TIEPBOM XO3SIHCTBE MIMEEM:
Otser: 0,6.
128. Toukn MuHMMyMa W MakcuMyMa (YHKIMM Ha3bIBalOTCd To4ukaMu | Bepslid otBet — 30
9KCTpeMyMa, a 3HayeHWe (QYHKIUM B OITHX TOUYKaX-dKCTpEeMyMamu | OajioB;
GbyHKIMH. 1 dakTryeckas omuodka
Haiitu Touky SKCcTpeMyMa U 3HaueHHE (GYHKITNH B 3THX Toukax: f(x) =x4 — | — 25 6ammos
8x2 +3 2 daxTtugeckue ommodka
1. f'(x) = (x4-8x2 +3)'= 4x3-16x= 4x(x2-16)=4x(x-2)(x+2) — 20 6amioB
2. f'(x) =0, 4x(x-2)(x+2)=0, x=0, x=-2, X=2- KPUTHICCKUEC TOUKH. Ooiee 2 paKTHISCKUX
3. T. x. mpu mepexone yepe3 TOUKy X=-2IPOW3BOAHAS (YHKIMH MEHSET | OMIMOOK MM OTBET
3HAK C «-» Ha «+», TO X=-2 SIBISETCS TOUYKOH MHHUMYMa orcyTcTByeT - 0 OanioB
T. k. mpu nepexoze uepe3 Touky x=0 nponsBoHas GyHKIMH MEHSET 3HaK C
«+t» Ha «-», To X=0 sBISETCA TOUKOW MaKCUMyMa
T. k. Ipu mepexoze uepe3 ToUKy X=2 Npon3BoAHas (PYHKIIMH MEHSET 3HaK C
«-» Ha «+», TO X=2 SBISIETCS] TOYKOH MUHIMYyMa
f(-2) =f(2)= (-2)4-8(-2)2+3=16-32+3=-16+3=-13
f(0)= 04-8-02+3=3
Ortser. (-2;-13), (2;-13)—rouku muarMyMa, (0; 3)—TOUKa MaKCUMyMa
129. Ha pucyHke m306paxéH rpaduk exoropoit pyrxumn Y =/ (X) Oynxuus | Bepsiii orser — 30
F(x) =2+ 302 1 305x — Oauos;
5 — ozHa U3 NepBOOOPA3HBIX HYHKIMN f(x). 1 ¢axruyeckas ommdKa
HaiinuTe mormans 3akpaneHHoN GUrypsl — 25 6anmnos
2 daxTuyeckue ommoOka
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— 20 6annoB

Ooiee 2 paKTHIECKUX
OLIMOOK UITH OTBET
orcyTcTByer - 0 OanoB

=11 9 o] st
7

F(—11) = (=11 430 (—=11)*4305- (—11) -5=

-1331+3630-3355-7/5=-1057,4
7
F(—9)=(-9)’ +30-(-9)* +305-(~9) — 5=
-729+243-2745-7/5=-1045,4
2 2

F(=9)—F(—11)=—1045- +1057- = 12.

(=9)-F1D 5 5 Ortsger. 12

130. . — T‘ . Bepubsiit orBet — 30

Haiigute yron mexnay Bekropamu @ u . OTBer maiite B rpaaycax. GAILIOB:
PCIIHGE:I:IG. CkansipHOoe IPOU3BEACHUE BEKTOPOB PAaBHO 1 daxrrueckas ommbKa
d-b Xp-x24y1-y2=2-8+46-4=40. — 25 6amnos
C npyroii CTOpOHBI, CKaJIPHOE IIPOU3BEACHHE IByX BEKTOPOB PaBHO 2 dakrnyeckue ommoOKa
MIPOU3BEICHUIO X AJHH Ha KOCUHYC yria Mex 1y Humu. Haiinem qnuHsl — 20 Gannos

= 7).» a-b-cosa = 40 Oomee 2 pakTHUECKUX
 ( . a-D-cosu =40,
Bektopos: @, , Torma cripaBeIMBO PaBEHCTBO: OLTHOOK FIIH OTBET

2 06
CoOsa = > i OTCYTCTBYCT - aJIJIIOB
4, OTKyna o o= 45",

3.4 JlonoJHUTEIbHbIEC MATEPHAJIBI M 000py10BaHHE

HpI/I BBINIOJTHEHUHU 3aJIaHUI HpOMG)KYTO‘lHOﬁ aTTeCTalnu SKSaMeHyeMBIﬁ HUMCCT
IMpaBoO MOJIL30BATHCA KAJIBKYJIISITOPOM.

4. HOpﬂlIOK MPOBEACHUSA U OLICHUBaAHUA HpOMe)l(yTO‘lHOﬁ arrecranuu

DK3aMeH, 3a4eT, 3a4eT C OLIEHKON U Ip. COCTOUT U3 3- yactei
1 wacmo — cmyodenm pewaem 15 mecmogvlx 60npoCoO8 3aKpuLMO20 MUnd, blOpaH-
HBIX caydatinbim oopazom. ITpogomKuTeTIbHOCTb — 30 Munym.
MaxkcuMalIbHOE KOJIMYECTBO OAJLIOB 3a BBIIOJIHEHHUE 3aaHUA — 45 6anoé
2 yacms — cmyodenm peuiaem mecmol OMKPbINO20 MUNA CO C80OOOHBIM OMEEMOM,
KOmopble He Npeononazarom 6apuanmos Omeemd, NpAGUNbHBILL omeem mpedyemcs
Hanucams camocmosimenvHo. Bceco 5 mecmosvix 60npocos, 6blOpaHHBIX CYUAUHBLIM
obpazom. TIponomxkutrensHOCT — 30 Munym.
MaxkcumaabHOE KOJIMYECTBO 0aJIIOB 3a BBITIOJHEHUE 3aaHus — 25 0auioB
3 wacms — cmyoenm pewiaem 3a0avy, 8blOPAHHYIO CayUatiHbiM 0opazom. TIpoaon-
KUTEIBbHOCTD — 30 Munym.
MakcrManbHOE KOJTMYECTBO OAIJIOB 3a BBIMIOJHCHHE 3a1aHus — 30 6anios
Bcero 3amaguii — 21.
MakcumanbHbIi 6amn — 100 6annos:
0-49 6annos - HeyoosremeopumenbHo (oyeunka 2);
50-69 6annos - yoosremeopumenvro (oyenka 3);
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70-90 6annos - xopowio (oyenxa 4);
91-100 6annos - omauuno (oyenxa 3).
Oo011iee Bpemsi BBITIOJTHEHUS pabOThI — 2 aK.u.
Oco0eHHOCTH TIPOBEJCHUU TPOIEAYPHl OIEHUBAHUS PE3yAbTaTOB OO0ydeHUs
WHBAJIUJIOB U JIUI] C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI 0003HAYEHBI B paboucit
porpaMMe JUCHIUIUIUHBI (MOTYJIs).
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