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09.02.11 Pa3paboTka U ynpaBJjieHHe IPOrPaAaMMHBIM o0ecnieueHneM, HanpaBjieHHOCTD
nporpammbl: Pa3zpa0doTka MOOMJIBHBIX NPHJI0KEHU I

(oHI OLIEHOYHBIX CPEACTB AJIA MPOMEKYTOYHOM aTTecTanuu no aucuuiuinde O1I1.01
Maremartuka, 2026 rox Hadopa, ouHasi gopma 00y4eHuUs:

YTBepiKjieHa:

[IpopekTop no yueOHO# pabote A.A. CanamaroB

H.O. ®amunnn
[IpoTokon 3acesianust ot « 23 » anpens 2026 r. Ne 5
[Ipencenarens [leqaroruueckoro coera
Komnemxa Yen'V M - M.B. Haiin
noffrmics N.O. Gamunus
— —
CocraBuTelb [ Qg eets I".H. lagensmmna
¢ NOANHCE H.0. damunus

CrtpykTypa QOoH/a OIEHOYHBIX CPEJICTB AJI IPOMEKYTOYHON aTTeCTAllUU IO JUCIUILINHE
cootBeTcTBYeT Tipukazy pekropa ®I'bBOY BO «Uenl'V» ot 09.07.2024r. Ne 327-1 «O6
YTBEPKJICHUU 11a0JI0OHOB JOKYMEHTOBY.

@DOHJI OLIEHOYHBIX CPEACTB pa3padoTaH Ha OCHOBE (HEEpajIbHOTO TOCYJIAPCTBEHHOTO
00pa3zoBaTeIbHOTO CTaHIapTa CpeIHEro 00IIero 00pa3oBaHus, YTBEPKICHHOTO TPUKA30M
MunuctepctBa oOpa3zoBanus 1 Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne 413 «O6
YTBEpXKACHUU (eAepaTbHOTO TOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAAPTa CPEAHETO
oOuiero o6pa3oBanus (B ACHCTBYIOIIEH pelaKIMK) U IPUMEPHOM MPOrpaMMBbl IO JaHHOK
o01reo0pa3oBaTeIbHON TUCIUIUIMHE, PACCMOTPEHHON W OAOOpPEHHONW Ha 3acedaHHH
[Tenarormueckoro coera ®I'BOY JI1O MUPIIO mporokonom Ne6/2025 ot «18» ampens
2025 ropa.
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1. ITacmopt (poHIA OLIEHOYHBIX CPEIACTB

HaumenoBanue crienmanbHocT 09.02.11 Pa3zpaborka M ympaBieHUE MPOrPaMMHBIM

obOecrieueHreM
Jucuumauna OI1.0

1 Maremaruka

Cemectp(bl) n3ydenus: 1 cemecTp, 2 cemecTp
dopwma (b1) IPOMEKYTOUHOM arTecTauu: 1 cemecTp — apyrue GopMbl KOHTPOIIS,
2 ceMecTp — IK3aMEH

2. Ilepeuensb (popMupyeMbIX KOMIIETEH LU

2.1. KoMnereHuMHU, 3aKpeIIéHHbIE 32 TUCUHMIIIMHOM

Nzyuenne nucuuminunbl «OI1.01 MaremaTukay» HarmpaBieHO Ha (GOpPMHUpPOBAHUE
CJICTYIOIIMX KOMIICTCHIINH:

Kox n HauMeHoBaHue
(hopMupyeMbIX KOMIIE-
TEeHINH

Ilnanupyemble pe3yJbTaThl 0CBOCHHS THCIHILIHHBI

O6mue

JAucuuniuHapHbie

OK 01.

Bribupats cioco0sI perre-
HUS 337129 PO ECCHOHATB-
HOM JIeATEeNEHOCTH IPUMe-
HUTENBHO K Pa3INYHBIM
KOHTEKCTaM

B yacTn TPYAOBOI'0O BOCIIMTAHUS:

— TOTOBHOCTbH K TPy/y, OCO3HAHHE
LICHHOCTH MacTepCTBa, TPy I0Ir00He;

— TOTOBHOCTb K aKTUBHOM
JIeATEIbHOCTH TEXHOJIOTUYECKOH 1
COLIMAJIbHOW HAIIPABJIEHHOCTH,
CIIOCOOHOCTh UHUIIMMPOBATH,
IUTAHUPOBATh M CAMOCTOSATEIILHO
BBINOJIHATH TAKyIO AEATEIBHOCTD;

— MHTEpeC K pa3Iu4YHbIM cepam
IpoQeCCHOHANBHOMN JIESITEEHOCTH.
OsgiiaieHne yHHBepCATbHBIMH Y4e0-
HbIMHM TO3HABATEJIbHBIMH J€eiicTBH-
SIMH:

a) 6azosvie n02uyecKue Oelucmeust.

—  CaMOCTOSITEILHO
(bopMyTHpPOBaTh U aAKTyalH3HPOBAThH
mpobiemy, paccMaTpuBaTh ee
BCECTOPOHHE;

—— YCTaHABJIMBaTh  CYIIECTBEHHBIN
MpPU3HAK WM  OCHOBaHHSA IS
CpaBHEHWUSI, KIaccupuKauu u
00001IeHN;

ONpeneNsITh LEeNH JIesSTeNbHOCTH,
3aJaBaTh MapaMeTpbl U KPUTEPUU HX

JOCTIDKEHHUS;
— BBUIBIIITH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBTICHUSIX;

—— BHOCHUTh KOPPEKTHBBI B
JIeSITeIbHOCTb, OLICHUBATh

-BIIaJIeTh METOlaMU JJ0Ka3aTeIbCTB, alro-
PUTMaMH pelIeHHs 3a1a4; yMmeHue Gopmy-
JMPOBATh ONpPEIEIeHHs, aKCHOMBI M TEO-
peMBI, NPUMEHSTH WX, I[POBOAUTH
JOKa3aTeJbHble pAacCy)KACHHS B XOIe
peleHus 3a1ay;

- YMETb OIIEPUPOBATH NOHATUSIMH: CTEIIECHb
ypcia, JorapuM yucia; yMEHHE BBINOJ-
HATbH BBIYMCIICHHE 3HAYCHU U peodpaso-
BaHUS BBIPQKCHUH CO CTENEHSAMH U JoTa-
pudmamu, mpeobpasoBaHus OpoOHO- pa-
LOHAIBHBIX BBIPa)XSHUIT;

- YMETb OIIEPUPOBATH MOHATHSIMH PaLHO-
HaJIbHBIE, UPPAlOHAIbHBIE, TTOKa3aTelb-
HBIE, CTEIEHHble, JIorapu(MHUYECKHE,
TPUTOHOMETPUYECKHE YPABHEHHUSI U Hepa-
BEHCTBA, UX CUCTEMBI;

-yMeTb OIIepUPOBATD HOHATHAMHM:
(yHKIMA, HenpepbIBHAS (PYHKINS, TPOU3-
BOJHAs, NEepPBOOOpa3Has, ONpeeIeHHBII
WHTErpall; YMETh HaXOIUTh IIPOU3BOJIHBIC
UIEMEHTAPHBIX  (QYHKLUUH,  HCIOJB3YS
CIIpaBOYHBIE MaTEpUalIbl; HCCIIENOBATh B
npocTeimmx — ciy4asx — (QYHKOMM — Ha
MOHOTOHHOCTb, HAXOAUTh HAWOOJBIIUE U
HaMMEHbIINE 3HAUeHU QYHKINI;
CTPOHTH I'PahMIKK MHOTOWICHOB C UCIIONb-
30BaHMEM annapara MaTeMaTHYeCKOro
aHAJIN3a; NPUMEHATh MPOU3BOIHYIO HPH
peleHny 3ajad Ha JABIIKEHHE; pellaTh
MIPaKTHUKO-OPUEHTHUPOBAHHbIE 33Ja4d Ha
HanOOoJIbIINE U HAaNMEHbIINE 3HAYCHUSI, Ha
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cTp. 5 u3 69 [epBerii 3K3eMILTAP
COOTBETCTBHE pE3yJIbTaTOB ILEIAM,
OLIEHUBAaTh  PHUCKM  IOCIEACTBUI
JeSITeIbHOCTH;
— pa3BHUBAaTh KpeaTuBHOE
MBIIIUTEHUE TIPH PEIICHUH KU3HEHHBIX
mpobiemM
0) b6azosvle uccaedosamenvckue Oell-
cmeus:
— BIaJeTh HABBIKAMH  y4eOHO-
HCCIEIOBATENIbCKOM UM IIPOEKTHOM
JeSITeIbHOCTH, HaBBIKAMU
paspemnieHns npooiem;
—— BBIIBIIATH TIPUYUHHO-
CJICZICTBEHHbBIE CBSI3U u

aKTyaJIM3UpOBaTh 3a/lady, BBIIBUTATDH
THIOTE3y €€ peIIeHUs, HaxOAUTh
apryMEHTBHI JJI51 JOKa3aTeIbCTBA CBOUX
YTBEpP)KICHHUH, 3a1aBaTh apaMeTpsl U
KPUTEPHUH PEIICHHUS;

AHAJIU3UPOBATL IMOJYYCHHBIC B
Xoae peuieHud 3aaadrd pe3yJibTaThbl,
KPUTUYCCKU OLICHUBATh ux
JAOCTOBEPHOCTD, IMPOTHO3UPOBATH
U3MCEHCHHE B HOBBIX YCJIOBUAX;

—— YMETb NEPEHOCUTH 3HaHUA B

MIO3HABATENBHYI0O M IPaKTHYECKYIO
00J1aCTH KU3HEAEATEIHHOCTH;

yMETh WHTETPUPOBATh 3HAHUS U3
Pa3HbIX MPEIMETHBIX 00JIacTel;

—— BBIABUTATH HOBBIE uzey,
IIpeAaraTb OPUTHMHAIBHBIE ITOAXO/BI
U peIeHNuS;

CIIOCOOHOCTh UX HCIIOJIB30BAHUSA
B IIO3HABATEIbHOH M COILHMAJIBLHOM
MIPaKTUKE

HaXOXJICHUE IIyTH, CKOPOCTH M YyCKOpe-
HUSL;

- YMETb OII€pHUPOBATH MMOHATHUAMU: palluoO-
HaJIbHAs GbyHKIHSA, IOKa3aTeabHast
¢GyHKUMA, creneHHas (YHKLUS, Jora-
pudmudeckas (QYHKOHS, TPUTOHOMETPH-
yeckne (yHKIHMH, OOpaTHBIE (QYHKIHH;
yYMEHHE CTPOUTH TpaUKH H3yYEHHBIX
(YHKIMHA, HCIIONBb30BaTh TIpadyKH IpH
W3y4YEHHUHU IIPOLIECCOB M 3aBHCHUMOCTEH,
IpU PEIIeHUH 33/1a4 U3 JIPYyruxX y4eOHbIX
NPEeJIMETOB M 33/1a4 U3 PeajibHOW JKU3HHU;
BBIpaXaTb  (opMynamMu  3aBHCHMOCTH
MEXy BETHIMHAMH;

-YMETh pelaTh TeKCTOBBIE 33/1a41 Pa3HBIX
THUIIOB (B TOM YHCJIE Ha IMIPOLEHTHI, I0JIN U
YacTH, Ha JABWXXEHHE, padoTy, CTOUMOCTb
TOBapOB M YCJIyI, HAaJOTH, 3aJaddl H3
00J1acTH yIpaBiCHHS JUYHBIMUA U CEMEHi-
HbIMH (DPMHAHCAMH); COCTABIIITH BBIpaXKe-
HUsI, YPaBHEHUS, HEPABEHCTBA M HMX CH-
CTEMBI 110 YCJIOBHIO 3aJIa4M, UCCIECAOBAThH
MIOJTY4YEHHOE PEIICHNE U OIIEHHBATh MpPaB-
JIONOZOOHOCTD PE3yJIbTAaTOB;

- YMETb OIIEpUPOBATH IOHITHSIMHU: CPEIHEE
apudmMeTHyeckoe, MenuaHa, HauOoJblIee
Y HauMEHbllIee 3HaYeHU s, pa3Max, IucIep-
CHs, CTaHJAPTHOE OTKJIOHEHHE YHCIIOBOTO
Habopa, yMeTh U3BJIEKATh, HHTEPIIPETUPO-
BaTh HMH(OPMAIMIO, NPEICTABICHHYIO B
TabIHIax, Ha IuarpaMMax, rpadukax, oT-
PaKarOILIyI0 CBOWCTBA pealbHBIX IPOIEeCc-
COB M SIBJICHUI; IPEICTABIATh HHPOpMa-
LIUIO C TIOMOILbIO TAaOJIMI] M AUArpaMm; Uc-
CJIE/IOBATh CTATUCTUYECKHE JIAHHBIE, B TOM
YHcle ¢ MPUMEHEHHEM rpaduiecKux Me-
TOJIOB U 3JIEKTPOHHBIX CPEJICTB;

- YMETb OTIEpPUPOBATh MOHATHAMHU: CITydai-
HBII OTIBIT U CITy9aifHOE COOBITHE, BEPOST-
HOCTb CIIy4alHOTO COOBITHS; YMEHUE BBI-
YHUCIIATh BEPOSTHOCTH C HCIHOJIB30BaHUEM
rpagu4eckux  METOJOB;  HPUMEHSTH
(GbopMyJIBl CIIOKCHHS W YMHOXCHHUS Be-
pOSITHOCTEH, KOMOWMHATOpHBIE (AaKThl |
(OpMyJIBI IPU PELIeHNH 3a/1a4; OLICHUBATh
BEPOSITHOCTH PEATBHBIX COOBITHH; 3HAKOM-
CTBO CO CIyJallHBIMH BEIMYMHAMH; yMe-
HUE TIPUBOAWTH NPHUMEPHI IPOSBICHUA
3aKOHa OOJIBIIMX YHCENl B IPHPOIHBIX H
OOILIECTBEHHBIX SIBJICHUSIX;

- YMCTh OIICPUPOBATH IMOHATHUAMU: TOUYKA,
npsiMasi, IIOCKOCTh, HPOCTPAHCTBO, JABY-
TpaHHBIN yrod, CKpPEIIMBAIOIIUECs
MpsAMBIE, TAPAIIETbHOCTh U IEPIEHIU-
KYJISIPHOCTD NPSIMBIX M IUIOCKOCTEH, yrou
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MEXAY NMPSIMBIMH, YTOJI MEXKAY MPSIMOU U
IUIOCKOCTBIO, YTOJI MEXIY IJIOCKOCTAMH,
paccTosiHHe OT TOYKM JIO IUIOCKOCTH,
pacCToAHNE MEXKIY MPAMBIMHU, PACCTOSAHUC
MEXIy IIOCKOCTSIMH; YMEHHE HCIOJIB30-
BaTb [IPH PELICHUH 33134 U3y4eHHbIE (pak-
THI ¥ TEOPEMBI IUIAHUMETPUH; YMEHHE OLie-
HUBaTh Pa3Mepbl 00BEKTOB OKPYKAIOLIET0
MHPA;

- yMeTb  OIEpUpPOBaTh  HOHITHUSIMH:
MHOT'OIr'paHHUK, CEYECHUE MHOI'OI'paHHHKaA,
KyO0, mapasuienenune, npu3Ma, IupaMmua,
¢urypa ¥ IOBEPXHOCTb BpAILEHUS, LU-
JUHIP, KOHYC, map, chepa, cedeHus Gury-
pBl BpallleHUs, IUIOCKOCTh, Kacalolasics
cepsl, IWIMHIPA, KOHYCA, IUIOMAAb HO-
BEPXHOCTH NHPaMUBL, MPU3MBI, KOHYcCa,
HWIMHAPA, TUIOIaAb chepbl, 00beM Ky0a,
NPSIMOYTOJIBHOTO Mapaiiesenuneaa, M-
paMuIbl, MNPU3MBI, LUIUHAPA, KOHYCa,
nrapa; yMeHue H300pakaTb MHOTOrpPaH-
HUKH U TIOBEPXHOCTH BpAILCHUs, UX cede-
HUS OT PYKH, C IIOMOLIBIO YEPTEIKHBIX
HHCTPYMEHTOB M DJICKTPOHHBIX CPEICTB;
yMEHHE paclo3HaBaTh CHMMETPHIO B IIPO-
CTPaHCTBE; yMEHHE pacllo3HaBaTh IIpa-
BUJIbHBIE MHOI'OTPAaHHUKH,

- YMETh OIIEPHUPOBATH MMOHATUAMM: JIBHKEC-
HHE B IPOCTPAHCTBE, OI00HBIE (PHUTYPHI B
MIPOCTPAHCTBE;

HCIIOJIb30BaTh OTHOIICHUE IUIOMIAACH IMmo-
BEpPXHOCTEH U 00beMOB MOIOOHBIX pUTYp
TIPY peIeHNH 3a/ay;

- YMETb BBIYHCIISATh TEOMETPUUECKHE BEIIU-
YHHBI (JTHHA, YTOJI, IUIOIIA1b, 00BEM, IIJI0-
maab HOBerHOCTI/I), HCIOJB3Yysd U3Yy4YCH-
Hble (POPMYIIBI 1 METOABL;

- YMETb OIIEPUPOBATH MMOHATHUIMH: MIPSIMO-
yroJbHasi CHCTeMa KOOPANWHAT, KOOpAWHA-
TBl TOYKH, BEKTOp, KOOPAWHATHI BEKTOPA,
CKaJISIPHOE MPOW3BEAEHHUE, Yrod MEeXIy
BEKTOpPaMH, CyMMa BEKTOpPOB, IIPOU3BeE/Ie-
HHE BEKTOPa Ha YUCJIO; HAXOJMUTh C IIOMO-
HIBI0 HM3YYEHHBIX (OPMYJ KOOpAMHATHI
CepeauHbl OTPE3Ka, DPACCTOSHUE MEXKIy
JBYMSI TOYKaMHU;

- yMeTh BBIOUpATH MOIXOMISIINNA H3ydYeH-
HBIl METOJ| [UIsl pelIeHHs 3a/jadd, Pacro-
3HaBaTb MareMaTHdyeckue (akTel W
MaTeMaTH4ecKHe MOJAEIN B MPUPOIHBIX
O6H_leCTBeHHI)IX SABJICHUAX, B MHCKYCCTBE;
YMEHUE NPHUBOAUTH IMPUMEPBI MaTEMaTH-
YECKUX OTKPBITHUI pOCCUUCKON U MUPOBOM
MaTeMaTH4ECKON HayKH;

- YMEeTbh OIIepUPOBATH OHITHSIMHU: OTIpeIe-
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JICHWE, aKCUOMa, TeopeMa, CIICICTBUE,
CBOWCTBO, TPU3HAK, JOKA3aTeIbCTBO,
PaBHOCWIbHBIE (HOPMYIHPOBKH, yMEHHUE
(dhopMyarpoBaTh 0OpaTHOE W MPOTHUBOIIO-
JI0)KHOE YTBEPIKACHHE, IPUBOUTH IIPHMe-
pbI 1 KOHTPIIPUMEPBI, HCIOIb30BATh
METOJl MaTeMaTHYeCKOH WHIYKIUU;, MpO-
BOJIUTh JIOKA3aTeJIbHbIC PACCYKICHUS TIPH
pelICHUH 3a/1a4, OIICHUBATh JIOTHYECKYHO
MPaBHIBHOCTH PACCyKICHUMN;

- YMETh OIEPUPOBATH MOHITUAMHU: MHOKE-
CTBO, IOJMHOYKECTBO, OICpAllMUd HAaJ
MHOKECTBaMH; YMEHHUE HCII0Ib30BaTh TEO-
PETUKO-MHOXKECTBEHHBIN  ammapar — Juis
OIMCAHUsI PEalbHBIX MPOLECCOB U SIBIiE-
HUI TP PEIICHUH 33]1a4, B TOM YHCIIE U3
JPYTUX YYEOHBIX TPEIMETOB;

- YMETh OIEPUPOBATH MOHATUSAMU: rpad,
CBs3HBIA Tpad, mepeBo, 1Mk, rpad Ha
IUIOCKOCTH; YMEHHE 3a/1aBaTh M OIKCHIBATh
rpadbl pa3IMIHBIMHA CIIOCOOAMU; UCTIOIb-
30Bath rpad)bl IPH PELICHUH 33/1a4;

- yMeTh CBOOOJHO OIEPHPOBATH MOHSTH-
SIMH: COYETaHHE, IEPECTAHOBKA, YUCIIO CO-
YEeTaHUH, YHUCIO TIEePEeCTAaHOBOK, OWHOM
HeloTOHA; yMEHUE TPUMEHATH KOMOWHA-
TOpHBIE (aKTHI U PACCYKICHHUS IS Pere-
HUS 327124,

- YMETh ONEpPHPOBaTh MOHSTHSMH: HATY-
paJibHOE YHUCIIO, [EeJI0e YHUCII0, OCTATOK I10
MO/JIYJII0, PALMOHATIBHOE YUCIIO, UPPALHO-
HAJILHOE YMCII0, MHOXKECTBA HATYPAIIbHbIX,
LEJBIX, PAIIMOHATBHBIX,

JCACTBUTEILHBIX YUCEN; YMEHHUE HCIOJb-
30BaTh MNPU3HAKU JEJIMMOCTH, HAWMCHbB-
1900707 010)1070% 81 (01 Z6NA1 1 971

HavMeHblee o0lee KpaTHOe, alropuTM
EBKinza mpu petieHny 3a1a4; 3HakOMCTBO
C Ppa3IMYHBIMU  TO3UIUOHHBIMH  CH-
CTeMaMH CUHCIICHHUS;

- YMETh CBOOOIHO OIECPUPOBATH MOHSATH-
SIMH: CTETICHb C IENIBIM MOKa3aTeaeM, KO-
PeHb HATYPAJIbHOM CTETCHH, CTEIICHD C Pa-
[UOHAIBHBIM ITOKAa3aTeJeM, CTCICHb C
JIEHCTBUTENLHBIM  (BEUIECTBEHHBIM) I10-
KazaTesieM, JJorapu(m Jrcia, CHHyC, KOCH-
HYC ¥ TAHT'€HC [TPOM3BOJILHOTO YKCIIA;

- YMETh OMEPUPOBATH HOHITUSMH: TOXK/IE-
CTBO, TOXIIECTBEHHOE MpeoOpa3oBaHue,
ypaBHEHHE, HEPaBEHCTBO, cucreMa
YpaBHCHHA ¥ HEPAaBEHCTB, PaBHOCHJIb-
HOCTh ypaBHCHUH, HEPABCHCTB U CHUCTEM,
paluoHalbHbIe, HppalMOHAIIBHbBIE, I0-
Ka3aTelbHbIE, CTENEHHbIe, Jiorapudmuue-
CKHE, TPHUTOHOMETPHYECKUE YpPaBHEHHUSI,
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HEpaBEHCTBA U CHUCTEMBI; YMEHHUE PeIIaTh
ypaBHEHHsI, HEPaBEHCTBA U CHUCTEMBI C
MOMOIIBIO Pa3IMYHBIX MPUEMOB; pPEIIaTh
ypaBHEHHs, HEPABEHCTBA M CUCTEMBI C I1a-
paMeTpoM; NPUMEHATh ypaBHEHHs, Hepa-
BEHCTBA, HMX CHCTEMBl I pEIICHUS
MaTeMaTHYECKHX 331a4 U 3a/1a4 U3 pa3iInd-
HBIX 00J1aCTeil HAyKU M peabHOI XKU3HH;
- yMeTh CBOOOJIHO OIEPHPOBATH ITOHATH-
sMu:  rpaduk  QyHKUMH, oOparHas
(byHKIMSL, KOMIO3UIMS (QYHKIHH,
JuHeHHas  QYHKUMA, — KBaJpaTUdHas
GbyHKIMs, creneHHas (QYHKIHUS C ICJIBIM
[IOKa3aTesnem, TPUTOHOMETPUYECKHUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHYE-
ckue (YHKUWH, MOKa3aTelbHAas W Jora-
pudmuueckas QYHKIMH; YMEHHE CTPOUTH
rpadukn QyHKUUMH, BBIIOIHAITE ITpeodpa-
30BaHus rpagukoB QyHKLUIT; yMeHHE uc-
N0JIb30BaTh rpaduKu GYHKIMN IS U3yye-
HHUA TIPOLIECCOB M 3aBHCHMOCTEHl HpH
pELICHNY 3a/1a4 U3 IPYTHX YYeOHBIX Ipea-
METOB M W3 PeajbHOM XU3HH; BBIPaXKaTh
(bopMynamMu 3aBUCHMOCTH MEXIY BEJIHYH-
HaMH; YMEHHE CBOOO/IHO ONIepHpOBaThH HO-
HSTHAMH: YETHOCTb (DYHKIMH, IIEPUOIHY-
HOCTb ¢dyHKIMH, OrpaHUYEHHOCTD
(GYHKIMH, MOHOTOHHOCTh (DYHKIIMH, JKC-
TpeMyM  GYHKOUM, HauOosbliee U
HauMeEHblee 3HAYeHUs (YHKUUH HA
MPOMEKYTKE; YMEHHE HMPOBOJHTH HCCIe-
JoBaHKe QYHKLUUK; YMEHUE HCIIOIb30BATh
cBOMcTBa U rpadukn QyHKIUH 1 pere-
HUsI ypaBHEHHUH, HEPABEHCTB U 3a/1a4 C Ma-
pameTpamu; M300paXkaTh Ha KOOpPAWHAT-
HOM IUIOCKOCTH MHOXXECTBA pELICHHI
ypaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YyMeTb CBOOO/IHO OIIEpHPOBATh  IIOHATH-
SIMH:  TIOCJICIOBATEIILHOCTD, apU(pMeTHye-
CKasg  Tporpeccus,  reoMeTpHyecKas
nporpeccusi, OECKOHEYHO YyObIBaromas
reoMeTpuyecKas Mporpeccus; yMeHue 3a-
JIaBaTh M0CJIEA0BATEIFHOCTH, B TOM YHUCIIE
C MTOMOIIBIO PEKYPPEHTHBIX (HOPMYII;

- YMETb OIIepHPOBATh IOHATHUAMHU: Helpe-
PBIBHOCTH (DYHKITHH, aCHMITOTHI Tpaduka
(byHKUMH, TIepBasi U BTOpas [IPOU3BOIHAS
(byHKLIUH, TeOMETPUYCCKUI M (PH3NYCCKUit
CMBICI  IIPOM3BOJHOH, mepBOOOpasHas,
OIIpeZIeJIeHHbI WHTErpaj; yMEHHE Ha-
xoauTh 11 acumnToTsl rpaduka QyHKIUY;
YMEHHE BBIYHUCIIATH IIPOU3BOJHBIE CYMMBbI,
MIPOU3BEJECHNUS, YaCTHOTO M KOMIIO3HIIMU
($YHKUMA, HAXOJUTh ypaBHEHHE KacaTelb-

© ®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)] OLCHOYHBIX CPECACTB IJid HpOMC)](yTOqHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM

obecneuenuem, PI'BOY BO «Henl V.

Bepcus noxymenra - 1

ctp. 9 u3 69 [epBerii 3K3eMILTAP | KOITUA Ne

HOH K rpauKy QyHKIHNHN; yMEHHE UCIIOJIb-
30BaTh NPOU3BOJHYIO ISl MCCIIEOBAHUS
GYHKUMHA, UI HAXOXKJICHUS! HaWTy4IIero
pemi€eHusas B IMPUKIAJAHBIX, B TOM YHCIIC
COLIMATBbHO-3KOHOMHYECKUX M  (hu3nue-
CKHX 3a[adax, [JIsl OIPENICNICHNS CKOPOCTH
U YCKOPEHUs; HaxXxOJWTh IUIOMAAN H
00beMBbl (UTYp C MOMOLIBIO HHTETPANA;
MIPUBOJUTh HPUMEPHl MaTeMaTHYECKOTO
MOJICIUPOBAHUs. C MOMOINBI Judde-
pEHLUAIBHBIX YPABHEHUN;

- yMETb ONEPUPOBATH  IOHATHUAMHU:
KOMIUIGKCHOE ~ YHCJO,  CONPSIKEHHBIC
KOMIIIEKCHBIE YMCIIa, MOIYJIb M apTyMEeHT
KOMIUIEKCHOTO 4mncna, (opma 3anucu
KOMIUIEKCHBIX 4Hces (TeoMeTpHyecKas,
TPUTOHOMETpHUYECKas U anreOpanyeckas);
YMETb TPOM3BOANUTH apu(MeTHUECKHe
[leﬁCTBldﬂ C KOMIUICKCHBIMH 4YHUCJIaMH;
MPpUBOANUTH IIPUMEPLI HCIIOJIb30BaHUA
KOMILJIEKCHBIX YHCET;

- yMeTh CBOOOJHO OIEPHPOBATH IOHATH-
SIMU: cpesiHee apu(MeTHIecKoe, MeInaHa,
HauOonpllee W HauMEHbIEe 3HAYCHHS,
pa3max, Jucrepeus, CTaH/apTHOE
OTKJIOHEHUE JUIsl OTIMCAHUS YHCIIOBBIX JaH-
HbIX; YMEHHUE HCCICA0BATh CTATUCTUYC-
CKHEC TaHHBIC, B TOM YUCJIC C IPUMECHCHUEM
rpau4ecKuX METOAOB U 3JEKTPOHHBIX
cpencTB;  rpaduyeckm  MCCIEIOBAaTh
COBMECTHBIE HAONIONEHHS C MOMOIIBIO
JyarpaMM pacceuBaHUsT U JIMHEHHOM
perpeccuy;

- YMETb HaXOJIUTh BEPOSITHOCTH COOBITHI C
UCIIONIb30BaHHEM TPa(UUECKHX METOJIOB;
NPUMEHSTD JUIsl PeLIeHHs 3a/1a4 (hOpMYJIbI
CIIOKEHUS] M YMHOXKCHUS BEpOATHOCTEH,
(hopMyIy IONHOW BEPOSTHOCTH, HOPMYITY
Bepaymmn, xoMmOmHaTOopHBIE (AKTBI H
(hOpMyJIBI; OLIEHUBATH BEPOSTHOCTH PEAIb-
HBIX COOBITHIl; yMEHHE OIEepHpOBaTh IIO-
HSATHSAMH: CIy4aiiHasi BeJWYWHA, pacipe-
JIeJICHUE BEPOSITHOCTEH, MaTeMaTHYeCKOe
OXKHMJAHWE, JMCIEepPCHs W CTaHJapTHOE
OTKJIOHEHHE  CIIy4ailHOM  BEJIIMYUHBI,
(YHKIIMH pacTpesieNieHnss 1 IUIOTHOCTH
PaBHOMEPHOTO,

[I0Ka3aTeJIbHOTO ¥ HOPMAJIBHOTO pacmpe-
JIeTICHUI; yMEHHE UCII0JIb30BaTh CBOWCTBA
W3YYEHHBIX PACIIpeeNIeHui ISl peLeHust
3ajJ]a4y; 3HAKOMCTBO C TOHSTHSIMHU: 3aKOH
OOJIBIIUX YHUCCJI, MCTOAbI BLI60pO‘-IHBIX uc-
CJICZIOBAHUM; yMEHHE NPUBOAWUTH NPHME-
PBI IPOSBICHUS 3aKOHA OOJIBIINX YHCEI B
MIPUPOJIHBIX M O0IIECTBEHHBIX SIBICHUSIX;
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- YMeTh CBOOOJHO OIEPHPOBATH ITOHATH-
SIMU: TOYKa, NpsMas, IUIOCKOCTb, IIPO-
CTPaHCTBO, OTPE30K, JIyd, IUIOCKUH yrod,
JIByTPaHHBII YroJl, TPEXI'PaHHBINA YIoJl, I1e-
peceKaronecsi, napajielbHble U CKpe-
[IMBAIOIIUECS TPSIMbIE, TAPAIIETBHOCTD U
MIEPHEHANKYISIPHOCTD MPSIMBIX M IUIOCKO-
CTEH, YTOJI MeXIy NIPSIMBIMH, YOI MEXIY
MIPSIMOH U IIJIOCKOCTBIO, YTOJI MEXKY TLIOC-
KOCTSIMHM; yMEHHE HCIOJIb30BaTh IPH
peleHny 3a/1a4 U3y4eHHbIe (akKThl U TEO-
pEMBbI IJIAHUMETPUH; YMEHHE OLICHHBAThH
pa3Mepbl 00BEKTOB B OKPY’KAIOILIEM MHPE;
yMeHHe OIIepUPOBATH MOHSTHSMH:
MHOTOTPAaHHHK, CEYCHHE MHOTOIPaHHHKA,
MIPaBUIIBHBIA MHOTOTPaHHUK, IPU3Ma, NH-
pamuzaa, ¢purypa M IOBEPXHOCTH Bpallie-
HUS, UWIMHAP, KOHyc, Imap, cdepa,
pa3BepTKa MOBEPXHOCTH, CEUCHHUsI KOHYyca
U LUWIMHIpPA, NapajulelibHble OCH WM
OCHOBaHMIO, CEYEHHE IIapa, IUIOCKOCTb,
Kacaromascst chepsl, TUINHAPA, KOHYCa;
YMEHHE CTPOHUTH CEUCHNE MHOTOTPaHHHKA,
n300pakaTb MHOTOTPAaHHHKH, (QUTYPHI H
[TOBEPXHOCTH BpAICHUS, UX CEUCHHUS, B
TOM YHCIIE C IOMOILIBIO 3JIEKTPOHHBIX
CPE/CTB; YMEHHE IPUMEHSTh CBOWCTBA
TFEOMETPUYECKUX (UTYDP, CAMOCTOSTEIBHO
(bOopMyIUpOBaTh ONPEAEIEHUS N3yIaeMbIX
¢uryp, BeIIBUTaTh THUIIOTE3bI O CBOMCTBAX
W TpU3HAKAX TEOMETPHIECKUX (uryp,
00OCHOBBIBATh MM ONPOBEPraTh MX; yMe-
HUE TPOBOANTH KJIaCCU(HUKALNIO GUTYP 10
Pa3JIMuHBIM [TPU3HAKaM, BBIIOJIHATH HEOO-
XOJMMBIE JJOMOJHUTEJBHBIE TOCTPOCHUS;
-yMeTh CBOOOJHO OINEPUPOBATH IOHSITH-
SMU: TUIOINAAb (GUrypsl, 00beM (QUTYPBI,
BEIMYMHA YITa, PACCTOSHUE OT TOYKHU MO
IUTOCKOCTH, PACCTOSIHUE MEXIY NPSIMBIMH,
paccTosHHE MEXAy IUIOCKOCTSIMHU, IUIO-
manb chepsl, MIOMaAb HOBEPXHOCTH ITH-
paMuabl, MpU3MBIL, KOHYCa, LWJIMHIPA,
00beM Ky0Oa, NpsSMOYTOJBHOTO Iapajuie-
JeTUIeaa, NHUPaMUIbl, TPU3MBI, LH-
JMHApa, KOHYyCa, 11apa; YMEHUE HaXOAUTh
OTHOIIICHHE 00HEMOB MTOTOOHBIX pHUTYD;

- yMeTh CBOOOJHO OIEPHPOBATH IOHATH-
SIMU: JIBIDKEHHE, MapaJlIe]bHbIN IepeHoc,
CUMMETpPHs Ha IUIOCKOCTH W B IIpO-
CTPaHCTBE, IIOBOPOT, IpeoOpazoBaHue
noao0usi, nogo0OHbIe GUTypsl; yMEHUE
pacno3HaBaTh paBHbIE U MMOJO0HBIE (uUry-
pBI, B TOM YHCIE B NPHUPOJE, UCKYCCTBE,
apXHUTEKType;  YMCHHE  HCIIOIb30BaTh
TEOMETPHUYECKHE OTHOIIEHHS, HaXOAWTh
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TCOMETPUYCCKUE BEIMYHMHEI (JUTHHA, YTOJ,
IUIOIIAh, 00BEM) MPH PEIICHUU 33134 U3
JIPYTUX YYeOHBIX MPEIMETOB U U3 peajb-
HOM XKU3HU;

- YMETh CBOOOIHO ONEPHUPOBATH HMOHATH-
SIMM: TIPSIMOYTOJIbHAsI CUCTEMA KOOPAMHAT,
BEKTOpP, KOOPAWHATHI TOUYKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOpPOB, MPOU3BEACHUE
BEKTOpa Ha 4YHCJIO, Pa3JIOKEHUE BEKTOpa
o 0a3ucy, CKAIIPHOE IPOU3BEICHUE, BEK-
TOPHOE NIPOU3BEJIEHUE, YTOJ MEXTY BEKTO-
pamu; yMEHHE UCTIOB30BaTh BEKTOPHBIA U
KOOpJIMHATHBIA METOX [Ulsl pELIeHMs
TEOMETPUYECKUX 3aJad U 3aJad JApPYTux
Y9eOHBIX MPEIMETOB; OIIEPHPOBATH ITOHS-
TUSAMU: MaTpuua 2x2 u 3x3, onpeaenurenb
MaTpHILbl, TEOMETPUUYECKHUI CMBICI OIpe-
JIEIUTETIS;

- YMETh MOJIEIUPOBATh peallbHbIe CUTYa-
MU Ha S3bIKE MAaTEeMaTHKH; COCTaBIATH
BBIDAJKEHUS, YPABHEHMs, HEPABEHCTBA U
HX CUCTEMBI 110 YCJIOBUIO 3a/1a4M, UCCIEN0-
BaTh IIOCTPOEHHBIE MOJIETH C UCIOIb30Ba-
HHUEM

amnmapara anreOpel, HHTCPIPETUPOBATH
TOJIyYE€HHBII pe3ynbrar; CTPOUTH
MaTeMaTHYeCKUe MOJENU C MOMOUIBIO
TEOMETPUYECKUX TIOHITHA H BEJIUYUH,
pelIaTh CBSI3aHHbIE C HUMH IIPAKTUYECKHE
3a7ayd;  COCTaB/ISITb  BEPOSTHOCTHYIO
MOJEJIb U HHTEPIPETUPOBATH 10Ty YEHHBII
pe3ynbTar; peuarb NPUKIAJHbIE 33Ja4d
CpelICTBAMU MAaTEMaTUYECKOro aHalu3a, B
TOM YHCJIE€ COLMAIbHO-9KOHOMHUYECKOTO U
(hU3MYIECKOro Xapakrepa;

- YMEHHE BbIOMpPATH MOAXOIAIIMNA METO.
JUIsl pelleHMs 3ajayd; IOHUMAaHUE 3Ha-
YUMOCTH MATEMAaTUKUd B U3Y4YEHHM IIpHU-
POIHBIX ¥ OOIIIECTBEHHBIX IIPOLIECCOB U 5IB-
JICHUH; yMEHHUE Paco3HaBaTh MIPOSIBICHUE
3aKOHOB MaT€MaTUKU B UCKYCCTBE, YMEHHUE
NPUBOJUTH TPUMEPBl MaTEeMAaTUYECKUX
OTKPBITMI ~ POCCUICKOM U  MHPOBOH
MaTEMaTUYECKON HAYKH.

OK 02.

Hcnonb3oBath  COBpEMEH-
HBIE CpEJCTBA ITIOKCKa, aHa-
IM3a W WHTEPIpETALH
nHpopMannyu u nHGopmanu-
OHHBIE TEXHOJIOTUH JUIS BbI-
TIOJTHEHUS 3a/1a4 podeccro-
HaJbHOH JeSITeIbHOCTH

B 00s1acTH HeHHOCTH HAYYHOI O
MO3HAHMSA:

1. cdopmupoBaHHOCTH
MHPOBO33PEHHs, COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH M O0IIECTBEHHON MPAKTUKH,
OCHOBaHHOTO Ha AUAJIOTe KyJIbTYP,
CIIOCOOCTBYIOLIET0 OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIHTYPHOM
MHUpE;

2. COBEpIICHCTBOBAHHE SI3IKOBOH 1

- YMEeTb OIepUpPOBAaTh MOHATHSIMH: paLHo-
HaJbHAs byHKUM, TOKa3aTebHast
GyHKOMA, CTermeHHas QYHKIUS, Jora-
pudmuueckass (YHKIHS, TPUTOHOMETPH-
yeckue (yHKIUM, OOpaTHbIe (QyHKIUM;
yMEHHE CTPOUTHh TpapUKH H3yYEHHBIX
(GYHKIMHA, HWCTONBb30BaTh TrpadKH IpH
W3y4YeHUHU IIPOIIECCOB M 3aBHCHUMOCTEH,
IIPU pelIeHHuH 3aad U3 JPYrHX y4eOHBIX
MPEIMETOB U 3a/ad U3 peajbHOH JKU3HU;
BEIp2XaTh  (opMynaMu  3aBHCHMOCTH
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YUTATENbCKON KYJIbTYPBI KaKk
CPEJ/ICTBA B3aMOJICHCTBHS MEXK LY
JIFOAbMU U IMMO3HAHUA MUPA,
3. 0co3HaHME IIEHHOCTH Hay4YHOU
JeATeIbHOCTH, TOTOBHOCTD
OCYIIECTBIISTH IPOEKTHYIO U
HCCIIEIOBATEIbCKYIO JEATEIBHOCT
MHIUBHUYAIBHO U B TPYIIIIE;
OsgiiaieHNe yHHBePCATbHBIMH Y4e0-
HbIMHM TO3HABATEJIbHBIMH JeiicTBH-
SIMH:
B) pabora ¢ undopmanmeii:
4. BlaneTh HaBBIKAMM IIOJTyUCHUS
nH(pOPMANNHU U3 UICTOYHUKOB PA3HBIX
THUIIOB, CAMOCTOSATEIIEHO
OCYIIECTBIISTH IOUCK, aHAJIN3,
CHCTEeMaTH3aLMI0 U HHTEPIIPETALHIO
nH(pOpPMaNNH Pa3IMYHBIX BUJOB U
(dhopM mpencTaBicHHS;
5. co3[1aBaTh TEKCTHI B PA3JIMYHBIX
¢opmarax ¢ yueToM Ha3HAYCHHS
nH(pOpPMANNH U IIEIEBOH ayAUTOPUH,
BEIOMpAas ONTUMANBHYIO (OopMy
MIPEACTAaBIICHUS U BU3YyaJlU3alnHy;
6. OLCHUBATb JIOCTOBEPHOCTD,
JIETUITUMHOCTH MH(pOPMAIUH, ee
COOTBETCTBUE NPABOBLIM U MOpPaAJIbHO-
STUYECKUM HOpMaM;
7. MCHOJIb30BaTh CPEACTBA
WH(POPMAIIMOHHBIX 1
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pelLIeHN KOTHUTUBHBIX,
KOMMYHUKATHBHBIX U
OpraHM3alOHHBIX 33]1a4 C
co0JtoIeHreM TpeOOBaHui
SPrOHOMHKH, TEXHUKH 0€3011aCHOCTH,
TUTHEHBI, pECypcocOepexeHus,
IIPAaBOBBIX M 3TUYECKUX HOPM, HOPM
WH(POPMAIIMOHHON 0e30MIaCHOCTH;
8. BiazeTh HABBIKAMH PAcIO3HABAHUS
1 3aIUThl HH)OPMALUH,
MHPOPMaLMOHHOHN 0€301acHOCTH
JIMYHOCTHU

MEXIY
BEJINYNHAMU;

- YMCThH OINICPUPOBATH IMMOHATUAMU: TOKAC-
CTBO, TOXJIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHMUe, HEpPaBeHCTBO,  CHCTEMa
YpaBHEHU M HEpPaBEHCTB, PaBHOCHIIb-
HOCTh ypaBHEHHH, HEPAaBEHCTB M CHCTEM,
paLyoHANbHbIE, HWPPALMOHAJIBHBIC, I10-
KazaTeJbHbIE, CTENEeHHbIe, Jioraprudmuue-
CKHE, TPHUTOHOMETPHYECKUE YpaBHEHUS,
HCPABCHCTBA U CUCTEMbI; YMETH pPCUIATh
YpaBHCHUA, HEPABEHCTBA U CUCTEMBI C
MIOMOILBIO PAa3JIMYHBIX IPHUEMOB; pPEIlaTh
ypaBHEHUsI, HEPABEHCTBA M CHCTEMBI C I1a-
paMeTpoM; MPUMEHSTh ypaBHEHUs, Hepa-
BEHCTBA, MX CHCTEMBl JMJI pCLICHUS
MaTeMaTHYeCKHX 3a/1a4 U 33/1a4 U3 pa3iind-
HBIX 00JIacTell HAyKU U peasbHOM KU3HHU;
- YMeTh CBOOOJIHO OIEPHPOBATH IOHSATH-
SIMU: JIBHDKEHHUE, MapalIebHbIA epeHoc,
CHMMETpHsS Ha IUIOCKOCTH M B TIpO-
CTpaHCTBE, IIOBOPOT, Hpeobpa3oBaHUE
moto0usi, moo0HBIe (PUTYPHI; YMETh pac-
MI03HABAaTh PaBHBIC ¥ IIOJO00HBIE GUTYPHL, B
TOM 4YHCJE B NPUPOJIE, UCKYCCTBE, apXu-
TEKType; yMETh HCIOJIb30BaTh I'€OMETPH-
YECKUC OTHOILICHUS, HAXOAUTHh I'€COMETPU-
YECKHE BEIMYUHBI (JUIMHA, YTOJ, TUIOIIA b,
00beM) Mpu pemieHuH 3aaad U3 JPYTHx
Y4EOHBIX IPEIMETOB M U3 PEalbHON KH3-
HHL

OK 03. IInanupoBaTh

TCIBHOCTH

Tyanusx

TIPEATPUHIMATEIBCKYIO JIesl-
B Tmpodeccuo-
HaJIBHOH cdepe, HCHOIb30-
BaTh 3HAHUA 110 IPABOBOM U
(MHAHCOBOM I'paMOTHOCTH B
Pa3IMYHBIX JKU3HEHHBIX CH-

u | B odmacru AYXOBHO-HPABCTBCHHOT0

pEaN30BbIBATG  COOCTBEH- | BOCIIMTAHUA:
HOE TpOoQecCHOHANBHOE U | - COPMHPOBAHHOCTH HPABCTBEHHOTO
JMYHOCTHOE pa3BUTHE, | CO3HAHUS, STHYCCKOTO MOBEICHUS;

- CIIOCOOHOCTH OLICHUBATH CHTYAIHIO
Y IPUHUMATH OCO3HAHHBIE PEIICHHS,
OPHEHTHPYSICh Ha MOPaJIbHO-
HPaBCTBEHHBIE HOPMBI ¥ LICHHOCTH;

- OCO3HAHUE JINYHOTO BKJIaJa B I10-
CTpOEHHE YCTOHYMBOTO OyIyIIero;

- OTBETCTBEHHOE OTHOILEHUE K CBOUM
pOIUTENSM U (WIIH) APYTHM WICHAM

- YMETh ONIEPpUPOBATH MOHATHAMU palfuo-
HaJIbHBIE, UpPAlMOHAJIbHBIE, IOKa3aTelb-
HBlE, CTCNEHHBIE, JOrapu(GMHUIECKHE,
TPUTOHOMETPHYECKIE YpaBHEHHS U Hepa-
BEHCTBA, UX CHCTEMBI;

- yMeTb OIEpUpPOBaTh  HOHATHUSIMH:
MHOTOTPaHHHK, CEUYCHHE MHOTOTPaHHHUKA,
Ky0, apajuieNenume s, npu3Ma, IMpaMua,
¢urypa ¥ TOBEpXHOCTb BpalleHHS, LH-
JUHJP, KOHYC, map, chepa, cedeHus Gury-
pBl BpallleHUs, IUIOCKOCTh, Kacalomascs
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CEMbH, CO3JaHHIO CEMbH Ha OCHOBE
OCO3HAHHOTO MIPUHATHS LIEHHOCTEH
CEMEWHOM XKU3HU B COOTBETCTBUU C
TpazuuusMu Hapoaos Poccuu;
OsiaieHne yHUBepcaJbHbIMHU
peryJIiTUBHbIMH /1€l CTBUAMU:

a) CaMOOpPraHM3aLMA:

- CAMOCTOSTEIEHO OCYIIECTBIISATh
[I03HABATENBHYIO JIESTEIbHOCTD,
BBISIBJIATH MPOOJIEMBI, CTABUTH U
(dhopMyIHpPOBaTH COOCTBEHHBIE 3a/1a4H
B 00pa30BaTeIbHOMN ACATCILHOCTH U
KU3HEHHBIX CHTYaLUsX;

- CAMOCTOSTEIFHO COCTABIIATH IUIAH
pemIeHus IpoOIEMBI C yIEeTOM
AMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHUH;

- JaBaTh OLIEHKY HOBBIM CHUTYalUsIM;
CII0COOCTBOBAaTh (POPMHUPOBAHUIO U
MIPOSIBJICHUIO LIMPOKOM 3pY UMM B
pa3HBIX 001aCTAX 3HAHHUH, IOCTOSHHO
MTOBBIIIATE CBOI 00pa30BaTENbHBINA 1
KYJIbTypHBIH YPOBCHB;

0) CAMOKOHTPOJIb:

- UCTIOJNIb30BAaTh MIPUEMBI pehIeKCUH
JUISL OLIGHKU CUTYyalluy, BEIOOpa Bep-
HOTO PEeLIeHNUS;

- YMETh OLUCHUBATh PUCKH U CBOC-
BPEMEHHO MIPUHUMATD PEIICHHUS 110 FX
CHIDKEHHIO;

B) IMOLMOHAJIbHBI MHTEJJIEKT,
npeanoJaraommii cpopMupoBaH-
HOCTB:

BHYTPEHHEW MOTHUBAIIUU, BKITIO-
qarolel CTpeMIIeHHE K JOCTHKEHHIO
e 1 ycuexy, OonnTuMusm, MHUa-
THBHOCTB, YMEHHE ICHCTBOBATH, UC-
XOJISI U3 CBOMX BO3MOXKHOCTEH;

- DMITATHH, BKIIOYAIOIIEH CIIOCO0-
HOCTB TIOHUMATh IMOIIHOHAIEHOE
COCTOSIHUE IPYTUX, yUYUTHIBATh €r0
IIPU OCYILECTBICHUH KOMMYHHUKAIIUH,
CIIOCOOHOCTB K COUYBCTBHIO U COIIe-
PEXUBaHUIO,

- CONMATBbHBIX HABBIKOB, BKIIIO-
YarOIINX CIIOCOOHOCTH BBHICTPANBATh
OTHOIIECHUS C IPYTUMHU JIFOIbMH, 3a-
OOTHUTECS, IPOSIBIATH HHTEPEC U pas3-
pemaTh KOH(QIAKTEL

cdepsl, MWIHHAPA, KOHYCa, IO b 10~
BEPXHOCTH MHUPAMUJIbI, MTPU3MBI, KOHYCA,
UIMH/IPA, TUIONMAaab cepsl, 00beM Kyoa,
OPSIMOYTOJNBHOTO  TTapaUIe/IeUIea, M-
pamuIbl, TPH3MBI, IMWIHHAPA, KOHYCa,
nrapa;, yMeHHe H300pakaTb MHOTOTpPaH-
HUKH U TIOBEPXHOCTH BpAILECHHUS, UX Cede-
HHUS OT PYKH, C ITIOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB;
YMETh Paclo3HaBaTh CHUMMETPHUIO B IMPO-
CTPAHCTBE; YMETh PAcliO3HABATh MIPABUIIb-
HbIC MHOT'OT'PaHHUKH,

- YMETb OMEPUPOBATH MOHSITHIMH: MTPIMO-
YroJNBHAs CHCTEMa KOOPANHAT, KOOPANHA-
TBI TOYKH, BEKTOP, KOOPIAWHATH BEKTOPA,
CKaJISIPHOE TIPOM3BEIEHHE, YTON MEKITY
BEKTOPAaMH, CyMMa BEKTOPOB, IPOU3BEJIE-
HHUE BEKTOPA HA YMCIIO; HAXOJUTh C TIOMO-
MIBI0 HM3YYEHHBIX (OPMyJI KOOpAMHATHI
CepelIMHbl OTPE3Ka, PACCTOSIHHE MEKLY
JBYMST TOYKaMH

KOJUICKTHUBC 1 KOMaH/JIC

OK 04. DddexTnBHO B3au-
MOZICHCTBOBATh U PabOTATh B

- TOTOBHOCTh K CAaMOPa3BUTHIO, CAMO-
CTOSITENTLHOCTH U CAaMOOTIPE/IENICHUIO;
- OBJJAACHUC HAaBBIKAMH yqe6Ho- HUcC-
CJIE10BATENIBCKON, IPOEKTHOM U
COIMATIBLHON JIeSITCIIBHOCTH, OBIIAJIC-

- YMETh ONEPHPOBATH MOHITUAMU: CITydaii-
HBII OIBIT U CIIydaifHOe COOBITHE, BEPOST-
HOCTh CIy4aifHOTO COOBITHS; YMETh BHI-
YHUCISATh BEPOSTHOCTH C HUCIOIB30BAHUEM
rpagUIecKUX  METOJIOB;  MPUMEHSTH
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HHUE YHUBEPCATbHBIMH KOMMYHHKa-
TUBHBIMHU JICHCTBUSIMU:

0) coBMecTHasl 1eITeJIbHOCTh:

- IOHUMATh U UCII0JIb30BATh IMIPEUMY -
IIeCTBa KOMaHIHOH U MHANBULYalb-
HOW pabOTHI;

- IPUHUMATBH 1IeJIM COBMECTHOM Aesi-
TEJIFHOCTH, OPraHU30BBIBATH U KOOP-
JMHUAPOBATH JICHCTBHS IO €€ J10-
CTHIKECHUIO: COCTABIIATH ILJIaH JIeH-
CTBHH, pactpeieNisiTh POJI C Y4ETOM
MHEHUI y4aCTHUKOB 00CYXIaTh
Ppe3ynbTaThl COBMECTHOM pabOTHI;

- KOOPJMHUPOBATH U BBIIOJIHATH pa-
00Ty B YCIIOBHAX PEANBHOTO, BUPTY-
JIBHOTO ¥ KOMOWHMPOBAHHOTO B3aH-
MOJICHCTBHS;

- OCYILIECTBIISITh TO3UTHBHOE
CTpaTern4ecKoe MoBeJeHUE B pa3-
JIMYHBIX CUTYyalluAX, IIPOABJIATH TBOP-
Y4eCTBO ¥ BOOOpayKeHNe, ObITh HHHIIH-
ATHBHBIM.

OBiajenne yHHBEPCATbHBIMU
PeryasiTHBHBIMH A€ CTBUSIMU:

r) NpuHsATHE ce0s1 U APYTuX JIJei:
- IPUHUMATh MOTHBBI ¥ apTyMEHTHI
JIPYIUX JIOACH IIPYU aHAIU3€
Pe3yJIbTaTOB JCATELHOCTH;

- IPU3HABATh CBOE TIPABO U IIPaBO
IPYTUX JIOAEH Ha OMNOKH;

- pa3BHBaTh CIIOCOOHOCTH OHMUMATh
MHp C HO3UIMHU JIPYToro YesIOBEKa.

(OpMyJIBI CIIOKEHHS M YMHOXEHHs Be-
posiITHOCTEH, KOMOWHAaTOpHbIE (aKThl M
(hopMyJIBI IPH PEILICHNH 33]]a4; OLIEHUBATh
BEPOSTHOCTHU PEAbHBIX COOBITHI; 3HAKOM-
CTBO CO CIyYailHBIMH BEIHYHMHAMH; yMe-
HHE MPUBOAUTH HPUMEPHl MPOSBICHUS
3aKOHA OOJIBIIMX YHCEN B MPUPOIHBIX U
OOLIECTBEHHBIX SIBJICHUSX;

- yMeTh CBOOOJIHO OIEPHPOBATH ITOHATH-
SIMU: CTENEHb C LIeJIBIM II0Ka3aTeleM, KO-
PEHb HaTYpaJIbHOU CTENEHH, CTENEHb C pa-
UOHAJBHBIM IIOKa3aTelieM, CTeleHb C
JIEHCTBUTENLHBIM  (BEUIECTBEHHBIM) I10-
KazaTelieM, JIOrapu(M 4HcIia, CHHYC, KOCH-
HYC U TaHI'€HC IIPOM3BOJIHOTO YHCIIA;

- yMeTh CBOOOJIHO OIEpUpPOBATH MOHSATH-
sMu:  rpapuk  QyHKIMH, oOparHas
(GYHKIMS, KOMITO3ULUS (QYHKIMH, JIMHEH-
Has (yHKuus, KBajgpaTH4yHas (QYHKIMS,

CTeneHHas (QYHKIMS C UEIbIM  II0-
KazaTelsieM, TPUTOHOMETPUYECKHUE
¢yHKIMH, OOpaTHBIE TPUTOHOMETPHYE-

ckue (YHKUWH, NOKa3aTelbHass W Jora-
pudmudeckas (YHKLUH; YMETh CTPOUTH
rpagukn QyHKUUMH, BBIIOIHATE ITpeodpa-
30BaHus rpaKoB QyHKINH;

- YMETbh HMCIOJIb30BaTh rpaduKku HYHKIHUNA
JUISL U3Y4EHHS IPOLIECCOB U 3aBUCUMOCTEI
IIPY pelIeHHuH 3a/ad U3 JPYrHX y4eOHBIX
IpeIMEeTOB W M3 peajbHOH O KU3HU;
BBIpaXaTb  (opMylnamMu  3aBHCHMOCTH
MEXIy BEJTHYNHAMH;

- CBOOO/THO OIIEPUPOBATD MOHATHSIMU: YET-
HOCTb ¢hyHKIMH, MIEPUOANIHOCTh
(GyHKUMH, OrpaHMYEHHOCTb  (yHKUUH,
MOHOTOHHOCTh  (DYHKIMH, OKCTPEMYyM
¢GyHKUMM, HauOoJbIlee M HaWMEHBILEE
3HaYeHUss (QYHKIUM Ha HPOMEXKYTKE;
YMETh IIPOBOJUTH

ucciepoBaHue QyHKINY;

- YMETb UCIIOJIb30BaTh CBOMCTBA U rpadu-
KM QyHKUIMH 1S peleHus ypaBHeHu i, He-
PaBEHCTB M 3aJay C MapameTpamu; H300-
paxxaTb Ha KOODJHMHATHOW IUIOCKOCTH
MHOKECTBA pelICHU ypaBHEHUH,
HEpaBEHCTB U UX CHCTEM.

OK 05. OcymiecTBasiTh ycT-
HYI0 ¥ TUCBMEHHYIO KOMMY-
HUKAIUI0 Ha TOCYJapCTBCH-
HoM si3bike Poccuiickoit ®de-
Jepali ¢ y4eToOM OCOOCH-
HOCTEH  COLMAIIBHOTO U
KyJbTypHOT'O KOHTEKCTa

B o0s1acTH 3cTEeTHYECKOr0 BOCIH-
TAHUSA:

- 9CTETUYECKOE OTHOIICHUE K MUDY,
BKITFOYAst 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA,
TpyJZia ¥ OOIIEeCTBEHHBIX OTHOIICHUH;
- CITOCOOHOCTH BOCIIPUHUMATD Pa3-
JINIHBIE BUJBI HICKYCCTBA, TPATUITUH

- YMETb ONEPUPOBATH TIOHATHAMH: CPETHEE
apudmMeTHyecKoe, MenuaHa, HauOoJbIIee
1 HaMMEHbIIee 3HAUCHNUS, pa3Max, JTUcIiep-
CHs, CTaHAAPTHOE OTKJIOHEHUE YUCIIOBOTO
HaOopa;

- yMETb W3BIIEKaTb, WHTEPIPETUPOBATH
“H(POPMAIIHIO, TIPEICTABICHHYIO B TaOJIH-
[aX, Ha JHMarpamMMax, Trpaukax, oT-
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U TBOPYECTBO CBOETO U JPYTUX Ha-
POJIOB, OLIYIIATh 3MOIIMOHATILHOE
BO3/ICIICTBUE UCKYCCTBA;

- yOeXKIEHHOCTh B 3HAYMMOCTH JIJISI
JIMYHOCTH M OOII[ECTBA OTEUYECTBEH-
HOT'O ¥ MHPOBOT'O HCKYCCTBA, 3THHYE-
CKUX KYJBTYPHBIX TPAHUIIUHA U Ha-
POJIHOTO TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAXXEHUIO B
Pa3HbIX BHIAaX UCKYCCTBA, CTPEMIIE-
HUEC NPOSBJIATH Ka4€CTBA TBOp‘ieCKOﬁ
nnyHoCTH; OBJIajIeHHE YHUBEPCAIb-
HBIMH

KOMMYHHKATHUBHBIMH J1€iiCTBH-
SIMU:

a) oOueHue:

- OCYIIECTRIIATH KOMMYHHUKAIIUU BO
Bcex cepax )KU3HHY;

- pacro3HaBaTh HeBepOaIbHBIC CPEI-
CTBa O6H_ICHI/15[, IIOHUMATh 3HAYCHUEC
COLIMAJIbHBIX 3HAKOB, PACIIO3HABATh
MPEANOCHUIKH KOH(IMKTHBIX CHTYa-
LU U CMSIr4aTh KOHMIUKTHL;

- Pa3BEPHYTO U JIOTUYHO U3JIATaTh
CBOIO TOYKY 3PEHUS C HCIOIb30Ba-
HHUEM SI3BIKOBBIX CPEJICTB.

PAKAOIIYI0 CBOWCTBA PEabHBIX MPOIEC-
COB W SIBJICHUH; MPEACTABIATH WHPOpMa-
IIUIO C TOMOIIBIO TAOJIHII U TUArpaMM; UcC-
CJIEIOBATh CTATUCTUYECKHE JIAHHBIE, B TOM
YHCIie C MPUMEHEHHEM TPadHUECKUX Me-
TOJIOB U DIICKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATh MOHATHIMH: TOYKA,
mpsAMas, TI0OCKOCTh, MPOCTPAHCTBO, JBY-
TPaHHBIN yroi, CKPEIINBAIOIIHECS
npsiMble, MAPaIeIbHOCTE U TEePIEH -
KYJSIPHOCTb IPSIMBIX U IIOCKOCTEH, yroil
MEXy IPAMBIMH, YIOJ MEXKIY IPSIMOU U
IUTOCKOCTBIO, YTOJN MEXIY IUIOCKOCTSMH,
paccTosiHie OT TOYKH JI0 IUIOCKOCTH,
paccTosHUE MEXKTY TPSIMBIMHU, PACCTOSTHUE
MEXKTY TUIOCKOCTSIMU;

- YMETh UCIIOJIL30BATH MPH PEIICHUH 33124
U3ydeHHbIE (DAKTHI U TEOPEMBI ITAHUMET-
pHH; YMEHHE OLEHUBATh Pa3sMephl 00bEK-
TOB OKPYXKAIOIIEr0 MUpa.

OK 06. IlposBnare rpax-
JIAHCKO-TIATPUOTHYECKYIO
MO3UIHNIO,  JIeMOHCTPUPO-
BaTb OCO3HAHHOE MOBEJC-
HHE Ha OCHOBE TPaJHIHOH-
HBIX POCCHICKHX TyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH,
B TOM 4HCIE C Yyde-
TOM rapMOHHU3AIMN
MEXHAIMOHAIIBHBIX U MEX-
PEIMTHO3HBIX OTHOIICHUH,
NPUMEHATh CTaHIAPTHI aH-
TUKOPPYMIMOHHOTO  TOBE-
JICHUS

- OCO3HaHHE OOYYAIOIIUMHUCS POC-
CUMCKOI- Tpa¥AaHCKONH HIEHTUYHO-
CTH;

- IIeJICHANPaBICHHOE PAa3BUTHE BHYT-
PEeHHEH MO3UINY JTMYHOCTH Ha OCHOBE
JTYXOBHO- HPABCTBEHHBIX IEHHOCTEH
HapojoB Poccuiickoit ®epnepanum,
HCTOPUYECKUX W HAIMOHAIbHO-
KYJbTYpPHBIX Tpaaunui, GopMUpOBa-
HHE CHCTEMBI 3HAYUMBIX IICHHOCTHO-
CMBICIOBBIX ~ yCTAHOBOK, aHTHKOP-
PYIIIHOHHOTO MHPOBO33PEHHUS, IIpa-
BOCO3HAHUS, YKOJIOTHYECKOH KYIBTY-
pBI, CIOCOOHOCTH CTaBHUTh IEIH U
CTPOWTH )KU3HCHHBIC TJIAHEI,

B wacThm rpakIaHCKOT0 BOCIHTA-
HHUS:

- OCO3HaHHE CBOWX KOHCTUTYIIMOH-
HBIX TIPaB U 00S3aHHOCTEH, YBaXKCHUE
3aKOHA W TPaBOTIOPSIIKA;

- TPUHATHE TPAAWIHAOHHBIX HAIHO-
HABHBIX, OOIICYCIIOBCUCCKUX TyMa-
HUCTHYCCKHX W JIEMOKPATHUYCCKHX
LIEHHOCTEHH;

- TOTOBHOCTh IPOTHUBOCTOATH HJIEO-
JIOTUW DKCTPEMHU3Ma, HAIMOHATU3MA,
kceHopoOMM, AUCKPUMHHAIME  TI0
COLMANBHBIM, DPEJIUTHO3HBIM, Paco-
BBIM, HAIIMOHAJILHBIM TIPH3HAKAM;

- YMETh ONEepUpOBaTh MOHATHAMU: IPIMO-
yTOJIbHAs CHCcTeMa KOOPJIUHAT, KOOpANWHA-
TBI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA,
CKaJISIPHOE MPOW3BEACHHUE, YTOd MEXIY
BEKTOpPaMH, CyMMa BEKTOpPOB, TIPOM3BE/Ie-
HUE BEKTOpa Ha YUCIIO; HAXOAUTH C IOMO-
IpI0 M3YYEHHBIX (OpMyNn KOOpAMHATHI
CepellMHbl OTpPEe3Ka, PACCTOSHUE MEXKIY
JIBYMS TOUKaMH;

-yMeTh BBIOMpaTh MOAXOIAIMINN H3ydYeH-
HBI METOJ| JUIs PEIICHHs 3a7adu, paclo-
3HaBaTb MareMaTHdeckue (akTel W
MaTeMaTH4eCKHe MOJAEIN B MPUPOIHBIX H
OOILECTBEHHBIX SBIICHUAX, B HCKYCCTBE;
yMEHUE NPUBOIUTH MPUMEPHl MaTeMaTH-
YECKHUX OTKPBITUH POCCUIHCKON U MUPOBOM
MaTEMaTUYECKON HAYKH.

- yMETh ONIEPHPOBATH MOHATUAMU: CITy4aii-
HBIH OTIBIT U CITy9aifHOE COOBITHE, BEPOST-
HOCTb CIIy4alHOTO COOBITHS; YMETH BBI-
YHUCIIATh BEPOSATHOCTH C HMCHOJIBb30BaHUEM
rpag4ecKkuXx  METOJOB;  HPUMEHSTH
(opMyIIBI CIIOKEHHS M YMHOXEHHS Be-
pOsITHOCTEH, KOMOWHAaTOpHbIE (aKThl M
(hopMyJIBI IPH PEIICHNH 33]]a4; OLICHUBATh
BEPOSTHOCTHU PEabHBIX COOBITHI; 3HAKOM-
CTBO CO CIyJallHBIMHM BEIMYMHAMH; yMe-
HHE TIPUBOAWTH NPHUMEPHl MPOSBICHHA
3aKOHa OOJIPIIMX YHCEN B TPHPOIHBIX H
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- TOTOBHOCTH BECTH COBMECTHYIO JIesi-
TENBHOCTh B  HMHTEpEcax TIpax-
JITAHCKOTO OOIIECTBa, Y4acTBOBATh B
caMOyTpaBJIeHHH B  0011e00pa3o-
BaTEJIbHOW OPTaHU3aIlMH W JIETCKO-
FOHOIIECKUX OpPTaHU3aIHAX;

- yMEHHUE B3aUMO/ICHICTBOBATH C COIIH-
NbHBIMA WHCTHTYTaMH B COOTBET-
CTBUM C MX (YHKIUSAMH M Ha3HaYe-
HUEM;

- TOTOBHOCTb K TYMaHUTApHOMU U BO-
JIOHTEPCKOHN JAESITEIBbHOCTH; MaTPUO-
TUYECKOTO BOCIIUTAHUSA: - CHOPMHPO-
BAHHOCTb POCCHUHCKON TI'pa)kIaHCKOM
HUICHTUYHOCTH, TATPUOTHU3MA, YBaXe-
HUS K CBOEMY HapOJy, 9yBCTBa OTBET-
CTBEHHOCTH Tiepes] PoauHOM, Topmo-
CTH 3a CBOH Kpaii, cBoro Poauny, cBoit
SI3BIK U KYJIBTYPY, IPOIIIOE X HACTOS-
1ee MHOTOHAI[MOHAJILHOIO Hapoa
Poccun; 1meHHOCTHOE OTHOIICHHE K
TOCYJapCTBEHHBIM CHMBOJIAM, HCTO-
pUYecKOMy ¥ TPUPOIHOMY Ha-
CIEUI0, TaMATHHUKAM, TPaJUIHSIM
HapojoB Poccun, noctmxenusm Poc-
CUU B HayKe, UCKYCCTBE, CIIOPTE, TEX-
HOJIOTHSIX U TPYJE,

- wuaeiiHas yOeXJIeHHOCTb, TOTOB-
HOCTB K CITy’KeHHI0 U 3amnure Orede-
CTBa, OTBETCTBEHHOCTH 32 €T0 CyAb0Y;
OCBOEHHEIE 00yJaroImuMucCs
MEXIIPEIMETHBIC TTOHATUS U YHUBEP-
CaJIbHBIC YUeOHBIC IeHCTBUS (peryis-
TUBHBIC, I03HABATEIBHBIC, KOMMYHHU-
KaTUBHbIE);

- CIOCOOHOCTh MX HWCIIOJB30BaHUS B
M03HAaBaTEILHON U COIMAILHOM Mpak-
THKE, TOTOBHOCTh K CaMOCTOSTENb-
HOMY ITAHAPOBAHHIO U OCYIIECTBIIC-
HUIO Y9eOHOH e TeITbHOCTH, OPTaHu-
3allid y4eOHOTO0 COTPYAHUYECTBA C
MEarOTHYSCKUMH  PaOOTHUKAMH U
CBEPCTHUKAMH, K YYACTHUIO B IOCTPOE-
HUM MHAMBUIyaJbHOW 00pa3oBaTelib-
HOM TPaeKTOpUH;

- OBIIQJICHHE HaBBIKAMH y4eOHO - HC-
CJIEIOBATEIbCKOMW,  NPOEKTHONM |
COLIMANBHOM JeSITENbHOCTH

06HICCTB€HHBIX SIBJICHUAX

OK 07 CopelicTBOBaTh CO-
XpPaHEHUI0  OKpY’Karouiei
cpenmbl,  pecypcocOeperxe-
HUIO, IPUMEHSTH 3HaHUsI 00
HU3MEHEHUH KJIMMaTa,
NPUHIUIBL  OEpexIIMBOTO
MIPOU3BOJICTBA, (D (HEKTHBHO

- HE NMPUHUMATh EHCTBUS, MPUHOCS -
1UE Bpe]l OKPYKAIOIIEH Cpeie;

- yMEThb  IIPOTHO3MPOBATHL  HeE-
6J'IaFOHpI/I${THBIC DKOJIOTHYCCKHUE II10-
CIEICTBUA TPEANPUHUMAEMBIX M-
CTBUH, IPEJOTBPAIIATD UX;

- paCIIUpUTh ONBIT JAEATEIEHOCTH

- yMeTb  ONEpPHpPOBATH  MOHATHSIMU:
(dyHKIMS, HenpepbIBHAsT QyHKIUS, TPOU3-
BOJHAsI, IEPBOOOpa3Hasi,  OIpeACICHHBIH
HHTETpa;

- YMETh HAaXOAUTH NPOM3BOAHBIC HIIEMEH-
TapHBIX (yHKINH, HCTIONB3YsI CIPABOYHBIE
MaTEpHaJIBl; MCCIE0BaTh B MPOCTEHIINX
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[IepBsiit sx3eMILISIP

| KOITUS Ne

JIEHCTBOBAaTh B UpE3BbIUAM-

HBIX CUTYyalUsAX

9KOJIOTMYECKON HaIPaBJICHHOCTH;

- pa3pabaTbIBaTh IUIaH PEIeHHUs PO-
0JIEMBI C Y4ETOM aHaIn3a UMEIOLINX-
Csl MaTepUalIbHBIX U HEeMaTepHaIbHBIX
pecypcos;

- OCYIIECTBIIITH LENICHANPABICHHBIN
MIOUCK MEPEHOca CPEACTB U CIIOcO00B
JIeWcTBUS B NPO(ECCHOHAIBHYIO
cpeay;

- YMeTbh NepEeHOCUTh 3HAaHUsI B TI03Ha-
BaTeJbHYIO U IPAKTUUECKYIO 001aCTH
KHU3HEACATEIHHOCTH;

- TIpe/ularaTb HOBBIC IPOEKTHI, OIle-
HUBAaTh WAEU C TO3WLUH HOBHU3HBI,
OpPUTHMHAIBHOCTH, NIPAaKTHIECKOH 3Ha-
YUMOCTH;

- JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM,
BHOCUTb KOPPEKTHBBI B JESTElb-
HOCTb, OIIGHHUBAaTh  COOTBETCTBHUE

pe3yIBTATOB LEJSIM

cirydasx (pyHKIMM Ha MOHOTOHHOCTH, Ha-
XOAUTH HAauOOJNbIINE U HANMEHBILIUE 3HA-
yeHHst QYHKIMH; CTPOUTB rpa)iKH MHOTO-
YIEHOB C MCIOJb30BAaHUEM armapara
MaTeMaTH4YeCKOr0 aHanu3a; [PUMEHSTh
[IPOU3BOAHYI0 NpPH pEIIeHHH 3amady Ha
JBIKCHHE; pelIaTh NPaKTUKO-OPHEHTUPO-
BaHHBIE 33J]aud Ha HauOOJbIIME U
HavMEHbBIINE 3HAYEHUs, Ha HaXOXKIECHHE
ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEPHPOBATH IMOHATHIMU: JIBUKE-
HHE B IPOCTPAHCTBE, 0JI00HbIE (PUTYPHI B
IIPOCTPAHCTBE; HUCIIOIb30BATH OTHOLICHHE
IUIOMIafied TOBEPXHOCTEH W 00BEeMOB
moT00HBIX (PUTYp TIPH PELICHNH 327134,

- YMETb BBIYHCIIATH FEOMETPUICCKUE BEIIH-
YHHBI (JUIMHA, YTOJ, IUIOIa b, 00BEM, TIIO-
aJb [MOBEPXHOCTH), UCIIOJB3Ysl M3Yy4EH-
Hble HOPMYJIBI U METO/IBI

3. Coaep:xaHue OLEHOYHBIX CPEACTB 10 JUCHHUIIUHE
3.1 Buabl OlEHOYHBIX CPeICTB

Kon, HaumeHoBa- Ilepeuennb KonTposupyembie Cemectp Homep | HammeHoBaHue
HHE KOMIIeTeHIHI TUIAHHPYEMBIX TeMbl/ 3a1aHHA OI[€HOYHOTO
corsnacuo ®IoC pe3yJabTaToB paszienbl (HOMep U cpeacTBa
00ydJeHus Mo Ha3BaHMe pa3jesia u3

JTUCHUIIJIMHE PII/J n.2.2)

OK 01. Beibupath 3narp: m.2.1. Pazmen 1. IloBTopenne | 1,2 1, 6, 10, Tect
CIIOCOOBI PEICHNUS Komnerentm, Kypca MaTeMaTHKH 14, 24,
3a1a4y 3aKpeIIEHHBIE 32 OCHOBHOM IIKOJIBI 30, 42,
mpoeCCHOHATBHON | AMCIUTUTHHON Paznen 2. Ilpsamble u 46, 50,
JIeSITCIILHOCTH ILTOCKOCTH B 62, 65,
MPUMEHHUTENHHO K MPOCTPAHCTBE 68, 76,77
Pa3IMYHBIM Paznen 3. Koopaunats!
KOHTEKCTaM U BEKTOPBI

Pazgen 4. OcHoOBHI

TPUTOHOMETPHUH.

TpuroHoMeTpudIecKue

(yHKIHIN

Paznen 5.

KowmrekcHele ynciia

Paznen 6. IlpousBonHas

(ynkIUY, ee
MpUMEHEHHE

Paznen 7.
MHOTOrpaHHHUKH U Tella
BpaIlleHHsI

Paznen 8.
IepBooOpazuas
(dyHKIUH, ee
[PUMEHEHHE

Paszmen 9. Crenenu u
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KOpHH. CreneHHas
dhyHKIUSA
Paznen 10.
Iloka3zarenbHas
dyHKIHS
Paznen 11.
Jlorapudmer.
Jlorapudmugeckas
dhyHKIHSA
Paznen 12. MuoxecTBa.
DeMeHTHI TEOpHUH
rpadoB
Pazgen 13. DmemeHTHI
KOMOHWHATOPUKH,
CTaTUCTHKH ¥ TEOPUHU
BEPOSTHOCTEH

Paznen 14. YpaBHeHus
Y HEpPaBEHCTBA

Ymern: 1.2.1. Paznmen 1. IloBTopenue | 1,2 81, 84, Bormpocst o
Komrmereniuu, Kypca MaTeMaTUKH 86, 88, TeMaM
3aKpeIUIEHHBIE 32 OCHOBHOM IIKOJIBI 91, 93,
UCHUILIAHOM Pazmen 2. Ilpsmbre u 95, 97,

IITOCKOCTH B 99, 101,

IIPOCTPAHCTBE 103, 106,

Paznen 3. Koopaunatet 108, 111

U BEKTOPBI

Pazgen 4. OcHoOBBI

TPUTOHOMETPHUH.

Tpuronomerpuueckue

(yHKIAN

Paznen 5.

KommurekcHple gucna
Paznen 6. [IpousBoanas

(dyHKIUH, ee
MIpUMEHEHHE

Paznen 7.
MHororpaHHuKu 1 Tena
BpAIICHUS

Paznen 8.
[TepBooOpazHas
(dyHKIUH, ee
NIPUMEHEHHE

Pazgen 9. Crenenu u
KOpHH. Crenennas
(hyHKIHSA

Pasgen 10.
[lokazarenbHas
dhyHKIHS

Paznen 11.
Jlorapugmer.
Jlorapudmuyeckas
dyHKIHSA

Paznen 12. MHOXecTBa.
DJIeMeHTHI TEOpUH
rpadoB
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-1 | ctp. 19 u3 69 [epBerii 3K3eMILTAP KOITUA Ne

Paznen 13. DOnemeHTs
KOMOMHATOPHUKH,
CTaTUCTHKH ¥ TEOPUHU
BEpOSITHOCTEHN

Paznen 14. YpaBHeHus
1 HEpaBeHCTBA

HNmetnb Pazpen 1. IloBropenue | 1,2 114, 130 3agaua
NMPaKTHYeCKUil Kypca MaTeMaTUK1
ONBIT: m2.1. | OCHOBHOM IIIKOJIBI
Komnerenuu, Paznen 2. Ilpsimble u
3aKperiEHHbIC 3a | IJIOCKOCTH B
JUCHMIUIMHON MPOCTPAHCTBE

Paznen 3. KoopmuHatsr

1 BEKTOPHI

Paznen 4. OcHOBHI

TPUTOHOMETPHH.

TpuroHomerpuueckue

dyHKIIUN

Paznen 5.

KowmriekcHsle ynciia
Paznen 6. [TponsBognas

(hyHKIHH, ee
IpUMEHECHUE

Paznen 7.
MHOTOrpaHHUKH U Tea
BpalleHHs

Paznen 8.
IlepBooOpa3Has
(hyHKIHH, ee
IpUMEHEeHNE

Paznen 9. Crenenn u
KOpHH. Crenennas
dhyHKIHSA

Paznen 10.
IlokazarenbHas
dyHKIHSA

Paznen 11.
Jlorapudmer.
Jlorapudmudeckas
dhyHKIHS

Paznen 12. MuoxecTBa.
DeMeHTHI TEOpUH
rpadoB

Pazgen 13. DnemeHTHI
KOMOHMHATOPUKH,
CTaTUCTHKH ¥ TEOPUH
BEPOSATHOCTEH

Pazgen 14. YpaBuenus
Y HEPaBEHCTBA

OK 02. 3narb: m.2.1. | Paznen 1. IloBropenue | 1,2 3,6,8,13, Tecr
Hcnons3oBars Komnerenuuu, Kypca MaTeMaTUuKu 17, 26,
COBpEMEHHBIC 3aKpeTUIEHHBIC 32 | OCHOBHOM IITKOJIBI 32, 44,

CpeACTBA ITOMCKa, IUCUUILIAHOMN Pazmen 2. Ilpsmbie u 48, 53,

aHanu3a u IUTOCKOCTH B 66, 71,
HHTEpIpeTauu IIPOCTPAHCTBE 78, 80
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uH(pOPMALIUH, U Paznen 3. Koopaunaret
UH(POPMALTUOHHBIC u BekTopsl Pazmen 4.
TEXHOJIOTHH JJIS OCHOBBI
BBITIOJTHEHUSI 32,184 TPUTOHOMETPHH.
npodheCCHOHATBEHON Tpuronomerpuyeckue
JeSITeTbHOCTH (hyHKIAN
Paznen 5.
KommurekcHplie gucna
Paznen 6. [IpousBoanast
(dyHKIUH, ee
MIPUMEHEHNE
Paznen 7.
MHoOrorpaHHuKH U Tena
BpaICHAS
Paznen 8.
IepBooOpazHas
(yHKIUH, ee
MIPUMEHEHHE
Pazmen 9. Crenenu u
KOpHH. CremnenHas
(dyHKIHS
Paznen 10.
[lokazarenpHas
hyHKIHSA
Paznen 11.
Jlorapugmel.
Jlorapudmuyeckas
dyHKIHS
Paznen 12. MHOXecCTBa.
OIeMeHTHI TEOpUH
rpadoB
Paznen 13. DnemMeHTHI
KOMOMHATOPHUKH,
CTaTHUCTUKU W TEOpUHU
BEpPOSITHOCTEHN
Paznen 14. YpaBHeHus
1 HEpaBeHCTBA
YMmers: m.2.1. | Pazmen 1. IloBTopenue | 1,2 82, 83, Bonpocsr mo
Komnerenuuu, Kypca MaTEMAaTUKU 85, 87, TeMaM
3aKpeIUIEHHBIE 3a | OCHOBHOM IIIKOJIBI 90, 92,
JTUCHUITIAHOM Paznen 2. Ilpsimble u 94, 96,
ITOCKOCTH B 98, 100,
IIPOCTPAHCTBE 102, 104,
Paznmen 3. Koopaunats 107, 114
1 BEKTOPHI
Pasgen 4. OcHOBBI
TPUTOHOMETPHUH.
Tpuronomerpuueckue
(yHKIIIH
Paznen 5.
KommnekcHrpie uncna
Paznen 6. IlpousBonHas
(hyHKIHH, ee
IpUMEHEeHNE
Paznen 7.
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Bepcus nokymenTa - 1 | cTp. 21 u3 69 [epBerii 3K3eMILTAP KOIMUA N
MHororpaHHUKH | TeIa
BpalleHUs
Paznen 8.
IlepBooOpa3uas
(dyHKIMY, ee
MIpUMEHEeHNE
Pasgen 9. Crenenun u
KOpHH. CrerneHnHas
dhyHKIHSA
Paznen 10.
ITokazarenbHas
dyHKIHS
Paznen 11.
Jlorapudmer.
Jlorapudmugeckas
hyHKIHSA
Paznen 12. MuoxecTBa.
DJIeMEHTBI TEOPUH
rpadoB
Pazgen 13. DnemeHTHI
KOMOHMHATOPUKH,
CTaTUCTHKH H TEOPUH
BEPOSATHOCTEH
Paznen 14. YpaBHenus
Y HEPaBCHCTBA
Hmern Paznen 1. [loBropenue | 1,2 128, 129 3agaua
NPaKTHYECKU Kypca MaTeMaTUKH
ONbIT: m.2.1. | OCHOBHOM IIKOJIbI
Kommerenium, Pazmen 2. Ilpsmbie u
3aKpeIUIEHHBIE 3a | IIOCKOCTH B
JIHACLMILUIMHON MIPOCTPAHCTBE
Paznen 3. Koopaunatet
U BEKTOPHI
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
(hyHKIHH, ee
IIPUMEHEHHE

Pazgen 9. Crenenu u
KOpHH. CremnenHas
dyHKIHSA

Paznen 10.
IoxkasarenpHast
dyHKIHS
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Bepcus nokymenTa - 1 cTp. 22 u3 69 | [epBerii 3K3eMILTAP KOIMUA N

Paznen 11.

Jlorapugmel.

Jlorapudmuyeckas

dyHKIHS

Paznen 12. MHOXxecTBa.

OJIeMeHTHI TEOpUH

rpadoB

Paznen 13. DneMeHTHI

KOMOMHATOPHUKH,

CTaTUCTUKH M TEOpUU

BEpPOSTHOCTEHN

Paznen 14. YpaBHeHus

1 HEpaBeHCTBA
OK 03. 3HaTh: n.2.1. | Pazugen 1. IloBropenue | 1,2 5, 11, 19, Tect
[InanupoBats u Komnerennuny, Kypca MaTEMAaTUKU 22, 27,
peann3oBbIBaTh 3aKpEIUIEHHBIE 32 | OCHOBHOM IIKOJIBI 34, 37,
cOOCTBEHHOE JIACIMIUTMHON Paznen 2. Ilpsmbie u 41, 47,
npodeCCHOHATEHOE MJI0CKOCTH B 58, 51,
U JJUYHOCTHO® MIPOCTPAHCTBE 67,73,79
pas3BuTHE, Paznen 3. KoopmuHatsr
TIPEIITPUHIMATEIHCK 1 BEKTOPHI
VIO AESITENBbHOCTD B Paznen 4. OcHOBEHI
npodecCHOHATLHOM TPUTOHOMETPUHU.
chepe, Tpuronomerpudeckue
HCIONB30BaTh (hyHKIMN
3HAHMSI 110 IPABOBOM Paznen 5.

1 (MHAHCOBOA
TPaMOTHOCTH B
Pa3IHYHBIX
KHU3HEHHBIX
CHUTYaIHAX

KowmriekcHsle ynciia
Paznen 6. [TponsBognas

(hyHKIHH, ee
IpUMEHECHUE

Paznen 7.
MHororpaHHUKH | TEIa
BpaIlcHHS

Paznen 8.
IlepBooOpa3Has
(hyHKIHH, ee
IpUMEHEeHNE

Pasznen 9. Crenenu u
KOpHH. CrenenHas
dhyHKIHSA

Paznen 10.
IlokazarenbHas
dyHKIHSA

Paznen 11.
Jlorapudmer.
Jlorapudmudeckas
dhyHKIHS

Pasnen 12. MHOXecTBa.
DeMeHTHI TEOpUH
rpadoB

Pazgen 13. DnemeHTHI
KOMOHMHATOPUKH,
CTaTHCTUKH W TEOPUH
BEPOSTHOCTEH
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 cTp. 23 u3 69 [epBerii 3K3eMILTAP KOIMUA N
Pazgen 14. YpaBHeHus
Y HEPaBEHCTBA
YMeTh: m.2.1. | Paznen 1. IloBropenue | 1,2 82, 87, Bormpocs! o
Kommnerenumu, Kypca MaTeMaTHUKH 92, 96, TeMaM
3aKpeIUIEHHBIE 3a | OCHOBHOM IIIKOJIBI 98, 100,
UCHUILIAHOMN Pazmen 2. Ilpsmbre u 102, 104,
IITOCKOCTH B 105, 107,
IIPOCTPAHCTBE 109, 110,
Paznen 3. Koopaunatet 112, 113
Y BEKTOPBI
Pazgen 4. OcHoOBBI
TPUTOHOMETPHH.
Tpuronomerpuueckue
(yHKIAN
Paznen 5.
KommiekcHbie uncna
Paznen 6. [IpousBoanast
(dyHKIHH, ee
MIPUMEHEHHE
Paznen 7.
MHororpaHHuku 1 Tena
BpaIICHAS
Paznen 8.
[TepBooOpazHas
(dyHKIHH, ee
MIPUMEHEHHE
Pazgen 9. Crenenu u
KOpHH. Crenennas
(hyHKIHSA
Pasgen 10.
IloxazarenpHas
dhyHKIHS
Paznen 11.
Jlorapugmer.
Jlorapudmuyeckas
dyHKIHSA
Paznen 12. MuoxecTBa.
DJIeMeHTHI TEOpUH
rpadoB
Paznen 13. DnemeHTHI
KOMOMHATOPHKH,
CTaTHUCTUKU W TEOpUHU
BEpPOSITHOCTEHN
Paznen 14. YpaBHenwust
Y HEPaBEHCTBA
HNmetnb Pazpen 1. IloBropenue | 1,2 115, 126 3amaua
NMPaKTHYECKU Kypca MaTeMaTHKH
ONBIT: m.2.1. | OCHOBHOM IIKOJIbI
Komnerenmuu, Pazgen 2. Ilpsmble u
3aKperiEHHbIC 3a | IJIOCKOCTH B
IUCIUATIIIMHOMN NPOCTPAHCTBE
Paznmen 3. Koopaunats
U BEKTOPHI
Pasgen 4. OcHOBBI
TPUTOHOMETPHUH.
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 cTp. 24 u3 69 | [epBerii 3K3eMILTAP KOIMUA N

TpuroHoMeTpU9ICeCKIe

(dyHKIIIN

Paznen 5.

KomriekcHbie uncia

Paznen 6. IlpousBonHas

(hyHKIHH, ee

MIpUMEHEeHNE

Paznen 7.

MHororpaHHUKH | TEa

BpaIlCHHS

Paznen 8.

IlepBooOpa3uas

(dyHKIMY, ee

MIpUMEHEeHNE

Pasgen 9. Crenenu u

KOpHH. CrerneHnHas

dhyHKIHSA

Paznen 10.

ITokazarenbHas

dyHKIHS

Paznen 11.

Jlorapudmer.

Jlorapudmugeckas

hyHKIHSA

Paznen 12. MuoxecTBa.

DJIeMEHTBI TEOPUH

rpadoB

Pazgen 13. DnemeHTHI

KOMOHMHATOPHKH,

CTaTUCTHKH ¥ TEOPUH

BEPOSATHOCTEH

Paznen 14. YpaBHenus

Y HEpaBCHCTBA
OK 04. 3HarTb: m.2.1. | Paznen 1. IloBropenue | 1,2 7, 16, 21, Tecr
O pexTnBHO Komnerenimu, Kypca MaTeMaTHKH 28, 36,
B3aUMOJICIICTBOBaTh | 3aKpEIIEHHbBIE 3a | OCHOBHOM IIIKOJIBI 43, 52,
1 paboTath B UCHUILINHON Pazmen 2. Ilpsmbie u 54, 57,
KOJIEKTHBE U IIOCKOCTH B 60, 63,
KOMaH[Ie MIPOCTPAHCTBE 69, 72,75

Paznen 3. Koopaunatet

U BEKTOPHI

Pazgen 4. OcHoOBBI

TPUTOHOMETPHUH.

Tpuronomerpuueckue

(hyHKIAN

Paznen 5.

KoMiuiekcHble unciia
Paznen 6. [IpousBoanast

(dyHKIHH, ee
NIPUMEHEHHE

Paznen 7.
MHOrorpaHHyuKH U TeNa
BpAIICHUS

Pasgen 8.
ITepBooOpazHas
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 | cTp. 25 u3 69 | [epBerii 3K3eMILTAP KOIMUA N

(dyHKIUH, ee

MPUMEHECHUE

Pazgen 9. Crenenu u

KOpHH. CrenenHas

dyHKIHS

Paznen 10.

[lokazarenpHas

hyHKIHSA

Paznen 11.

Jlorapugmel.

Jlorapudmuyeckas

dyHKIHS

Paznen 12. MHOXecTBa.

OJIeMeHTHI TEOpUH

rpadoB

Paznen 13. DnemMeHTHI

KOMOMHATOPHUKH,

CTaTUCTHKH M TEOPUU

BEpPOSTHOCTEHN

Paznen 14. YpaBHeHus

1 HEpaBeHCTBA
YMmerh: m.2.1. | Pazmen 1. IloBTopenue | 1,2 83, 86, Bonpocs mo
Komnerenuuu, Kypca MaTEMAaTUKU 88, 90, TeMaM
3aKpeIIEHHBIE 3a | OCHOBHOM IIIKOJIBI 92, 93,
JTUCHUITIAHOM Paznen 2. Ilpsimble u 95, 97,

TJIOCKOCTH B 99, 101,

MIPOCTPAHCTBE 103, 105,

Paznen 3. Koopaunats! 107, 109

1 BEKTOPHI

Pasgenr 4. OcHOBEI

TPUTOHOMETPHUH.

Tpuronomerpuueckue

(yHKIIUH

Paznen 5.

KomMmiekcHble unciia
Paznen 6. IlpousBonHas

(hyHKIHH, ee
NpUMEHEHHE

Paznen 7.
MHoOTOrpaHHUKH U Tea
BpallleHHs

Paznen 8.
IlepBooOpasuas
(dyHKIHH, ee
HpUMEHEHHE

Pasgenr 9. Crenenn u
KOPHH. Crenenuas
dhyHKIHS

Paznen 10.
Iloka3zarenbHas
dyHKIHS

Pasnen 11.
Jlorapudmer.
Jlorapudmugeckas
dyHKIHS
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 cTp. 26 U3 69 | [epBerii 3K3eMILTAP KOIMUA N
Paznen 12. MuoxecTBa.
DneMEeHTHI Teopuu
rpadoB
Pazgen 13. DneMeHTHI
KOMOHMHATOPHKH,
CTaTUCTHKH ¥ TEOPUH
BEPOSATHOCTEH
Paznen 14. YpaBHenus
Y HEPAaBEHCTBA
Hmern Paznmen 1. [loBropenue | 1,2 124, 125 3agaua
NMPaKTHYeCKUii Kypca MaTeMaTUKH
ONBIT: m.2.1. | OCHOBHOM IIKOJBI
Kommerenium, Pazmen 2. Ilpsmbie u
3aKpeIUIEHHBIE 3a | IJIOCKOCTH B
JUCTIATUTHHOM MIPOCTPAHCTBE
Paznen 3. Koopaunatret
Y BEKTOPBI
Pazgen 4. OcHoBHI
TPUTOHOMETPHH.
Tpuronomerpuueckue
(hyHKINN
Paznen 5.
KommurekcHple gncna
Paznen 6. [IpousBoanas
(dyHKIHH, ee
MIPUMEHEHHE
Paznen 7.
MHOrorpaHHuKH U TeNa
BpaIICHAS
Pasgen 8.
[epBooOpaznas
(hyHKIHH, ee
MIPUMEHEHHE
Pazgen 9. Crenenu u
KOpHH. CremnenHas
dyHKIHSA
Paznen 10.
[lokazarenpHas
dhyHKIHS
Paznen 11.
Jlorapudmer.
Jlorapudmuyeckas
dyHKIHS
Paznen 12. MHOXecTBa.
OIeMeHTHI TEOpUH
rpadoB
Pasznen 13. DneMeHTHI
KOMOMHATOPHKH,
CTaTHUCTUKU W TEOpUHU
BEPOSTHOCTEMH
Paznen 14. YpaBHenus
Y HEPaBEHCTBA
OK 05. 3HaTb: m.2.1. | Pazmen 1. IloBTopenue | 1,2 2,9, 15, Tect
OcymiecTBisTh Komnerenuuu, Kypca MaTeMAaTUKU 20, 26,
YCTHYIO U 3aKpeILIEHHbBIE 32 | OCHOBHOM ILKOJIBI 31, 35,
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 | cTp. 27 u3 69 [epBerii 3K3eMILTAP KOIMUA N
MHCbMEHHYIO JIHUCIUTLIMHON Paznen 2. Ilpsimble u 40, 45,
KOMMYHUKAIUIO Ha IIIOCKOCTH B 53, 59,
TOCyIapCTBEHHOM MIPOCTPAHCTBE 64,70, 74
a3b1ke Poccuiickoit Paznen 3. KoopauHats!
depnepannu ¢ U BEKTOPBI
y4eToM Pasmen 4. OcHOBHI
ocobeHHOCTeH TPUTOHOMETPHUH.

COLMAIEHOTO | TpuroHoMeTpudIecKue
KYJIBTYpPHOTO (yHKIIN
KOHTEKCTa Paznen 5.
KommnekcHrpie uncna
Paznen 6. IlpousBonHas
(dyHKIMY, ee
MIpUMEHEeHNE
Paznen 7.
MHororpaHHUKH U TeIa
BpaICHHS
Paznen 8.
IlepBooOpa3uas
(yHKIHH, ee
MIpUMEHEeHNE
Pazmen 9. Cremenn u
KOpHH. CrenenHas
hyHKIHSA
Paznen 10.
[TokazarenbHas
dyHKIUSA
Paznen 11.
Jlorapudmer.
Jlorapudmugeckas
(hyHKIHSA
Paznen 12. MHoOXkecTBa.
DJIeMEHTHI TEOPUH
rpagoB
Paznmen 13. DnemeHTHI
KOMOUHATOPUKH,
CTaTUCTHKH H TEOPUHU
BEPOSATHOCTEN
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.
KommnnekcHsle uncna
Pasnen 6. [IpousBoanast
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 cTp. 28 u3 69 | [epBerii 3K3eMILTAP KOIMUA N
(dyHKIUH, ee
IIpUMEHEHHE
Paznen 7.
MHOrorpaHHuKH U TeNa
BpAaICHAS
Paznen 8.
[TepBooOpazHas
(yHKIHH, ee
IIpUMEHEHHE
Pazgen 9. Crenenu u
KOpHH. CrenenHas
dyHKIHS
Paznen 10.
ITokazarenpHas
hyHKIHSA
Paznen 11.
Jlorapudmel.
Jlorapudmuueckas
dyHKIUSA
Paznen 12. MHOXecTBa.
DneMEHTHI TeOpUuu
rpadoB
Pasgen 13. DneMeHTHI
KOMOHWHATOPUKH,
CTaTUCTHUKH U TEOpUH
BEPOSTHOCTEMH
Paznen 14. YpaBHenus
1 HEpaBeHCTBA
Hmernb Pazmen 1. Ilosropenme | 1,2 117, 121, 3amaga
NpaKTHYeCKU Kypca MaTeMaTHKH 122
ONBIT: m.2.1. | OCHOBHOM LIKOJBI
Komnerennun, Pasgen 2. Ilpsmble n
3aKpEIUIEHHBIE 3a | IUIOCKOCTH B
JCIUITITMHON MIPOCTPAHCTBE
Paznen 3. Koopaunats!
Y BEKTOPBI
Pasmen 4. OcHOBHI
TPUTOHOMETPHUH.
TpuroHoMeTpudecKue
(yHKIIN
Paznen 5.

KomMmiekcHble unciia
Paznen 6. IlponsBonHas

(dyHKIHH, ee
MpUMEHEHHE

Paznen 7.
MHOrOrpaHHUKH U Tea
BpAILCHUS

Paznen 8.
IepBooOpa3Has
(dyHKIUH, ee
IIPUMEHEHHE

Pazgen 9. Cremenn u
KOpHH. CrenenHas
dyHKIHS
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 cTp. 29 u3 69 | [epBerii 3K3eMILTAP KOIMUA N

Paznen 10.

[TokazarenbHas

dyHKIUSA

Paznen 11.

Jlorapudmer.

Jlorapudmugeckas

(hyHKIHSA

Paznen 12. MHoOXecTBa.

DeMEeHTbI TeOpUu

rpagoB

Paznmen 13. DnemeHTHI

KOMOUHATOPUKH,

CTaTUCTHKH H TEOPUHU

BEPOSATHOCTEN

Paznen 14. YpaBHeHus

1 HEpaBCHCTBA
OK 06. [TposiBasTH 3HaTh: m.2.1. | Pazuen 1. IloBropenue | 1,2 4, 10, 12, Tecr
IPaXKIAHCKO- Komnerenuu, Kypca MaTeMAaTUKU 18, 23,
NaTPUOTUYECKYIO 3aKpeIIEHHBIC 32 | OCHOBHOM ILIKOJIBI 25, 29,
MMO3HIIHIO, MCIUTIIMHOM Pazmen 2. Ilpsmbie u 33, 39,
JIEMOHCTPHPOBATh TUTOCKOCTH B 43, 49,
OCO3HAHHOE MIPOCTPAHCTBE 55,61,75
MOBEJECHHE Ha Paznen 3. Koopaunaret
OCHOBE U BEKTOPBI
TpaJuLIMOHHBIX Pazgen 4. OcHOBEI
poccuiickux TPUTOHOMETPHH.
JTyXOBHO- TpuronomeTpuueckue
HPaBCTBEHHBIX (yHKIHUN
IICHHOCTEH, B TOM Paznen 5.

YHUCJIE C YICTOM

KommmekcHbIe yncita

rapMOHHU3aLUU Paznen 6. [IpousBoanast
MEKHAITMOHATBHBIX (hyHKIHH, ee
U MEKPETUTHO3HBIX MPUMCHCHUE
OTHOIIIECHUH, Paznen 7.
MIPUMEHSITh MHOrOrpaHHHUKH U TeJla
CTaHIapPThI BpaleHHs
AQHTHKOPPYTIIHOHHOT Paznen 8.
0 TIOBEJICHUS [TepBooOpaznas
(hyHKIHH, ee
MIpUMEHCHUE
Paznen 9. Crenenu u
KOPHH. Cremnennas
dyHKIHS
Paznen 10.
[TokazarenbHas
hyHKIHSA
Paznen 11.
Jlorapudmet.
Jlorapudmuyeckas
dhyHKIHSA
Paznen 12. MHoxecTBa.
OIeMeHTHI TEOpUH
rpadoB
Pasgen 13. DneMeHTHI
KOMOWHATOPHKH,
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Paznen 3. Koopaunaret
U BEKTOPBI

Bepcus nokymenTa - 1 ctp. 30 u3 69 [epBerii 3K3eMILTAP KOIMUA N
CTaTUCTHKH ¥ TEOPUHU
BEPOSTHOCTEMH
Paznen 14. YpaBHeHus
Y HEPaBEHCTBA
YmeTh: m.2.1. | Pazmen 1. IloBTOpenue 81, 84, Bonpocs mo
Kommnerenmmu, Kypca MaTeMaTUKu 89, 91, TeMaM
3aKperIEHHbIE 32 | OCHOBHOM LIKOJIBI 94, 96,
JACIIMTUTMHON Paznen 2. Ilpsmble u 98, 100,
IUIOCKOCTH B 102, 104,
MIPOCTPAHCTBE 106, 108,
Paznen 3. Koopaunatst 110, 114
U BEKTOPBI
Pasmen 4. OcHOBHI
TPUTOHOMETPHUH.
TpuroHoMeTpudIecKue
(yHKIIN
Paznen 5.
KommnekcHrbie uncna
Paznen 6. IlponsBonHas
(dyHKIHH, ee
MIpUMEHEeHNE
Paznen 7.
MHorOrpaHHUKH U TEIa
BpaICHAS
Paznen 8.
IepBooOpa3uas
(dyHKIUH, ee
MIPUMEHCHUE
Pazgen 9. Cremenn u
KOpHH. CrenenHas
dhyHKIHS
Paznen 10.
[TokazarenbHas
dyHKIHSA
Paznen 11.
Jlorapudmer.
Jlorapudmugeckas
hyHKIHS
Paznen 12. MHOXecTBa.
DneMEeHTBI TEOPUH
rpagoB
Paznen 13. DneMeHTHI
KOMOWHATOPUKH,
CTaTUCTHKH M TEOPUHU
BEPOSATHOCTEH
Pazmen 14. YpaBHeHus
1 HEpaBCHCTBA
Hmetsb Paznen 1. IloBropenue | 1,2 126, 127 3agaua
NMPaKTHYECKU Kypca MaTeMaTUuKU
ONBIT: m.2.1. | OCHOBHOM IIKOJBI
Komnerenrmu, Pazgen 2. Ilpsimble u
3aKpeIUIEHHBIE 3a | MIOCKOCTH B
JUCTIATUTHHON MIPOCTPAHCTBE
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa

-1 | ctp. 31 u3 69 [epBerii 3K3eMILTAP KOITUA Ne

Pazgen 4. OcHOBEHI

TPUTOHOMETPUH.
Tpuronomerpuueckue
(yHKIUN

Paznen 5.

KomriekcHbIe yncita
Paznen 6. [TpousBognas

(yHKIHH, ee
IIpUMEHEHHE

Paznen 7.
MHOrorpaHHuKY U TeNa
BpalleHHs

Paznen 8.
[TepBooOpaznas
(yHKIHH, ee
IIPUMEHEHHE

Pasgen 9. Crenenun u
KOPHHU. CrerneHnas
dyHKIUSA

Paznen 10.
ITokasarenbHas
hyHKIHSA

Paznen 11.
Jlorapudmer.
Jlorapudpmnueckas
dhyHKIUSA

Paznen 12. MHoXecTBa.
OJIeMeHTHI TEOpHUH
rpados

Pazpgen 13. DnemeHTs
KOMOHWHATOPHKH,
CTaTUCTUKH W TEOpUH
BEPOSTHOCTEMH

Paznen 14. YpaBuenus
Y HEPaBEHCTBA

OK 07. 3Harb: m.2.1. | Pazgen 1. IloBropenue | 1,2 5, 11, 17, Tecr
ConeiicTBOBaTh Kommnerenumu, Kypca MaTeMaTUKu 20, 24,
COXpaHEHUIO 3aKpeIUIEHHBIE 332 | OCHOBHOM IIKOJIBI 28, 32,
OKpYy>KaroIen ITUCIATIINHON Paznen 2. Ilpsmble u 40, 45,
cpensl, IUTOCKOCTH B 50, 56,
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3.2 Conep:xaHue OLIEHOYHBIX CPEACTB

YacTts 1. ba3za TecTOBBIX BOIPOCOB 3aKPBITOTO TUIIA

1. lpouumaiime 3adanue, evibepume npasunviviii omeem

OtBetbTe Ha Bonpoc. Kakas u3 nepeurcieHHbIX (OpPMYI COOTBETCTBYET (OPMYJIE COKPAILICHHOTO
YMHOMKEHUS @°— b ?

1) a>2ab + b’

2) (a-b)(a+b)

3)a*-b’

4) a*+2ab + b’

2. Ilpouumaitime 3a0anue, vibepune NPAGUIbHbIL OMEEM

OtBeThTe Ha Bompoc. [1o kakoit popmysie BEIUUCISIETCS II0MIAAb TPEYToJIbHUKA?
I)S=a-b

2)S=(a-b)/2

3)S=2-ab

4)(a-b)/3.

3. Ilpouumaitime 3a0anue, evibepume NPAsUIbHbLLL OMEEN

OtBetbTe Ha Bonpoc. Kakoe u3 crneayromux yucen 3akioueHo Mexay unciaamu 10/17 u 5/8?
1)04

2)0,5

3)0,6

4) 0,7

4. Ilpouumaiime 3a0anue, evibepume nPasUbHbIL OMEEMm

OtBetbTe Ha Bompoc. [lansl rpaduku GyHkiuid. Kakas opmyiia COOTBETCTBYET rpaduKy C):

a) A b) 1A C)

o] 11 o 1
o 1

_1
1) y—2x6

2) y=x’—8x+11

3) y=—
X
4)y =x+5
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5. Ilpouumaiime 3a0anue, gblOepume npasUIbHbIL OMeEem

OtetbTe Ha Bompoc. B AABC, rne sin C= AB/AC. Kakast U3 CTOpOH SIBJISIETCS THIIOTEHY301
AABC?

1) AB

2) AC

3)BC

4) CB

6. IIpouumaiime 3a0anue, eblOepume NPasUIbHLIL OMEem
OtBeTbTe Ha Bompoc. Kak unraercst CHMBOJIMYECKas! 3aMUCh: aEf.
1) Touka a MPUHAJIEKUT MJIOCKOCTU

2) TOYKa a MPUHAAJICIKUT MPSMOH B

3) mpsiMast a MPUHAJICIKUT TUIOCKOCTH 3?7

4) npsiMast a epeceKaeT MI0CKOCTh 3

7. llpouumaiime 3a0anue, 8vibepume NPasUIbHLIL OMEem

OtBetbTe Ha Bompoc. [ImockocTu o u B UMeroT oHy 001IyI0 TOUKy. KakoBo WX B3aMHOE pacrio-
JI0KeHHe?

1) mapamiensHbI

2) nepeceKaroTcs Mo NpsiMoin

3) coBmagaroT

4) ckpeluBaroTcs

8. Ilpoyumatime 3adanue, 8vibepume NPAGUILHLLI OMEEMm

[Iponomxute TeopeMy. Ecnu npsmasi, mpoBeneHHast Ha IIIOCKOCTH Ye€pe3 OCHOBAHHME HAKJIOHHOM,
NEPIEHUKYJIIPHA €€ IPOEKIUH, TO OHA...

1) mepneHUKYISIpHA U CaMOW HAKJIIOHHOM

2) napajuiesbHa U CaMO HaKJIOHHOM

3) ckpemuBaeTcsi ¢ HAKJIOHHON

4) neprneHuKyJIsipHa OCHOBAaHUIO HAKJIOHHOM

9. IIlpouumaiime 3adanue, 8vlbepume NPaGUIbHLIL OMEEm

N3 TOYKM K MIOCKOCTH MPOBECHBI TMEPIECHANKYISAP U HAKJIOHHAs. [[MMHa HaKJIIOHHOW paBHa 29
CM, MPOEKIUS HAKIIOHHOM paBHa 21 cM.

OtBeThTe Ha Bompoc. YemMy paBHa JJIMHA TEPIECHANKYIspa’?

1)18

2)22

3) 20

4) 14

10. IIpouumatime 3adanue, gbloepume npasuIbHbuIL OMEem

OtBeThTe Ha Bompoc. [ansl Touku A(1,0,5), B(-2,0,4), C(0,-1,0), D(0,0,2). Kakas u3 3Tux TO49eK
JICKUT HA KOOPJUHATHOU mipsimoit Oy?

A

2)B

3)C
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4)D.

11. Ilpouumatime 3a0arue, 8bibepume NPasUILHbIU OMBEEM

OtBetbTe Ha Bornpoc. Kakue u3 Bekropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) koyuiHeapHbI?
l)a, B

2)c,B

3)a,c

12. IIpouumatime 3adanue, gbloepume npasuibHblll Omeem

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

1) AB

2) BC

3) AC

4) CB.

13. IIpouumatime 3adanue, gbloepume npasuibHolll OmMeem

Haiinure uncno n, eciu To4ku ansl ¢ 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, eblOepume npasUibHbuLL OMEem

OtBeTbTe Ha Bompoc. B kakoil yeTBepTH pacroyioxkeHa TOYKa, MOJyUYEeHHAs] MOBOPOTOM TOYKHU
P(1;0) na yron a=400°?

I

2) 11

3) 1

41V

15. Ilpouumatime mexcm u ycmanogume coomeemcmaue

VYIibl U3MEpSIOTCS B TpajyCHOM M paauanHoi Mepe. JI10Oyro rpagyCHyI0 Mepy yria MOXKHO
BBIPA3UTh B pajitaHax U Ha00OPOT.

K kxaxmoil mo3uiuu, JaHHOW B JIEBOM CTOJOIE, MOJOCPUTE COOTBETCTBYIOUIYIO MO3UIMIO U3
IIPaBoOro cTosdua

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

d) 5m/4 4) 225°

3anuiuTe BeIOpaHHbIC UMD O] COOTBETCTBYIOIIMMHE OYKBAMH
a b c d
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16. IIpouumatime 3adanue, gbloepume npasuibHbuILL OMeem

OtBethTe Ha Bonpoc. Kakas u3 Gpopmys cooTBEeTCTBYET OCHOBHOMY TPUTOHOMETPHUIECKOMY
TOXJECTBY?

1)sin*o + cos® o= 1

2) sin* o - cos’ o= 1

3) sin’x - cos* a = 1

4) sin® o + cos’ o =3

17. Ilpouumaiime mexcm u ycmaunosume coomeemcmeue

Tpuronomerpudeckue (GpyHKIMM UMEIOT BU SiN X, COS X, I X, Clg X, IPA ITOM X — apryMEHT
Tpuronometrpuyeckoir ¢ynknuu. C nomompio (GopMyn MOXHO MpeoOpa3oBbIBATH OAHY
KOHKPETHYIO (PYHKIIHIO.

K kxaxmoil mo3uiuu, AaHHON B JIEBOM CTOJOLE, MOAOEPUTE COOTBETCTBYIOUIYIO MO3UIMIO U3
IIPaBOro CTOJIOIA

a) cos® a - sin® a = cos2a 1) dopmyna 1BOWHOTO aprymeHTa

b) cos(a + ) = cosacosP — sinasinf 2) hopMyia MOJIOBUHHOTO apTyMEHTA

¢) tga/2= sino/(1+cosa) 3) dbopmyna cIoxKeHHs apTYMEHTOB

d) tg20= (ctg’a — 1)/ 2ctgo 4) KOCHUHYC ABOMHOTO yIyia
3anuimuTe BeIOpaHHbIC UMD O] COOTBETCTBYIOIIMMHE OYKBAMH

a b c d

18. Ilpouumatime 3adanue, 8bibepume NPAGUILHLLI OMEEN
[Tponomxkure hopmyity 2-sino-cosa = ...
1) cos2a
2) sin2a
3) tg2a
4) ctg2a

19. Ilpouumatime 3a0anue, 8vibepume NPAsUILHLIU OMEEMm

[Iponomxure onpenenenne. TaHreHCOM yria o HA3bIBA€TCSI OTHOLLIEHUE:
1) sina/cosa

2) coso/sina

3) l/ctga

4) HeT npaBUIBLHOTO OTBETA

20. Ilpoyumatime 3adanue, 8bibepume NPAGUILHLLI OMEEN

1) cos(a—PB)

2) sin(a — PB)

3) cos(a + B)

4) cos(a +f)

21. Ilpouumatime mexcm u ycmanogume coomeemcmeue

@opMynbl  TPUBENEHUST — OTO  COOTHOIIEHHS, KOTOpBIC MO3BOJSIFOT  MEPEUTH  OT
TPUTOHOMETpUYECKUX (PYHKUIMN BuAa K GyHKIUSAM aprymenTa. C Ux MOMOIIBIO CHHYC, KOCUHYC,
TAQHTE€HC ¥ KOTaHTeHC MPOU3BOJILHOTO YINIa MOXKHO NMPHBECTH K CHHYCY, KOCHHYCY, TAaHTE€HCY U
KOoTaHTeHcy yria u3 uarepsania ot 0 1o 90 rpaxycos (ot 0 1o paauan).
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K kaxmoli MO3WIMH, JaHHOW B JIEBOM CTOJIOIE, MOAOEPUTE COOTBETCTBYIOIIYIO MO3HUIIMIO U3
IIPaBOro CTOJIOIA

a) cos(m/2 + a) 1) sina
b) sin(x - o) 2) tga
c) tg(2m - a) 3) -tga
d) ctg (3n/2 - o) 4) -sina
3anuimnTe BeIOpaHHbIC UMD O]l COOTBETCTBYIOMIMMHE OYKBAMH
a b c d

22. Ilpoyumaiime 3a0anue, 8vlbepume npasuibHulll OMeen

[Iponomxkure onpenenenue. Kocnnycom Ha3bIBaeTCs ... TOYKUA €AUHUYHOM OKPYKHOCTHU
1) abGcrucca

2) opauHaTa

3) KoopiMHaTa

23. IIpouumaiime 3a0anue, gblOepume npasUIbHbuIL OMeem

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

2) cosx

3) tgx

4) ctgx

24. Ilpoyumatime 3adanue, 8vibepume NPAGUILHLLU OMEEm

[IpomomkuTe CBOICTBO TpUrOHOMETpHUECKUX (QyHKUMNA. MHOXecTBO 3HaueHuil QyHKIuUi
y=SinX, y=COSX SIBIISICTCS ...

D[-1;1)

2) (-1; 1]

3)[-1: 0)

4) [-1; 1]

25. Ilpouumatime 3adanue, 8bibepume NPAGUILHLIL OMEEm

OtBerbTe Ha Bompoc. Kakoe u3 uymcen m/2, m/6, w/3, 2m/3 sBnseTcs KOPHEM YpaBHEHUS
cos x = 1/27

1) x=mn/2

2) x=m/6

3)x=mn/3

4) x=2m/3

26. Ilpouumatime mexcm u ycmanogume coomeemcmeue

TpuronoMeTpudeckoe ypaBHEHHE — YpPaBHEHHE, COIEpIKallee HEH3BECTHOE IO/ 3HAKOM
TPUTOHOMETPUUYECKOU (DYyHKITUU

K kaxmoil mo3unuu, JaHHOW B JIEBOM CTOJIONE, MOAOEPUTE COOTBETCTBYIOIIYIO IMO3UIIMIO W3
IIPaBOro CTONIOIA

a) TpuronoMmeTrpudeckoe ypaBHEHHE, IPUBOIUMOE K KBaJI- 1) 2cos’x + 3sin® x= - 2cosx
paTHOMY
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b) OaHOPOJHOE TPUTOHOMETPUUYECKOE YPABHEHHE

2) sinx + sin3x = sin5x - sinx

c¢) Ilpocreiiniee TPUrOHOMETPUYECKOE YPABHEHHE

3) 2sindx =3

d) Tpuronomerpuueckoe ypaBHEHHUE, pEIIa€MOE C IIOMO-
ipto0 popmyt mpeodpa3oBaHusl CYMMBbI OTHOUMEHHBIX
TPUTOHOMETPHUYECKUX (PYHKIIMH B IPOU3BEACHHE

4) 2sin’x — cos’x= 5sinxcosx

3anumuTe BoIOpaHHbIe HUGPHI O] COOTBETCTBYIOIIMMH OyKBaMH

a b c

27. [Ipouumaiime 3a0anue, eblOepume npasuUIbHbIL OMeem
OtBetbTe Ha Boripoc. Ha prcyHKax npeacTaBieHbl rpaduKy TPUTOHOMETPHUYECKUX pyHKInH. Ha
Sin x o

KaKOM U3 HUX U300pakeH 3cku3 rpaduka GyHKIUN y=
l)a
2)b
3)c
4)d

28. I[Ipouumaiime 3a0anue, gblOepume NpasUIbHbILL OMEem
OtBeThTe Ha Bompoc. Ha kakoM 13 puCyHKOB H300pakeH dCKU3

rpaduka Qpyrxuun ¥ = 18X 9

l)a
2)b
3)c
4)d

\. \ oo

\ N

\ \

b > I X

"N FR
\ \ -
Y A
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29. IIpouumaiime 3a0anue u ycmaHogume cOOmeemcmeue

[TpocTeiiie TPUrOHOMETPUUYECKUE YPABHEHUSI — 3TO YPaBHEHHUs CIEIYIOLIMX BUJOB: COSX = a,
sinx = a, tg X = a, ctg X = a. PemuTh mpocTeiiiee TpPUroHOMETPUIECKOE YPAaBHEHHE — 3TO 3HAYUT
ONUCaTh MHOXXECTBO 3HAYEHUH MNEPEMEHHON X, JUIsl KOTOPbIX JaHHas TPUTOHOMETpHYECKas

(byHKIUS TPUHUMAET 3a/JaHHOE 3HAYCHHUE a.

K xaxx1oMy ypaBHEHHIO B JIEBOM CTOJIOIIE, MOJ0EPUTE COOTBETCTBYIOUIYIO (POPMYITYy U3 MPABOTO

cToNOIa
a) sinx =a 1) x = arcctga + mn, n€Z
b) cosx =a 2) x = +-arccosa + 2nn, n€Z
c)tgx=a 3) (-1)"arcsina + ©tn, n€Z
d)ctgx=a 4) x = arctga + ©n, n€Z

3anumuTe BeIOpaHHbIe HU(PHI OJI COOTBETCTBYIOMIUMHU OYKBaMHU

a b C

30. Ilpouumatime 3adarnue, 8bloepume NPABUIbLHbLLI OMEEM
CrnoxwuTte q1Ba KOMIUIEKCHBIX yrcna (3 + 51) + (7 — 21)
1)3+5i

2)3-51

3)5+3i

4) 10+3i

31. Ilpoyumaiime 3adanue, gbloepume npaguibHbili OmMeen

VMHOXBTE J1Ba KOMIUIEKCHBIX ncia (2 + 3i)(5 — 7i), ecam i = -1

1) 21+
2) 8+12 i
3) 11+
4) 31+

32. Ilpouumatime 3adarnue, 8bloepume NPABUIbHbLI OMBEEM
Paszgenure nBa uncna z;= 6 - 21, z, = 3+1

1) 1,6-1,2i

2) 1,5-1,11

3) 1,6+1,21

4) 1,5+1,2i

33. Ilpouumatime 3adarue, 8bloepume NPABUIbHbLI OMBEEM

BrinonnuTte BhIYUTaHUE JBYX KOMIUIEKCHBIX uncen (5 — 4i) - (6 + 2i).
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1)-1-6i
2) -1+6i
3) 242i

4)4-2i

34. Ilpouumaiime 3a0arue, gvlOepume NPasUIbHbIN OMEem
OtBerbTe Ha Bompoc. CymiecTByrOT npaBuia U (GopMylbl TudQepeHIIMPOBaHUsS (BBIYUCICHUS
MPOU3BOJHBIX) (PYHKITHH.
[To kako¥t GopmyIie BEIYUCISAETCS MTPOU3BOIHAS IIPOU3BEIICHHS?
1) (utv)=u"+v’
2) (uv)’=u’v+tuv’
u )': u'v—uv’
V2

4 (flgx)) =t "(gx))*g"(x)

35. Ilpoyumaiime 3adanue, gbloepume npaguibHblli Omeen
Pemnre ypaBuenue f "(x)=0, eciu f(x)=3x> — 6x +4.

11

2)-1

3)4

4) -4.

36. Ilpouumatime 3adarnue, 8bloepume NPABUIbLHbLLI OMBEEM
OtBetbTe Ha Bompoc. Ha pucynke nzoOpaxkeH rpaduk nNpou3BoAHON (GyHKIMH f(X), OonpeeneH-
Hoit Ha uHTepBasie (—10; 8). Cxonbko Touek MakcuMyma GyHKINH f(x) Ha oTpe3ke [—9;6]?

¥

7T P
T FARY )

1)5
2)4
3)2
4)3

37. Ilpouumatime 3a0arue, 8bloepume NPABUIbHbLI OMBEEM
OrtsethTe Ha Bonpoc. YeMy paBHa IPOM3BOAHAS HYHKIUH Yy=COSX?

1) y'=—sin’x
2)y'=-2sin’x

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

38. Ilpouumaiime 3adarue, vlOepume npasUIbHbINL OMEem
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OtBeThTe Ha Bonpoc. UeMy paBHaA MPOU3BOAHAA PYHKIMU y=2X"?

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

4) y'=6x7.

39. Ilpouumatime 3adarnue, 8bloepume NPABUIbLHbLI OMBEEM
OrtBeTbTe Ha Bonpoc. YeMy paBHa NPOM3BOAHAS DYHKIHIO y=2X *+3X.

1)y'=2x

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

40. Ilpoyumatime 3adanue, 8vibepume NPAGUILHLLI OMEEN

OtBeThTe Ha BONpoc. MarepuasbHas TOUKa ABUKETCA 110 3aKkoHy X(t)= t*+t'-5t*+4t. Kakas
¢dopmyna 3aBUCUMOCTH CKOPOCTH OT BpEMEHHU?

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

2) v(t)= 4£+3t>-10t+4

3) v(f)= 4t2+3t%-5t+4

4) v(f)= 4+3t>-5t+4

41. Ilpoyumatime 3adanue, 8vibepume NPAGUILHLLI OMEEN

OtBetbTe Ha Bompoc. Yemy paBHa npousBoaHas ¢pyHKuu f (x)=e *-cos x ?
1) f'(x)=e*-cos x - e *-sinx

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

3)f'(x)=e*-cos x

4) f'(x) =- e *-sinx

42. I[Ipouumatime 3a0anue, gblOepume NpasUibHbILL OMEem
OTtBeTbTe Ha Bonpoc. Uemy paBHa npousBoaHast pyHkuuu f (x)=3*?
1) f'(x) =3*In3 - In3*

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

3)f'(x)=3"1n3

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

43. I[Ipouumaiime 3a0anue, gblOepume npasUIbHbIL OMeem

OTtBeTbTe Ha Bompoc. Yemy paBHa npou3BoaHas GyHKIuu f (x)= sin3x ?
1) f'(x) = 3cosx

2) f'(x) = -3cosx

3) £'(x) = -3sinx

4) f'(x) =3ctgx

44. Ilpoyumatime 3adanue, 8vibepume NPAGUILHLIU OMEEm

HpO)IOJ'DKI/ITe MMPCAJIOKCHUC. Ecnu B Touke X, IMPOM3BOJHAA MCHACT 3HAK C IIFOCA HA MUHYC, TO
Xo €CTh ...
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1) Touka MMHUMYMa
2) TOYKa MakCUMyMa
3) Touka 3KCTpeMyMa
4) kpuTHUECKasi TOUKa

45. Ilpoyumatime 3adanue, 8vibepume NPAGUILHLLI OMEEN

OtBethTe Ha Bompoc. Kakoit xapakrep MOHOTOHHOCTH y QyHKIHH f (X) HAa IPOMEKYTKE, €CITH €€
MIPOU3BOIHAS OTPUIIATENIbHAS HA 3TOM MPOMEKYTKE?

1) yObIBaeT Ha 3TOM MIPOMEXKYTKE

2) BO3pacTaeT Ha 3TOM IIPOMEKYTKE

3) MOHOTOHHA Ha 3TOM IIPOMEKYTKE

4) mocTosiHHA Ha 3TOM IIPOMEKYTKE

46. I[Ipouumaiime 3a0anue, gblbepume npagUIbHLIL OMEEMm

OTtBeThTe Ha BOIpOC. B Kakux ennHuIaX U3MepseTcs III0MIa b IOBEPXHOCTH MHOIOIPaHHUKA?
1) B rpazycax

2) B MeTpax

3) B KBa/IpaTHBIX MeTpax

4) B IBYrpaHHbIX Ipajycax.

47. [Ipouumatime 3a0anue, gblOepume NpasUibHbuILL OMeem

[Tponomxkute onpenenenue. [lapamienenumnen Ha3bIBaeTCs MPSIMOYTOIBHBIM ...

1) ecut ero 60KOBBIE pedpa MEPICHANKYJISIPHBI K OCHOBAHUIO, @ OCHOBAHHMS MPECTABIISIOT COO0OM
MPSIMOYTOJIbHUKH

2) ecnu ero OOKOBBIE peOpa MmapauiebHBI MEXITy CO00#, a OCHOBAHHS MPEICTABISIOT COOOM
MPSIMOYTOJIbHUKH

3) eciu ero OOKOBBIE pedpa NEPIEHANKYIIIPHBI K OCHOBAHUIO, @ OCHOBAHHMS MPECTABIISIOT COO0M
napauieIorpaMmbl

4) ecnu ero OOKOBBIE TPAaHU TTAPAILIEIOTPAMMBI, & OCHOBAHHMS MPEICTABIISIOT COOO0M MPSMOYTOJIh-
HUKU.

48. IIpouumatime 3a0anue, gvlbepume nPasUIbHbIU OMeem

OtBerpTe Ha Bompoc. Ilo kakol (opmyne BblYMCIsSeTCS IUIOMAAb OOKOBOM IMOBEPXHOCTU
IIPU3MBI?

1) S = Seox + 2 Socu

2) Seox =Poci™H

3) S = Seox T S o

4) Séox =2Pocn*H

49. Ilpouumatime 3a0anue, gvlbepume nPasUIbHbIU OMeem
OtBeThTe Ha Bompoc. YeMy paBeH 00BEM NPU3MBI, €CJIM B OCHOBAHUM MPSIMON MPU3MBI JIEKUT
MPSIMOYTOJIBHBIN TPEYTOJIBHUK C KaTeTaMu 3 U 4, BBICOTA MIPU3MbI paBHa 57

© ®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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 cTp. 44 u3 69 [epBerii 3K3eMILTAP KOITUA Ne

I

1)2

2)32
3) 30
4) 24

50. Ilpouumatime 3adarue, 8bloepume NPABUIbHbLI OMBEEM

OtBeTtbTe Ha Bompoc. YTo mpeacTaBisieT co00i 0ceBoe ceueHue Konyca?
1) paBHOOEIPEHHBIN TPEYTOIBHUK

2) paBHOOeApEHHAs Tpanenus

3) IpSMOYTOJILHUK

4) npstMOyTOJIbHAS Tpaneuus

51. Ilpouumaiime 3adarnue, gvlOepume npasUIbLHbINL OMEem

OTtBeThTe Ha Bompoc. Kakas gurypa nonyuyaeTcs pu BpallleHUH MPSIMOYTOJIHOTO TPEYTOJIbHHUKA
BOKPYT OJTHOTO U3 CBOUX KaTeTOB?

1) xonyc

2) yceueHHbIH KOHYC

3) nupamua

4) yceueHHasi nupamMuaa

52. Ilpouumaiime 3adarue, gvlOepume npasUIbHbINL OMEem

OtBeThTe Ha BoNpoc. BricoTa nuiuHpa paBHa 5, pajnyc OCHOBaHHS paBeH 2. UeMmy paBeH 00beM
nAIuHApa?

1) V=20=n

2) V=25n

3) V=24n

4) V=32n

53. Ilpouumaiime 3adarue, gvlOepume nPasUIbLHbIN OMBEem

OTtBeThTe Ha Bompoc. OObeM HMIMHIApa paBeH 126, a miomaas ero ocHoBaHue paBHa 21. Uemy
paBHa BBICOTA IMJIUHJIpA?

1)5

2)7

3)8

4)6

54. Ilpouumaiime 3a0arue, gvlOepume nPasUIbLHbIN OMBEem
OtBeThTe Ha Bonpoc. Yemy paBHa 00pasyroliast KOHyca, €CJIA paJnyCc OCHOBaHHS KOHYCa paBeH 0,
BbICOTA — 87
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1) 10
2)7
3)8
4)6

55. Ilpouumaiime 3adarue, gvlOepume npasuUIbHbIN OMeem

OTtBeTbTe Ha Borpoc. BricoTa koHyca paBHa 4 cM, a paJuyc oCHOBaHUS — 3 cM. UeMy paBeH 00beM
KOoHYyca?

1) 12n

2) 14n

3) 18n

4) 16m

56. Ilpouumaiime 3adarue, gvlOepume NPasUIbLHbIN OMEem

OtBeThTe Ha Bonpoc. [lap paauyca 13 nepecedyeH mIOCKOCTHIO Ha PACCTOSIHUM S OT LIEHTpa 1Iapa.
YeMy paBeH paanyc cedeHUs ?

1) 10

2) 12

3)8

4)9

57. Illpouumaiime 3adarue, gblOepume NPasUIbHbIN OMEem

OTtBeTbTe Ha Bompoc. YeMy paBeH 00beM I1apa, €CiIu paauyc mapa paBeH 37
1) 15n

2) 12w

3) 10n

4) 36m

58. Ilpouumatime 3adarue, 8bloepume NPABUIbHbLI OMBEEM

OtBeThTe Ha Bompoc. YeMy paBeH pajauyc miapa, BMUCAHHOTO B Ky0, eciu pedpo kyda paBHO §?
)5

2)6

3)3

4) 4

59. Ilpouumatime 3adarnue, 8bloepume NPABUIbLHBLU OMBEEM
OtBetbre Ha Bompoc. Tpu pedpa MPSIMOYTOJLHOTO TMapajuleNenune[a, BEIXOASIINE U3 OTHOM
BEpIINHBI, paBHEI 4, 6, 9. UeMy paBeH 00beM mapasuienenuresa’?

o
D s e

b,
-
7

a

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

60. Ilpouumatime 3adarnue, 8bloepume NPABUIbLHbLI OMBEEM
OtBetbTe Ha Borpoc. OCHOBaHUEM IPSAMOM TPEYTOJIbHOM MIPU3MBI CIIYKHUT NPAMOYTOJIbHBIN

TpEyrobHUK ¢ Kareramu 6 u 10, 6okoBoe pedpo paBHO 8. UeMy paBeH 00beM TPU3MBI?
C

|

I

i

I

I

-

(l
#N,

-

- \
-7 \
o \

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

61. Ilpouumatime 3adarnue, ebloepume NPABUILHBLI OMBEEM
OtBetbTe HA Bonpoc. OCHOBAHMEM MUPAMUJIBI SBJISIETCS MIPSMOYTOJIBHUK CO CTOPOHAMHU 3 U 4.
Ee o6bem paBen 16. UeMy paBHa BbICOTa MHUPaAMUIBI?

5

62. I[Ipoyumaiime 3adanue, gbloepume npaguibHbIl OMeen

OrtgetbTe Ha Bonpoc. s kakoii u3 Gpyukuumit f(x) pynkums F(x)=x’-3x>+x sBisercs nepsoodpas-
HOW?

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

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

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

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

63. I[Ipoyumaiime 3adanue, gbloepume npasuIbHbIN OMEen

Boruncnure 3Hauenue nepsoodpasuoii F(1) nannoi pynkuun f(x)= 3x*+1
1)2

2)4

3)6

1
4) 13.
64. I[Ipouumatime 3adarnue, 8bloepume NPABUIbHbLU OMBEEM

© ®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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 | cTp. 47 u3 69 [epBerii 3K3eMILTAP | KOITUA Ne

OtBetbTe Ha Bompoc. Kakas u3 ¢pyHKIui npeacTaBiseT neppoodpasnyo 1 f(x)= sinx?
1) F(x)= cosx+C

2) F(x)= -cosx+C

3) F(x)=tgx+C

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

65. Ilpouumatime 3adarnue, 8bloepume NPABUIbLHBLU OMBEEM
2

Brrunciure onpeneneHHbli HHTErpal f xdx.
1

1)-1
2)1
3)-1,5
4)1,5.

66. Ilpouumaiime 3a0arue, gvlOepume NPaAsUILHBIN OMBEEm

[Iponomkure onpenenenue: KpupoinHeiHas Tpanemus — 3To. ..

1) durypa, orpanndyeHHas cHu3y orpe3koM [a;b] ocu Ox, cBepxXy rpapukoM HEMpepbIBHON
¢byukun y=f(x), c 60KOB MPSIMBIMH X=a, X=B

2) ¢urypa, orpaHndyeHHas CHHU3Y OTpe3koM (a;b) ocu Ox, cBepxXy rpapukoM HEMpepbIBHON
¢byukun y=f(x), c 60KOB MPSIMBIMH X=a, X=B

3) durypa, orpaHudeHHas CHU3y OTpe3koM [a;b) ocu Ox, cBepXy rpadukoM HENPEPHIBHOM
¢byukun y=f(x), c 60KOB MPSIMBIMH X=a, X=B

4) ¢durypa, orpaHndyeHHas cHHU3y oTpe3koM (a;b] ocu Ox, cBepxXy rpapukoM HEMpepbIBHON
¢byukuun y=f(x), c 60KOB MPSIMBIMH X=a, X=B

67. Ilpouumaiime 3a0arue, vlOepume nPasUIbLHbIN OMBEem

ITponomxure onpenenenue: Pynkuus F(x) Ha3biBaeTcs ...

1) mepBooOpa3znoit ¢yHkiuu f(X) Ha HEKOTOPOM MPOMEKYTKE, €ClU Ui BCEX X U3 3TOTO
npomexytka F'(x)= f'(x)

2) nmepBoobpazHoii f(X) Ha HEKOTOPOM MPOMEXKYTKE, €CIIU AJIsl BCEX X M3 ATOr0 MPOMEXKYTKa

f' (x)=F(x)

3) mepBooOpa3zHoit ¢yHkIMH f(X) HA HEKOTOPOM MPOMEXKYTKE, €CIH AJs BCeX X M3 3TOro
npomexytka F'(x)= f(x)

68. Ilpouumaiime 3adarue, vlOepume NPABUILHBIN OMBEENm

[IpomomkuTe ompeneneHue. YpaBHEHHUE Ha3bIBAe€TCS MOKA3aTEeNbHBIM, €CIU MEepeMEeHHas X CO-
JePKHTCA. . .

1) B moka3zarene CTeneHu

2) B OCHOBAHUHU CTEIIEHU

3) 3a ckoOKaMu

4) 1 B OCHOBAaHUU CTETIEHU U B MIOKa3aTeje CTENEeH!.

69. Ilpouumaiime 3adarue, vlOepume nNPAsUILHBIN OMBEEm

OTtBeThTe Ha Bonpoc. Kakoe u3 nmepeunciaeHHbIX YpaBHEHUN SIBISETCS MOKa3aTeNbHbIM?
1) 37=5

2) x*-37=2

© ®I'BOY BO «Uenl Y»



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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 cTp. 48 u3 69 [epBerii 3K3eMILTAP KOITUA Ne
3) x*-3x’=0
4) xP+45=8
70. Ilpouumaiime 3adarue, gvlOepume NPasUIbLHbIN OMEem

3\ _7

OtBeTbTe Ha BONpoc. YeMy paBeH X, KOPEHb YPaBHEHUS: 7173 ?
o
2)3
3)1
4) -1
71. Ilpouumatime 3a0arnue, gvlbepume npasuIbHbIl OMeem
OtBethTe Ha Borpoc. UeMy paBeH X, KOpEHb ypaBHEHUS 5 :6i4 ?
1)5
2)4
3)6
4) -4

72. Ilpouumatime 3adarnue, 8bloepume NPABUIbHbLI OMBEEM
OtBetbTe Ha Bompoc. [Ipu kakom 3Hauenuu x, 10 =0, 001?
1)-3

2)1

3)-2

4)2

73. Ilpouumatime 3adarnue, 8bloepume NPABUIbHbLU OMBEEM
OTtBeThTe Ha Bompoc. Uto OyAeT pemeHneM noka3aTelIbHOTO HepaBeHCTBa 5*>1257
1){oo; 4]

2)(3; ]

3) (— 00 ;+oo)

4)(3;+o]

74. I[Ipouumatime 3a0arue, 8bloepume NPAGUIbLHbLI OMBEEM
X 1
OtBethTe Ha Bompoc. Uto OymeT peieHrneM moKka3aTeIbHOro HepaBeHcTBa /- < 19 ?

1)|—o00;7]
2)(—o0; 2]
3)i

4)(—00; =24

75. [lpouumatime 3adarnue, 8bloepume NPABUIbLHBLU OMBEEM

OtBethTe Ha Bonpoc. Kakas u3 pyHKIM Bo3pacTaeT Ha Bceil 006IacTu onpeaeneHus?
1) f(x)=log5 X

2) f(x)=0,7*

© ®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)](yTOqHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 cTp. 49 u3 69 [epBerii 3K3eMILTAP KOITUA Ne

3) f(x)=x*
4) f(x)=%81 %,

76. llpouumaiime 3adanue, 6blbepume nPasuibHoll OMeem

OrtBethTe Ha Bompoc. YeMy paBeH KOpeHb ypaBHeHus 1og, 5—x|=27
)11

2)-11

3)-3

4)3

77. Illpouumatime mexcm, 8vibepume NPAGUILHLLL OMEEN
OtBethTe Ha Bonpoc. Kakas oneparus nzo0pakeHa Ha kpyrax Jusepa?

A B

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

4)E=A-B

78. I[Ipouumatime mekcm, 8vibepume nPAGUILHBIU OMBEEN

[Tponomxute npeayoxenue. Ecnu nosiBiaeHne coObITUst A BIUSET Ha 3HAYCHUE BEPOATHOCTH CO-
obITHs B, TO po coObiTus A 1 B roBopsIT, 4TO OHH ...

1) coBMecTHBIE

2) HECOBMECTHBIE

3) 3aBUCHMBIE

4) He3aBHCHUMBbIE

79. Ilpouumatime mekcm, 8vibepume NPAGUILHBIU OMBEEN
OtBethTe Ha Bompoc. UrpanpHas KocTh OpollieHa ofuH pa3. Beimanenue uncia «4» Ha BepXHEH
IpaHy, KaKUM SIBJISICTCSI COOBITHEM?
1) nocToBEepHBIM
2) HEBO3MOKHbBIM
3) ciny4aifHbIM
80. Ilpouumatime mexcm, 8vlbepume npasuibHuIl OMeem
1
OTBeTbTe Ha BOIPOC. BeposaTHOCTh mpoMaxa Jisi TOPIIEAHOTO KaTepa paBHa 5 Katep nmponssen
6 BeICTpENOB. UeMy paBHaA BEPOSTHOCTH TOTO, YTO BCE 6 pa3 Karep Imoraj B 1eib?
D1

22
3 ()
2

4)(g
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MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE

@” 00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

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

(I)OH)I OLCHOYHBIX CPECACTB IJid HpOMCH(yTOqHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 | cTp. 50 u3 69 | [epBerii 3K3eMILTAP KOITUA Ne

Yacts 2. baza TecTOBBIX BOIIPOCOB OTKPLITOI'O THUIIA

81. Ilpouumatime 3adanue u 3anuwiume pazsepHymovlil 000CHOBAHHbIL OMEem
[Mpomomkute onpenencHue. ApPUPMETHUISCKUM KOPHEM HATypajbHOH CcTeneHH n>2 U3
HEOTPULIATEIIFHOTO YKCIIa Ha3bIBACTCA. . .

82. Ilpouumatime 3a0anue, 6cmagbme NPonyueHHvle Gopmyvl

I[IponomkuTe cBoiicTBa apudMeTndeckoro kopHs: 1) Yab=... 2) 1 % 3) (Va)"=...

83. IIpouumaiime 3adanue, 6cmagome nponyujernvle Qopmyvl
o ki
[IponosmxkuTe cBolicTBa apudmerraeckoro kopus: 1) Va""= ... 2) Y¥a=... 3Wa" = ...

84. Ilpouumaiime 3a0anue, 6cmasvme NPoOnyweHHbvle Hopmyvl
[TpomomkuTe CBOMCTBA CTETICHEH C pallMOHAIBHBIM [TOKa3aTeIIeM:

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

85. Ilpouumaiime 3a0anue u 3anuwiume pazeepHymolil 000CHOBAHHbIL OMEem
[Iponomxure omnpeneneHue. YpaBHEHHs, HMEIOIIME OJHO M TO KE MHOXKECTBO KOPHEW,
Ha3bIBAKOTCH. ...

86. IIpouumatime 3a0anue u 3anuwiume pazeepHymolil 000CHOBAHHYIL OMEem
[IponomxuTe onpeneneHue. YpaBHEHUs, B KOTOPBIX HEU3BECTHOE COACPKUTCS 0] 3HAKOM KOPHSI,
Ha3bIBAIOTCH ...

87. Ilpouumaiime 3a0anue u 3anuwiume pazeepHymolil 000CHOBAHHbIL OMEem
OtBetbTe Ha Borpoc. Korjaa, npu pemeHnn uppanuoHalbHbIX YPABHEHUN MOTYT MOSIBUTHCS T10-
CTOPOHHUE KOPHU?

88. Ilpouumatime 3adanue u 3anuuiume pazeepHymulil 060CHOBAHHbIL OMEem
[Mpomomkute mnpemiokeHue. [lokazarenbHas (YHKIUsS y=a* SBISETCS BO3pacTarolied Ha
MHOKECTBE BCEX JIEHCTBUTEIBHBIX YHCEI, €CIIH. .., U yOBIBAIOICH, €CIIH. ..

89. Ilpouumatime 3adanue u 3anuwiume pazeepHymuvlil 060CHOBAHHbIL OMEem
OtBeTbre Ha Bompoc. Kakoe cBOMCTBO mokazaTenbHOM (PYHKUIMU MPUMEHSETCS MPU PEeUICHUH
[OKa3aTeJbHbIX HEPAaBEHCTB?

90. Ilpouumatime 3adanue 6cmasbme NPoONyUjeHHoe C1080COYemaHnue (00NycKaemcs 08a cloea)
[Mpomomkute omnpeneneHue. JlorapudMoMm IONOKUTETHPHOTO YMCIa b MO  OCHOBAaHHUIO a
HA3bIBACTCS IIOKA3aTENh CTENIEHU, KOTOPYIO HYXKHO BO3BECTH ... YTOOBI TIOTYUHTH ...
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MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE

@” 00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

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

(I)OH)I OLCHOYHBIX CPECACTB IJid HpOMCH(yTOqHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 | cTp. 51 u3 69 [epBerii 3K3eMILTAP KOITUA Ne

91. Ilpouumatime 3adanue u 3anuwiume pazeepHymviii 060CHOBAHHBI OMEEMm
Penmre ypasaenue x*-7x+10=0. Eciu ypaBHeHHe nMeeT 6oJiee 0JJHOrO KOPHS, B OTBET 3AIUIINTE
MEHBIINHN U3 KOPHEN

92. Ilpouumatime 3adamnue u 3anuuiume pazeepHymiii 000CHOBAHHBII OMEem

Pemmure 3amauy. Bricota BH napamnenorpamma ABCD nenut ero cropony AD Ha oTpe3ku
AH=2 u HD=32. JIlnaronans napasmienorpamma BD pasna 40. Haliqute momanp napasie-
JorpaMma.

93. Ilpouumatime 3adanue u 3anuwiume pazeepHymviii 060CHOBAHHBI OMEem
Pemmre 3amady. Jauel Bextopsl d (-6,0,8) , 8 (-3,2,-6). Haiigure ckansgpHOE NpOM3BEICHUE
BEKTOPOB.

94. Ilpouumatime 3a0anue u 3anuwiume pazeepHymviii 000CHOBAHHbBI OMEeMm
OtBeTbTe Ha Bonpoc. [Ipu Kakux 3HaYeHusx n BekTopsld (4,n,2), 8(1,2,n) nepnenauKyIapHb?

95. Ilpouumatime 3adanue u 3anuwiume pazeepHymviii 000CHOBAHHBIN OMEem
Penmre 3anauy. Jlansl BexTopsl d (-6,0,8), & (-3,2,-6). HalinnTe KOCHHYC yriia MEKIy BEKTOPaMH.

96. Ilpouumatime 3adamnue u 3anuuiume pazeepHymiii 000CHOBAHHBII OMEeN

. T
Pemmmte 3amauy. Boeruucnure: smj + cosE.

97. Ilpouumartime 3adanue u 3anuuiume pazeepHymoiii 000CHOBAHHBIN OMEem

. 2 . 2
Pemmre 3amauy. Haiinnre 3HaueHHe BbIpaXeHUs 4arccos7 - 4arcsin( —7)

98. Ilpouumatime 3adanue u 3anuuiume pazeepHymviii 060CHOBAHHBIN OMEEMm
Jlokaxxute TokaecTBO: 2sin(m/2+a) + cos(m — )= cosal.

99. Ilpouumatime 3a0amnue u 3anuuiume pazeepHymiii 000CHOBAHHBII OMEeN
Pernre ypaBHenwue: sin’x - 4 sinx + 3 =0.

100. Ilpouumauime 3a0anue u 3anuwiume pazgepHymuvlil 000CHOBAHHbIL OMEEm

Pemmre 3amauy.

MarepuasibHasi TOUKa JIBUKETCS MPAMOJIMHENHO 10 3aKOHY X [t)z —t*'+6°—4°+5t-5

(roe x — paccTosiHME OT TOYKM OTCUETa B METpax, { — BpeMsl B CEKyH/IaxX, H3MEPEHHOE C Hauaia
nBrkeHus ). Haiimure ee ckopocTh (B M/C) B MOMEHT BpeMeHH t=3c.

101. Ilpouumatime 3a0anue u 3anuwiume pazgepHymulii 000CHOBAHHBIL OMEEm

Pemmre 3agauy. Ha pucynke n3o0paxén rpaduk GyHKIUH y = f(X) ¥ KacaTelabHasi K HEMY B TOUKE
¢ abcruccoit xo. Haiinure 3HaueHne mpou3BoiHON GyHKINUHU f(X) B TOUKE Xo.
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MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE

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

@” 00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

(I)OH)I OLCHOYHBIX CPECACTB IJid HpOMC)](yTOqHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 | cTp. 52 u3 69 [epBerii 3K3eMILTAP KOITUA Ne

102. Ilpouumaiime 3a0arnue u 3anuwiume pazeepHymolil 0O0CHOBAHHBIL OMBEem
Pewnre 3anauy. Haliqure kputnueckue touku Gpynkuuu f(x) = 2x° + 3x* — 4. Onpenenure, Kakue
U3 HUX SBJIAIOTCS TOYKAMH MaKCUMyMa, a KaKue — TOYUKaMi MUHUMYyMa

103. Ilpouumaiime 3a0anue u 3anuwiume pazeepHymolil 0O0CHOBAHHYIL OMBEem
Pemmre 3anavy. HaiiTi Touku skcTpeMyMa U 3Ha4eHUE (PYHKIIMH B ATUX TOYKAX:
fx)=x"-8x*+3.

104. Ilpouumaiime 3a0arnue u 3anuwiume pazgepHymolili 0O0CHOBAHHbIL OMBEem
Pemmre 3amauy. g ¢ysxkmum f(x) = 3x*-2x Haigure nepBooOpasHyro, rpadMK KOTOPOH
MpoXoauT uepe3 Touky M(1;4).

105. Ilpouumaiime 3a0anue u 3anuwiume pazeepHymolil 0O0CHOBAHHBIL OMBEem
Pemmre 3anauy. Ha pucynke nzobpakens! rpaguk QyHKIuH y = f{x) 1 KacaTelbHas K HEMY B
TOYKE ¢ abcruccoi xo. Halimure 3HaueHne Mpou3BOIHON PYHKITUU f(X) B TOUKE Xo.

YA

EESS

=Y

a1 1 Xy

106. Ilpouumatime 3adanue u 3anuwiume pazeepHymuvlii 000CHOBAHHbIL OMEen
Pemure 3amauy. [lpsimas y=7x-5 mnapamienbHa kacaTenbHOW K rpaduky ¢ynkuuu Haiinure
abcIycCy TOUKU KacaHus y=x° +6x-8

107. Ilpouumatime 3a0anue u 3anuwiume pazeepHymuvlii 000CHOBAHHBIL OMEen
3,5 5,5
27737

Haiinure 3Ha4eHNE BBIpAKEHUS T
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 | cTp. 53 u3 69 [epBerii 3K3eMILTAP KOITUA Ne

108. Ilpouumauime 3a0anue u 3anuwiume pazgepHymulil 000CHOBAHHbIL OMEEm
1 112

23:2*

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

10+v/96

Haiinure 3HaueHne BbIpaX)eHUs

Halinure 3HaueHne BBIpa)KEHUS

110. Ilpoyumatime 3adanue u 3anuwiume pa3eeprymviil 000CHOBAHHBLI OMEeN
9 18

. 12Vm-Vm

HaMTe 3HAUYCHHE BBIPAKEHUS — 7 ——
Ha € 3HAYCHHE axe v npum>0

m
. [Ipouumaiime 3adanue u 3anuwiume pazeepHymovlii 060CHOBAHHBII OMEEN

111. Ilp 0 paseepmy 0O
Pemmte ypasHenue:4* —2"**+15=0

112. Ilpouumatime 3a0anue u 3anuwiume pazeepHymviii 000CHOBAHHBIU OMBEEM
9] 2x—6 5-3
Haiigure kopens ypaBHeHus 6°° -6 “*=216

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

Yacmo 3. 3a0aua

114. IIpouumaiime 3a0anue u 3anuwiume pazeepHymolii 000CHOBAHHBIU OMEem
Pemnre ypaBuenue 6log’sx -5 logsx+1=0

115. Ilpoyumatime 3adanue u 3anuwiume pa3eeprHymvlil 000CHOBAHHBLU OMEen

Pemure ypaBHenue: 2sin’x - COS

%—x)-1=0

116. Ilpouumaiime 3a0anue u 3anuwiume pazeeprHymsiii 000CHOBAHHBIU OMBEM
BrluncuTe 3HaUeHUE BRIpaXKeHus: SIN20., €CIy sing, — coso, = -1/3

117. Ilpoyumatime 3a0anue u 3anuwiume pa3eeprymvlil 000CHOBAHHBLU OMEEN
Pemnre ypaBHenue: 64* — 8*— 56 =0

118. IIpouumaiime 3a0anue u 3anuwiume pazeeprHymsiii 000CHOBAHHBIU OMBEM
Pemmre ypaBuenne:\ x+6 —Vx+1 =+/2x—5

119. Ilpouumaiime 3a0anue u 3anuwiume pazeeprHymsiii 000CHOBAHHBIU OMBEM
Paccrosaue (B kM) OT HaOmojaTens, HaxXOMAIIErocs Ha BBICOTE AM Haj 3eMIEH,
BBIPQKEHHOE B KUJIOMETPAXx, /10 HaOI0JaeMOi UM JIMHUH TOPU30HTA BbIUUCISAETCS 10 (hopmyIie
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MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE

@” 00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

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

(I)OH)I OLCHOYHBIX CPECACTB IJid HpOMCX(yTOqHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 | cTp. 54 u3 69 [epBerii 3K3eMILTAP KOITUA Ne

| Rh .
rael= =00 KM — paauyc 3emiin. YenoBek, CTOSIIMI Ha IJISHKE, BUAUT TOPU3OHT HA PACCTOSSHUU

4,8 kM. Ha CKOJIIBKO METPOB HY)KHO IMOJHATHCSA YEJIOBEKY, YTOOBI PAaCCTOSIHME /10 TOPU30HTA
YBEIMUMIOCH 10 6,4 KUIoMeTpoB?

120. Ilpouumaiime 3a0anue u 3anuwiume pazeepHymolil 0O0CHOBAHHBIL OMBEem

PemmuTe ypapHeHHe: log,” (x +12)—5log, (x +12)* =16

121. Ilpouumatime 3adanue u 3anuwiume pazeepHymovlii 0OOCHOBAHHLIL omeem BprYHCINUTE
3HAYEHHE BBIPOKEHHUS: 16' 718, + 41/210e)3 4 il

122. IIpouumaiime 3a0anue u 3anuuiume pazeepHymoiti 000CHOBAHHYIL OMEem
BoruncnuTe 3HAYEHHE BRIpKEHHUS: 36 % + 10" 1%, — 8log)’

123. Ilpouumatime 3a0anue u 3anuwiume xo0 peuieHus U Noxy4eHHbIl Omeem
Pebpo ocHOBaHUS MPaBUIBLHOM TPEyrolbHON MupaMuabl 3 M, anopema 6M. Haiinure rutomans 6o-
KOBOI MOBEPXHOCTH MUPAMHU/IBI.

124. Ilpouumaiime 3a0anue u 3anuuiume pazsepHymolil 000CHOBAHHbIL OMBEem

Pemute 3amaqy. OcHOBaHUEM MPSIMOTO Mapajuiesienunea spisercs pom0O ¢ ruaroHansimu 10 cM u
24 cM, a BeIcOTa nMapaienenunena pasHa 10 cMm. Halitu 6ombiryro 1uaronans napasuiesenunena u
UI0IAaAb OOKOBOM MOBEPXHOCTH Mapaljiesenumnesa.

125. IIpouumaiime 3a0anue u 3anuuiume pazeepHymoiii 000CHOBAHHbIL OMEem
Pemnte 3a1aqy. CTOPOHBI OCHOBAHHSI PSIMOTO TTapaJIeNeNHIe/[a PaBHBI 7 M 1 312 M, a OCTpbIii

yroa ocHoBauus paBeH 45°. MeHbllas JuaroHaib napauielenurena cocrasiser yron B 45° ¢
IUIOCKOCTBIO OcHOBaHUs. HaliTi 00bem nmapasuienenunena.

126. Ilpouumaiime 3a0anue u 3anuuwiume pazgepHymolil 000CHOBAHHbIL OMBEem

YroOBl HOCTYNTUTH B YHUBEPCUTET Ha CHEIMAIBHOCTh «MaTeMaTuka u pusnka», abuTypueHT J1071-
*eH HaOpaTh Ha EI'D He Menee 70 GamioB mo KaxaoMy U3 TpEX MPEIMETOB - MaTeMaTHKa, PycC-
CKUH A3BIK M MHOCTPAHHBIHN s3bIK. UTOOBI OCTYMUTH Ha CHEIMATIBHOCTH «KoMMepiusy, HyKHO
HaOpaTh He MeHee 70 OaIoB MO KaxaA0My W3 TPEX MPEIMETOB - MAaTeMaTUKa, PYCCKUN S3bIK U
00I11eCTBO3HAHUE.

BepositHoCTh TOTO, uTO a0UTYypHeHT X. MOyYuT He MeHee 70 6aoB mo MmareMartuke, paBHa 0,6,
1o pycckomy si3bIky — 0,8, 110 nHOCTpaHHOMY S13BIKY - 0,7 1 10 0o0I1IecTBO3HAHUIO - 0,5.
Haiiaure BepoSITHOCTB TOTO, UTO X. CMOKET MOCTYNUTh XOTS Obl Ha OJHY U3 ABYX YIIOMSIHYTHIX
CIIELUAJILHOCTEM.

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

Arpodupma 3aKynaeT KypuHbIe fiflla TOJIBKO B IBYX JOMAIIHHUX X03siiicTBax. M3BecTHO, uTO 5%
SIUI] U3 MEPBOrO XO34MCTBa - fiflla BBICIICH KaTErOpUHU, a U3 BTOpPOro xossictsa - 30% sui
BbIcIIel kateropuu. B atoit arpodupme 15% smn Beicieil kareropun. Haiinure BeposITHOCTh
TOTO, UTO SN0, KyIJICHHOE Y 3TOW arpoupMbl, OKQXKETCS U3 IEPBOT0 XO3SHCTBA.
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 | cTp. 55 u3 69 | [epBerii 3K3eMILTAP | KOITUA Ne

128. Ilpouumaiime 3a0anue u 3anuwiume pazeepHymolil 000CHOBAHHbIL OMBEem
Ha pucynke u306paxéH  rpapuk  Hekotopoil  dymkmmm  y=f(x). OyHkums

F (x ) =x+30x°+305x— % OoHa W3 TMepBOOOpa3HbIX (yHKIMH f ( X ) Haligure miomans

3aKpaleHHO! (GUrypsl
1 | ¥,

i

w
v

129. Ilpouumaiime 3a0arnue u 3anuuwiume pazeepHymolil 000CHOBAHHBIL OMBEem
HaiiquTe TOYKM 9KCTpeMyMa 1 3HadeHHe QyHKIUM B 3THX Toukax: f(x) =x*—8x*+3

130. Ilpouumauime 3a0anue u 3anuwiume pazgepHymulil 000CHOBAHHbIL OMEem
HaiiguTe yron mexay BektopamMu d H b.

3.3 Ki11oum U KpuTepnu K OleHUBAHUIO 321aHUS

Ne BepHblii oTBeT Kpurepun
3a/1aHl
s

1. 2 Bepnslii orBer — 3
Oaa;

HesepHbelii oTBeT MK
ero orcyrcTeue - 0
6asioB

2. 2 Bepublii otBeT — 3
Oana;

3. 3 HesepHslii oTBET MK
ero orcyrcreue - 0
6asioB

4. 1 Bepwsrii otBet — 3
Oaa;

5. 2 HesepHelii oTBET MK
ero orcyrcreue -0
OaioB

6. 3 Bepnsrii otBet — 3
Oaja;

7. 2 HesepHnbrlii oTBeT MK
ero orcyrcrBue -0
6aJuIoB

8. 1 Bepnsliii otBet — 3
OaJjia;

9. 3 HesepHsrii oTBET MM
ero orcytcreue - 0
0amioB

10. 3 Bepnslii orBer — 3
Oaa;

11. 1 HesepHplii oTBET MK
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e

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 crienuanbroct 09.02.11 Pa3paboTka u ynpapieH#He IporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus noxymenra - 1

cTp. 56 u3 69 [epBerii 3K3eMILTAP KOITUA Ne

ero orcyrcreue - 0
0asuIoB

12.

3 Bepnsriii otBer — 3
Oaja;

13.

3 HesepHsIii oTBET MitH
ero orcyrcreue - 0
6asioB

14.

1 Bepnslii otBer — 3
Gaia;

15.

2314 HegepHhbelii oTBEeT MK
ero orcytcreue - 0
6asioB

16.

1 Bepnslii otBeT — 3
Oana,;

17.

4321 HesepHslii oTBET MiH
ero orcyrcTBue - 0
6asioB

18.

2 Bepwsrii otet — 3
Oasa;

19.

1 HesepHelii oTBET MK
ero orcyrcreue - 0
OanioB

20.

1 BepHnsrii otBeT — 3
Oaja;

21.

4132 HesepHnbrlii oTBeT MK
ero orcytcreue - 0
6asuIoB

22.

1 Bepnsriii otBet — 3
Oaja;

23.

2 HesepHsrii oTBET MiH
ero orcyrcreue - 0
0aymioB

24.

4 Bepnslii orBer — 3
Oaa;

25.

3 HesepHsrii oTBET MiH
ero orcyrcTeue - 0
6asioB

26.

1432 Bepublii orBeT — 3
OaJna;

27.

2 HesepHslii oTBET MK
ero orcyrcreue - 0
6asioB

28.

1 Bepwsrii otBet — 3
Oaa;

29.

3241 HesepHelii oTBeT MK
ero orcyrcreue - 0
OaioB

30.

4 Bepnsrii otBet — 3
Oaja;

31.

4 HesepHhbrlii oTBET MM
ero orcytcreue - 0
6aJuIoB

32.

1 Bepnslii otBet — 3
Gaia;

© ®I'BOY BO «Uenl Y»




e

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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus noxymenra - 1

cTp. 57 u3 69 [epBerii 3K3eMILTAP KOITUA Ne

33.

1 HesepHelii oTBET MK
ero orcyrcreue - 0
OaioB

34.

2 Bepnsrii otBet — 3
Oaja;

35.

1 HesepHnbrlii oTBET MK
ero orcytcreue - 0
6aJuIoB

36.

3 Bepnsliii otBet — 3
Gaia;

37.

3 HesepHsrii oTBET MH
ero orcytcreue - 0
0amioB

38.

4 Bepnslii orBer — 3
Oaia;

39.

3 HesepHsrii oTBET MiH
ero orcyrcreue - 0
6asoB

40.

2 Bepubrii orBeT — 3
Oaina,;

41.

1 Bepnslii otBer — 3
Oaia;

HesepHbelii oTBeT 1
ero orcyrcTeue - 0
6asioB

42.

3 Bepublii otBeT — 3
bana;

HesepHbiii oTBeT M
ero orcytcreue - 0
0aJuIoB

43.

2 Bepwsrii orBet — 3
Oaja;

HesepHnbrlii oTBeT MK
ero orcytcreue - 0
6asuIoB

44.

2 Bepnsrii otBet — 3
Oaja;

Hegepuslii oTBET W1
ero orcytcreue - 0
0amioB

45.

1 Bepnslii orBer — 3
Oaia;

HesepHslii oTBET MiH
ero orcytcreue - 0
6asioB

46.

3 Bepwsrii otBet — 5
Oasa;

HesepHnblii oTBeT Mian
ero orcytcreue - 0
0asuIoB

47.

Bepwsrii otBet — 3

1 Oajna;

HesepHnbrlii oTBeT MK
ero orcyrcreue - 0
6asioB
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus noxymenra - 1

cTp. 58 u3 69 [epBerii 3K3eMILTAP KOITUA Ne

48.

2 Bepnslii orBer — 3
Oaia;

HesepHslii oTBET MiH
ero orcytcreue - 0
6asioB

49.

3 Bepwsrii otet — 3
Oasa;

HesepHnbplii oTBeT Miau
ero orcytcreue - 0
0asuIoB

50.

1 Bepmsrii otBet — 3
Oajna;

HesepHnbrlii oTBeT MK
ero orcyrcreue - 0
6asIoB

51.

1 Bepnslii otBer — 3
Gauia;

HesepHhbelii oTBeT nin
ero orcyrcreue - 0
6asioB

52.

1 Bepubrii orBeT —3
Oana;

HesepHnbpiii oTBeT M
ero orcyrcreue - 0
0asioB

53.

4 BepHnsrit otBeT — 3
Oasna;

HesepHnbrlii oTBeT MK
ero orcytcreue - 0
0ayuioB

54.

1 Bepnsliii otBer — 3
Gaia;

Hegepublii oTBET W1
ero orcyrcreue - 0
0aymioB

55.

1 Bepnsrii otBer — 3
Oainna;

HesepHslii oTBET MK
ero orcytcreue - 0
6amioB

56.

2 Bepwsrii otBet — 3
Oasa;

HesepHnbrlii oTBET MK
ero orcytcreue - 0
0asuioB

57.

4 Bepnsriii otBet — 3
Oaja;

HesepHhbrlii oTBeT M
ero orcyrcreue - 0
0aymioB

58.

4 Bepnslii orBer — 3
Oaia;

HesepHbelii oTBEeT 1
ero orcyrcreue - 0
6asioB
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus noxymenra - 1

cTp. 59 u3 69 [epBerii 3K3eMILTAP KOITUA Ne

59.

4 Bepnslii orBer — 3
Oaia;

HesepHslii oTBET MiH
ero orcytcreue - 0
6asioB

60.

4 Bepwsrii otet — 3
Oasa;

HesepHnbplii oTBeT Miau
ero orcytcreue - 0
0asuIoB

61.

2 Bepmsrii otBet — 3
Oajna;

HesepHnbrlii oTBeT MK
ero orcyrcreue - 0
6asIoB

62.

3 Bepnslii otBer — 3
Gauia;

HesepHhbelii oTBeT nin
ero orcyrcreue - 0
6asioB

63.

1 Bepubrii orBeT — 3
Oana;

HesepHnbpiii oTBeT M
ero orcyrcreue - 0
0asioB

64.

2 BepHnsrit otBeT — 3
Oasna;

HesepHnbrlii oTBeT MK
ero orcytcreue - 0
0ayuioB

65.

4 Bepnsliii otBer — 3
Gaia;

Hegepublii oTBET W1
ero orcyrcreue - 0
0aymioB

66.

1 Bepnsrii otBer — 3
Oainna;

HesepHslii oTBET MK
ero orcytcreue - 0
6amioB

67.

3 Bepwsrii otBet — 3
Oasa;

HesepHnbrlii oTBET MK
ero orcytcreue - 0
0asuioB

68.

1 Bepnsriii otBet — 3
Oaja;

HesepHhbrlii oTBeT M
ero orcyrcreue - 0
0aymioB

69.

1 Bepnslii orBer — 3
Oaia;

HesepHbelii oTBEeT 1
ero orcyrcreue - 0
6asioB
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM

obecneuenuem, PI'BOY BO «Henl V.

Bepcus noxymenra - 1

cTp. 60 u3 69 [epBerii 3K3eMILTAP

KOITHA Ne

70.

Bepnslii orBer — 3
Oasia;

71.

HesepHbelii oTBEeT 1
ero orcytcreue - 0
6amioB

72.

Bepublii otBeT — 3
Oana;

73.

HesepHbiii oTBeT 1
ero orcytcreue - 0
0aJuIoB

74.

Bepnsrii otBet — 3
Oaja;

75.

HesepHnbrlii oTBET MK
ero orcytcreue - 0
6asuioB

76.

Bepnsriii otet — 3
OaJja;

77.

HesepHhbrlii oTBET MK
ero orcyrcTBue -0
6asIoB

78.

Bepnslii otBer — 3
Oaia;

79.

Hegepublii oTBET W1
ero orcyrcreue - 0
0aIoB

80.

Bepnslii otBeT — 3
Oana,;

81.

Ha3zwiBaercs HCOTPULIATCIIBHOC YHCJIO, N-51 CTCTICHb KOTOPOI'O paBHa a

82.

[IponomxuTe cBOHCTBA apU(HMETHIECKOTO KOPHSI: 1)\/n ab =% %

A s

BepHslii otBeT — 5
0aJIIo0B;

Hegepublii oTBET W1
ero orcytcreue - 0
OamroB

&3.

[IponomxuTe cBONCTBA apU(HMETHIECKOTO KOPHSI:

Bepnslii orBeT — 5
0aJloB;

HesepHslii oTBET MK
ero orcytcreue - 0
6asoB

84.

l.a™a'=a" 2. aP:al=afd 3 (a")!=2a™
4.(ab)’ =ab” 5.(a/b)? =a¥/b?

Bepubplii otBeT — 5
0aJios;

HesepHnbplii oTBeT Miau
ero orcytcreue - 0
0asuIoB

85.

PaBHOCHUJIbHBIMHA

BepHslii otBeT — 5
0aJII0B;

HesepHnbrlii oTBEeT MK
ero orcytcreue - 0
6asioB

86.

HppaiquoHaJIbHbIMU

Bepnslii otBeT — 5
0aios;

HesepHhbelii oTBeT nin
ero orcyrcreue - 0
6asoB

87.

[TocTopoHHME KOPHH MOTYT TOJYYHTHCS NPH YMHOKCHHH 00EnX dacTed

Bepwublii otBeT — 5

© ®I'BOY BO «Uenl Y»




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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM

obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 | cTp. 61 u3 69 [epBerii 3K3eMILTAP

KOITHA Ne

YpaBHCHUSA HA BbIPpAKCHUE, COACPIKAIICC HCU3BECTHOC

0aIuioB;

HesepHelii oTBeT MK
ero orcytcreue - 0
6ayioB

88. [Toxa3zarenbHast QyHKIHS y=a* SBISIETCS BO3pACTAIONIe HAa MHOXECTBE
BCEX JCHCTBUTENBHBIX YHCEN, ecr a>1 1 yobBaromeit, ecim 0<a<l

Bepubslii otBeT — 5
0aJII0B;

HesepHnprlii oTBeT MK
ero orcytcreue - 0
6asIoB

89. Pemienue noka3arenbHBIX HEPABEHCTB OCHOBAHO Ha MPUMEHEHHE CBOWCTB
BO3pacTaHusi, yObiBaHHs (QYHKIMH y=a*: JUIsg Bo3pacraromieid (QyHKIHN
OompieMy 3HAYEHUIO (YHKIMH COOTBETCTBYEeT Ooiblnee 3HAYCHUE
apryMeHTa, a Ui yObIBaromieil (GyHKIIUN OONbIIEMy 3HaueHHIO (YHKIINH
COOTBETCTBYET MEHbILICE 3HAUCHUE apryMEHTa

BepHslii otBeT — 5
0aJIIo0B;

Hesepuslii oTBET Wik
ero orcytcreue - 0
0amioB

90. .HOl"apI/I(bMOM MOJIOKUTEILHOTO YHCIa b 10 OCHOBAHHUIO a HA3LIBACTCS
NoKa3aTeJib CTCIICHU, KOTOPYHO HY>KHO BO3BECTH a, 4TOOKI MOJIYYHTh b

Bepnslii orBeT — 5
0aJoB;

HesepHslii oTBET MK
ero orcytcreue - 0
6asioB

91. x2-7x+10=0

D =b*—4ac = (-7)> —4-1-10 = 49 — 40 = 9=3?
X 1= (-b+VD)/2a = (7+3)/2= 10/2=5

X 2= (-b - VD)/2a = (7-3)/2= 4/2=2

OTtBeT. X =2

Bepublii otBeT — 5
0aJios;

HesepHnbrlii oTBeT Miaun
ero orcytcreue - 0
0asIoB

92. B C

4 H D N3 npssmMoyronasHOTro TpeyroiabHuka BHD

BepHbslii otBeT — 5
0aJII0B;

HesepHnbrlii oTBeT MK
ero orcytcreue - 0
6asoB

CkaJsipHOE POM3BEACHUE BEKTOPOB BBIUUCIIACTCS 10 (hopMyJie:
Q- 8=xiX2+yiy2+z122=-6(-3) +0 -2+ 8 - (-6) = 18+0-48=- 30

1o reopeme [udaropa naitnem BH=\BD? — HD? = V40? — 322 = V576 =
24
TLnomap napauieiorpaMma paBHa IIPOM3BEICHUI0 OCHOBAHUS Ha
BBICOTY:
S =BH-AD = BH-(AH + HD) = 24-34 = 816
Ortger. 816
93. a (-6,0,8) , & (-3.2.,-6). BepHs1ii oTBET — 5

0aJII0B;
HesepHhblii oTBeT M
ero orcyrcreue - 0

4+4-n=0,4-n=-4,n=- 1.
OtBeT.n=-1

Ortser. — 30
OayioB
94. JBa Bektopa (4,n,2), (1,2,n) nepneHauKyIsSpHBI TOTJA U TOJIBKO TOTAA, BepHslii otBeT — 5
KOTJIa UX CKaJISIPHOE NPOM3BEICHHE PABHO HYIIO: 6aoB;
4-1+ n-2+2- n=0 HesepHsrii oTBET MtH

ero orcytcreue - 0
0amioB

95. Kocunyc yrma Mexy BeKTOpaMH PaBeH:
a-b Xy XtV Vo 42,20
cosa = —= = SRt RBP4 REZEL
|al-| | | 2 2

[ x.+ 2 422
N ¥ 1

~\fx.:+yg+z;

cos 0. = (X Xaty1yatz1z2) /- (Vxi2 + yi? + %) (Vx? + yo? + 2,%)

cosa = (-6 (-3) + 0- 2 + 8 (-6))N (-6)> + 0% + 8 - V(-3%) +2° + (-6)’=
(18 + 0 + (- 48)) / N 36+0+64 - N9 + 4 + 36) =-30/ 100 - V49 =
-30/107 = -30/70 = -3/7

OTBeT. cos o = -3/7

Bepnslii otBeT — 5
0aios;

HesepHhbelii oTBeT 1
ero orcytcreue - 0
6asoB
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MMWHOBPHAYKMU Poccun
denepalibHOE FOCYJAPCTBEHHOE OFOIKETHOE

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

@’} 00pa3oBaTeIbHOE YUPESIKACHHE BICIICTO 00pa30BaHUs

(I)OH):l OLCHOYHBIX CPECACTB IJId HpOMC)](yTOqHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM

obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 | cTp. 62 u3 69 [epBerii 3K3eMILTAP

KOITHA Ne

MIPOU3BOHASI PABHA HYIIIO:

96. Jn1st BBIUMCIIEHUS! BEIPayKEHUSI HEOOXOANMO BCIIOMHHUTD 3HAUCHHMS Bepnslii orBeT — 5
TPUTOHOMETPHUECKUX (PYHKLMIH JJIsl pa3HBIX yIIOB. 3HAYEHUE CHHYca sin | 0aJuIoB;

T T s T HesepHnbiii oTBeT i
521, a cosE:O. CrnenoBaTenbHO, s1n5 + COSE =1+0=1. ero orcyTcTere - 0
Ortser. 1 Oaon

97. 2 Bepnsliii otBeT — 5

UYToOBI BHIYUCINTD BIPAKEHHE 4arccos7 - 4arcsin( — B3 ), BCIIOMHHM | Gariop;
HegepHbelii oTBEeT MK
OIIpeZIeIIeHNE ApPKCHHYCa U ApPKKOCHHYCA: apKCMHYCOM YHCIIa X Ha3bl- ero orcyrcreue -0
- 7 6anioB
BAaIOT TaKOE 3HAYEHHE yIiia y, sl KOTOpOro sin'y = X, rae y€ T N 5 ,
x€[-1; 1].
ADPKKOCHHYCOM YHCJIa X Ha3bIBAIOT TAKOE 3HAYCHUE YIUIa Y, JUIsS KOTO-
poro cos y = x, tne y€[0;n] , yE[O; ], x€[-1;1].
2 . 2
Torna 4arccos— - 4arcs1n( - ): 4 /4 +4n/d=n+n=2n
2 2
Ortger. 21

98. Jokaxwure ToKAECTBO: 28in(n/2+a) + cos(m — o)= cosal. Bepwsrii otBer — 5
Jnst nokazarenbCTBa TOXKIECTBA BOCTIONB3yeMcsl (pOpMyJIaMu 0aJIoB;
npuBeAeHus: sin(m/2+a)=cosm, cos(m — o, )=- cosa, moayuum 2sin(n/2+a) + | HeBepHbIil OTBET WK
cos(m — 0)=2-coso. — cosa= coso. Tlomyumim cosa= coso 4To 1 ero orcytcreue - 0
TpebOBaIOCh TOKA3aTh. 0ayuIoB

99. Pemnre ypaBHenHE: sin” X — 4 sin x + 3 =0. D10 ypaBHeHHUE Bepwsrii otBeT — 5
TPUTOHOMETPUYECKOE, PEIIacMOe METOIOM BBEJICHUSI HOBOH NepeMEHHOH. | 0aioB;

[Mycts t=sinx, rae t€[-1; 1]. Torna BMeCTO TaHHOTO YpaBHEHUS MOIYIHM HesepHelii oTBET MK
KBaJpaTHoe ypasHeHue: t* -4t + 3=0 ero orcytcreue - 0
D=b*-4dac=(-4?-413=16-12=4=2* Oanios

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

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

BepHeMcs kK MCXOQHON NEPEMEHHOI X.

t 1 =3, sinx = 3 — HeT pemeHus, T.K. t He yAOBIETBOPSCT ycIoBHUIO: t€]-1;

1].

t2 =1, sinx = 1- yacTHBbI} city4all, 3Ha4uT X=7/2 + 210, n€(- co; + )

OtBert. Xx=1/2 + 21tn, n€(- o0; + )

100. MarepuanbHas TOYKa JBMXKETCA NPAMOJIMHEHHO 10 3aKOHy | BepHsiii orer —5
x(t)=t* +6t-4t*+5t-5 — (rae X — paccTosHME OT TOYKU OTCYeTa B | OAJIOB;

MeTpax, t— BpeMs B CeKYH/aX, H3MEPEHHOE C Hadyala ABIKEHHs). | [ICBEPHBIN OTBET HITH
Haiinute ee cKopocTh (B M/C) B MOMEHT BpeMmeHn {=3c. | SO OTeyTcTBHC -0
3axon mBwkenns Tena: X(t)=t* +6t-4t*+5t-5 Oauion

Cxopocts: v = x'= 4£+18t*-8t+5, Torma ee cKOpoCTh (B M/C) B MOMEHT

BpeMenu t=3c. Byzer pasna v (3)=4-3°+18:3%-8-3+5= 4-27+18:9-24+5=

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

Ortger. 260 (m/c)

101. T'eoMeTpudecKuii CMBICI TPOU3BOAHON: 3HAUCHNE TIPONU3BOIHON B TOUKE BepHsrii otBeT — 5
KacaHHUs paBHO TAHI'CHCY YIJIa HAKJIOHA KaCaTeIbHOH C MOJIOKUTEIbHBIM 6aoB;
HanpasieHueM ocu OX, T. e. f'(X¢)= tga=a/b. I3 BrneneHHBIX Ha Tpaduke | HeBepHBIN OTBET M
TOYEK IPOBOANM IEPIEHINKYIISPHI, OTy9aeM IPSMOYTOIbHBIN ero orcyrcrBue -0
TpeyronbHuK: tga= a/b = 10/8 = 5/4=1,25. 6asIoB
OrtBer. 1,25

102. Kpurnueckumu ToukaMu QyHKIMH Ha3bIBAIOTCSI TOUKH, B KOTOPBIX BepHslii otBeT — 5

0aJII0B;
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM

obecneuenuem, PI'BOY BO «Henl V.

Bepcus noxymenra - 1

| cTp. 63 u3 69 | [epBerii 3K3eMILTAP

KOITHA Ne

1. £'(x) = (2x* + 3x*— 4)'= 6x*+6x Hegepueiit oTBET Win
2. f'(x) =0, 6x*+6x =0, 6x(x+1)=0, x=0, x=-1- KPUTHUECKHE TOUKH. ero orcyrcreue - 0
3. T. k. npu nepexojie Yepe3 TOUKy X=-1mpou3BonHas GyHKIIMN MEHSET 6asuioB
3HAK C «+» Ha «-», TO X=-1 SBJIAETCS TOUKOIl MaKCUMyMa.
T. x. mpu nepexoae vepes Touky x=0mpoun3BonHas GyHKIUU MEHSIET 3HAK
C «-» Ha «+», To x=0 sABJIAETCA TOUKOH MHHUMYMA.
OtBert. x=-1-TOUKa MakcuMyMma, Xx=0- TOUka MHUHHIMyMa
103. Toukn MPHMMYMa 1 MakCUMyMa (PyHKITMH Ha3bIBAIOTCSI TOUKAMHU Bepnslii otBeT — 5
9KCTpEMyMa, a 3HadYeHne (PYHKIMH B 3THX TOUYKaX-IKCTPEMyMaMHt 6aoB;
(byHKIMN. HeBepHblii oTBeT HiH
Haiitu ToukHu 3KCTpeMyMa U 3HaUeHue GyHKIMU B OTHX Toukax: f(x) =x* | ero orcyrcreue -0
-8x*+3 Gasos
1. f'(x) = (x*-8x? +3)'= 4x>-16x= 4x(x*-16)=4x(x-2)(x+2)
2. f'(x) =0, 4x(x-2)(x+2)=0, x=0, x=-2, X=2- KPUTHIECKHE TOUKH.
3. T. . mpu mepexozie Yepe3 TOUKy X=-2MpOou3BOHAS (PYHKIIMN MEHSET
3HAK C «-» Ha «+», TO X=-2 SBIAETCS TOUKOH MHHUMYMa
T. x. mpu nepexone vepe3 Touky x=0 npon3BoaHas GyHKIUH MEHSET 3HAK
C «t» Ha «-», To X=0 sBJIETCS TOUYKOH MakCUMyMa
T. x. mpu nepexoze uepe3 TOUKy X=2 MPON3BOAHAS (PYHKIUH MEHSET 3HAK
C «-» Ha «t», TO X=2 SABIIAETCS TOYKOW MUHUMYMa
£ (-2) =f(2)= (-2)*-8(-2)*+3=16-32+3=-16+3=-13
f(0)= 0*-8-0*+3=3
Otser. (-2;-13), (2;-13)—rouku muanMyMa, (0; 3)—TOuKa MaKCUMyMa
104. Jins f(x) = 3x*-2x o6umii BU NEPBOOOPA3HBIX HMEET BHI: Bepnslii otBeT — 5
F(x)=x*-x*+C.Haiinem Ty nepBoo6pasHyo, rpagvk KOTOpOil IpOX0uT 0aJoB;
yepe3 Touky M(1;4): Hesepnslii oTBET MK
4= 13-1’+C; ero orcyrcrue - 0
C=4. IlepBooOpa3nas rpaduk KOTOpoi mMpoxoauT yepe3 Touxky M(1;4) GaymoB
Oyzer paBHa F(x)=x’-x*+4.
Orser. F(x) = x>-x*+4
105. 3HaueHne MPOM3BOIHOM B TOUKE KacaHUs paBHO yIIoBoMy Koad¢uunenty | BepHslit orBer — 5
KacareJIbHOM, KOTOPBIi B CBOIO Ouepe/lb paBeH TaHIeHCY YIla HaKJIOHa 6aJIoB;
JIAHHOM KacaresbHOH K ocu abcuucc. [TocTpoum TpeyrojabHUK ¢ HesepHnbrlii oTBeT 1
BepirHaMu B Toukax A (—3; 6), B (—3;4), C (5; 4). Yron HakioHa ero orcytcreue - 0
KacarelibHO# K ocu abcuuce OyneT paBeH yriy, cMexHoMy ¢ yriiom ACB: | 6asos
y'(x0)=tg(180°- <ACB) = -tg<ACB=-AB/BC=-2/8=-1/4=-0,25
Otset: —0,25.
106. Hp;nvﬁ[aﬂ v =T7x— 35 napasenbHa KacaTeibHOI K TpaQuKy QyHKIUHN Bepnslii otBeT — 5
¥y ="+ 062 = 8-Hajinure abeLmCCy TOUKH KacaHHSL. 6aoB; .
3HaueHHE IPOM3BOIHOM B TOUKE KACAHHS PABHO YIIOBOMY Kodd(uuuen- | HEBEPHBIH OTBET HITH
Ty KacatenbHO|. [TocKoNMbKY KacaTenbHas napauieabHa IpsMoi ero orcyrcreue -0
¥ =7x—5 yx yrnosbie koo duinents! pasHbl. [losToMy abeiucca Touku | OAVIOB
KacaHUsl HAXOJIUTCS U3 ypaBHEHUS Y =1
(P +6x—8) =T 2x+6=Tx=0,5.
OrtBert: 0,5
107. BrimomanMm npeodpazoBaHus: BepHsrit otBeT — 5
0aJII0B;
235.3%5  235.355 3l HeBepHblii 0TBET WK
64,5 = 245.345 - 21 =15 ero orcyrcteue - 0
Ortser: 1,5. bauos
108. 2% .2£ . el 2 BeprH\fI OTBET — 5
— | = (23 1 12) =2 0aJlios;
V2 HesepHelii oTBeT MK
BrimonauM npeobpazoBaHust: ero oTcyTcTBHE - 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 arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM

obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 cTp. 64 u3 69 [epBerii 3K3eMILTAP KOIMUA N
Ortser. 2 0ayuIoB
109. BermoauM npeoOpa3oBaHus: BepHprit otBeT — 5
(VIZ+V8) 0aos;
100V06  _(12)242v1248 +(V8)2)/(10496)=(1242496+8)/(10+96) = (20+2496) / Heseprbiid oTBeT MM
(IO+\/96):2 €ro OTCYTCTBHUE - 0
Otser 2 OamroB
110. BerImnoHuM npeoOpa3oBaHus: Bepnsiii otBeT — 5
129/m- ¥m 12+ T 0aoB;
m T ST T = 12 = 12 HeBepHblii OTBET WK
me ero orcyrctsue - 0
Ortser.12 GaITOB
111. Pemmure ypasuenne: ¥ 2 115 =0. BepHsrii oTBeT — 5
Pemenue. Ilycts ! = 2".Torna McXoHOE ypaBHEHHUE TIPHHUMAET BHJL Ganos;
2 _8r4+15= 0.orievia =3 _sC HesepHnbiii oTBeT niau
yna X Wi t JIEJOBATEIbHO, ero otcyTerBe - 0
2282 15=0e [2 . [x:1°g23’ Gannos
2¥=5 x =log,5.
OtBer: x=log,3, x=10g,5
112. HaiiuTe KOpeHb ypaBHeHHs 6> 0.6 =216. Bepnsrii otBeT — 5
0aIuioB;
246 ¢5-3x _ 2x—6+5-3x _ 3 Hesepmblii oTBET UK
0 6 2166 07 S2x-6+5-3x=3, —x=4, x=- 4 ero orcyrcraue - 0
Ortser: x=-4 6AIIOB
113. loga(x* — 14x) =5 Dr0 NOrapupMUIECKOe YPABHEHHE, PEMIAEMOE TI0 Bepwrrii otBeT — 5
oIpeeNeHuo Jjorapupma: x> — 14x=32, x* — 14x -32=0. 0aios;
D =b? - dac = (-14)* — 4-1-(-32)= 196+128=324=18" HeBepHEIi 0TBET WK
x=(-b+ \/D)/2a = (14+18)/2=16 ero orcyrcreue - 0
X2 = (-b- VD)/2a = (14-18)/2= -2 GauIoB
O/13: x* — 14x>0, x(x-14)>0, pemias HEPABEHCTBO, TONTYIUM
x€(-00;0)U(14;+00)/ x=-2, x=16npunamiexar O./1.3
OrtBer. -2; 16
114. 6log’x -5 logsx+1=0. Bepnsrii orBet — 30
310 norapudmMuueckoe ypaBHEHHE, peliaeMoe METOA0M BBEICHHS HOBOH 0aoB;
nepemeHHoM. [Tycth t=logsx, TOrAa BMECTO TaHHOTO TTOJTyYHM 1 pakrraeckas ommbOKa
KBaJIpaTHOE ypaBHeHue: 6t -5t + 1=0 — 25 Gamnos
D=b?—4ac=(-57-461=25-24=1 2 akTHyeckue omuodKka
ty=(-b+VD)2a = (5+1)2= 6/2=3 — 20 Gannos
t, = (-b- VD)/2a = (5-1)/2= 4/2=2 Goiee 2 akTHICCKHX
BepHeMcs kK uCXOTHON EPEMEHHOI X. OIIMOOK HIIH OTBET
t1=1/3, logsx = 1/3, x=8"7 =(2%)"*=2 orcyrcTByer - 0 Gamios
t2=1/2, logsx = Y2, x= 8" =\8=212
Orser. 2; 2V2
115. Bepubiit orBet — 30

. T
Pemmenme. 2sin’x - COS 5— X |-1=0 Tlo popmymam mpuBemeHUS

=sinx, Torja NEePBOHAYAILHOC YPAaBHCHHUEC

T
noiryauM: COS (E —X

HPHUMET BUI: 28in’*X — sinx - 1=0- moJTy4nnm ypaBHEHHE:
2sin®x — sinx - 1 = 0, BBeZIeM HOBYIO IIEPEMEHHYIO t=SinX.
ypaBHEHHUE:

2t - £ -1=0.

D =b*—4ac=(-1)> - 4-2:(-1)= 1+8=9

t; = (-b + VD)/2a = (14+3)/2:2=4/4=1

[onyunm

0aIuioB;

1 dakTHyeckas ommodka
— 25 GamnoB

2 akTHyeckue omudka
— 20 6annos

Oomee 2 pakTHUECKUX
OIIMOOK MITH OTBET
orcyTc TByeT - 0
6asioB

© ®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):l OLCHOYHBIX CPECACTB IJid HpOMC)](yTOqHOﬁ arTeCTaluu 1o JUCHMIIIINHE
OJI1.01 Maremaruka, o cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM

obecneuenuem, PI'BOY BO «Henl V.

Bepcus noxymenra - 1

cTp. 65 u3 69 [epBerii 3K3eMILTAP

KOITHA Ne

t, = (-b- \D)/2a = (1-3)/2-2= -2/4=-1/2

BepHeMcs k HCXOTHON EPEMEHHOH X.

t 1 =1, sinx=1- yacTHBI ciTydail, 3HaYHUT X= /2 + 27tn, n€Z
ta=-1/2, sinx=-1/2, 3Haunt x= (-1) "' 7/6 + nn, n€Z

OrtBer. x= /2 + 2nn, n€Z; x=(-1) "' n/6 + ©n, n€Z

116. BrrancnuTe 3HaYeHHE BRIpaKEHUSL: Sin20., ecid sino—coso=-1/3 Bepnsrii orer — 30
Pemrenwe. sina — coso = -1/3 . 0aJios;
BossezeM 00e gacTH B KBajpar: (sino — cosa)® = (-1/3)? 1 dbakTHdeckas ommoOKka
sin’a -2-sina- cosa+cos’o= 1/9. T. k. sin’o-+ cos’o=1, noay4um — 25 Ganos
1-1/9 = sin2a, 8/9=sin2a. 2 akTHyeckue omuodKa
— 20 6amnoB
6oiee 2 hakTHYSCKUX
OIMOOK FITH OTBET
Otser. sin20=8/9 oTCyTCTBYeT - 0 GayioB
117. Pemenune. IlokasaTenbHOE  ypaBHEHUE c OCHOBAaHHEM 8. | Bepnsrii oteeT — 30
64 — 8 — 56 = 0, 1. x. 64* = (8 , momyunm ypaBHEHHE: | OaIIOB;
(8- 8*-56 = 0, BBeZIeM HOBYIO IIepEMEHHYIO0 t=8", rze t >0. Ilo- | 1 daxTuyeckas omnbka
Jy4YUM ypaBHEHHE: — 25 Gannos
£ -t-56=0. 2 ¢akTudeckue omuodxa
D =b?—4ac = (-1)> — 4-1-(-56)= 1+224=225 — 20 bamios
t; = (-b + VD)/2a = (1+15)/2-1=16/2= 8 Gonee 2 pakTHICCKHX
t2 = (-b- D)/2a = (1-15)/2= -14/2=-7- He yNOBIETBOPSET YCIOBHIO t >0 OWIMOOK WM OTBET
BepHeMcs K HCXOIHOM IIEPEMEHHOH X. orcyreryer - 0 Ganos
t1=8, 3maumt 8" = 8§, x=1
Ortser. x= 1
118. Pemute ypaBHeHue: \/x+6 - \/x+ 1= \/2 x—5 Bepnsriii otBer — 30
(Vx+6 —x+1)" =(/2x— 57 ?a(g:l(()’fl/;I‘IECKa}I omuoKa
(Xx+6)-2/x+6Vx+1 + (/x+1=(/2x—5y _ 25 Gamos
Xt6 -2y x+6Vx+1 +x+1=2x-5 2 akTUYeCcKue OIMOKA
X+6 X +1-2x +5 =2/ x + 6/ x+1 — 20 Gayos
2 x+6v x+1 =12,y x+6+/ x+1 = 6. Emme pa3 Bosseziem o6e yacTu B ng;goi(gifg:;cjnx
kBagpar: (Vx+6-Vx+1) =6 oTcyTcTByeT - 0 6asnoB
(x+6)(x+1) = 36, x*+7x + 6 =0.
D=b'-4dac=7"-416=49 —4-1-6 =49 — 24 =25= 57
X = (-b +VD)2a = (-7+5)/2=- 1
X, = (-b- \D)/2a = (-7-5)12= -6
IIpoBepka. x;= - 1, mpu x=-1, x=-6 1/ 2 X — 5- He cylmecTByeT, 3HAUYUT
KOpPHH [TOCTOPOHHHE.
OTBeT. ypaBHEHHE HE HMEET KOPHEH.
119. PaccTostHme (B KM) OT HaOMIOAaTeNs, HAXOMAIIETOCA Ha BeIcoTe /s M Hax | Bepnsrii orBer — 30

3eMJICH, BBIPAXXEHHOC B KWJIOMETpax, JO Ha6n}o'@40ﬁ UM JIHHUH
_ R

TOPHU30HTAa BBIYHCIACTCS 1O (GOpMyle Tae V 500" km — panuyc

3emun. YesnoBek, CTOSAMMN Ha IUISDKE, BUIUT TOPU3OHT HA PACCTOSIHUU

4,8xkM. Ha CKONBKO METPOB HYKHO TOJHATBCS YEJIOBEKY, YTOOBI

paccTosiHUe 710 TOPU30HTA YBEIUYMIOCH 10 6,4 KUIOMeTpoB?

64007 K24 3 h 9 9
=4, =l sey =t e-=—oh==6h=18
\ 7500 48@8\/? 57 \/; 575 25 5

CrenoBarenbHO, 4TOOBI BUETh TOPU3OHT Ha OoJiee TAJIEKOM PacCTOSHUM,
HaOJIIOAATENI0 HY)KHO TOJTHSITHCS Ha 3,2—-1,8= 174M6Tpa. Hnst aToro

0aIuioB;

1 dakTHyeckas omuodka
— 25 GamnoB

2 (axTugeckue ommoOka
— 20 6annoB

Oomee 2 pakTHUSCKUX
OLIMOOK UITH OTBET
orcyTcTByeT - () OanoB
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM

obecneuenuem, PI'BOY BO «Henl V.

Bepcus noxymenra - 1

cTp. 66 U3 69 [epBerii 3K3eMILTAP

KOITHA Ne

eMy HeOOXOTUMO TOIHATHCS Ha 1,4:0,2=14:2=7 CTYIEHEK.

Ortser. 7
120. Pemenue: log,® (x+12) — Slog(x+12)* =- 16 Bepusrii otset — 30
[ycts t=logx(x+12) ams Bcex x+12 >0, x>-12, Torna noxyanm 0aros;
£—10t+16 =0 1 ¢axTnyeckas ommodOKa
D=b*—4ac=(-10)*-4-1-16 = 100-4-1-16 =100 — 64 = 36= 6 — 25 GamoB
t=(-b+ \/D)/Za =(10+6)2=8,t, =8 2 daxTuyeckue ommuodKa
t, = (-b- VD)2a = (10-6)/2=2, t,=2 — 20 GamioB
BepHeMcs kK HCXOTHON IEPEMEHHOH X. Gonee 2 akTHUECKUX
t1=8, sHauut logy(x+12) =8, x+12=2%, x =256 — 12 =244 OIMOOK FITH OTBET
t2 =2, snaunt logy(x+12) =2, x+12=22, x=4-12=-8 orcyTcTByeT - () OanoB
Otser. X= -8, Xx= 244
121. Pemenue. Bepubsiit orBet — 30
16 141085 4 4 121023 4 gllog 5 — |Gl 4200845 +(22)l/210g23: GaIIoB;
16-25+ 3+25 =428 1 akTHyeckas omuodka
— 25 banios
2 akTHyeckue omuodKka
— 20 GayoB
Oomee 2 pakTHUECKUX
OITMOOK HITH OTBET
Ortger. 428 oTcyTcTBYeT - 0 OanoB
122. Pewenue. Bepubiit orBet — 30
36 log65 + 101 —loglOZ _ 810g23 :6210g65+ 101 - 10 logloz _ 6aJ‘IJ‘IOB;
3l 3= glog 25410107 108,,2 -2 108,27 = 25110-1/2 — 27= 30-27=3 1 dakTHyeckas ommnoOka
— 25 GayoB
2 ¢akTudeckue omuodka
— 20 6annoB
Ooiee 2 GpaKTHIECKUX
Orger. 3. OIIMOOK HITH OTBET
oTcyTcTBYeT - 0 OayoB
123. PeOpo ocHoBaHUs IPaBUIILHOM YETHIPEXYTOJIbHOM TUPaMU/IbL 3 M, Bepnsrii orBer — 30
arniodema 6M. Haiinure miomiaaps 60KOBOI MOBEPXHOCTH MUPAMHU/IBI. 0aJuIoB;
1 , 1 dbakTuueckas onmbka
Pewenne. Seox = 5 Pocy * Nanop = V2 +4-3:6 = 2:18=36 (m”) — 25 Gannos
; 2 daxrugeckue ommodka
i — 20 6ayoB
Ooiee 2 paKTHISCKUX
OLIMOOK MJIH OTBET
P
=TT orcyTcTByeT - 0 6aysioB
Orser. 36 (M%)
124. Pemmre 3anagy: OcHOBaHHEM IPSAMOTO Mapauiesnenuiena spisercs pom6 | Bepnsrii orBer — 30

¢ muaroHaisiMu 10 cM 1 24 ¢, a BeIcOTa mapasuienenunena pasHa 10 cm.
Haiinure Oonpnryto AuaroHaih mapauieenunena v Iomanab O0KOBOM
MTOBEPXHOCTH MapalIeIICITHIIC/IA.

0aJII0B;

1 dhaxTugeckas ommoOKka
— 25 baioB

2 (hakTHyeckne omuodka
— 20 6ayioB

6osee 2 hakTHUSCKUX
OIKOOK UITH OTBET
orcytcTByeT - 0 OayioB
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM

obecneuenuem, PI'BOY BO «Henl V.

1) Amaronans AC; mafiger uz npamMoyroncsuoro AACC, no teopeme [Mudaropa:
ac,? = ac? 4 cc,?,

AC, = ||Ac2 +¢€C, % = /242 4 102 = V576 + 100 = V676 = 26 (cm).

Auaronans BD; HaiigeM Mz npamMoyroasHoro ABDD; no teopeme [Mudaropa:
BD,> =BD? + DD,%,

BD, = [BD®+ DD, = /102 + 10% = +100 + 100 = V200 = 10v2 (cm).

2) [lnomans NoaHOMR NOBePXHOCTH MPAMOYTONLHOTO TAPA/LTeeTHIe A PABHA:
Snomn = Seen .

B 0CHOEaHMM JIeXUT PoMG, a IIowaAk poMmba papHa N0M0BMHE NPOH3BeJeHIA qUaroHaned:

1 1
8w Foertn = Ed‘d2 = E-AC -BD = 5 24-10 = 120 (cm?).
BricoTa napamienenunesa no ycaoeuo h = 10 o

Toraa Spomm = Seenft = 120- 10 = 1200 (cr?).

Bepcus nokymenTa - 1 cTp. 67 u3 69 [epBerii 3K3eMILTAP KOITUA Ne
D, C
|
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A |
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125. Haiinure 00beM MHOTrOrpaHHMKA, BEPIIMHAMHU KOTOPOTO SIBISIFOTCS TOUKH | BepHblit orBeT — 30
A, D, A\, B, C, B; npsiMOyroJbHOTO Mapaijiesienumneaa ABCDAB,C\D, sy | 6amos;
KOTOPOTO AB=3AD=4AA; = 5. 1 ¢paxkruueckas ommbKa
— 25 6anmnos
2 daxrugeckue ommodka
— 20 6ayoB
Ooiee 2 paKTHISCKUX
OLIMOOK MJIH OTBET
4 B orcyTcTByeT - 0 6aysioB
W3 pucyHKa BUAHO, YTO MHOTOTPAHHHUK SIBIISETCA
MTOJIOBUHOM JaHHOTO MPSMOYTOIBHOTO MapaieIeuea.
CrenoBarenbHO, 00BEM HCKOMOTO MHOTOTPaHHUKA JaeTcst (POpMyIION:
Vitsororp = 5 Viapana = = lAB«AD-AAl ~La4s-30.
2 2 2 Orser:
30.
126. YTtoObl MOCTYNHTh B YHHBEPCUTET Ha CrelHaibHOCTh «Maremaruka u | BepHslit orBet — 30

¢dusmka», abUTypreHT nomkeH HaOparh Ha EI'D He menee 70 OannoB mo
KaXJIOMy H3 TpEX TMpPEeIMEeTOB— MareMaTHKa, pPYCCKHH S3BIK U
WHOCTPAHHBIN S3bIK. YTOOBI MOCTYIHUTH Ha CHIEMAIBHOCTH «KoMmMeprmsy,
HY)KHO HaOpath He MeHee 70 0aiyIoB 1Mo KaXXIOMy M3 TPEX MPEIMETOB —
MaTeMaTHKa, PyCCKHH S3bIK M 00IIECTBO3HAHME.

BepositHOCTB TOTO, YTO abuTypHeHT X. nmomy4yut He MeHee 70 GayutoB 1O
MareMaruke, pasHa 0,6, mo pycckomy s3blky — 0,8, Mo MHOCTpaHHOMY
s36IKy — 0,7 1 1o o61mecTBo3Hanuro — 0,5.

Haiinure BepossTHOCTB TOTO, 4TO X. CMOXKET IMOCTYNUTh XOTs ObI Ha OJTHY U3
JBYX YIIOMSIHYTBIX CIIEIHAIbHOCTEH.

Pemrenue.

BeposiTHOCTh yCIenHO ¢aTh 9K3aMEHBI Ha CIIEIHATBHOCTh «MaTemaTnka

0asios;

1 dakTryeckas omudka
— 25 GayoB

2 (axrtngeckue ommoOka
— 20 6aioB

6ornee 2 akTHIECKUX
OUIMOOK UITH OTBET
orcyTcTBYeT - 0 6ayoB
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM

obecneuenuem, PI'BOY BO «Henl V.

Bepcus noxymenra - 1

cTp. 68 U3 69 [epBerii 3K3eMILTAP

KOITHA Ne

u ¢usuka» pasHa P=0,6-0,8-0,7= 0,336.

BeposaTtHocTh ycnemso ciaTh 9k3aMeHsl Ha «KoMmepruto» pasHa P, =
0,6-0,8-:0,5=0,24.

BeposaTHOCTh yCHenHo c1aTh SK3aMeHbl Ha 00€ CIIeHaTIbHOCTH paBHa
Ps=0,6-0,7-0,8-0,5=0,168

BeposTHOCTB ycHenTHOM cauu X0Ts OBl Ha OAHY U3 CIIEIHaIbHOCTEH paB-
Ha P:P1+P2-P3:0,408

7
F(x) = +30x7 +305x — =
® 5 — ofHa U3 epBOOOPA3HBIX HYHKIMU f(x).

Haiinure miomans 3akpameHHON GUTYPBI
‘ ) .
‘,i

\\/"

1 -9 O %

F(—ll):(—11)3+3o.(—11)2+305.(—11)—; -

Ortser. 0,408

127. Arpodupma 3aKymaeT KypuHBIE Silla TOJNBKO B JBYyX JoMamHuX | BepHsrit orBeT — 30
xo3stiicTBax. M3BecTHO, uTo 5% SMI] M3 TNEpBOrO XO3AHCTBA — sifna | OaJIoB;
BBICILICI KaTeropuw, a M3 BTOporo xoszsicrBa — 30% smn Beicieil | 1 gakthueckas ommoOka
kareropun. B atoii arpodupme 15% smn Beicuieii kareropuu. Haitmute | — 25 6annos
BEPOSITHOCTH TOTO, YTO SIAII0, KYTIJICHHOE y 3TOH arpoQHpMBI, OKaKeTcs U3 | 2 (hakTHUecKre OmmoKa
TIEPBOTO XO3SHCTBA. — 20 GayoB
Pemenue. Ilycth cOOBITHE A COCTOMT B TOM, UTO SHII0 MMEET BBHICHIYIO | Ooiee 2 (aKTHIeCKUX
Kareropmio, coobrtust Bl u B2 cocTodr B TOM, YTO SIHII0 MPOM3BEAEHO B | OMIMOOK MIIM OTBET
TIEPBOM M BTOPOM XO3SIICTBaX COOTBETCTBEHHO. Torma coObITHS M — | OoTcyTcTByeT - () Gaymios
COOBITHSI, COCTOSIIIIUE B TOM, YTO SIHIIO BBICIIEH KaTErOpHH MPOU3BEICHO B
MEPBOM U BTOPOM XO3SIICTBE COOTBETCTBEHHO. [lo (opmyse moaHOMH
BEPOSITHOCTH, BEPOSTHOCTh TOTO, YTO OyIeT KYIUICHO S0 BhICIICH
KaTeropyH, paBHa:

P(AB\)+P(AB;) = P(A|B,)-P(B,) + P(A|B;) - P(By) =
=005-P(B1)+0,3-(1 —P(B)) = —0,25P(8) +0.3.

ITo ycnoButo sTa BeposTHOCTS paBHa 0,15, mo3TOMY 1111 BEPOSATHOCTH TOTO,
YTO KYIUIEHHOE S0 MPOU3BEJEHO B IEPBOM XO3SHCTBE UMEEM:
Ortger: 0,6.

128. Toukn MuHMMyMa W MakcuMyMa (YHKIMM Ha3bIBalOTCS Toukamu | BepHslii otBet — 30
9KCTpeMyMa, a 3HadeHHEe (YHKIUM B OITHX TOUKaX-3KCTpeMyMaMHu | OajioB;
¢byHKINH. 1 dhaxTigeckas ommoOka
Haiitu Touku SKCTpeMyMa U 3HaUueHHE (PYHKITUH B STHX Toukax: f(x) =x4 — | — 25 6anmos
8x2+3 2 (hakTHyeckne ommnodka
1. £'(x) = (x4-8x2 +3)'= 4x3-16x= 4x(x2-16)=4x(x-2)(x+2) — 20 6anoB
2. f'(x) = 0, 4x(x-2)(x+2)=0, x=0, x=-2, X=2- KPUTHYECKHE TOUKH. Gonee 2 akTHIECKUX
3. T. k. mpu mepexofe uepe3 TOUKy X=-2MPOU3BOAHAS (DYHKIIMH MEHSCT | OUIHMOOK MJIH OTBET
3HAK C «-» Ha «+t», TO X=-2 SBJIAETCS TOYKON MUHIMYyMa orcyTcTByeT - 0 OansioB
T. k. mpu mepexoze uepe3 Touky x=0 nponsBoaHas QyHKIMH MEHSET 3HaK C
«*+» Ha «-», TO X=0 SIBISIETCS TOYKOH MaKCUMyMa
T. k. Ipu mepexoze yepe3 TOUKy X=2 Npon3BoAHas (PYHKIIMH MEHSET 3HaK C
«-» Ha «+», TO X=2 SIBISIETCS] TOYKOH MUHUMYyMa
f (-2) =f(2)= (-2)4-8(-2)2+3=16-32+3=-16+3=-13
f(0)= 04-8-02+3=3
OtBer. (-2;-13), (2;-13)—Touku MuHHMYMa, (0; 3)-TOUKa MaKCUMyMa

129. Ha prcyHKe m300paxéH rpaduk zekoropoit pyrxumn Y =/ (X) Oyrxuna | Bepbiii otser — 30

0aJII0B;

1 dhaxTugeckas ommoOKka
— 25 baioB

2 (hakTHyeckne omuodka
— 20 6amnoB

6osee 2 hakTHUSCKUX
OIINOOK MU OTBET
orcyTcTByer - 0 OansioB
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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 cnennansHoct 09.02.11 Pa3zpaboTka 1 ynpasieHue nporpaMMHBIM
obecneuenuem, PI'BOY BO «Henl V.

Bepcus nokymenTa - 1 | cTp. 69 u3 69 | [epBerii 3K3eMILTAP KOITUA Ne

-1331+3630-3355-7/5=-1057,4

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

F(=9)—F(—11)=—1045- +1057- = 12.

(=%)-F=1) 5 5 Ortser. 12

130. . v A . Bepusilii otet — 30

Haiinure yron mexxay Bektopamu @ u £ . OtBer naifte B rpagycax. GAIIOB:
PC.H.IGE:I:IG. CkansipHOE IpON3BEICHNE BEKTOPOB PAaBHO 1 daxrraccKas omuGKa

d b =x1x2+y-y2=2-84+6-4=40. — 25 6amoB
C apyroii CTOPOHBI, CKaJSIPHOE POU3BEICHIE IBYX BEKTOPOB PaBHO 2 akruyeckue ommoKa
MPOU3BEACHUIO UX JJIMH Ha KOCUHYC yIia MeXKOy HuMu. Haiiem ninuHbl — 20 6amos

—3 — b cos 40 6ornee 2 (akTHIECKUX

extopos: @ , P Torma cnpasemmso pasencrpo: 4P COsU =40, OMMGOK MITH OTBET

/N
COSaL = ~m orcyTcTByeT - 0 6aysioB
2 , OTKyna u U= 45°.

3.4 lonoiHUTEIbHBIE MATEPHAJIBI M 000PY10BAHUE

[Ipy BBIMONHEHWN 3aaHUM MPOMEXKYTOYHOM ATTECTALMH JK3aMEHYEMbIM MMEET
IIPaBO MOJIB30BATHCS KAIbKYIATOPOM.

4. ITopsiiok MpoBeIeHUsT M OLIEHUBAHUS MPOMEKYTOYHOM aTTeCTAlMU

DK3aMe€H, 3a4€T, 3a4€T C OLIEHKOM U IP. COCTOUT U3 3- YacTeu
1 wacmv — cmyoenm pewaem 15 mecmogwvix 60NPocos 3aKpvimo2o Mmund, blOpam-
HbIX cayuatinbim oopazom. ITpogomxuTeabHOCTb — 30 Munym.
MaxkcuMaabHOE KOJIMYECTBO 0AJIIOB 32 BBIITOJIHCHUE 3aJIaHus — 45 0aios
2 yacmv — cmyoenm peuiaem mecmol OMKPbINO20 MURA CO C80O0OHLIM OMEEMOM,
KOmopvle He Npeonoaazaiom 6apuanmos omeemd, NPAsUNbHbILL Omeem mpeoyemcs
HAnucams camocmosamenvHo. Bceco 5 mecmogvix 60npocos, 6blOPAHHBIX CIVYAUHbIM
oopaszom. IIpoaomxuTenbHOCTh — 30 Munym.
MakcuManbHOE KOJIMYECTBO OAJIJIOB 32 BBIMOJIHEHUE 3a/1aHus — 25 0auioB
3 wacms — cmyoenm pewiaem 3a0avy, 8blOPAHHYIO CyUatiHbIM 0opasom. 1Ipoaon-
KUTEIBHOCTb — 30 Munym.
MaxkcumanbHOE KOJTM4eCcTBO 0aJlIoB 3a BBIOTHEHHE 3a1aHus — 30 b6anios
Bcero 3ananuii — 21.
MakcumanbHsii 0ani — 100 6annos:
0-49 6annos - HeyoosremeopumenbHo (oyeuka 2);
50-69 6annos - yoosnemeopumenvho (oyenxa 3);
70-90 6annos - xopowo (oyenxa 4);
91-100 6annos - omauuno (oyenxa 3).
Oo011iee Bpemsi BBITIOJTHEHHS pabOThI — 2 aK.4.
Oco0eHHOCTH TIPOBEJCHUU TPOIEAYPHl OIEHUBAHUS PE3yAbTaTOB OO0ydeHUs
WHBAJIUJIOB U JIUI] C OTPAHMYECHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI 0003HAYEHBI B paboueit
porpamMme TUCIUILTAHBI (MOITYJIs).
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