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1. ITacmopT KOMIIEKTA OIEHOYHBIX CPEICTB

1.1. ObsnacTh NpUMEHEHHSI KOMILIEKTA OLEHOYHBIX CPeICTB

KoMIIIEKT OIIeHOYHBIX CPEACTB NpeaHA3HAYEH JIJIsi POBEPKHU PE3YJIbTaTOB
ocBoeHUs obO1Ieo0pazoBaTenbHOM auciuinabel OOJ1.07 Maremaruka (nanee -
OO/1) obpazoBaTenbHOI TporpaMMbl CpeIHEro MPO(HECCHOHATBLHOTO 00pa30BaHUs
(manee - OIT CIIO) mo crrernanpHocTH 08.02.08 MOHTaX M SKCILTyaTanus
000pYyI0BaHMS U CUCTEM ra30CHAOKEHHUS.

Ili1anupyembie pe3yabTaThbl OCBOEHHUSI 0011€00Pa30BaATEIbHOM JUCIIUIUIMHBI B
coorBeTcTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Oco0oe 3HaYeHNE AUCIUIUIMHA UMeeT npu hopmupoBanuu u pazsutun OK u 1K

Koa n Pe3yabTarhbl 0CBOEHHS IHCIUILJINHBI

HaNMEeHOBaHHE O0mme JAucuunianHapHbie
(popmupyembIx

KOMIIeTEHIIN I

OKO01. - TOTOBHOCTb K TPYAY, -BJIAJE€Th METOAMU JOKA3aTEIbCTB,
Bri6upars OCO3HAHHE [ICHHOCTHU aNrOpuTMaMHM PELIeHUs 3a]1a4; yMEHUE
CIOCOOBI MacTepcTBa, TPYA0Ir00ue; (bOpMYyIHPOBATH ONPEACIICHUs, AKCHOMBI

penieHus 3aaa4
npodeccCuoHabH
OU J1eITEILHOCTH
MIPUMEHUTEIHHO
K pa3InIHbIM
KOHTEKCTaM

- TOTOBHOCTb K AKTUBHOU
NeSTeIbHOCTU TEXHOJIOTNYECKOM
U COLIMAJIbHOM HAIPaBICHHOCTH,
COCOOHOCTh HHUIIUUPOBATH,
IJIAaHUPOBATh U CAMOCTOSITENILHO
BBINOJTHATH TaKyIO
NesITeTbHOCTD;

- MHTEpEeC K pa3IMyHbIM cepam
npodeccuoHaIbHOM
NesITeTbHOCTH,

OBianeHne yHUBEpCaJIbHBIMU
y4eOHBIMHU IIO3HABATEIbHBIMU
JNIEUCTBUSIMU:

a) 0a30BbIE JIOTMUECKUE
JNEHCTBUSA:

CaMOCTOSITEJIbHO
bopMmynupoBaTh U
aKTyaJIM3UpoBaTh MpodIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- yCTaHaBIIMBAaTb
CYLIECTBEHHBII MPU3HAK WU
OCHOBAHUS JUIsl CPABHEHUS,
Kiaccu pukanuu u 0000IIeHHUS,
- OmpenemisaTh LeIH
NEeATEIbHOCTH, 3a1aBaTh
apaMeTpsl U KPUTEPUH UX
JOCTHO)KCHUS,

¥ TEOPEMBI, IPUMEHSTh UX, TPOBOJIUTH
JI0Ka3aTelIbHbIe pacCy Xk /IeHUs B X0O7e
peleHus 3a1a4;

-yMETh ONEPUPOBATH MOHITHIMHU:
CTETeHb YNCIIa, JIorapudm dncia;
YMEHHE BBITOIHSATH BEIYUCIICHUE
3HaYeHHH U mpeoOpa3oBaHUs BbIpaK CHUM
CO CTENEeHsIMU U Jorapudmamu,
peoOpazoBaHus 1pOOHO-PALlMOHATIBHBIX
BBIpaXKEHU;

- YMETb ONEPHPOBATH MTOHS THIMHU:
palroHaNbHEIE, UPPALMOHANILHBIE,
MoKa3aTelbHbIE, CTEIIEHHbIE,
JorapupMuyeckue, TpPUrOHOMETPUIECKHE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI,
-yMeTb OIEepPUPOBATh MOHATHUSIMHU:
(byHKIUS, HeTIpepbIBHAS QYHKIUSA,
MIPOM3BO/IHAS, IEPBOOOpA3HAS,
OIpeleTICHHbII UHTErpaj; yMeTh
HAXOJUTbH MIPOU3BOAHBIC DJIEMEHTaPHBIX
(GYHKLMHA, UCTIOIb3YS CIPAaBOYHbIE
MaTepuabl; HCCIEA0BATh B TPOCTEHIIINX
ciydasx GyHKIIMH HA MOHOTOHHOCTb,
HAXOJUTh HAauOOJbIINE U HAUMEHBIIIHNE
3HaueHHs PYHKIUA; CTPOUTH TPaPuKU
MHOT'OUYJIEHOB C MCIIOJIb30BAaHUEM
anmnapaTta MaTeMaTHUYeCKOro aHaJIN3a;




- BBISBJISTH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBIICHUSX;

- BHOCUTB KOPPEKTHUBHI B
JIeSITEeJIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3yJIHTATOB
[EJISIM, OLICHUBATh PUCKH
IMOCIICICTBUM JEATCIbHOCTH;

- pa3BUBATh KPEaTUBHOE
MBIIIJICHHE TIPH PEIICHUN
KU3HEHHBIX NTPo0IIEM

0) 0a30BBIC UCCIIEIOBATEIILCKHE
JNIEUCTBUS:

- BJIJIETh HaBBIKAMU Y4eOHO-
HCCJIEIOBAaTEIbLCKON 1
MPOEKTHOM J1eATEIbHOCTH,
HaBBIKAMU pa3peIIeHus
npobiem;

- BBUBJIATH MPUYUHHO-
CIICACTBEHHBIC CBI3H U
aKTyaJM3upoBaTh 3a7ady,
BBIJIBUTaTh THUIIOTE3Y €€
pelIeHHs], HAXOAUTh apTyMEHTBI
JIISL JOKa3aTeIbCTBA CBOMX
YTBEPXKIEHUM, 3a1aBaTh
napameTpbl U KPUTEPUH
pEIICHMUS;

- aQHaJU3UPOBATh MOJIyUCHHbIE
B XOJI€ PEIICHUS 3aa9H
pe3yIbTaThl, KPUTHUIECKU
OLICHUBATh UX JOCTOBEPHOCTb,
MPOTHO3UPOBATH U3MEHEHHE B
HOBBIX YCJIOBUSIX;

- yMETh NIEPEHOCUTDH 3HAHUS B
MO3HABATEIIbHYIO U
MPAKTUYECKYIO 00J1acTH
JKH3HEICATCIIEHOCTH,

- yMe€Tb UHTErpUpPOBATH
3HAHUS U3 PA3HBIX MPEAMETHBIX
obOacreii;

- BBIJIBUIaTh HOBLIC UJICH,
npeaiaraTh OpUuruHaabHbIC
MO/IXO/IBI M PETIICHUS;

M CIOCOOHOCTH X
HCHOJIb30BAaHUS B
MMO03HABATEIbHON M COLIMAIbHOM

IIPUMEHSATH TPOU3BOAHYIO NP PELIEHUN
3ajJ]a4y Ha JBU)KEHUE; PelIaTh IPAKTUKO-
OpHUEHTUPOBAHHBIC 331a4H Ha
HauOOobIINE U HAUMEHbBIINE 3HaUYEHuS,
Ha HaXxOXXJ[€HHUE ITYTH, CKOPOCTH U
YCKOpEHHUS;

-yMETb OII€pUPOBATH MOHATUSAMMU:
pannoHabHas (QyHKINSA, TOKa3aTeIbHas
¢byHKuMs, creneHHast QyHKIUs,
norapudmuyeckas QyHKIuS,
TpUTOHOMETpUYecKre QyHKIIIH,
oOpaTHbIE (PYHKIINH; YMEHUE CTPOUTH
rpadMKi N3Yy4eHHBIX (PYHKIIHIA,
UCIOJIb30BaTh 'papUKu MPU U3YUEHUN
IIPOLIECCOB U 3aBUCUMOCTEN, IPH
pEeLIeHNN 3a1a4 U3 JPYTUX YyUeOHbIX
IPEZMETOB U 3aJau U3 peasIbHOM )KU3HH;
BbIpaxaTb (popMyIamMH 3aBUCUMOCTHI
MEX]y BEIMUMHAMY;

- YMETh pellaTh TEKCTOBBIE 3a7a41
pa3HBIX TUIIOB (B TOM YHCIIE HA
IIPOLIEHTBHI, TOJIM U YaCTH, HA IBV)KEHUE,
paboTy, CTOUMOCTh TOBapOB U YCIYT,
HAJIOTH, 337241 U3 00JaCTH yIpaBIIeHUS
JTUYHBIMUA U CEMEHHBIMU (PMHAHCAMH);
COCTaBJISATh BBIPAKEHUS, YPABHEHMUS,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCIOBUIO
3a/1a4i, UCCIIE0BATh IOJIY4YEHHOE
pEILICHNUE U OLICHUBATh
IIPaBIONOA00HOCTb PE3YJIbTATOB;

- YMETh ONEpUPOBATh MOHATHIMMU:
cpenHee apupMeTndeckoe, MearaHa,
HauOoJbIlIee U HaUMEHbIIee 3HaUeHus,
pa3max, IUCIIepPCusl, CTAaHIAPTHOE
OTKJIOHEHHU € YU CIIOBOI'0 HAbopa; yMeTh
U3BJIEKATh, MHTEPIPETUPOBATH
uH(pOpMAaIHUIO, MPEACTaBICHHYIO B
Tabnuuax, Ha JuarpaMmax, rpaukax,
OTPa’KaroUIy0 CBOKMCTBA PeaibHbIX
[IPOLIECCOB U SBJIEHUI; IPEJCTABIIATh
MH(OPMAIUIO C ITOMOILBIO TA0INL U
JUarpaMM; UCCIIEN0BaTh CTATUCTHY €CKUE
JaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpau4ecKrx METOI0B U 3JIEKTPOHHBIX
CpEICTB;

- YMETh OIIEpUPOBATH IIOHATUIMMU:
CIydalfHbIN OMBIT U CIIy4yaifHOE COOBITHE,

4




IIPAKTUKE

BEPOSATHOCTb CIy4alHOIO COOBITHUS;
YMEHHE BBIUUCTSATH BEPOSTHOCTD C
UCIOJb30BAaHUEM IpaQHUECKUX METOIOB;
NPUMEHATH (OPMYJIBI CIIOKEHUS U
YMHOKEHUSI BEPOSITHOCTEM,
KOMOMHATOpHBIE (PAKTHI M POPMYIIBI TIPH
pEIIEHUH 33/1a4; OLIEHUBATh BEPOSTHOCTU
peabHbIX COOBITHI; 3HAKOMCTBO CO
CITyJaifHBIMH BEJIMYMHAMU; YMEHHE
MPUBOJIUTH IPUMEPHI IPOSIBIICHHS 3aKOHA
OOJNBIINX YUCEI B TPHUPOTHBIX U
OOIIIECTBEHHBIX SBJICHUSIX;

- YMETh OIlepUPOBAThH MOHATUAMU: TOUYKA,
npsiMasi, MI0CKOCTb, IIPOCTPAHCTBO,
JBYTPAaHHBIN YTOJI, CKPELIMBAIOIINECS
MpsIMbIE, MapalljeIbHOCTh U
NEePIEHIUKYIIPHOCTD PSIMBIX
IJIOCKOCTEN, YroJl MeXY MPAMBIMH, YTIOJI
MEXY MPSAMON U TIOCKOCTBIO, YT O
MEX]y IJIOCKOCTSIMU, PACCTOSIHUE
OTTOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE
MEX]Y MPSMBIMU, PACCTOSIHHE MEXKIY
IJIOCKOCTSIMH; YMEHUE HCII0JIb30BaTh IIPU
pellIeHUH 33/1a4 U3y4eHHbIe (PaKThI U
TEOpEeMbI IIJIAHUMETPHH; YMEHHUE
OLIEHUBATh pa3Mepbl 00bEKTOB
OKPY’KaloIIero Mupa;

- YMETb ONePHPOBATH MTOHSA THIMHU:
MHOTOTPaHHUK, CE€YEHHE MHOTOI' PaHHHKA,
KyO, mapajuienenurnes, npu3ma,
nupamuia, Gurypa u moBEpXHOCTb
BpallleHus1, HUJIMHAP, KOHYC, map, chepa,
ceueHus: GUTypbl BpalEeHHs], ITIOCKOCTb,
Kacaromascsi cepsl, MUIMHIPA, KOHYCA,
TUIOMIA/(b TTIOBEPXHOCTH MUPAMUBbI,
MPU3MBI, KOHYCa, IUIUHAPA, IJIOMAAb
cdepsl, 00beM KyOa, TPSIMOYTOJILHOTO
napajuieNienuea, i paMuabl, TPU3MBI,
WIMHpPA, KOHYCa, Mapa; yMEeHUe
n300pakaTb MHOTOTPAHHUKH U
MOBEPXHOCTH BPALICHHUS, UX CEYEHUS OT
PYKH, C TOMOIIBIO YEPTENHBIX
WHCTPYMEHTOB M AJIEKTPOHHBIX CPEJICTB;
YMEHHUE pacro3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE; YMEHHE Paclo3HaBaTh
NpaBUJIbHBIC MHOTOIPaHHHKH;




- YMETb ONEPUPOBATH MOHITUIMMU:
JIBH)KEHUE B IIPOCTPAHCTBE, 1O100HBIE
¢Gurypsl B NpoCTpaHCTBE; UCIIOIb30BATh
OTHOILICHME IUIONIA/IeN TOBEPXHOCTEN U
00bEMOB MOJI00HBIX (PUTYpP MPU PELICHUH
3ajay;

-yMeTb BBIYHUCIIATH T€OMETPUYECKUE
BEJIMYUHBI (JIMHA, YT OJI, JI01IA/b,
00beM, MIIONIA/1b TOBEPXHOCTH),
UCTOJB3Ys U3y4eHHbIE (OPMYITBI U
METO/b;

- YMETh OIlEpUPOBATH MOHATUSAMHU:
MPsIMOYTOJIbHAs CHCTEMA KOOpAHMHAT,
KOOPAMHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOpA, CKaJISIPHOE IIPOU3BEIECHUE, YT OJI
MEX]y BEKTOPaMH, CyMMa BEKTOPOB,
IIPOU3BEJCHUE BEKTOpA Ha YHCIIO;
HAXOJIUTh C IIOMOIIBIO H3YYEHHBIX
(bopMyI KOOpANHATHI CEpeIMHbI OTPE3Ka,
paccTosiHuE MEXAY ABYMsI TOUKAMU;
-yMeTb BBIOMPATh MOIXOAIIMM
W3YYEHHBIH METOJ IS pellieHus 3a]auH,
pacrio3HaBaTh MaTeMaTHYeCKuE (DaKThl U
MaTeMaTUYECKUE MOJIENN B IPUPOIHBIX U
OOIIIECTBEHHBIX SBJIEHUSX, B UCKYCCTBE;
YMEHHE IPUBOJUTH IPUMEPDI
MaTeMaTUYECKUX OTKPBITUH POCCHUCKON
Y MUPOBOW MaT€MaTHYECKON HAYKH.
YMETb ONEPUPOBATH OHITUIMHU:
OIpe/ieNeHn e, aKCuoMa, Teopema,
CJIEICTBUE, CBOWCTBO, IIPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCHJIbHBIE
(GOopMyIHPOBKU; YMEHHE
(dbopMyaHpoBaTH OOPATHOE U
IIPOTUBOIIOJIOKHOE YTBEPXKACHUE,
IIPUBOAUTH IPUMEPHI U KOHTPIIPUMEPBI,
UCIOJIb30BaTh METOJ MaTEMaTUUYECKON
MHIYKLIHN; IPOBOAUTD J0KA3aTEIbHbIE
paccyKIeHus IIpY PELICHUN 3a/1a4,
OLICHUBATh JIOTMYECKYIO IIPABUIBHOCTH
paccyKIeHuM;

- YMETh OIlEpUPOBATH NOHATUSAMU:
MHOKECTBO, IOJMHOKECTBO, OIIEpaLluU
HaJl MHOXKECTBaMHU; YMEHHUE
HCIO0JIB30BaTh TEOPETHKO-
MHO’KECTBEHHBIN anmnapar JJIsi Ol CaHus
peasbHBIX MPOILIECCOB U SBJICHUM MpH

PCIICHUUA 3aaa4, B TOM YUCJIC U3 APYT'UX




y4€OHBIX MTPEIMETOB;

YMETh OMEPUPOBATH MOHIATUIMHU: Tpad,
CBSI3HBIN T'pad, 1epeBo, UKJI, rpad Ha
MJIOCKOCTH; YMEHHUE 3a/1aBaTh U
OIUCHIBATh I'padbl pa3IMYHBIMU
croco0aMu; UCIOIb30BaTh rpadbl IpU
pelIeHnH 3a/1a4;

- yMeTb CBOOOIHO ONEPUPOBATH
MOHATUSMU : COYETaHNE, TEPECTAHOBKA,
YHCIIO0 COYETAaHUH, YUCIIO MEPECTAHOBOK;
ounoMm HproTOHA; yMEHHUE TPUMEHSTh
KOMOHMHATOpPHBIE (DAKTHI M paCCyKICHHS
IUIS peleHus 3aay;

-yMeTh OIIEPHPOBATH MOHSATUSIMHU:
HaTypajJbHOE YUCIIO, LIETI0E YU CIIO,
OCTaTOK 110 MOJYJIIO, PallMOHAJIEHOE
YHUCIIO0, UPPALMOHATBHOE YUCIIO,
MHOJKECTBA HATYPAJIbHBIX, IICJIBIX,
palMoOHANbHBIX, JEHCTBUTEIBHBIX YHCEN;
YMEHHUE M CIO0JIb30BaTh MPU3HAKH
JNEIMMOCTH, HAUMEHbBIIHUH 00IHii
JeTUTeNb U HaMEeHbIIee 00IIee KpaTHoe,
anroput™ EBKnMIa npu pemieHnu 3auay;
3HAKOMCTBO C Pa3InYHBIMH
MO3UIIMOHHBIMU CUCTEMAaMH CYUCIICHUS;
- yMETh CBOOOTHO OMEPUPOBATH
MOHSATHSAMU : CTETICHbD C I[ETBIM
MoKa3aTelieM, KOpeHb HaTypabHOM
CTETICHH, CTETICHb C PallMOHAIBHBIM
MoKa3aTelieM, CTeleHb ¢
JEUCTBUTEIHHBIM (BEIIECTBEHHBIM )
rokasaTelieM, Jorapum uucia, CUHYC,
KOCHHYC M TaHT'€HC [TPOU3BOJIBHOTO
qHCTIa;

- YMETh ONEPUPOBATH MOHITHSIMHU:
TOXIECTBO, TOXKACCTBEHHOE
npeodpazoBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMa YPaBHEHHUH U
HEPaBEHCTB, PABHOCHIbHOCTD
YpaBHEHHI, HEPABEHCTB U CUCTEM,
palroHaNbHbIE, UPPALMOHANIEHBIE,
MOKa3aTeNbHbIE, CTETICHHBIE,
norapu(pMUYECKUE, TPUTOHOMETPUIECKUE
YpaBHEHUS, HEPABEHCTBA U CHCTEMBI;
YMEHHE peliaTh ypaBHEHUS, HEPABEHCTBA
Y CHCTEMBI C TIOMOIIIBIO PA3TMYHBIX




IIPUEMOB; PelIaTh ypaBHEHHUS,
HEPAaBEHCTBA U CHCTEMBI C TapaMeTPOM;
MPUMEHSTh ypaBHEHUS, HEPaBEHCTBA, UX
CHCTEMBI JIJISl pEIICHHSI MATEMaTHIECKUX
3a/a4 U 3a]1a4 U3 pa3InyHbIX oOnacteit
HayKH U peaJIbHOW JKU3HH;

-yMETb CBOOOTHO OIIEPHPOBATH
MOHATUSAMU: Tpauk QyHKIIMU, OOpaTHAs
(bYHKIHSI, KOMITO3UIUS (PYHKITHH,
nuHeiHast pyHKIMS, KBaJpaTHIHAS
byHKIHs, cTeneHHas QYHKIUS C TETbIM
MOKa3aTeneM, TPUTOHOMETPHYECKIE
(byHKIIMH, 00paTHBIE
TPUTOHOMETpUYECKre (QyHKIINH,
MoKa3aTellbHas U JIorapuMuIecKas
(byHKIMM; yMEHHE CTPOUTH Ipaduku
(YHKUM, BBIIOIHATH Ipeo0pa3oBaHus
rpaukoB QyHKIUN; yMEHUE
UCIOJB30BaTh TpapuKu QYHKIUH IS
M3yUYCHHS MPOIIECCOB U 3aBUCHMOCTEN
NIPY PEUICHUH 3a/1a4 U3 APYTrUX y4eOHBIX
MPEIMETOB U U3 PEalbHOM KU3HU;
BBIpaKaTh (POpPMYJIaMH 3aBHCUMOCTH
MEXIY BEIIMYHMHAMH;

YMEHHE CBOOOIHO OIEPUPOBATH
MOHATUSAMU , YSTHOCTh (PYHKIIHH,
MEPUOUYHOCTh (DYHKITUH,
Or'PaHUYCHHOCTH (PYHKIIHH,
MOHOTOHHOCTb ()YHKIIMHU, SKCTPEMYM
¢byHkMH, HanboMbIlIee 1 HAUMEHbIIee
3HaueHHs (PYHKIIUU HA TIPOMEKYTKE;
YMEHHE IPOBOAUTH UCCIIEIOBaHHE
byHKIINH;

YMEHHUE UCIOIb30BATh CBOWCTBA U
rpaduku QyHKIMHA I peleHus
ypaBHEHHI, HEPaBEHCTB U 3a/1a4 C
napameTpaMu; n300paxaTh Ha
KOOPAMHATHOM MJIO0CKOCTH MHOXECTBA
pellieHu ypaBHEHUH, HEPABEHCTB U UX
CHCTEM;

- yMeTh CBOOOIHO ONEPHPOBATH
MOHSATHUSIMU : TIOCIIEOBATEIIHHOCTH,
apupMeTnIecKast Iporpeccus,
reoMeTpuYecKasi porpeccus,
OecKOHEYHO yObIBaroIas
reOMETPHUYECKasi TPOT'PECCHS; YMECHUE




3aJ]aBaTh MOCIEA0BATEIFHOCTH, B TOM
YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
opmyu;

- YMEThb ONEPUPOBATH MOHATUSIMHU:
HEMPEPBHIBHOCTh (PYHKIIUU, aCHMIITOT
YMEHHE CBOOOIHO OIEPUPOBATH
MOHSATUSAMU , YSTHOCTH (PYHKIIHH,
MePUOANYHOCTh (DYHKITUH,
Or'PaHUYCHHOCTH (PYHKIIHH,
MOHOTOHHOCTb ()YHKIIMH, SKCTPEMYM
(GyHKIMH, HanOOJIbIlIEE M HAUMEHbIIEE
3HaueHHs (PYHKIIUU Ha TIPOMEKYTKE;
yYMEHHE IPOBOAUTD UCCIIEIOBAaHUE
byHKIIUY;

YMEHHUE UCIOb30BATh CBOWCTBA U
rpaduku QyHKIMHA I pereHust
ypaBHEHUH, HEPABEHCTB M 3314 C
napameTpaMu; n300paxaTh Ha
KOOPAMHATHOM MJI0CKOCTH MHOXECTBA
peuIeHni ypaBHEHU I, HEPABEHCTB U UX
CHCTEM;

- yMeTh CBOOOIHO ONEPHPOBATH
MOHSATHSMH : TIOCIIEIOBATEIBHOCTB,
apupMeTnIecKast Iporpeccus,
reoMeTprudecKas Iporpeccus,
OecKOHEe4HO yObIBaroIas
reoMeTpUYecKasi MPOrPEeCcCHst; yMEHUE
3aJ]aBaTh MOCIEA0BATEILHOCTH, B TOM
YHCIIE C TOMOIIBI0 PEKYPPEHTHBIX
hopmya;

YMETh OIIEPUPOBATH TTOHITHIMH:
HENPEepPBHIBHOCTh (PYHKIIUU, ACUMIITOTHI
rpaduka GyHKINUH, IepBast U BTOpas
PON3BOAHAS (PYHKIIHH, TEOMETPUUECKUIT
1 (U3HYECKHI CMBICII TPOU3BOIHOM,
nepBooOpa3Hasi, OnpeIeIeHHbIN
MHTETrpa; yMEHUE HaXOAUTh

yMEHHEe CBOOOHO OIepUPOBATH
MOHATUSMU; YeTHOCTh (PYHKIIHH,
MEPUOJMIHOCTh (DYHKIUH,
Or'PaHUYEHHOCTH (PYHKIIHH,
MOHOTOHHOCTb (DYHKIIUH, SKCTPEMYM
¢byHK1MH, HanboIbIlIee M HAUMEHbIIee
3HaueHHs (PYHKIUU Ha TIPOMEKYTKE;
yYMEHHUE MPOBOIUTH HCCIIEJOBAHUE
byHKIIUN;




YMEHHUE UCIOJb30BATh CBOWCTBA U
rpaduku QyHKIMHA I peIeHUs
YpaBHEHU, HEPABEHCTB U 3aJ1a4 C
napameTpaMu; n300paxaTh Ha
KOOPJAMHATHOM MJIO0CKOCTH MHOXECTBA
peuIeHnii ypaBHEHUM, HEPABEHCTB U UX
CHCTEM;

- yMeTh CBOOOJIHO OIIEpHPOBATh
MOHSATHUSIMU : TIOCIIEOBATEIHHOCTD,
apupMeTnIecKasi Iporpeccus,
reoMeTpUYecKasi porpeccus,
OecKOHEeuHO yObIBaroIas
reoMeTpudecKas Iporpeccus; yMeHue
3aJ1aBaTh MOCIEIOBATEILHOCTH, B TOM
YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
hopmya;

- YMETh ONEPUPOBATH MTOHSITHSIMH:
HENPEPBHIBHOCTh (PYHKIIUU, aCHMITTOTHI
rpaduka GyHKINUH, IepBas U BTOpas
POU3BOAHAS (DYHKIIHH, TEOMETPUUCCKUI
1 GU3NYECKHUI CMBICII TPOU3BOTHOM,
nepBooOpa3Hasi, orpeaeIeHHbIN
WHTErpaJl; yMCHUE HAXOAUTh aCUMIITOTHI
rpaduka GyHKIIUHA, YMEHUE BBIYUCIISITh
MIPOM3BOHBIC CYMMBI, IPOU3BEICHNUS,
YaCTHOTO ¥ KOMITO3UITUH (PYHKIIHIA,
HaXOJUTh YpaBHEHUE KaCaTEeIbHOH K
rpaduKy QyHKINU; yMEHUE
UCIIOJIb30BaTh MPOU3BOIHYIO JIJIS
uccienoBanusi QyHKIAN, TSt
HAXOXKJICHUS HAMITYYIIEro PEIIeHHs B
MPUKIIATHBIX, B TOM YUCIIE COLMAIBLHO-
HKOHOMHUYECKHX U (U3NYECKUX 3a/1a4aXx,
JUTSL ONIPEIIEIICHUSI CKOPOCTHU H
YCKOpEHHUSI; HAXOIUTH TIOIIAIU U
00beMbI GUTYp C TOMOIIBIO HHTErpaa;
MIPUBOJMTH MPHUMEPHI MATEMATHIECKOTO
MOJIETTUPOBAHHUS C TOMOIIBIO
nuddepeHnranbHbIX ypaBHEHUH;

- YMETh OIEPUPOBATH IIOHATUSIMU;
KOMILIEKCHOE YHCIIO0, COMPSIKEHHBIE
KOMILIEKCHBIE YHCTIa, MOJIYJIb U apTyMEHT
KOMIIJIEKCHOT'O YK cIa, (hopma 3arnucu
KOMILIEKCHBIX YK Cell (TeoMeTprudecKas,
TPUTOHOMETPUYECKAS U
anredpanveckas); yMeTb TPOU3BOIUTh
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apuMeTHIecKue ACUCTBUSA C
KOMIIJIEKCHBIMU YUCJIAMU; TPUBOJIUTH
MIPUMEPBI UCIOJIb30BAHUS KOMITJIEKCHBIX
YUCEL;

- yMeTh CBOOOIHO ONIEPHPOBATH
MOHATHAMU: CpeaHee apudMeTHyecKoe,
MenuaHa, HauOoIbIlee U HANMEHbIIIEE
3HAYEHUsI, pa3Max, IUCIIepCus,
CTaHJ]apPTHOE OTKJIOHEHUE /JIs1 ONUCAHUS
YHCIIOBBIX JAHHBIX; YMEHUE HCCIIEA0BATh
CTaTUCTUYECKUE JJaHHBIE, B TOM YHCIIE C
IIPUMEHEHUEM TpapUuEeCKUX METOJ0B U
AIIEKTPOHHBIX CPENCTB; TpaduuecKu
HCCIIEZI0BATh COBMECTHbBIE HAOIIOACHMUSI C
MOMOIIBIO TUArPaMM PAacCeUBaHUs U
JINHENHOMW pETPECCHH;

-yMeTb HaXOJIUTh BEPOSATHOCTU COOBITHI
C HCII0JIb30BAHUEM I'pahUUECKUX
METOJ10B; IPUMEHSATD JIJIsl PELICHUs 3a/1a4
(bopMyIIbI CIOXKEHUS U YMHOKEHUS
BEPOSATHOCTEHN, GOpPMYITy MOJIHOMN
BeposATHOCTH, (hopmyny beprymmu,
KOMOHUHATOpHBIE (PaKThl U HOPMYJIBI;
OLIEHUBATh BEPOSATHOCTU PEaTbHBIX
COOBITHI{; YMEHHE OIIEpUPOBATH
MOHATUSAMU: CydailHas BeJIMYMHAa,
pacnpeneneHue BEposiTHOCTEH,
MaTEMaTUYECKOE OKHMJIaHUE, TUCIEPCUs
W CTaHJIAPTHOE OTKIIOHEHUE CITy4aitHON
BEIMYUHBL, QYHKIIUU pacnpeaeseHus u
IJIOTHOCTH PaBHOMEPHOT O,
[IOKA3aTeIbHOIO0 U HOPMAJIbHOT O
pacnpeneneHuil; yMeHue UCIoJib30BaTh
CBOMCTBA U3Y4YCHHBIX PACIPEACICHUN
JUISL pelIeHus 3a/1a4; 3HAKOMCTBO C
MOHATUSIMU: 3aKOH OOJIBIINX YHCE,
METO/Ibl BHIOOPOYHBIX HCCIIEI0BAHUM;
yYMEHHUE NPUBOJIUTH IPUMEPBI
MPOSIBIICHUS 3aKOHA OOJIBIIINX YHCET B
IIPUPOJHBIX U OOIECTBEHHBIX SIBJICHUSIX;
yMeTh CBOOOIHO OIEPUPOBATH
MOHATHAMU: TOUKA, IPSAMasi, IIOCKOCTb,
MPOCTPAHCTBO, OTPE3OK, YU, MJIOCKHI
YIOJ1, IBYI'PaHHBIN yroJ, TPEXIPAHHBIN
yroJ1, epeceKaroIuecs, napauieabHble 1
CKPEIMBAIOIIECS MPSMBIE,
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MapajuIeTIbHOCTh ¥ TIEPICHIUKYIIIPHOCTh
MPSIMBIX U TIOCKOCTEN, YTrOJI MEXy
MPSIMBIMH, YTOJI MEXKIY MPSIMOU U
TUIOCKOCTBIO, YTOJI MEKAY TIOCKOCTSIMU;
YMEHHE UCIOJIb30BaTh MPU PEIICHUH
3a/1a4 U3YYCHHBIE (PaKThI U TEOPEMBI
TUTAHUMETPUN;, YMEHHUE OIICHUBATh
pa3mMepsl 00BEKTOB B OKPYKAIOIIEM
MUPE; YMEHHE OIIEPUPOBATH TTOHITHUSIMH:
MHOTOTPaHHUK, CEYCHHE MHOTOTPaHHUKA,
MPAaBWILHBIA MHOTOTPAaHHHK, TIPU3MA,
nupaMua, purypa v moBepXHOCTh
BpallleHus1, HUJIMHAP, KOHYC, map, chepa,
pa3BepTKa MOBEPXHOCTH, CEYCHUS KOHYCa
U IWIMHAPA, TapalieTbHbIE OCH TN
OCHOBaHHIO, CEYEHHE 1Iapa, MIOCKOCTb,
Kacarommasicsi cepsl, IUIMHPA, KOHYCA;
YMEHHUE CTPOUTH CEUCHUE
MHOTOTpaHHUKA, H300paxaTh
MHOTOTPaHHUKH, (PUTYPBI U TIOBEPXHOCTH
BpAIIICHUS, X CEUYCHUS, B TOM YHCIIE C
MTOMOIIBIO DJIEKTPOHHBIX CPEACTB;
YMEHHE IPUMCHSTh CBOIMCTBA
reOMETPUIECKUX (PHUTYP, CAMOCTOSITEIBHO
(bopMyTUpOBaThH OMpeaeneHus
H3ydaeMbIiX (QUTYp, BBIJIBUTATh

TUIIOTE3bI O CBOMCTBAX U MPHU3HAKAX
reoMeTpUYecKux (pUryp, 000CHOBHIBATH
WJIH ONPOBEPraTh UX; YMEHUE IPOBOJIUTH
KJIaCCH(PHUKAIUIO QUTYP MO PA3TUIHBIM
MPU3HAKAM, BBITIOJHSATH HEOOXOAMMbIC
JIOTIOJIHUTENIbHBIE TOCTPOCHHUS;

- yMeTb CBOOOJHO OMEepUpOBaThH
MOHATHAMU : TIJI0IAIb (PUTYpBI, 00BEM
¢burypsl, BeIM4MHa yria, pacCTOSHUE OT
TOYKHU J0 MIOCKOCTH, PACCTOSIHUE MEXKAY
MPSIMBIMHE, PACCTOSTHAE MEXKITY
TUIOCKOCTSMH, TIIOMIa1b chepbl, MIoImaah
MOBEPXHOCTH MU PAMUIBI, IPU3MBI,
KOHYCa, IWIMHIpA, 00beM Kyoa,
MIPSIMOYTOJILHOTO TapaieNnenumena,
MUPAMUJIBL, TTPU3MBI, IIHJIUHAPA, KOHYCA,
I1apa; yMeHUEe HaXOJUTh OTHOIIICHHE
00bEeMOB TTOJTOOHBIX (QUTYD;

- yMeTb CBOOOJTHO OIEepUpPOBATH
MOHSATHSAMU : IBUKCHUE, TapaslIeIbHbIN
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MEPEeHOC, CAMMETpPHUS Ha TIOCKOCTH U B
MIPOCTPAHCTBE, TOBOPOT, IPeoOpa3oBaHUe
o100, moJ00HbIe (PUTYPBI; YMEHHE
pacmo3HaBaTh paBHbBIE U MOJ00HbBIE
Gburypsl, B TOM 4McIe B IPUPOJE,
HCKYCCTBE, apXUTEKTYpE; yMECHUE
WCIIOJIb30BaTh T€OMETPUICCKHE
OTHOIIIEHUS, HAXOJIUTh TE€OMETPUIECCKIE
BEJIMYUHBI (JITMHA, YTOJ, TIJIOMIAb,
00BEM) MpH pENISHUH 3374 U3 APYTHX
Y4eOHBIX MPEAMETOB U U3 peaTbHOU
JKU3HU;

- YMeTh CBOOOJIHO ONEPUPOBATh
MOHATUSIMU : IPSIMOYTOJIBHAS CHCTEMA
KOOPJIMHAT, BEKTOP, KOOPIAUHATHI TOUKH,
KOOP/AMHATHI BEKTOPa, CyMMa BEKTOPOB,
MIPOM3BEICHIE BEKTOPA HA YUCIIO,
pasiioKeHune BeKTopa 1o 6asucy,
CKaJISIpHOE MTPOU3BE/IEHUE, BEKTOPHOE
MIPOM3BEICHIE, YT O MKy BEKTOPAMU;
YMEHHE UCIO0JIb30BATh BEKTOPHBIN H
KOOPAMHATHBIA METOJI JJIs PeIIeHUS
TCOMETPUIECKUX 3a/1a4 M 33J1a4 IPYTuX
YUEOHBIX MPEJAMETOB; OMIEPUPOBATH
MOHATHAMU : MaTpuIa 2X2 u 3X3,
OIPENETUTENh MAaTPHUIIBI,
TCOMETPUICCKUI CMBICIT OMPEICITUTEIIS;
- YMETh MOJICITUPOBATh PEaIbHBIE
CHTYyaI[MH Ha 3bIKE MATEMAaTHKH;
COCTaBJISITh BBIPAKCHUS, YPABHCHUS,
HEPAaBEHCTBA U MX CHCTEMBI 110 YCIIOBUIO
3aJ1a4yM, UCCIIEA0BATh TOCTPOCHHBIE
MOJIENH C UCIOJIb30BaHUEM alIapaTa
anre0pel, THTEPIPETUPOBATH
MOJyYEHHBIN Pe3yabTaT; CTPOUTH
MaTeMaTUYECKUE MOJIEH C TTIOMOIIIBIO
TCOMETPUICCKUX TTOHITHI U BEJIMUYUH,
pelaTh CBSI3aHHbIE C HUMU
MPAKTUYECKUE 3a]Ja4H; COCTABIATh
BEPOSTHOCTHYIO MOJICIb U
WHTEPIPETUPOBATDH MOJIY4CHHBIH
pe3yNbTaT; peuiaTh MPUKJIaIHbIE 3a1a41
CpeICTBaMHU MaTeMaTHYECKOTrO aHAJIH3a,
B TOM YHCJIE€ COITUATBHO-
HKOHOMHUYECKOT0 U (PU3NIECKOTO
XapakTepa;
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-yMeHHE BBIOMPATh MOAXOASIINNA METO/
JUIS pElIeHUs 3a/1a4u; TOHUMaHue
3HAYMMOCTH MaTEMATUKU B U3y4EHUU
MPUPOJHBIX U OOILECTBEHHBIX TPOLIECCOB
U SIBJICHUI; yMEHHUE PACIIO3HABATh
MIPOSIBJICHHE 3aKOHOB MaTEMAaTUKH B
UCKYCCTBE, YMEHHUE IIPUBOIUTD IIPUMEPBI
MaTEMATUYECKUX OTKPBITUIM POCCUICKON
Y MUPOBOM MaTeMaTH4Y€ECKOW HayKH

OK 02.
Hcnons3oBath
COBpEMEHHBIC
cpencraa
MOKCKA, aHAIH3a
"
WHTEPIpeTaNun
uHdopmaIuu, u
uH()OPMAITMOHH
bI€ TEXHOJIOTUU
JUTSL BBITTOJTHCHHSI
3aj1a4
npodeccuoHaNbH
oM
JesITeTbHOCTH.

B o0yracTi 11eHHOCTH HAyYHOT O
MO3HAHUS:

- chopMUPOBAHHOCTH
MHUPOBO33pEHHS,
COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO
pa3BUTUS HAYKH U
O0IIeCTBEHHON IPAKTUKH,
OCHOBAHHOI'0 Ha IMAJIOre
KYJIBTYP, CIOCOOCTBYIOLIETO
OCO3HAHUIO CBOETO MECTa B
KYJIbTYPHOM MHUPE;

- COBEPIIECHCTBOBAHUE S3bIKOBOM
U YUTATEJIbCKON KYJIbTYPbI KaK
CpEACTBA B3aMMOJIEH CTBUS
MEX]y JIFOJbMU U II03HAHUS
MUDA;

- OCO3HAaHHE LIEHHOCTH Hay4YHOU
NesITeIbHOCTH, TOTOBHOCTD
OCYILIECTBIIATH IPOEKTHYIO U
HCCIIEZIOBATEIbCKYIO
NEeSITeIbHOCTh NHANBUAYAIBHO U
B IpyIIIIE.

OBraneHne yHUBEpCaIbHBIMU
y4eOHBIMU MTO3HABATENIbHBIMU
JNEUCTBUSMH:

B) paboTa ¢ nHpopmanue:

- BJIAJICTh HaBbIKAMU
MOJTy4eHHs] THPOpPMAaLUK U3
VCTOYHHUKOB Pa3HbIX TUIIOB,
CaMOCTOSTEIBHO OCYIIECTBIIAT
IIOUCK, AHAJIN3,
CHCTEMAaTH3aLUIO U
MHTEpIpeTalno nadpopmanuu
pa3IUYHBIX BUAOB U HOpM
IIPECTaBIICHNUS;

- CO3JaBaTh TEKCTHI B
Pa3IUYHBIX (OpMaTaxX C y4ETOM
Ha3HaueHus nH}opMauu u
1IeJIEBOM ayJIUTOPHH, BEIOHpas
ONTUMAJIbHYIO (hopMy
IIPEACTaBIEHUS U
BU3yaJIH3allly;

- YMETh ONEPUPOBATH MOHATUSIMHU:
panroHanbHas QyHKIUS, TOKa3aTeIbHas
¢byHKkuMs, creneHHas QyHKIUS,
norapudmuyeckas GyHKIHS,
TPUTOHOMETpUYECKre (QyHKIINH,
oOpaTHble (PYHKIUU; YMEHUE CTPOUTD
rpauKy N3y4eHHbIX (PyHKIUH,
UCII0JIb30BaTh I'pauKy IpU U3y4yeHUH
IIPOLIECCOB U 3aBUCUMOCTEN, IPH
pELIeHNH 33134 U3 JPYTuX y4eOHbIX
IIPEMETOB U 3a]1a4 U3 peasbHOM JKU3HH;
BbIpaxaTb (popMyIamMH 3aBUCUMOCTH
MEXIY BEIMIHMHAMH,

- YMETh ONEPUPOBATH MOHATUSIMMU:
TOXJIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CUCTEMA YpaBHEHUM U
HEpaBEHCTB, PABHOCUIIbHOCTD
YpaBHEHUH, HEPABEHCTB U CUCTEM,
panroHaIbHbIe, HPPALMOHAIBHEIE,
MOKa3aTeNbHbIe, CTEIEHHbIE,
Jorapu(pMUYecKre, TPUTOHOMETPUIECKU e
ypaBHEHUS, HEPAaBEHCTBA , YMETh pellaTh
ypaBHEHUS, HEPAaBEHCTBA M CUCTEMBI C
MOMOIIBIO PA3IMYHBIX TPHUEMOB; PeIlaTh
yYpaBHEHUSI, HEPABEHCTBA M CUCTEMBI C
napaMeTpoM; IPUMEHSATh yPaBHEHNUS,
HEpPaBEHCTBA, NX CUCTEMBI JJI PEICHHS
MaTeMaTHYECKHUX 3a/1a4 U 3a7a4 U3
Pa3INYHBIX 00J1aCTel HAYKU U peabHON
KU3HU;

- YMETb CBOOOJHO OIIEPUPOBAThH
MOHSATHAMU : ABIDKEHHE, TIapaJUIeIIbHBINA
MEepPEHOC, CUMMETpPHUS Ha IJIOCKOCTU U B
IIPOCTPAHCTBE, IOBOPOT, IPeoOpa3oBaHue
mo1o0wms, mog00HbIe (PUTYPBI; YMETh
pacno3HaBaTh paBHbIEC U MOJ00HBIE
¢burypsl, B TOM 4HCIe B IPUPOE,
HCKYCCTBE, apXUTEKType; YMETh
UCIOJIb30BaTh FT€OMETPUUECKHE
OTHOILIEHUS, HAXOJIUTh T€OMETPUUYECKUE
BEJIIMYMHBI (JITMHA, YTOJI, TUIOIIAAb,
00bEM) IIPH PELICHUHN 3a7a4 U3 IPYTUX
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- OIICHHBATh JIOCTOBEPHOCTD,
JETUTUMHOCTh UHPOpMAIIHH, €€
COOTBETCTBHE ITPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;
- UCIIOJIb30BATh CPEICTBA
WH(OPMAITMOHHBIX U

KOMM yHHUKAITHOHHBIX
TEXHOJIOTUH B PEILIEHUU
KOTHUTHUBHBIX,
KOMMYHHUKATHBHBIX U
OpraHU3aIMOHHBIX 33124 C
co0JIr01eHneM TpeOOBaHUM
APrOHOMHUKH, TEXHUKU
0e30MacHOCTH, TUT'UCHEI,
pecypcocOepexeHusl, MPaBOBbIX
Y 3TUYECKUX HOPM, HOPM
nH(pOpMaIMOHHON
0€30I1aCHOCTH;

- BJIAJETh HaBBIKAMU
pacro3HaBaHWS U 3alATHI
uH(popMmanuu,
uHpOpMaIMOHHON
0€3011aCHOCTH JIMYHOCTU

y4eOHBIX IPEIMETOB H U3 peanbHOMI
KHU3IHU

OK 03.
[InmanupoBaTh 1
peain30BhIBATh
COOCTBEHHOE
npodeccuoHaNbH
0€ ¥ JINYHOCTHOE
pa3BHTHE,

MpPEII PUHUMATE
JICKYIO
JesITeNIbHOCTh B
npodeccuoHaNbH
oii cepe,
WCIOJIH30BATh
3HAHHUS 110
(uHaHCOBOI
IPaMOTHOCTH B
pa3IMYHBIX
KU3HEHHBIX
CHTYyaIUsIX

B obmactu 1yxoBHO-
HPaBCTBEHHOI'O BOCITUTAHHUS:

- c¢hopMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMSI,
STHYECKOr0 MOBEICHHUS

- CIIOCOOHOCTEH OLIEHUBAThH
CHTYaIUIO ¥ IPUHUMATH
OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSICh HA MOPAIBHO
HPaBCTBEHHBIE HOPMBI H
LIEHHOCTH,

- OCO3HaAHHE JUYHOI'O BKJIAJa
B IIOCTPOEHUE YCTOWYUBOIO
Oymymiero;

- OTBETCTBCHHOE OTHOIIICHHUE K
CBOMM POAUTENSIM U (HITH)
JPYTUM YJICHAM CEMBH,
CO3JJaHMIO CEMbH Ha OCHOBE
OCO3HAHHOT'O MIPHHSTHS
IIEHHOCTEH CeMEHHOM KU3HU B
COOTBETCTBHH C TPAJIHUIIUAMU
HaponoB Poccuu;

OBJaJicHUE YHUBEPCATbHBIMU

- YMETh OMEPUPOBATH TOHITUSIMU:
palroHaNbHbIE, UPPALMOHANIEHBIE,
MOKa3aTeNbHbIE, CTCIICHHBIE,
norapupMuyecKue, TPUrOHOMETPUIECKHIE
YpaBHEHUS U HEPABCHCTBA, NX CUCTEMBI;

- YyMETb ONEPHUPOBATH MOHATHSIMH:
MHOTOTPaHHUK, CEYCHHE MHOTOT PaHHHKA,
KyO, mapajuienenumnes, Npu3ma,
nupaMuja, purypa v moBepXHOCTh
BpallleHus, MUJIMHAP, KOHYC, map, chepa,
ceueHus: GUTYpPHI BPAIEHHUS, ITIOCKOCTb,
Kacarolasicsi cepbl, HIUIMHIPA, KOHYyCa,
TUTOIIA/Ib TTOBEPXHOCTH MU PAMHU/IBI,
MPU3MBI, KOHYCa, IIMJIMHAPA, TII0MAIb
cdepsl, 00beM KyOa, MPSIMOYT OJILHOTO
napauieNIenuIeaa, MMPaMHIbL, IIPU3MBI,
IWIMH/IPa, KOHYCa, [Iapa; YMEHHE
M300paKaTh MHOTOTPAHHUKH U
MOBEPXHOCTH BpAILEHHs, UX CEUCHUS OT
PYKH, C TOMOIIBIO YEPTEKHBIX
WHCTPYMEHTOB H 3JIEKTPOHHBIX CPEICTB;
YMETh pacro3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE; YMETh paclo3HaBaTh

15




PEryISTUBHBIMHU

JNIEUCTBUSIMU

a) caMOOpraHHu3aIlus:

- CaMOCTOSTEILHO
OCYULIECTBIIATH [I03HABATEIBLHYIO
NeSITENIbHOCTD, BBISIBJIATD
MPOOJIEMBI, CTABUThH U
bopmMynupoBaTh COOCTBEHHBIE
3aJjauu B 00pa30BaTEIbHON
JESITETBHOCTH U )KM3HECHHBIX
CUTYalHsIX;

- CaMOCTOATENILHO COCTABJIATH
IUTaH peleHus mpoOIeMBbl ¢
Y4E€TOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEU U
MPENOYTEHN;

- J1aBaTh OLICHKY HOBBIM
CUTYalHsIM; CIIOCOOCTBOBATH
(bOopMHUPOBAHUIO U TIPOSIBICHUIO
IUPOKON IPYAUIIUU B Pa3HBIX
00JIaCTAX 3HAHHUM, IIOCTOSHHO
MOBBIIIATH CBOM
00pa3oBaTEIbHBIN U
KYJIbTYPHBII YPOBEHB;

0) CaMOKOHTPOIIb:
WCIOJIb30BATh TTPHUEMBI
pedaexcuu 111 OLleHKU
CUTYaIH, BIOOPA BEPHOTO
pEIICHMUS;

- yMETh OIICHUBATh PUCKU U
CBOEBPEMEHHO MPUHUMATH
PELIEHMS 10 UX CHUKEHUIO;

B) MOIIMOHAJILHBIA NHTEIJIEKT,
IIPEIIOIAr AFO AN
cOpPMHUPOBAHHOCTH:
BHYTPEHHEN MOTUBALINH,
BKJIIOUYAKOLIEH CTPEMJIICHUE K
JOCTUKEHUIO 1IeJIU U yCHeXYy,
ONTHMMU3M, HHULIUATUBHOCTD,
yMEHHUE I CTBOBATh, UCXOS U3
CBOHX BO3MOXKHOCTEH;

- AMIIATUH, BKIIIOYaIOIIen
CIOCOOHOCTH TOHUMATH
SMOIIMOHAJILHOE COCTOSIHUE
JIPYTHUX, YUUTHIBATh €r0 PH
OCYIIECTBICHUHT

IIPaBUJIbHbIE MHOIOTPAHHUKM;

YMETb ONEPUPOBATH OHITUIMU:
MPsIMOYT OJIbHAS CHCTEMa KOOpAUHAT,
KOOPJMHATHI TOYKHU, BEKTOP,
KOOpPJMHATHI BEKTOPA, CKaISIPHOE
MIPOM3BE/IEHHE, YT O MEXKIY BEKTOPaMU,
CyMMa BEKTOpPOB, IPON3BEEHIE BEKTOpa
Ha YHCJI0; HAXOAUTh C TTOMOIIBIO
U3YUYCHHBIX (POPMYIT KOOPANHATHI
CEpEMHBI OTPE3KA, PACCTOSHUE MEXKIY
JIBYMsI TOUKaMH
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KOMMYHUKAIIUH, CIIOCOOHOCTh K
COYYBCTBHIO U COMEPEIKUBAHUIO;
- COIMAJIbHBIX HABHIKOB,
BKJTFOYAIOIINX CITOCOOHOCTh
BBICTpanBaTh OTHOIIEHUS C
JIPYTUMU JTIOIBMH, 3200TUTHCS,
MPOSIBIISITH HHTEPEC U
pas3permaTh KOH(QIUKTHI

OK 04.
DddexTrBHO
B3aHMOJICHCTBOB
aTh ¥ paboTaTh B
KOJUIEKTUBE U
KOMaH/1e

TOTOBHOCTb K CAMOPA3BUTHIO,
CaMOCTOSATEIILHOCTH U
CaMOOIIPEIENIEHHUIO;

-OBJIaJIeHHE HaBbIKAMU y4eOHO-
HCCIIEI0BATEIIbCKON, TPOCKTHOU
Y COLMAJIbHOM 1eATEIbHOCTH;
OBianeHne yHUBEpCaJIbHBIMU
KOMM YHUKATUBHBIMU
JNIEUCTBUSIMU

0) coBMecTHas AeSTEIbHOCTD:
MIOHUMATh U HUCII0JIb30BATh
IIPEUMYILEeCTBA KOMaHIHON 1
WHIWUBHUYyaTbHON PabOTHI;
MIPUHUMATH 1[€11 COBMECTHOM
JeSITEeIbHOCTH, OPraHU30BbIBATh
1 KOOPAMHUPOBATh JAEHCTBUS 1O
€€ JIOCTUKEHUIO: COCTaBIIATh
IIJIaH 1€ CTBUM, pacnpenensiTh
pOJIA C Y4ETOM MHEHU I
Y4aCTHUKOB 00CYX/1aTh
pe3yJIbTaThl COBMECTHOM
paboThI;

- KOOPIMHUPOBAThH U BBIMOIHSIThH
paboTy B yCIOBUSIX peabHOTO,
BUPTYaJILHOTO U
KOMOWHHUPOBAHHOI'O

B3aHMOCH CTBHSI,

- OCYIIECTBJIATH IO3UTUBHOE
CTpaTEru4ecKoe MOBEICHHE B
pa3IMYHBIX CUTYaLUSIX,
MIPOSIBJIATH TBOPUYECTBO U
BOOOpaxeHune, ObITh
MHUIMATUBHBIM. OB1ajieH1e
YHUBEpPCAJIbHBIMU
PEryAsTUBHBIMU 1€ CTBUSMU:
r) npuHATHE Ce01 U Jpyrux
JIIOJIE:

- IPUHUMATh MOTUBBI U
apryMeHThI JPYTUX JIF0oel mpu
aHaJIM3e pPe3yJIbTaTOB
NESITeTbHOCTH;

- NIPU3HABATh CBOE NIPaBO U

- YMETh OIEePUPOBATH MOHATHUSIMHU:
CIy4alHbIN OMBIT U CITy4yaifHOE COOBITHE,
BEPOSITHOCTH CITy4aifHOT'O COOBITHS;
YMETh BBIYHCISITH BEPOSITHOCTD C
UCIOJIb30BaHUEM IpapHUeCKuX METOOB;
IPUMEHATH (POPMYJIBI CIIOKEHUS U
YMHOKEHHSI BEPOSTHOCTEH,
KOMOMHATOpHBIE (GaKThl U (OPMYJIBI IPU
pEILIeHNH 33/1a4; OIIEHUBATH BEPOSITHOCTH
peasIbHBIX COOBITUI; 3HAKOMCTBO CO
CllydallHbIMHM BETMYMHAMU; YMEHUE
MPUBOJUTH PUMEPHI MIPOSIBIICHHUS 3aKOHA
OOJIBIIMX YUCEIT B IPUPOTHBIX U
OOIIECTBEHHBIX SBICHUSX;

- yMeTb CBOOOTHO OIEpHpPOBATH
MIOHSTHSIMHU : CTETICHB C [[EJIBIM
MoKa3areneM, KOpeHb HaTypaJbHON
CTEIIeHH, CTENIEHb C PAllMOHATHHBIM
MoKa3areyneM, CTEIeHb C
JIEHCTBUTENHLHBIM (BEIIECTBEHHBIM )
nokasarernem, Jiorapu(m uucna, CHHYC,
KOCHHYC M TaHT'€HC [TPOU3BOJIHLHOTO
qHCa;

- yMeTb CBOOOIHO ONEpUPOBATH
MOHATHAMU : TpaduK QPYHKIIMH, OOpaTHAS
(byHKIMSI, KOMIIO3ULUS () YHKIUH,
nuHelHas QyHKUIWA, KBagpaTUyHas
byHKuMs, creneHHas QyHKIUS C [ENbIM
MOKa3aTeneM, TPUTOHOMETPHYECKIE
(GyHKIIMH, 00paTHBIE
TPUTOHOMETpUYECKUe (yHKIIHIH,
roka3aTelibHas U JorapupmMuueckas
(GYHKIMH; YMETh CTPOUTH TpaduKu
(GYHKIHIA, BRITIOTHATH MPe0o0pa3oBaHus
rpadukoB QyHKIUH;

-yMeTh HCIOIb30BaTh rpauku GyHKINN
JUISL U3yYEeHHUS IPOIIECCOB U
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MpaBo JPYruX JIOJIeH Ha
OILIMOKH;
pa3BUBATh CIOCOOHOCTH

MOHUMATh MU C TIO3HUIINH
JPYyTOro YenoBeKa

3aBUCUMOCTEN NIPH PEIIEHUH 3a]a4 U3
APYruX y4eOHBIX IPEIMETOB U U3
peanbHOM KU3HU; BEIpaXaTh (opMyIaMu
3aBUCHMOCTH MEXY BEINYUHAMU;

- cBOOOJIHO ONEepUPOBATH MOHATHSIMMU:
YEeTHOCTh (DYHKIIUH, IEPUOAUIHOCTD
(GYyHKIMH, OTPAaHUYEHHOCTh (QYHKIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM
(GyHKIMH, HanOOJIbIlIee M HAUMEHbIIEEe
3HauYeHHs PYHKIHUU Ha IPOMEKYTKE;
YMETb IPOBOAUTH UCCIIEN0BAHNE
byHKIINY;

- YMETb UCII0JIb30BATh CBOICTBA U
rpa¢uky QyHKIUN 11 peLIeHUs
ypaBHEHUH, HEPABEHCTB U 3aJ]1a4 C
napamMeTpaMu; u300paxkaTh Ha
KOOPJIMHATHOM MJIIOCKOCTH MHOXKECTBA

peuIeHni ypaBHEHUI, HEPABEHCTB U UX
CUCTEM

OK 05.
OcyniecTBisITh
YCTHYIO U
MUCHbMEHHYIO
KOMM YHUKAITHIO
Ha
rocyAapCTBEHHO
M SI3BIKE
Poccuiickoin
®denepanuu ¢
y4eToM
0coOeHHOCTe!
COLIMAJIBHOTO U
KyJIbTYpHOTO
KOHTEKCTa

B o0nacTu a3cTeTHYECKOro
BOCITUTAHUS:

- DCTETUYECKOE OTHOIIEHHE K
MUPY, BKJIFOYAst SCTETHKY OBITa,
HAyYHOr0 U TEXHUYECKOT'O
TBOPYECTBA, CIIOPTA, TPYyAa U
0OIIIECTBEHHBIX OTHOILIECHHI;

- CHOCOOHOCTH BOCHPHUHUMATD
pa3MYHbIC BUBI UCKYCCTBA,
TPaTUIIIU U TBOPYECTBO CBOETO
U IPYTUX HApOOB, OIIYIIATh
SMOI[MOHAJILHOE BO3/ICHCTBHE
HCKYCCTBA;

- yOexIeHHOCTb B 3HAYUMOCTH
U1l IMYHOCTHU U 00IIecTBa
OTE4ECTBEHHOI'0 U MUPOBOT'0
HCKYCCTBA, STHUYECKUX
KYJIBTYPHBIX TPaIuUui U
HApOJHOTO TBOPYECTBA;

- TOTOBHOCTH K
CaMOBBIPAXKEHHIO B PA3HBIX
BHJIaX UCKYCCTBA, CTPEMIICHHE
MIPOSIBJIATH KAa4ECTBA
TBOPYECKOW JIMYHOCTH;
OBnazieHre yHUBEPCAIbHBIMU
KOMM yHUKATHBHBIMHU
JIEUCTBUSIMU;

a) o01eHue;

- YMETh ONEPUPOBATH MOHITHUSIMU:
cpenHee apupMeTndecKoe, MearaHa,
HanOOoJbIIIee 1 HANMEHBIIIEE 3HAUCHNS,
pa3max, IUCIepCcusi, CTaHIAPTHOE
OTKJIOHEHU € Y CIIOBOT'0 HA00pa; yMeHUe
W3BJIEKATh, HHTEPIIPETUPOBATH
nH(}OpMaIIo, TPEICTABICHHYIO B
Tabnuiax, Ha AuarpaMmmax, rpapukax,
OTPa)KaroUIy0 CBOMCTBA peajbHBIX
MIPOIIECCOB U SIBJICHUI; MPECTABIISATh
WH(}OpMAITUIO C TTOMOIIBIO TAOIUIT U
JMarpaMM; UCCIIEOBATh CTATUCTUY €CKUE
JaHHbIE, B TOM YHUCJI€ C TPUMEHEHUEM
rpauuecKux METOAOB M 3JIEKTPOHHBIX
CPEIICTB;

- YMETh ONEPUPOBATH MOHITHUSAMU: TOUKA,
npsiMasi, TNIOCKOCTb, TPOCTPAHCTBO,
JBYTPaHHBII YIrojl, CKpPELIMBAOIINECS
MpsIMBIE, MTAPAJUICTEHOCTD U
MEPIICHAUKYJIIPHOCTh MPSIMBIX U
MIJIOCKOCTEH, Yroa MEXKY MPSIMBIMH,
YTOJ MEX]TYy TPSIMOU U TJIOCKOCTBIO,
YTOJI MEXKY TIJIOCKOCTSAMHM, PACCTOSIHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHIE
MEXTy IPSMBIMH, PACCTOSTHUE MEXKIY
MJIOCKOCTSAMHU; - YMETb HCIIOJIb30BaATh
MIPU PEIICHUH 3a7a49 U3y4eHHbIC (DaKThI 1
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- OCYIIECTBJIATh
KOMMYHHUKAIMU BO BceX cepax
KH3HU;

- pacno3HaBaTh HeBepOaJIbHbIE
CpeICcTBa OOILEHHUSI, TOHUMATh
3HAYEeHHUE COIMAJIbHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKH
KOH(DJIMKTHBIX CUTYaIMi U
CMATYATh KOH (DIIMKTHI;

- pPa3BepHYTO U JIOTUYIHO
M3JaraTh CBOIO TOUKY 3PEHUS C
UCIIOJIb30BAaHUEM SI3BIKOBBIX

TEOpPEMBI IJTAHUMETPHUH; YMEHHE
OILICHUBATh pa3Mepbl 00bEKTOB
OKPY’KaIoIIero Mupa.

CpEACTB

OK 06. - OCO3HaHHE - YMETb OIIEpUPOBATH NOHATHIMMU:
[IposiBiATH 00y4YaroIMIMMHUCS POCCUMCKOM MPSIMOYTOJIbHAS CUCTEMa KOOPIMHAT,
Ipa)x/1aHCKO- Ipa)1aHCKOM UIEHTUYHOCTH; KOOPJIUHATHI TOYKU, BEKTOP, KOOPIUHATHI
NaTPUOTUYECKY | [EJICHAINIPABICHHOE PAa3BUTHE BEKTOPA, CKAISIPHOE IIPOU3BEACHHE, YT Ol
10 MTO3UIIUIO, BHYTPEHHEH IMO3ULIMH JUYHOCTH | MEXKIY BEKTOpaMH, CyMMa BEKTOPOB,
JEMOHCTPUPOBAT | Ha OCHOBE JYXOBHO- IIPOM3BECHNE BEKTOpa HA YHUCIIO;

b OCO3HAaHHOE
MOBECHHE Ha
OCHOBE
TPaJIUIIHOHHBIX
0011IeUET0BEY ECK
X IIEHHOCTEN, B
TOM 4YHCJIE C
y4eToM
rapMOHHU3AINH
MEKHAIIMOHAJIbH
BIX U
MEXPEITUTHO3HBI
X  OTHOIIEHUH,
MIPUMEHSTh
CTaH/IapPThI
AHTUKOPPYIIHO
HHOT'O
IIOBENCHUS

HPaBCTBEHHBIX [IEHHOCTEH
HapojoB Poccuiickoit
denepaunu, UCTOPUIECKUX U
HaIMOHAJIBHO-KYJIBTYPHBIX
Tpaguui, opMHpOBaHUE
CUCTEMBI 3HAYHMMEIX [IEHHOCTHO-
CMBICIIOBBIX ~ YCTaHOBOK,
AHTUKOPPYIIIHOHHOT O
MHUPOBO33pEHUS,
MIPaBOCO3HAHUS, IKOJIOTHIECKOM
KYJIBTYPBI CIIOCOOHOCTU CTaBUTh
LIETT U CTPOUTH )KU3HEHHBIE
IIaHBI;
B 4acTu rpaXk1aHCKOr' O
BOCIIUTAHUS:
- OCO3HAHHE CBOMX
KOHCTUTYIIMOHHBIX TIPaB U
00s13aHHOCTEH, YBaOKCHUE
3aKOHA W MPaBONOPSJIKA;
MPUHSTHE TPATULIUOHHBIX
HaIlMOHAJIbHBIX,
0011IeYET0BEYECKUX
T'YMaHHCTUYECKUX U
JEMOKPATHYECKUX IIEHHOCTEH;
TOTOBHOCTh ITPOTUBOCTOSITh
UJICOJIOTUH SKCTPEMHU3MA,
HaIMOHANM3Ma, KceHopoouu,

HaxOJUTh C IOMOILBIO U3y4YEHHBIX
(bopMyn KOOPAMHATHI CEPEAUHBI OTPE3Ka,
pacCTOSIHUE MEKY IBYMsI TOUKAMM;
-YMETb BBIOUPATH MOIXOSIIUN
M3YUYEHHBI METOJ JUIsl pELIEHUs 3aa4H,
pacrio3HaBaTh MaTeMaTHuecKue (PaKkThl U
MaTeMaTUYECKUE MOJENN B IPUPOIHBIX U
OOIIIECTBEHHBIX SIBJIEHUSX, B UCKYCCTBE;
YMEHHUE TTPUBOJIUTH MPUM EPBI
MaTeMaTUYECKUX OTKPBITUU POCCUUCKON
Y MUPOBOW MaT€MaTHYECKON HAYKH.

- YMETb ONEPUPOBATH NOHATUSIMMU:
CIIyYaiHBIA ONBIT U CIIy4allHOE COOBITHE,
BEPOSATHOCTD CIY4ailHOTO COOBITHUS;
YMETb BBIYHCIIATH BEPOSATHOCTH C
UCIOJIb30BaHUEM IpapUUECKUX METOOB;
IPUMEHSATH (POPMYIIbI CIIOKEHUS U
YMHOKEHHSI BEPOSTHOCTEH,
KOMOMHATOpHBIE (GaKThl U (POPMYJIBI IPU
pelIeHUH 3aa4; OLEHUBATh BEPOSATHOCTH
peasbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4ailHbIMM BEJIMYNHAMM; YMEHUE
MIPUBOAUTD MIPUMEPHI TPOSIBICHUS
3aKOHa OOJIBIINX YUCEN B IPUPOIHBIX U
OOIIECTBEHHBIX SABJICHUSIX
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JTUCKPUMUHAITUH TIO
COIAJIbHBIM, PEJIUTHO3HBIM,
pacoBbIM, HAllMOHATLHBIM
MIPHU3HAKAM;

- TOTOBHOCTH BECTH
COBMECTHYIO JIeTEIbHOCTh B
MHTEpecax rpaXkJaHCKOT 0
o01ecTBa, y4acTBOBaTh B
CaMOYIIPaBICHUN B
o011e00pa3oBaTeIIbHOM
OpraHu3aIliH U JIETCKO-
IOHOIIIECKUX OPTraHU3aIHsIX;

- YMEHHE B3aUMOJIeH CTBOBATh
C COI[MAIbHBIMHA WHCTUTYTaMH B
COOTBETCTBHH C UX (DYHKIIUIMU
1 Ha3HAYCHUEM;

- TOTOBHOCTH K T'YMaHHTapHOU
Y BOJIOHTEPCKOH JI€ATEIbHOCTH;
MaTPUOTUYECKOTO BOCIIUTAHUS:
- ¢(hOpMHPOBAHHOCTH
POCCHICKON I'pakIaHCKOU
UJCHTUIHOCTH, TATPHOTU3MA,
YBa)KEHHSI K CBOEMY Hapoxy,
9yBCTBA OTBETCTBCHHOCTHU
nepen PoguHoil, ropaocTtu 3a
CBOM Kpaii, cBor0 Ponuny, cBoi
SI3BIK U KYJIBTYPY, MPOILIOE U
HacTosIee
MHOTOHAIIMOHATIBHOTO HApO/1a
Poccun;

[IEHHOCTHOE OTHOILEHHE K
roCyJapCTBEHHBIM CUMBOJIaM,
UCTOPHYECKOMY U IPUPOTHOMY
HACJICINIO TTAMSTHHKAM,
Tpaguusam HaponoB Poccun,
nocTkeHusM Poccun B Hayke,
HCKYCCTBE, CIOPTE,
TEXHOJIOTHSIX U TPYIIE;

- uueiHas yOeKIeHHOCTD,
TOTOBHOCTb K CITy)KEHHIO U
3ammuTe OTeuecTna,
OTBETCTBEHHOCTbH 3a €ro Cynb0Y;
OCBOEHHBIE 00yUYaIOIUMUCS
MEXIIPEIMETHBIE TOHSITHS U
VHHUBEpCaJIbHBIC y4eOHbBIE
NecTBUS (PEryJIATUBHEIC,
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- CIIOCOOHOCTH MX
KCIIOJIb30BAHUS B
O3HAaBaTEIbHON U COLIMAILHOMN
MPaKTUKE, TOTOBHOCTD K
CaMOCTOSITEIIbBHOMY
TJIAHUPOBAHUIO U
OCYIIIECTBJICHUIO Y4eOHOi
NesTeIbHOCTH, OPraHu3aIluu
y4€0HOIr0 COTPYIHUYECTBA C
MeAaroru4ecKuMu paboTHUKAMH
U CBEPCTHUKAMH, K YUaCTHIO B
MMOCTPOEHUU UHANBUYaJIbHON
00pa30BaTEILHON TPACKTOPHH;

- OBJIa/ICHHE HaBBIKAMU y4eOHO-
HCCJIEI0BATENBCKOM, TPOEKTHOU
H COIMAJIBLHOM JIeSATeILHOCTH

OK 07.
ConencTBoBaTh
COXPaHCHUIO
OKpY’KaroIen
Cpensl,
pecypcocoepexe
HUIO, IPUMEHSTh
3HaHUA 00
W3MEHCHUN
KITIMaTa,
TIPUHITAITBI
OEpEeKIMBOTO
MIPOU3BOJICTBA,

3 PeKTUBHO
JIEVICTBOBAThH B
Ype3BBIYATHBIX
CUTYaIUsX

- HE IPUHUMATh JeiCTBUA
MIPUHOCSIINE BPEL,
OKpY’KaIOILEH Cpele;

- YMETb IPOrHO3UPOBATh
HeOJaronpusTHbIE
9KOJIOrMYEeCKUE TTOCIIECTBUS
NpeNPUHAMAEMBIX JIEU CTBUH,
IpeNOTBPAlIATh UX;

- pacHIUpUTH OMBIT
NEeSTENbHOCTU 3KOJIOTHUYECKOM
HaIpaBJIEHHOCTH;

- pa3pabaThIBaTh IJIaH PEILIEHUS
po0JIEMBI C yUYETOM aHaIN3a
HUMEIOIINXCS MaTEpUAIbHBIX U
HeMaTepUaIbHbIX PECYPCOB;

- OCYLIECTBJISTH
LIeJIeHANPaBJICHHbBIN TTOMCK
IIepeHOCca CPEesICTB U C0co00B
NeWcTBUS B IPO(eCcCH OHAIBHYIO
cpeny;

- yMeTb NEPEHOCUTD 3HAHUS B
MI03HABATEJIbHYIO U
MPAaKTUYECKYIO 00JacTh
KU3ZHEJEATEIbHOCTH;

- IpeaJjaraTh HOBbIE IPOEKTHI,
OLIEHMBATh UJI€U C MO3ULIUH
HOBH3HBI, OPUTUHAJILHOCTH,
MPAKTUYECKOM 3HAUYMMOCTH;

JlaBaTh OLICHKY HOBBIM
CUTYyaIUsIM, BHOCHUTD !
KOPPEKTHUBBI B JEATEIHHOCTb,
OLIEHUBAThH COOTBETCTBHE

pe3yJIbTaTOB LEJSIM

- YMETh ONEPUPOBATH MOHATHSIMU:
(byHKIUS, HeTIpepbIBHAS QYHKITUS,
MIPOM3BOHAS, TEPBOOOpa3Has,
OIpEeJIETICHHbIN UHTErpaj; yMeTh
HAXOJUTh MIPOU3BOAHBIC DJIEMEHTaPHBIX
(bYHKIMIA, MCTIONB3YS CIPABOYHBIE
MaTepuabl; HCCIEA0BaTh B MPOCTEHIINX
crmydasx (yHKIIMA HA MOHOTOHHOCTb,
HAXOJUTh HAUOOJBIINE U HANMEHBIITNE
3HaYeHUs PYHKUIUN; CTPOUTH TpapuKu
MHOT'O4JIEHOB C UCIOJIb30BAaHUEM
amnmapaTa MaTeMaTHYeCKOro aHaJIn3a;
MIPUMEHSTH TTPOU3BOIHYIO TPU PEIICHUH
3a/1a4y Ha JABUKEHHE; PelIaTh MPAKTHUKO-
OpPHEHTUPOBAHHBIC 33/1a4U Ha
HauOONbIINE U HAMMEHBIINE 3HAYeHuS,
Ha HAXOXJEHHUE MMyTU, CKOPOCTHU U
YCKOpEHUS;

- yYMETb ONMEPUPOBATH OHITHSIMHU:
JIBUYKEHHE B IIPOCTPAH CTBE O100HbIE
(Gurypsl B IPOCTPAHCTBE; UCIOJIB30BAThH
OTHOIIIEHHE TIJIOIAJIeH TOBEPXHOCTEN U
00bEMOB MOJI00HBIX (PUTYp MPHU PELICHUH
3ajay;

- YMETb BBIYHCIISITh T€OMETPHIECKIE
BEJMYHHBI (JUIMHA, YTOJI, IO b,
00beM, MIIOUIA/1b TOBEPXHOCTH),

UCTIONB3YS U3ydeHHBIE (DOPMYITBI U
METO/BI
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K 2.1
OcyniecTBIIATh
MOATOTOBKY K
MIPOU3BOJICTBY
CTPOUTEIBHO-
MOHTA>KHBIX
paboT cuctem
ra3ocHa0KeHHs
(cereit
razopacrpeene
HUA U
razonoTpedsieHu

)

IIK 4.3.
O1eHnBaTh

3¢ (HEeKTUBHOCTH
IIPOU3BOJICTBCHH
0-XO03sHCTBEH-
HOM
JEATEILHOCTH
npu
BBIIIOJIHEHUH
CTPOHUTEIIBHO-
MOHTA>KHBIX
paboT cucrem
ra3oCHa0KeHMSI.

- CAMOCTOSITEIBHO
dbopmMynupoBaTh U
aKTyaJM3upoBaTh Mpodiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- BHOCHTH KOPPEKTHBHI B
NesITeIbHOCTh, OLIEHUBATh
COOTBETCTBHE PE3yJILTATOB
IeJISIM, OLICHUBATh PUCKH
IIOCJIEACTBHI JeSITCIbHOCTH,

- CITOCOOHOCTH U TOTOBHOCTh K
CaMOCTOSATEIILHOMY TTOUCKY
METOJI0B PEIICHHS
MPAKTHYECKUX 3a/1a4,
MIPUMEHECHUIO Pa3INIHBIX
METOJI0B IMO3HAHUS;

- CTaBUTh U (POPMYIIHPOBATH
COOCTBEHHBIE 3a]]a41 B
00pa30BaTEIbHON 1EATENbHOCTH
Y )KHU3HCHHBIX CUTYaIlUsX;

- UMETh BHYTPEHHIOIO
MOTHBAIIUIO, BKIFOYAIOITYIO
CTpeMJIeHUE K JOCTUKECHHUIO
LeJIU U YCIeXY, ONTUMU3M,
WHUIIUATUBHOCTH, YMEHHE
JCHCTBOBATh, HCXOMAS U3 CBOMX
BO3MOXXHOCTEH;

- UMETh HHTEPEC K Pa3InIHBIM
cdepam npodeccruoHanbHOM
NEeSITENbHOCTH,

-yMEHHE COBEpIIATh
OCO3HaHHBIN BBIOOD Oymy1ei
npodeccuu U peaan30BhIBATH
COOCTBEHHBIC KU3HECHHBIC
TUTaHBI; TOTOBHOCTD U
CIIOCOOHOCTb K 00pa30BaHUIO U
caMo00pa30BaHUIO HA
MPOTSHKEHUU BCEH JKU3HH,

- aHAJIM3UPOBATH MOJTY4YEHHbBIE B
XOJl€e pelIeHus 3a1a4uu
pe3yJIbTaThl, KPUTHY €CKA
OLICHUBATh UX JOCTOBEPHOCTH,
MIPOrHO3UPOBATh U3MEHEHHE B
HOBBIX YCJIOBUSX;

- CAMOCTOSITEIbHO COCTaBIISITh
IJIaH pelIeHus MpoOIEMBI C
Y4E€TOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
MPEANOYTEHUN;

- TOTOBHOCTb K TPYAY,
OCO3HaHME 1IEHHOCTHU
MacTepcTBa, TPyA0I00ue;

- BJIAJICTh HABBIKAMH TTOJTYYCHUS

-yMETb IIPOU3BOJUTH CIOKHBIE
BBIUUCIIMTEbHbIE Ollepaluu, paboTaTh ¢
¢dbopmMynamMH, yIUTHIBATh MOIPELIHOCTH
BBIYMCIICHUN U U3MEPEHUN;

-YMETb NIPOU3BOUTH CIIOKHbBIE
MHOT'OCTYII€HYaThIE ONEPALIUHU C
HCIIOJIB30BAHUEM KaJIBKYJIATOPA U
pa3IMYHBIX MPUKIAJIHBIX KOMIIBIOTEPHBIX
IIPOrpaMM;

-yMeTb BBIYUCIISATH CIOXKHBIE U TPOCTHIE
MIPOIIEHTHI, BBIBOAUTD U UCIIOJIB30BATh
bopMybl 11 onpenenaeHus 1e(heKToB;

-aHAJIM3UPOBATH rpaUKH IMOKa3aTeneu
UCTBITAHUHM U TPOOHBIN MyCK MAaIlUH;

-peliaTh TEXHUYCCKUEC 3a/1a4U C
MNPUMCHCHHUEM MATECMATUYICCKOT' O
aHaJI13a,

- pelaTh NPaKTUKO-OPUEHTUPOBAHHbIE
3aJja4M Ha HAUOOJIBbIINE Y HAUMCHBIIHE
3HAYCHHUS,

-pemaTh TEXHUYECKHE 3a/1a9H C
HCIIOJIBF30BAHUEM TEXHOJIOTHYECKUX
MAaTpHII,

-yMeThb penath npogeccuoHaIbHbIe
3a/1a4i, UCMOJIb3Ys IEMEHTHI
KOMOWHATOPUKH, TEOPHH BEPOSTHOCTEH,
MaTeMaTUYECKON CTATUCTUKHU, FIIEMEHTOB
9KOHOMETPHKHU.

-YMETh COCTaBJIATh CMETHI Pa3TUYHbIX
paboT IpH pemIeHur MPUKIIATHBIX
CTEPEOMETPUYECKUX 3aaUU.

-YMCTb COCTABJIATH 6PI3H6C'HJ'IaH;

npodeccuoHalbHO-
3a/1a4u Ha

-yMeTb ~ pemniathb
OpPUEHTHUPOBAHHBIC

COCTaBJICHUC ypaBHeHI/Iﬁ U HCPABCHCTB.
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nH(pOpMaIUU U UICTOYHUKOB
pa3HBIX TUIIOB,

- BJIAJICTh PA3TMYHBIMU
crioco0aMu OOIECHHS U
B3aUMO/CH CTBHSI,

- AprYMEHTHPOBAHHO BECTH
JMAJIOT, YMETh CMSTYaTh
KOH()JIUKTHBIC CUTYAIINH;

1.2 CucreMa KOHTPOJISA M OLEHKH OCBOEHHUSI MPOrpaMMbl
001meo0pa3oBaTeIbHON TUCIUTLIHHBI
1.2.1. ®opmbl nnpoMexkyTouHom arrectanuu mo OO/]

Oo61meodpa3zoBaresbHasi AMCHUNINHA ®opMbI NPOMEKYTOUYHOM aTTECTANUM

OO/1.07 MaremaTuka DK3aMeH

1.2.2. Opranuzanusi TEKyIIEro KOHTPOJIA YCIEBAEMOCTH, MPOMEKYTOUHOU
aTTecTalli 10 HMTOraM  OCBOEHHS  MporpamMmbl  001eoOpa3zoBaTeIbHON
JUCIUTUTIHBI

Texymuii KOHTPOJb MPOBOASTCS BO BpeMsl ayAUTOPHBIX 3aHATHA IO
MaTeMaTHUKe B COOTBETCTBHH C y4EOHBIM IJIaHOM U paboueit nmporpammbl OO/.07
MaremMaturka 1o BceM paszzesiaM IporpaMmbl. Pe3yiabTaTel 0OydeHUs! ONpenensioT,
YTO 00yYaroumecs: JOJKHbI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH IO 3aBEPIICHUU
U3YYCHUS JUCITUTUIHHBL.

Jnst hopMupoBaHus, KOHTPOJII M OIEHKH PE3yJbTaTOB OCBOCHUS y4eOHOU
JTUCITUTIIMHBI UCITONIB3YETCS CHCTEMa OIEHOYHBIX MEPOIPHUATHH, TTPEICTABIISIONIAS
cOo0OM KOMIUIGKC YYE€OHBIX MEpPONPHUATHH, COTIACOBAaHHBIX C PE3yJbTaTaMu
oOydyenus u chopmyaupoBanHblx ¢ ydetoM ®OI'OC COO (mpeameTHbie
pe3yabTathl no auctumnie) u ®I'OC CIIO.

2. 3agaHMs JIA  KOHTPOJA M  OUEHKH OCBOEHHSl TMPOrPamMMbl
001eo0pa3oBaTeIbHON TUCIUTLIHHBI

2.1. 3aganus 1J1M TEKyLEro KOHTP 0JIs1

DOH/1 OLICHOYHBIX CPEACTB AJIs1 BXOAHOI 0 KOHTP 0JIst
BxogHol  KOHTpOJIb COCTOMT M3 2-X dacTed: oOs3aTelbHOW |
JTIOTIOJTHUTEIBbHOM.
OO0si3aTenbHas 4YacTh COJAEPKUT 3aJaHUsT MHHUMAIBLHOTO 00s3aTe€IhLHOIO
YPOBHS, TOTIOJTHUTENIbHAS 4aCcTh — 00JIee CIOKHBIC 3a/IaHUS.
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[Ipu BBINOTHEHUH 3a7aHUI TpeOyeTcsl MPEACTaBUTh XOJ PEIICHUs] U yKa3aTh
MOJIy4eHHBbIA OTBET. [[paBUIIbHO BBIMOJHEHHOE 3aJaHUE M3 00A3aTENIbHOM YacTH
OLIEHMBAETCS B OAMH Oajll; MPaBUJIbHOE BBIIOJHEHUE 3a/laHUN JTONOJHUTEIbHON
4yacTu olleHuBaercs 3 Oamamu win 1-2 6ajiaMu 3a YaCTUYHOE pellIeHuE.

banibl, mosiydeHHbIE 32 BCE BBIITOJIHEHHBIE 33/JaHUS, CYMMUPYIOTCSL.

IlIkana nepesooa 6an106 8 oOmmMemKu nO RAMUOALILHOU cUCmeme

Ommemka Yucao bannoe,
HeoOXx00umoe 01 noay4eHus OmMemKu
«3» (y0os.) 7-9
«4» (xopowo) 10-12
«5» (omauyro) 13-15

3az[a}mﬂ BXOAHOI'0 KOHTPOJIA

Q0s13aTCIBLHAA YACTh

Ilpu pewenuu 3a0anuii 1-4 3anuwiume npaguibHblL OmMeem U3 Yemulpex
npeo0IHCeHHbIX.
1. (1 6asmn) Packpoiite GpopMyily COKpAIEHHOrO YMHOKEHUS a2-b?;
A) a?-2ab+b?; B) (a-b)(a+b); B) a*+2ab-b% I') (a-b)(a-b)

2. (1 6amn) [Tnomanp TpeyrojibHUKA BRIUUCISAECTCS MO PopMmyrie:
A) S=a*b; B) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

0 s,

3. (1 6amT) Kakoe n3 cleylomux qucen 3aKIoueHo Mexay uuncaamu 17 u 8 .
A)0,4;5)0,5;B)0,6;T") 0,7

4. (1 6amn) Manel rpabuku ¢dynkuuii. Kakas Qopmyna cooTBeTCTByeT
rpaduky 3):

1) N 2) | 3)

o] 1\ ol 1 o[ 1
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x—6 _ 2 = ——
By =% —8x 1Ly T TR ) s,

1

A 2

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 peuwieHUA U NOJAYUEHHLLI
omeem.

I 11

5. (2 6amma) Beramcmure 2 O

6. (2 6amna) Pemure ypasuenune X>-7x+10=0. Ecau ypaBHeHue uMeer Goee
OJHOI'0 KOPHS, B OTBET 3aMUILINTE MEHBIINNA U3 KOPHEM.

7. (2 6amna) Ilnomanp 3eMellb KPECThIHCKOTO XO3SMCTBA, OTBEJICHHAS IO
MOCAJKY MIICHUITBI U TOJICOTHEYHUKA, COCTaBIsIeT 24 ra U pacrpeseieHa MEeXIy
HUMU B OTHOIIEHUH 5:3. CKOJIBKO IeKTapOB 3aHUMAET MOJCOIHEYHUK ?

8. (2 6anna) Bricota BH mapannenorpamma ABCD genut ero ctopony AD
Ha otpesku AH=2 u HD=32. Juaronaip napaenorpamma BD pasna 40.
Haigure nmomans napauienorpamma.

JIOTMOJIHUTEJILHAS YACThH

Ilpu evinonnenuu 3adanusa 9 3anuwiume XxXo00, 000CHOBaAHUE pPeUIeHUA U
NOJIYYEeHHbLIL Omeem.

9. (3 Oamna) Ppi0OMOB TpOMIIBLI HA JIOJKE OT MPUCTAHU HEKOTOPOE
pacCcTOSTHUE BBEPX IO TEUCHUIO PEKH, 3aTeM OPOCHII SKOPh, 2 Yaca JIOBUI PBIOY U
BEpHYJICS 00OpaTHO uepe3 5 4acoB OT Hauaja myremiecTBus. Ha kakoe paccrosHue
OT TPUCTaHU OH OTIUIBLI, €CIAM CKOPOCTh TEUYCHHUS peKW paBHa 2 KM/4, a
COOCTBEHHAsI CKOPOCTH JIOAKU 6 KM/4?

ITAJO0HbI OTBETOB:

Homep | 2 3 5 6 7 8 9
3aJaHus
Oreer | B B | B | A | 27 | 2 o | 816 | 8

(I)OHI[ O CHOYHBIX CPEACTB AJIsI TEKYILIETI 0 KOHTP 0J1s1

Texymuil KOHTPOJIb NPOBOAATCA BO BpEMSA AayIWTOPHBIX 3aHATUUA 11O
MaTeMaTHUKE B COOTBETCTBHH C y4eOHBIM IIJIaHOM U padoueit mporpammer OO/.07
«Maremarukay» o BCEM paszjienaM MporpaMMbl. TeKylmuil KOHTPOJIb COCTOUT M3
JBYX YacTeW: TEOpeTUYeCKOM M mpakTthuyeckod. Ilpm s3ToM oOyuarommecs
HOJIYYarOT JIBE OTMETKH.

Teopernueckas yactb MpoXoJUT B (popMe YCTHBIX OTBETOB: O0OydarolIuecs
BBITSITMBAIOT MATh KapTOYEK C BOINPOCAMHU, NAIOT TMOJIHBIA OTBET (CO CIHMCKOM
BOIMPOCOB 00yYarOIIMecs: 3HAKOMSTCS B Hauajie U3ydeHus pasjena).

IlIkana nepesoda 6annoe 6 ommemku no RAMUOANILHOU cUCmeme

25




Ommemka Konuuecmeso eéepnvix omeemos na meopemuuecKkue
60npPOCH
«3» (y008.) 3
«4» (xopowio) 4
«5» (omauuro) 5

Ha BpimonHeHue mpoBepodyHOM pabOThl MO MaTemMaTuke Jjaercs |
aKaJieMu4eckuil yac (45 MUHYT).

ITpoBepouHast paboTa COCTOMT MX 2-X dacTei. B mepBoi yacTu npejyiaraercs
BBITIOJTHUTH 4 3a7aHus - BBIOpaTh MPaBUIIBHBIM OTBET M3 YETHIPEX MPEAJIOKECHHBIX.
Bo BTOpOI1 yacTu mpearaeTcsi BHIIOTHUTH 6 3aaHuil - 0POPMUTH X0 PEIICHUS
Y 3aMUCaTh MOJTYYEHHBIN OTBET.

3a mpaBWIIbHOE BBINOJIHEHHE JIFOOOT0 3aJaHusl MEepBOMl 4acTH 0Oydaromiuiics
nony4yaer oauH Oamta. [IpaBuibHOE BBINOTHEHUE 3aJlaHUN BTOPOM YacTU
olieHMBaeTcs 2 OaiaMu Ui 1 6aioM 3a YaCTUYHOE PEIleHHUE.

baibl, nomydeHHbIE 3a BCE BBINOJHEHHBIC 3a1aHUSI, CYMMHPYIOTCS.

IlIkana nepesooda 6an106 6 ommemKu no NAMUOAILHOU cucmeme

Ommemka Yucno 6annos,
Heo0xo00umoe 01 NOJIYUeHUS OMMENKU
«3» (y008.) 8-10
«4» (xopouwio) 11-13
«5» (omauuno) 14-16

Tema: Ilpsamvie u naockocmu 6 npocmpancmee

Teopernueckne BONPoOChI:

1. Chopmynupyiite Teopemy [Iudaropa.

2. [lepeuncnute OCHOBHBIE (DUTYPBI B MPOCTPAHCTBE.

3. [lepeuncnuTe ciocoOBI 3a/1aHUS TUIOCKOCTH.

4, [Iponomxkure Teopemy: «Eciu ogHa U3 IBYX MapauieNbHbIX MPSIMBIX
MEePIEHIUKYIISIPHA IIJIOCKOCTH, TO...)».

o. [Iponomxure Tteopemy: «Ecnm nBe mapawuieNnbHble IIIOCKOCTH

HepeceKaloTCs TPEThEH, TO.. . ».
6. Chopmynupyiite onpeneaeHue JByrpaHHOr O yria.

7. Cdopmynupyiite onpeneneHrue TPEXIrpaHHOTo YIia.

8. Packpoiite NOHATHE «YroJI MEXKIY ITPAMBIMK.

Q. [lepeuncnuTe  B3aMMHOE  pACHOJIOXKEHWE  JABYX  IpSAMBIX B
IIPOCTPAHCTBE

10. Kakwue npsiMble Ha3bIBAIOTCS MAPAILICIBHBIMU B TIPOCTPAHCTBE?
11. Kakue npsiMble Ha3bIBAIOTCS CKPELIMBAIOIIUMHUCS B TPOCTPAHCTBE?

12. Kaxkue npsiMmbie Ha3bIBAIOTCS MEPIECHANKYISIPHBIMU B IPOCTPAHCTBE?
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13. IlepeunciuTe B3aMMHOE pACHOJOXKEHUE NPAMOW U IJIOCKOCTH B
IIPOCTPAHCTBE.
14. PackpoiiTe NOHATHE «YTOJ MEXIY IPSIMOU U MIOCKOCTHIOY.

15. PackpoiiTe moHATHE «TTapaLIETbHOCTh MPSIMON U TIIIOCKOCTH.
16. PackpoiiTe NOHATHE «IEPIEHANKYISIPHOCTh MPSIMON U MIOCKOCTH.

17.  Tlepeuncrnure B3aMMHOE PACIOJIOKEHHE JIBYX TIOCKOCTEH B
IPOCTPAHCTBE.
18. PackpoiiTe MOHITHE «YTOJ MEXKTY TUIOCKOCTSIMMI.
19. PackpoiiTe NOHATHE «TapaIETbHOCTD MIOCKOCTEN.
20. PackpoiiTe MOHATHE «IIEPHEHANKYISIPHOCTD MIIOCKOCTEM».
21. Kak HailTH pacCTOSIHUE OT TOYKHU JI0 TIPSAMO¥ ?
22. Kak HaliTU pacCTOSTHUE MEXAY MPSIMbIMU?
23.  Kak HaliTu pacCcTOSHHUE MEXIY IIOCKOCTAMHU?
24. Tlpomomxwute onpenenenue: «I[lepneraukymsp — 37o...».
25. IIpomomxure onpenencHue: « Hakmonnas — 37o...».
26. Ilponmomxute onpenenenue: «IIpoekius HAKJIOHHON — ATO...».
27. Tlepeuucnure cBOMCTBA MapalIeIbHOTO TPOESKTUPOBAHUS.
28. IlpuBenure mpuMepbl CAMMETPHUI Ha TUIOCKOCTH B IPUPO/IE,
HCKYCCTBE, apXUTEKTYpE.
29. IlpuBenuTe mpuMepbl CAMMETPHUI B IPOCTPAHCTBE B MPUPOJIE,
HCKYCCTBE, apXUTEKTYpE.
30.B uem oTnHMuUMe MOHATHE «JIBHXKEHUE» OT MOHITHS «ITOBOPOT»?
KontpoabHas padora
Qos3aTesbHAs YaCTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasuibHblIL OMEEem U3 Yemulpex
npeo10IHCeHHbIX.
1. (1 6amn) Pacummdpyiite KpaTKyro 3anucCh: a€ f3.
A) Touka a MPUHAJICKUT IJIOCKOCTH [f; b) Touka a mpuHAIICKUT IPSAMOK 5]

B) mpsimast a npuHaanexxut wiockoctu f; I') mpsimast a nepecekaeT mIoCKOCTh 5.

2. (1 6amn) Ilpsmeie AB u CJI ckpemuBatorcs. Kakoe pacmnosioxxeHue uMeroT
npsimbie AC u BJ1?

A) mnapamnensHble; b) nepnennukynsipueie; B)  ckpemmBarotcs; )
epeceKaroTcs.

3. (1 6amn) [Inockoctr « u f umerot 1 o0uryro Touky. KakoBo ux B3auMHOe
pacroJiokeHue?
A) mapamnensHbl; b) mnepecekatorcs mo mnpsimoi; B) coBmamator; I)

CKpEIIMBAIOTCS.
4. (1 6amn) Ecnu mpsimas, mpoBeleHHAas Ha IUIOCKOCTH 4Yepe3 OCHOBAHME
HAKJIOHHOM, NIEPIIEHIUKYJISIPHA €€ POEKLHH, TO OHA. ..
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A) nepneHAMKYJSIpHA W CaMOM HakKJIOHHOW; b) mapamiensHa U camou
HakJIOHHOW; B) ckpemuBaeTcsi ¢ HakJOHHOW; [) mepreHaAuKyJIsipHA OCHOBAHUIO
HAaKJIOHHOM.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 pewteHus U NOJAYUEHHbBLU
omeem.

5. (2 6amna) Yepe3 koHubl oTpe3ka AB u ero cepeauHy M mpoBeneHbI
napajuieJIbHbIE MPSIMBbIE, IEPECEKAIONINE HEKOTOPYIO IUIOCKOCTh B TOUKax A1, Biu
M. Halinure nnuny otpeska MM, eciin oTpe3ok AB He nepecekaer ImiIoCKOCTh U
ecimt AA1=6,8cm, BB1=7,4cMm.

6. (2 6amna) Ilpsmeie AC, AB u AJl nmonapHo nepneHauKkyisipabl. Haiigure
otpe3ok CJI, ecmu AB=5 cm, BC=13 cm, AJ=9 cm.

7. (2 6amnma) U3 TOYKM K TUIOCKOCTH MPOBEJCHBI JBE HaKJIOHHBIC. Haiinurte
JUTMHBI OOIIET0 MEePIEHANKYIISAPa, €CIH MPOCSKIINA HAKIOHHBIX OTHOCATCS Kak 2:3
Y JIJTMHBI HAKJIOHHBIX PaBHBI 23 ¢M U 33 cM.

8. (2 6amna) Haueptuts xky0 ABCJ/IA1B1C1/l:. Iloctpouts TOuky KEAB,
touky MEJI/1:C, orpezok PEEA1B1C.

JIOMOJTHUTEJIbLHAA YaCTh
Ilpu evinonnenuu 3adanusa 9 3anuuwiume xXo00, 000CHOGAHUE PEUICHUA U

nOJIyYeHHbLI Omeen.
1. 9. (3 6anmna) Paccrosinue ot cTeHbl 3aBojia /10 ckiaaa 8M. Llex 3aBoga

pPacIoyIOKEH Ha TPEThEM 3TaXKe Ha BbICOTE 7,2M OT ypoBHs 3eMiu. Kakoi
JUTMHBI HY’)KHO TTOCTPOUTD 3KET00 M1JIs1 TPAHCIIOPTUPOBKHU TOTOBOM
NPOJYKIIMU U3 11€Xa B CKJIaJl, €CJIM BbICOTA MPUEMHOMN NOJIKH 1,2 M.

ITAJO0HBbI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3aaHuHA
OtBer B B b A 71 15 9 - 10
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Tema: Koopounamul u éekmopol

TeopeTrnueckne BONPoOChI:

1. N3 yero cocTout NpsIMOYroJibHasi CUCTEMA KOOPJMHAT B
poCTpaHcTBE?

2. Ecnm Touka NeXHUT B IJIIOCKOCTH X, KaKasi KOOpAUHATA Y HEe
HyJieBas?

3. [IpuBenuTe npumep KOOPAUHAT TOYKHU A, KOTOpas JIEKUT HA OCH Z.

4 Packpoiite noHsTHE «BEKTOPY.
5 Kak HaiiTn KoOpAnHATBI BEKTOpa?
6. Ilepeuunciure U paCKpoOUTE MpaBUIa CIOKECHUS BEKTOPOB.
7 Kakue BeKTOpbI Ha3bIBAKOTCS KOJUIMHEAPHBIMU ?
8 Kakue BeKTOpbI Ha3bIBAIOTCS MEPIICHANKYIIPHBIMU ?
9 YeMy paBHO CKaJIIPHOE MTPOU3BE/ICHUE BEKTOPOB?
10. Kak HaliTu BEKTOPHOE MPOU3BEIECHNE BEKTOPOB?
11. Yemy paBeH yroj MeX1y BEKTOpaMH?
12. IlpuBenute npuMep MaTpUIbl 2%2.
13. IlpuBenute npuMep MaTpuibl 3%3.
KourpoJsbHas padora

Qo0s13aTe/IbHAS YACTh
Ilpu pewenuu 3adanuit 1-4 3anumiume npasuibHBIIL OmMeem U3 Yemvlpex

npeo0IHCeHHbIX.

1. (1 6amn) Hanwer Touku A(1,0,5), B(-2,0,4), C(0,-1,0), [1(0,0,2). Kakue
U3 HUX JIeXKAT HA KOOpAUHATHOU npsimoit Oy?

A)A;Bb)B;B)G I .

2. (1 6amn) Kakue m3 Bekropos a(1,0,-1), ¢(1/3,2/3,-2/3), 8(1,1,1), p(0,0,-2)
SIBJISTFOTCS] € TMHUIHBIMHU ?

A)a;Bb)c;B)B; ') p.

3. (1 6ann) Kakue u3 BekTopos a(1,2,-3), c(3,6,-6), B(2,4,-6) KomirHEapHbI?

A) a, B; b) c, B; B) a, ¢; I') koruinHeapHbIX BEKTOPOB HET.

4. (1 6amn) Hauer Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepeauHoil Kakoro
otpe3ka siisiercs Touka M(0,3,4)?

A) AB; b) BC; B) AC; T') CB.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 pewteHus U NOJAYYEHHbLU
omeem.

5. (2 Gamma) Jlaner BekTopwl a(-6,0,8) , B(-3,2,-6). Haiinure ckamsapHoe
IPOU3BEICHUE BEKTOPOB.

6. (2 6amia) Ilpm Kakux 3HAUEHHMAX 71 BEKTOpHl a (4,nm2), 6(1,2,n)
HEePICHIUKYIISPHBI?)
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7. (2 6amna) Jlanel Bektopel a(-6,0,8), B(-3,2,-6). Haiinute kocuHyc yria

MCIKAY BCKTOpaMMU.

8. (2 6amma) [Hoxaxute, uyto uerbipéxyronbHUK ABCJ sBisercs poMmOowm,

CCJIN:
A(6,7,8), B(8,2,6), C(4.,3,2), (2,8.4).

JlOmOJIHUTEJIbLHAS YACTh

Ilpu evinonnenuu 3adanusa 9 3anuwiume xXo0, 000CHOBaAHUE peUIeHUA U

noOJly4€eHH blil omeem.

9. (3 6ayma) Makert 3eMeNBLHOIO MPEJICTABICH HAa KOOPAMHATHOMN TIJIOCKOCTH.
HaiinuTe mmomans ydactka (YETBIPEXYTrOJbHUKA), BEPIIMHBI KOTOPOTO HMEIOT

KOOPZTMHATEI (8;0), (10;8), (2;10), (0;2).

101

[ a 0 =

ITAJIOHBI OTBETOB:

Howmep 1 2 3 4 5 6 7 9
3agaHust
OTtBer B B A B -30 -1 -3/7 68
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Tema: Ocnoeol mpuzonomempuu. Tpuzonomempuueckue pynkyuu

TeopeTrnuecKkne BONPoOChI:

1. UYemy paBeH yroia B OMH pagnaH?

2. B kakux 4YeTrBepTAX TPUTOHOMETPUUECKOrO Kpyra (PyHKIUS y=Sinx
PUHAMAET TIOJI0KHUTEIbHBIC 3HAYCHUS ?

3. B kakux 4eTBepTSX TPUTOHOMETPHUUECKOro Kpyra (QPyHKIHS y= COSX
NPUHUMAET OTPUIIATEIbHBIC 3HAYCHUS?

4. [Tponomxute onpenenenne: «CUHYC OCTPOro yria — 3TO...».

5 [Iponomxure onpenenenue: «KoCHHYC OCTPOro yria — 3To...».
6 [Iponomxure onpenenenue: « TaHreHec OCTPOro yria — 3T0...».
7. CdhopmynupyiiTe OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO.

8 Yemy paBHO mpou3BeneHue tgx*ctgx?

9 Yemy paBen Sin(2x)? ChopmynupyiiTe MpaBUIIO BHIYHCICHHS.

10. Yemy pasen Cc0S(2x)? ChopMynupyiTe IpaBUIO BHIYUCICHUSI.

11. Tlepeuncaute TPUTOHOMETPUYECKHE (PYHKIIUU, YKAKUTE UX TIEPUOIBI.

12. Yemy paBen nepuon ¢pyHKIHUA Y=COS(4X)?

13. emy paBeH nepuopa GyHKITUN y=cos(X/4)?

14. Omnpegenure 001acTh 3HaAUYCHUS PYHKIINHU y=3c08(5X)?

15. Tlepeuncnute ciocoObl pelIeHUs TPUTOHOMETPUUYECKUX YPABHEHHI.

16. PackpoiiTe anropuTM pemieHHs OJAHOPOJIHBIX TPUTOHOMETPHUUECKUX
YPaBHEHUU MEPBOTO MOPSJIKA.

17. PackpoiTe anropuT™M pemieHus: OAHOPOAHBIX TPUTOHOMETPHUUECKUX
YPaBHEHUU BTOPOrO MOPSAKA.

KourpogbHasi padora
Q0s13aTeIBLHAA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume nPAsUILHLLIL OmM6EeM U3 Yemblpex

npeooIHCeHHbIX.

1. (1 6amm) B AABC sinCZZI—f:. Kaxkast u3 CTOpOH SIBJISIETCSI TUTIOTEH Y301
AABC?

A) AB; b) AC; B) BG; I') CB.

2. (1 6amr) Yriom kakoi yeTBepTH sABisieTcs yroia o=400°?

A) I; B) II; B) lI; T) IV.

3. (1 6amn) Kakue u3 QyHKIMA SBASIOTCS YETHBIMU?

A) y=sin x; b) y=cos x; B) y=tg x; I') y= ctg x.

4. (1 6amn) Kakue u3 uncen sSBISIOTCS KOPHEM YpaBHEHHUS COS X = %’?

T T 2T

T[' = " = " = —
A)X—E,B)X 3,B)X 2,1“)x 3
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Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 pewieHus u NOJIY4YeHHbLI
omeem.
5. (2 Gaiuta) Berancimre: sin — + €0S —.
2 2
6. (2 6bayra) HaiinuTe 3HaUeHUE BBIPAKCHHS 4a1rccos?2 - 4arcsin(— g)
7. (2 6anna) Jlokaxure TOXASCTBO: 2sin(m/2+a) + cos(m — )= cosa.
8. (2 6amua) Pemute ypaBuenue: Sin® x - 4 sin x + 3 =0.

JIOTMOJIHUTEJILHASA YACThH
Ilpu evinonnenuu 3adanusa 9 3anuwiume xo0, 000CHOBaAHUE peUIeHUA U

ROJIYYeHHbLIL Omeem.
9. (3 6ayna) Pemute cuctemy ypaBHEHUIA:
{ xXt+ty=m

sinx + siny = 2.

3T3J10H])I OTBCTOB.
Homep 1 2 3 4 5 6 7 8 9
3aJaHus
OTtBer b A B b 1 21 - Ty (E +
2 2
2mn, 2mn; % +
ne zZ 21n),
ne z
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Tema: Ilpouseoonasn pynkuyuu, ee npumenenue

TeopeTrnueckne BONPoOChI:

1. IIponomxure onpenenenue: «llocienoBarebHOCT — 3TO. .. ».

2. [IpuBeauTe npumep apuPMETHIECKON MPOrPECCUN.

3. IIpuBenuTe npuMep reoOMEeTpUYECKON IPOrPECCUM.

4, [IpuBeaute mnpuMep OECKOHEUHO YOBIBAIOIIEH T'€OMETPUYECKON
IIPOTPECCUMN.

d. IIponomxure onpenenenue: «IIponsBognas — 3T1o...».

6. Packporite reoMeTpuYecKui CMbICI IIPOU3BOIHOM.

7. [Iponomxute onpenenenne: «KacarempHas — 3T0...».

8. PackpoiiTe ¢puznueckuii CMbICT TPOU3BOTHOM.

9. IlepeuncnuTe npaBuIa BEIYUCICHUS IPOU3BOIHBIX.

10. Yemy paBHa MpOU3BOJIHAS CTETIEHHON (PyHKIIHH?

11. Yemy paBHa NpOW3BOHAS IPOU3BEICHUA?

12. Yemy paBHa npou3BOJIHAs YACTHOTO?

13. Uemy paBHa MpOU3BOHAS CIOXKHON (PYyHKIIHH?

14. Cdopmynupyiite mpru3HaK Bo3pacTaHUs (YHKITHH.

15. Cdopmymupyiite npusHaK yObIBaHUS () YHKIIUU.

16. Cdopmynupyiite mpu3HAK TOYKA MaKCUMyMa (PyHKIIHH.

17. CdopmynupyiiTe npu3HaK TOYKH MUHUMYMa () YHKIIHH.

18. CocraBbTe anropuT™M pelieHus 3a1a4 Ha HaXOKACHUsI HauOOoJIbIIETo U
HAaUMEHBILIEr0 3HAY€HUs (PYHKIIMU Ha OTpe3Ke?

19. CocraBbTe AITrOPUTM UCCIEAOBAHUS U MOCTPOEHUS rpaduka QyHKIIUN
C ITIOMOUIBIO MMPOU3BOAHOM.

20. Kak HaiiTu BepTUKAIbHYIO aCUMNTOTY Tpaduka GpyHKunn?

KoHTpoJbHas padoTa
Qo0s13aTe/IbHAS YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHLLL OmMeem U3 Yemvlpex

npeooIHceHHbIX.
1. (1 6amr) Yemy paBHa nmpou3BoaHas GYHKIMU y=COS?X?
A) y'=-sin%; B)y'=-2sin’%; B)y'=-2cosxsinx; I') y’=2cos x.
2. (1 6amn) o xakoit u3 HopMysT BEIUUCISECTCS MPOU3BOAHAS TTPOU3BEIACHUS?
A) (u+v)=u'+v’; Bb) (uv)’=u’'v+tuv’; B) (3) ="

I)(Re(x) = (g(x))*2 (x).

3. (1 6amn) Pemure ypasuenue f'(x)=0, eciu f(x)=3x2 — 6x +4. Boibepure
OTBET.

A)1;b)-1;B)4; 1) -4.

4. (1 oamn) Ha pucynke mzobpaxeH rpaduk npousBogHoi (yHkiwu f(X),
onpezaenenHod Ha uHTepBane (—10;8). HaliquTe KOIMYECTBO TOYEK MaKCUMyMa
¢dyukiuu f(x) Ha oTpeske [—9;6].

’
v2
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A)5;b)4;B)2;T) 3.
Ilpu svinonnenuu 3adanuii 5-8 3anuwiume xo00 pewienus u NOaAYYEHHbHLI

omeem.
5. (2 Gamma) MarepuanbpHasi TOYKA JBIDKETCA NPSIMOJUHEHHO IO 3aKOHY

x(1) = —t! 61 — 41> + 5t —5 (rme X— pacCTOosSHME OT TOYKHM OTCUeTra B
MeTpax, L — BpeMsl B CEKyHJaX, M3MEPEHHOE C Hauaja JBWkKeHus). Haligute ee
CKOpOCTH (B M/C) B MOMEHT Bpemenu / = 3 C.
6. (2 6amra) Ha pucynke n3zobpaxén rpaduk ¢dyaxnnu Y = f(X) 1 kacareapHas
K HEMy B TO4Ke ¢ abcuuccoi Xo. HaiiguTe 3HadeHue npou3BoaHoi GyHkiuu f(X) B
TOUKE Xo.
A

3

o1 /5

(x=2)(x+3) >0
(x—8)

8. (2 6ama) Uccnenosars pynkuuio f{x)=x3 — 3X 1 mocTpouTh €€ rpadux.

7. (2 6anna) Pemute HepaBEeHCTBO:

JdonojiHuTEIbHAS YACTh
Ilpu evinonnenuu 3adanusa 9 3anuwiume XxXo00, 000CHOBaAHUE pPeUIeHUA U
NOJIYYEeHHbLIL Omeem.
9. (3 6amma) ®upme «KOHTAaKT» BBIACISAIOT Y9acTOK 3emMud Iuiomanasio 100
M2, TIpeasararor 4eThipe y4acTKa pasHbIX pasmepos: 25x4; 20x5; 12,5x8; 10x10.
Kakoit yudactok omobpur naupektop ¢upmbl «KoHTakT», y4UTBHIBas, dYTO
HE00X0UMO OYIET MOCTaBUTh 3a00p MO MepUMETPy?

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3apaHus
OtBer B b A B 8 1,25 (-3; 2), - 10x10
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Tema: Muozozpannuku u mena épauieHus

TeopeTrnuecKkne BONPoOChI:

1. [Iponomxure onpenenenne: « MHOrOTpaHHUK — 3TO. ...

2. [Iponomxure onpenenenue: «llpusma — 3t1o...».

3. [Tponomxure omnpenenenue: «lIpAMOyronpHbI Napajuieenunens —
3TO...».

4. [Tponomxkure onpenenenne: «Kyd — 370...».

d. IIponomxure onpenenenue: «llupamuaa — 310...».

6. ChopmynupyiiTe  CBOWCTBO O  TPOTUBOJCKAIIUX  TPAHAX
napajuieJenuIe/a.

7. CdopmynupyiiTe CBOWCTBO O IMArOHAISAX NMapaijiesienunena.

8. Cdopmynupyiite CBOMCTBO O JUAroHajd U JHMHEWHBIX pazMepax
IPSAMOYTOJIBHOTO Mapajuieienuneaa.

Q. Kakast mpu3ma Ha3bIBaeTCs MpsMOi?

10. Kakas npu3ma Ha3bpIBaeTCsl MPABUILHOM ?

11. PackpoiiTe NOHITHE «IIpaBUJIbHAS TUPAMULIAY.

12.  Yro Takoe anodema npaBUIbHON MUPaAMUIBI?

13. B dem orauuMe TMOJHOM TMOBEPXHOCTH TMPHU3MBI OT TIOJHOMN
MTOBEPXHOCTH TTUPAMHUIBI?

14. CdopmymupyiiTe TeOpeMy O BBIUHUCICHUU OOKOBOW MOBEPXHOCTHU
IIPSIMOU TTPU3MBI.

15. Cdopmynupyiite TeOpeMy O BBIUUCICHHUU OOKOBOW TMOBEPXHOCTH
PABIJILHON MTUPAMUJIBI.

16. HazoBurte mpeamersl W3 Bamied MnpodecCUOHATLHONU NESITEIbHOCTH,
KOTOpbIE UMEIOT (DOPMBbI MHOTOI'PAaHHUKOB.

17. Kakue MHOrOrpaHHMKHA Ha3bIBAlOTCS MpaBWIbHBIMHU? Ilepeuncnure
IPABUJIbHBIE MHOTOI'PaHHUKHU.

18. IlIponmomxure onpenenenue: « lumuuap — 31o...».

19. IIponomxure onpenenenue: «Konyc — 3to...».

20. IIpomomxute onpenesieHne: «Y CECUEeHHBIN KOHYC — 3TO...».

21. Tlpomomxwute onpenenenue: «Illap — 310...».

22. Yrto aBnseTCs BHICOTOM YCEUEHHOTO KOHYyca?

23. UYrto sBisieTCs OCEBBIM CEUYEHHEM IWIMHJIpA, KOHYCAa, YCEYEHHOTO
KOHYca, mapa?

24.  TlepeuncnuTe €QUHUIBI U3MEPEHUS TUIOMIAAHN, 0ObeMa.

25. Uemy paBHO OTHOIICHHE TUIONIAICH MOBEPXHOCTEH MOJOOHBIX (HUTYP
B IIPOCTPAHCTBE?

26. Uemy paBHO OTHOIIICHHE 00HEMOB TTOIOOHBIX (UTYP B IPOCTpPaHCTBE?

27. HazoBuTe mpeameTsl U3 Bamiel MpodecCHOHAIBHON AeATeIbHOCTH,
KOTOpBIE UMEIOT (DOPMBI TEN BPALLIEHUS.
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KoHuTpoJabHast padora
Qo0s13aTe/IbHAS YACThH
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHBIIL OmMeem U3 Yemvlpex

l’lpeo./'lO.’)iC(ZHH blX.

1. (1 6amr) B kakux enMHMIIAX W3MEPSAETCS IUIOLIAb MOBEPXHOCTH
MHOTIOTrpaHHUKa?

A) B rpanycax; b) B merpax; B) B kBamgpartHbix MeTpax; [') B ABYrpaHHBIX
rpagycax.

2. (1 6amn) Ilnomanb OOKOBOM IMOBEPXHOCTH MPU3MBI BBIYUCISETCS IO
dbopmyiie:

A) S =Seox + 2 Soci.; B) Seox =Poc™H; B) S = Boox + S Socu; I') S60K =2Pocy™H.

3. (1 6amn) Yto sABIAETCS OCEBBIM CEYEHHUEM YCEUYEHHOI0 KOHyca?

A) paBHOOenpeHHBIM TpeyroiabHUK; b) paBHOOenpeHHass tpaneuus; B)
NpSIMOYTOJIbHUK; [') mpsiMOyrosbHas Tpanemus.

4. (1 6amn) Kakas ¢urypa monydaercs NpH BpalleHUU MPSMOYTOJIbHOTO
TPEYroJIbHUKA BOKPYT OJTHOTO U3 CBOUX KaTETOB?

A) xonyc; b) yceuennslit konyc; B) nupamuna; I') yceueHHast nupamu/ia.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 pewteHus U NOJAYYEHHbLU
omeem.

5. (2 6amna) Pebpo ocHOBaHMS TPABWIBHOW TPEYTOJBHOW MUPAMHIBI 3 M,
anodema 6M. Haiinure miomnaabs O0KOBOM MOBEPXHOCTH MUPAMU/IBI.

6. (2 6ama) luaronans Ky0a paBHa V/588. Haiinute ero o6nem.

7. (2 6amna) IIpamMoyroapHUK CO CTOpOHAMHU 8CM M 3CM BpaIaeTCsl BOKPYT
Oompiieit croponbl. Halimure o0beM, Tuiomaan 60KOBOM U MOJHON MOBEPXHOCTEN
MOJIYYEHHOTO TeJa.

8. (2 Gamma) BeuucianTh MOBEPXHOCTHh KPBIIMIM JOMa, UMEIOMEro (Gpopmy
nosrycepsl paauyca 0,5 M. B oTBeT 3anuiure 4ucio, ASJICHHOE Ha 7.

JdonojHurebHasg 4acTh

Ilpu evinonnenuu 3adanus 9 zanuwiume xo00, 000CHOBAHUE pEeUIEHUA U
NOJIYYEeHHbLIL Omeem.

3. 9. (3 6ayna) B xoakcukaiabHOM Kabele

UUIMHIPUYECKUI TPOBOJ (KUjIa) OXBaueH

TpyOuaToi obomoukoi. Haitu: a) mimomans
ceueHus TpyouaToi o0oouku, ecau RO=5 mm,
JJTMHA BHYTPEHHEH OKPYKHOCTH CEUYCHUS
000JI09KH OTHOCHUTCS K JJIUHE OKPYKHOCTH

KUIIBI, Kak 16: 10, a miuomans ceuyeHus kadbens
paBHa 314 mM?; 6) paguycsl Rz u Ro, eciu R1 = 6 MM, a momanu tpex
KOHIIEHTPUYECKUX OKPYKHOCTEH, 00pa3ylonuXcsl B CEUEHUU, OTHOCSATCS,
kKak 5:3:2.
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ITAJO0HBbI OTBETOB:

Homep 1 2 5 6 7 8
3a/laHusl
OTtBer B b 27 2744 72 m, 1/2
48 m;
64 n
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Tema: Ilepsooodpasnas ghynkyuu, ee npumenenue

Teopernyeckue BONpPOCHI:
[Mpomomxkute onpenenenue: «Dynkiusa F(X) Ha3pIBaeTes ... ».
Packpolite reoMeTpruecKuil CMBICI ONPEIEIIEHHOIO HHTETPaJIa.
IIponomxure onpenenenue: «KpuBonruHenHas Tparenus — 3T0. . ..
Chopmynupyiite popmyny Herorona-JIeiibuuiia.
B dem 3aknrouaercs o0l BUI BCEX MEPBOOOPA3HBIX?
[lepeuncnure nmpaBuiia BEIYUCIECHUS HHTETPAJIOB.

ocogakrwnE

KourpojgbHasi padora
Q0s13aTeIBLHAA YACTh
Ilpu pewenuu 3aoanuit 1-4 3anuwiume npPAsUILHLLIL OmMEEM U3 Yemblpex

npeooIHceHHbIX.

1. (1 Gamn) ns xaxod u3 QyHkuuii Qynxius F(x)=x3-3x*+1 sasnsercs
nepBooOpa3Hoit?

A) f(x)=3(x?-2); B) f(x)=3x(x?-2); B) f(x)=3x%-6x+1; I) f(x)=3x2-6X.

2. (1 6amn) dana pynkuus f(x)= 3x*+1. Yemy pasna F(1)

A)2;B)4;B)6;T) 1§.

3. (1 6ayn1) OOImMIA BHJT BCEX TEPBOOOOPpa3HbIX s f(X)=SinX?

A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.

4. (1 6amn) Berumciaure onpeieeHHbIA HHTETpa | 12 xdx.

A)-1;b) 1; B)-1,5;T') 1,5.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 peuwienus u NOaAYYEHHbHLI
omeem.

5. (2 Gamma) Ssmserca maum F(x)=x3-3x+1 nepBooGpasHoil mus (yHKIUM
f(x)=3(x?-1)?

6. (2 6amna) 3anaiite neproobpasHyro F(x) mis Gynkuuu f(X)=3x-2x, ecnu
M3BECTHBI KoopauHatel Touku M (1, 4) rpaduka F(x).

7. (2 6amna) Ha pucynke uzoopaxen rpaduk pyaxuuu Y=f(X), onpenenéunoit
Ha uHTepBayie (—3; 11). Haiinure HaumensbInee 3naueHne GyHkuu f(X)Ha orpeske
[2;9,5].

u

A y= fix)
RESRESEESEN/.)
3 . ‘AR =
) / ‘-,l 11
NN/ LY
A/ N/ ]

8. (2 6amma) Ha pucynke m3o0paxen rpaduk HekoTopoir ¢yakuun Y=f(X).
Tlonb3ysch PUCYHKOM, BBIYMCIIUTE ONPEIeIEHHbI MHTErpa [ 15 f(x)dx.

39



o e o s e e s s e s

Y

JlomoJHUTEJLHASA YACTh

Ilpu evinonnenuu 3adanua 9 3anuwmiume xo00, 000CHO8AHUE peUIeHUA U
NOYYeHHbLI OmEem.
9. (3 Gayuta) BerauciauTh MJI0Maab 3eMEJIBHOTO y4acTKa, IEPUMETpP KOTOPOit
orpaHn4uBaioT JuHUKA y=0, Y=X, y=-2x+6. Pemmts aBymMs crocodamu. Crenarb

YEepPTEK.

ITAJIOHBI OTBETOB:

Howmep 2 3 4 5 6 7 8
3amanus
OTtBer A b r na x3-x2+4 -3 12
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Tema: Cmenenu u kopuu. Cmenennasn oyHKyus

Teopernueckne BONPOChI:

1. Cdopmynupyiite onpeneneHrue CTeNeHHON (yHKIUU.

2. [lepeuncnuTe CBOICTBA CTENEHHOW (PYHKIIMU C IIEJIBIM MTOKA3aTEIEM.

3. IlepeuncnnTe CBOMCTBA CTEIEHU C JEHUCTBUTEIBHBIM I10KA3aTEIIEM.
[IpuBenure npumMepsl.

4, Ilepeuncnure cBOWCTBAa KOpHS HarypalnbHOW crteneHu. l[IpuBemure
pPUMEPBI

d. Ha dro wHeoOxomuMo oOpaTHUTh BHUMAaHHME TIPU  PEHICHUU
VPPALMOHAIBHOTO YPABHEHUS YETHON CTEIICHU?

6. Yemy paBeH KOPEHb YETHOM CTEIEHHU U3 OTPULIATEIBHOTO Ynciia?
[IpuBenure nmpumep.

7. Yemy paBeH KOpEHb HEYETHOM CTENEHW W3 OTPULATEIILHOIO 4ucia?
[IpuBenure nmpumep.

8. Ha yTto croutr oOparuTh BHUMaHHUE MPHU PELICHUH UPPALUOHATBHBIX,

IPOOHO-paIIMOHANIbHBIX YPaBHEHUN U HEPABEHCTB?

KourtpoJsbHas padora
Oos3aTebHAsS YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHLIIL Omeem U3 Uemvlpex

npeo10IHCeHHbIX.
1. (1 6amr) Mexay kKakuMu JBYMsI HATypajdbHBIMH YUCIIAMU HAXOAUTCS
qpcio 3/19?
A)19u20;b)2u3;B)18u19;1")3 u4.
2. (1 6amn) Onpenenure KOpeHb ypaBHeHus x°=125
A)3.;b)-3;B)-5,1)5.
3. (1 6amn) Pacnionoxxute B mopsJike BO3pACTaHUS yUca: 2; i/S_, V17

A)2;3/5;,V17;8) 2; V17; 3/5; B) 3/5; 2; Y17, 1) V17; 2; /5.
4. (1 6amr) YMHOXkas yuciia ¢ OIMHAKOBBIM OCHOBAaHUEM, UX CTECTICHHU. .. ?
A) ymuoxaem; b) nenmum; B) ckimanpiBaem; I') oTHuMaeMm.

Ilpu eévinonnenuu 3a0anuii 5-8 3anuwiume x00 peuieHus U NOJAYUEHHbLU

omeem.

5,58 . ,2,9

a -a

6,48
a opu a=7.

(V12 ++/8)

y 10+96

6. (2 6amta) HaiiguTe 3HaueHUE BhIpAKEHUS + :
7. (2 6anma) PaccrosHme ot HaOmomaTess, HaXOMAIIETOCs Ha HEOOJBIIOM
BbICOTE N KHJIOMETpPOB Haja 3eMJEH, 10 HaOJI0JaeMOW WM JIMHUU TOPHU30HTA

5. (2 6anmna) Halinure 3HaueHHE BBIpAKCHUS
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BBIYHUCIISIETCS TI0 hopmyIie I'=V2ZRh , tie R=6400 kM — pannyc 3emun. C kakoi
BBICOTBI TOPU30HT BHJEH Ha paccTosHuM 48 xuiomeTpoB? OTBET BBIpA3UTE B
KHJIOMETPAX.

8. (2 6ama) Pemmre ypaBuenue v —32—x=2.

JIONOJIHUTEIbHAA YaCTh
Ilpu evinonnenuu 3adanusa 9 3anuwiume xo0, 000CHOBaAHUE peUIeHUA U
NOJIYyYeHHbLIL Omeem.
y=1/x

9. (3 6amma) Pemute rpaduuecku cucTeMy ypaBHEHUIN: {

y=x
ITAJTOHBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHuAa
OtBer b r B B 49 2 0,18 -36 (1;1)
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Tema: Ilokazamenvhaa hynkyus

Teopernueckne BONPOCHI:

1. Chopmynupyiite ornpeeaeHue nokazareIbHOW QPyHKIIUH.

2. [lepeuuncnauTe cBOMCTBA ITOKa3aTEIbHON () YHKITUH.

3. [lepeyucnaure cnocoObl pelieHrs MoKa3aTeIbHbIX YPaBHEHUM.

4. ChopmynupyiiTe MOpaBUIO pEUICHUS] TPOCTEUIINUX TOKa3aTeIbHBIX
HEPaBEHCTB.

S. B uem 3akmrovaercs rpaduyueckuii cnoco0 perieHusi ypaBHEHUM.

6. IlpuBemure npumep QYHKIIMOHAILHONM 3aBUCUMOCTH IOKa3aTEIbHOU
GYHKIIUY U3 peabHON KU3HH.

KoutpoabHas padora

Q0s13aTeILHAA YACTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuIbLHLIL OmMEem U3 Yembvlpex

npPeo10IHCEeHHDIX.

1. (1 6amn) Ilpu kakoM 3HaUYeHHH a QYHKIMS y=a* yObIBaeT Ha BCE 00acTH
onpeaeeHus?

A) a=§; B) 2=8,25; B) a==: ) a=V3.
2. (1 6amn) Ha pucynke nzobpaxkén rpapux pynxmun Buaa f(x)=a*. Haiigure

3nauenue f(2).
YA

T
o

| {) 1. X
A) 25.; b) 5; B) 32; I') Her BepHOTO OTBETA.
3. (1 6ayn) Oyukuus 3agana Gopmynoit: f(x)= (%)x. Yemy paBHo f(-2)?
A) -y B) 4 B)4D)V2

1 x—13

—= =3.
4. (1 6amn) Kopens ypaBHeHUs (9) ?
A) 12,5;b) 13; B) 14; ) 15.

Ilpu evinonnenuu 3adanuii 5-8 3anuwiume x00 pewienus u NOaAYYEHHbHLI
omeem.

5. (2 6amna) Halinure KopeHsb ypaBHenus 3*2-5*3x=12

6. (2 6anna) CKOJIBKO LENbIX PENIEHU UMEET HepaBeHcTBO 1<7*1<49?
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Qv 42
— 25 Bx—x
7. (2 6amna) Haitaure Touky Makcumyma (QyHKIHH Yy = :
8. (2 Obamma) B xome pacmaga paguMoaKTHMBHOIO H30TONA €ro Macca

_ —t/T
m(t) =mgy-27""",
YMEHBIIAETCS MO 3aKOHY r7ie Mo— HayalbHas Macca M30TOINa,
t — Bpems, mpouieaniee 0T HAYaJIbHOIO MOMEHTa, | — mepuo noiypacmnana. B
HayaJbHbII MOMEHT BpeMeHHM Macca u3zoromna 184 mr. Ilepuon ero monypacnana
cocrapyisier 7 MuH. Halinure, yepe3 CKOJIbKO MUHYT Macca U30Toma OyleT paBHa
23 mr.

JlomoJHUTEJLHASA YACTh
Ilpu evinonnenuu 3adanusa 9 3anuwiume xo00, 000CHOGAHUE PEUICHUA U
NnOJIyYeHHbLIL Omeent.

—2x=0
9. (3 6ayma) Pemmre rpaduyuecku cucteMy ypaBHEHHIA: g, _ox =0
ITa0HBI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9
3aJaHuA
Oteer B A B A 1 2 -4 21 (2;4)
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Tema: Jlozapugmot. Jlocapugpmuueckan pynkyus

Teopernueckue BONPOChHI:

1. Chopmynupyiite onpeneneHue Jorapu@mMudeckoi ¢yHKIUU.

2. [lepeuucnure cBoicTBa JorapuMudecKkon HyHKIUU.

3. [Iponomkure onpenenenue: «Jlorapudpm — 3T0...».

4, Yemy paBeH sorapudm npousBeieHus?

S. Yemy paBeH norapu@m 4acTHOro?

6. [IpuBeauTe mpuMepbl Jorapu(MUYECKON CIUpATM B TPHUPOJIEC U B
OKpYKaroleM MHpE.

7. Ha 4to cTouT 00paTuTh BHUMAaHHE MPU PEHICHUH JIOTapU(PMUUECKUX
Y YPaBHEHUI U HEPABEHCTB?

6. [lepeuncnute cnocoObl pelieHus JorapuMUUIECKUX YpaBHEHUH.

7. ChopmynupyiiTe MpaBuiIO peleHUs] MPOCTEHIINX JOrapupMUIECKUX
HEPaBEHCTB.

8. B uewm 3akmmouaetcs rpaduyeckuii cnoco0 peiieHust ypaBHEHUH.

6. [IpuBeaute mpumep (HYHKIIMOHATHHOW 3aBUCHMOCTH JIOTapu(MUIECKON
GYHKIIUY U3 peabHOU KU3HH.

KourpoJjbHas padora
Oos3aTebHAsS YaCTh
Ilpu pewenuu 3adanuit 1-4 3anuwiume npasuibHLIIL Omeem U3 Yemvlpex

npPeoI0IHCeHHbIX.
1. (1 6an) Kakas u3 hyHKIM BO3pacTaeT Ha Bced 00JIacTH
onpeeneHus?
A) f(x)=log: x; B) f(x)=0,7%; B) f(x)=x% T) f(x)=loga x.
2

2. (1 6amn) Ykaxute obnacts onpeaeneHus ynkimu f(x) = 1g Zxx::

A) (-7;1,5); B) (-0; -1.,5), (7; +20).; B) (-1,5; 7); T') (-00; -7), (1,5; +o0).
3. (1 6ann) Pacnonoxute B mopsajke Bospactanus: logg s 4; 10gq 5 0,4,
1
logg s "

1 1
A) logos 4;10go5 0,4 ;108057 ; b) logos 4l0gos ;10805 0,4

1 1
B) logg s o logos0,4;l0o80s54; I')loggs0,4; loggs " logg s 4.

4. (1 6amn) Haiinure KOpeHb ypaBHEHHS logy(5 —x) =2.
A)11; B) -11; B) -3; T) 3.

Ilpu evinonnenuu 3a0anuii 5-8 3anuwiume x00 pewteHus U NOJAYYEHHbL
omeem.
5. (2 6amna) OnpesienyTe 3HAYCHNE BRIpaXeHNs logy 2 + logy 3 + 210824,
6. (2 6aa) YkaxkuTe HaMMEHbIIIEE 11eJ10€ PEIICHUE HEPABEHCTRA:
log;(6x —4) > 2.
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7. (2 6anna) Halinure Touky MakcuMyma (QyHKITUH
y=8In(x+7)—8x+3.

8. (2 Oamma) [ms obOorpeBa NOMEHICHUS, TeMIlepaTypa B KOTOPOM
nojepxkuBaercsi Ha ypoBHe T,=15° depe3 paamaTop OTOIUICHHS MPOITYCKAIOT
ropssayro Boay. Pacxon mpoxogsiieii uepe3 TpyOy paauatopa Bojabl m = 0,6 Kr/c.
[Tpoxozas mo TpyOe paccTosiHUE X, BOJIa OXJIAXKIACTCS OT HaYaJIbHON TEMIEpaTyphI

cm T, — T, Br-c
x=0a—Ilog, ———, ¢ =4200
T:=91° no Temneparypsr T, mpuuém Y —Tu rpe kr-°C
Bt
Y =28—
— TEIIOEMKOCTh BOJBI, M -° C — koaddumuent Temmoobmena, a & = 0,8

— mnoctostHHaa. Halinute, 1o kakod Ttemneparypbl (B rpanycax Llembcust)
OXJIQIUTCS BOJIA, €CIIM JUIMHA TPYObI pasnaropa paBHa 144 m.

JlOTOJIHUTEJILHASA YACThH
Ilpu evinonnenuu 3adanus 9 3anuwiume x00, 000CHOBaAHUE peUIEHUA U

ROJIyueHHbLIL Omeen.
9. (3 6ayma) Pemmre rpaduyecku cucremy
+ 2x = log3 135 — log3 5

ypaBHeHHﬁ:{y

2y—3x=6 '
ITAJIOHBLI OTBETOB:
Homep 1 2 3 4 ) 6 7 8 9
3a1aHUA
OtBer A r A b 5 3 -6 34 0;3)
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1.

Tema: Inemenmot KOM6unam0pul<u, cmamucmuku u meopuu

6epoamuocmen

Teopernyeckue BONpPOCHI:
[Ipomomwkure omnpenenenue: «CnoydaiitHoe COOBITHE — 9TO...».

[TpuBenute npumep.

2.

3.

4,
3TO...».

©WooNo O

10.
Jarpamm.
11.

[IpuBenute nmpumep TOCTOBEPHOTO COOBITHS.
[TpuBeauTe mpuMep HEBO3ZMOKHOTO COOBITHSI.
[Tponomxute omnpenenenue: «BeposTHOCTh CIy4allHOTO COOBITHUSI —

Chopmynupyiite MpaBUIO0 HAXOXKICHUS CII0KEHUS BEPOSTHOCTEH.
CdopmynupyiiTe IpaBUIO YMHOXEHUS BEPOSITHOCTEN.

Kak nHaiitu cpennee apupmeTniaeckoe YucaoBoro psaa?

Kak HaliTu MeauaHy 4uCIOBOro psiaa?

Kak Bpramcisercs pazmax 4MciioBoro psjaa’?

Jns dero HyxHbl auarpammsbl, rpapuku? Ilepeuucnure BHIIBI

HpHBeI[I/ITe INpUMCPBI  IIPOABJICHUA 3dKOHA OOJNIBIIINX 4YHCEII B

IMPHUPOAHBIX SBJICHUAX.

12,

[IpuBeauTe npuMepsl MPOSIBICHUS 3aKOHA OOJBIINUX YHCEIl B

0OIIIECTBEHHBIX SIBJICHUAX.

13.
14.
15.
16.
17.
18.
19.
20.
21.

Uto u3y4aer craTucTuka?
[Iponomxute onpenenenue: «CodeTaHue — 3T0...».
[Tponomxute onpenenenue: «PazMerieHue — 3To...».

IIponomkure onpenenenue: «llepecranoBku — 3T0...».
IIpuBegure nprumep MHOKECTBA U3 PEAJILHOU JKU3HMU.
IIpuBenuTe npuMep onepannuy NepecedyeHrs MHOKECTB.
[IpuBenuTe npumMep onepauuu 0ObEAMHEHUS MHOXKECTB.
IIpuBenuTe npuMep onepannuy pasHOCTH MHOXKECTB.
Packpoiite moHATHA «Tpady, «IEPEBOY», KIIUKID).

KonrpoJsbHast padora
Q0s13aTCILHAA YACTh

Ilpu pewenuu 3adanuii 1-4 3anumwiume npasuibHblL Omeem U3 Yemlpex
nPeo10IHCEeHHDIX.

1.

(1 6amr) KomOunaroprka — 3T0 pa3aesl MaTeMaTUKH, OTBEYAIOIINI Ha

BOIPOCHI CKOJILBKUMH CITIOCOOAMH MOKHO BBIOpAaTh AJIEMEHTHI ...
A) 3alaHHOTO KOHEYHOTO MHOXECTBa; b) OECKOHEUHOro MHOXeCTBa; B)
ar000ro MHOXKECTBA; [') upparmoHanbHbIX YUCET.
2. (1 6amn) CoenuiHeHUST M3 N DJIEMEHTOB, OTJIMYAIOIIMECS APYr OT Jpyra
TOJIBKO TTOPSAJIKOM PACIOJIOKEHHUS B HUX AJIEMEHTOB, HAa3bIBAKOTCSI:
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A) nepecranoBkamu; b) coueranusimu; B)  pazmemenusimu; 1)
KOMOUWHAIUSAMHU.

3. (1 6am1) Yncsao BceX BOZMOXKHBIX pa3sMEIICHHH BRIYUCIIAETCS 110 (hopMyIe:
A) A" =n(n—m); B) A =n(n—1)..(n—m+1); B) A" = n r

(n-m)?’

M=nn+m)

4. (1 6amn) ['pynnupoBka — 3710...

A) ynopsiiodeHue eAVMHUL] COBOKYITHOCTM N0 Mpu3HaKy; b) pa3Ouenue
€IMHUIl COBOKYIIHOCTH Ha TpYyNNbl MO NpHu3HaKy; B) o0oOmieHne eIMHUYHBIX
¢dakToB; [') 06001IeHNE €TMHUYHBIX IPU3HAKOB.

Ilpu evinonnenuu 3ad0anuii 5-8 3anuwiume x00 peuwieHus u NOaAY4eHHbL
omeem.

5. (2 6amna) B cpennem u3 2000 HacocoB, MOCTYIMUBIIMX B TMPOJIAXKY, 6
nojarekaroT. Haliiute BEpOATHOCTH TOTO, YTO OJUH CIy4alHO BBIOpAHHBIN IS
KOHTPOJISI HACOC HE MOATEKAET?

6. (2 6anna) Halitu Mmony, Memany u cpenHee Beioopku: 7, 4, -1, 3, -3, 0.

7. (2 6anna) B Opurazge 4 >xeHmmHbl U 3 Myx4uHbl. Cpean 4IeHOB OpUraabl
paspirpeiBatoTcs 4 Ousera B Tearp. KakoBa BepoOsSTHOCTh TOrOo, 4YTO Cpenu
obnajaTenell OMJIETOB OKAXETCs 2 )KEHIUHBI U 2 MY>KUYUHBI?

8. (2 6ayna) CKOJIBKUMH CITOCOOaMHM MO>KHO MOCTABUTH 4 KHUTH B OJIUH PsAJl?

JdonoJHUTEIbHAS YACTh

Ilpu evinonnenuu 3adanus 9 3anuwiume xo00, 000CHOBAHUE pPEeUIEHUA U
HOJIYYeHHbLI Omeem.

9. (3 Oamma) YroObl TOCTYNUTh B HWHCTUTYT Ha CIEUUATBLHOCTD
«DNEKTPUUECKHUE CTAHIIUU, CETH U CHCTEMBI», aOMTYpHUEHT TOJDKEH HaOpaTh Ha
EI'D> ne menee 70 OaqioB MO KaXIOMy U3 TPEX NPEIMETOB— MaTeMaTHKa,
pycckuil s3pIK W (pu3uka. UTOOBI MOCTYNUTh Ha CIEHMHAILHOCTH «KomMmeprusy,
HY)KHO HaOpatb He MeHee 70 OaJIOB MO KaXKIOMY W3 TPEX MNPEIMETOB —
MaTeMaTHKa, PyCCKUH S3bIK M OOIIECTBO3HAHUE.

BepositHocTh TOro, 4yTto abUTypueHT 3. moaydyuT He MeHee 70 OayyioB 1O
marematuke, paBHa 0,6, mo pycckomy si3piky — 0,8, mo ¢usuke — 0,7 u mo
o6mectBo3Hanuro — 0,5.

Haitaute BEepOATHOCTH TOr0, YTO 3. CMOXKET MOCTYIUTh XOTA Obl Ha OAHY U3
JBYX YIIOMSHYTBIX CIICIIHAILHOCTEH.

ITAJIOHBI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9
3ajaHus
OTtBer A A B A 0,997 Mogpsl 18 24 0,408
HeT, 35
1,5;1,7
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2.2. 3agaHus 1J151 POMEKYTOYHOM aTTecTAluU

[IpomexxyTouHast —arTtecTtaisi MPOBOJIUTCS MO OKOHYAHWUU HW3YYEHUS
obmeobpaszoBarenbhol  aucuuiuinabl  OOJ1.07 Marematuka. (IIpermomaBarenb
IPOBOJUT TIPOBEPOUHYIO pabOTy, KOTOpasl MpelHa3HaueHa MJisi MPOMEXKYTOUYHOM
aTTeCTallii, UTOTOBOM OLIEHKHW y4e€OHON MOJATOTOBKH CTYJIEHTOB, 3aBEPIIUBIINX
ocBoeHue ob1eoopaszoBarenbHoi auctuminabel OO/1.07 Maremaruka.

3amaueld TpoOBEJEHUS MTPOBEPOUYHON PAOOTHI SIBISIETCS OMpENEeTICHUE YPOBHS
YCBOEHHUS COJCp)KaHUs O0pa3oBaHUs IO OOIIEe00pa30BaTEILHOW JUCIUIUINHE
OO/. 07 MaremaTuka.

HroroBasi npoBepouyHas padora
JK3aMeHANMOHHbIE 32JaHUsl 110 TUCIMIIJIMHE

3ananus 145 npoBeaeHus arrecranuu cryaeHToB [1I0O B nucsMenHoi popme
1o yueOHoOM qucumivinue: «Maremaruka
(TexHOJIOrM4ecKH i Mp oPuJIb)

KOMILJIEKT Nel

BapuanTt 1

5 1
1. Beluuciure 3HaueHue Beipaxkkenus 16~ ¢+ — (0,01)"z+ 12 - (79)3 — 16 -

_2
275: 6473
2. Pemnre ypaBHeHue cos2x = 2cosx — 1

3. VipocTtute BeIpakeHue 31083 Va+1

4. Ynpocture BbIpa)KEHHE
3w 21‘[+ 3m 2m, N 11 3m m  3m,
(sin 12 oSt cos 7 -sin— )* + (cos 12 COS— —sing, -sin— )

5. Pemure ypaBHenue 32X71 4 32x72 . 32x~4 = 315

6. Pemte HepaBeHcTBO logoe (1 — 0,2x) < %
16

% 5

7. Haitnute o6acTh onpenesieHus GyHKIUU Y = (;)295—4 —g
i 1-2

8. Haiigure 3nauenue f' (1), ecmuf(x) = 5x+’2‘

9. OcHoBaHue paBHOOEIPEHHOTO TPEYrOJIbHUKA PaBHO 6CM, a OOKOBas CTOpOHA
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10 cm. K G0oKOBBIM CTOpOHAM MPOBEJEHBI BHICOTHI. BhiuncianTe IIMHYy OoTpeska,

KOHIIAMH KOTOPOTI'O CIY>KAaT OCHOBAHHUS BBICOT

10. OnuH nuAMHAP NOJyYEH BpPAlIEHUEM NPSAMOYTOJbHUKA BOKPYT CTOPOHBI § CM,

a BTOPOM, BOKPYT CTOPOHBI 6 cM. Haliute oTHOIIEHHE OOKOBBIX MOBEPXHOCTEH U

00bEMOB HIWJIMHAPOB.

Kpurepuu olieHUBaHUA:

5 (oTIMYHO) — JIFOOBIE TPABMIIBHO BHITIOJIHEHHBIE 8 3a/IaHHM, J1Ba U3 KOTOPHIX
reOMETPUYECKUE 3a]IaHuUs;

4 (xoporio) - 00ble MPaBUIIBHO BBIMOJIHEHHBIE 7 33JaHHi, OTHO U3 KOTOPBIX
reOMETPUYECKOE 3aaHuE;

3 (YIOBIETBOPUTEIHHO) - JIFOOBIC TTPABUIIHLHO BHITIOJTHECHHBIC 5 3aaHUH,

2 (HEeyIOBJIETBOPUTEIILHO) - MEHEE 5 BBIMOJIHEHHBIX 3aJJaHUM.

3ananus 145 npoBeaeHus arrecranuu cryaeHToB II0OO B nucbmenHoi popme

1o yueOHoOM qucuuivinue: «MaremaTuka
(TexHoJOrn4ecKuii npoduinb)
KOMIIJIEKT Ne 1

Bapuanr 2

1
1 - 1
N _ 1\ 3 1,-1
1. Beraucnute 3HaueHue BelpakeHus 216 s - (g) 2451, (—125) + (—81 4

2. Pemre ypaBHeHue cos?x — sinx — cosx = 0
3. Vipocture Beipaxerne 49105108714

4. YIIpoCTUTE BBIPAKEHUE
31 2T 31 2T T 31 T 31

(sinl—o- cos? + cosl—o . sin?)2 + (cosl—o- cos? — sin1—0 - sin?)2

5. Pemre ypaBHeHue 3 - 2% - 2X71 + 5. 2%72=120

6. PemmnTte HepaBeHcTBO logg 3(4x — 15) = 0

9

o 2
7. Haitnute o6acTh onpenesieHus GyHKIUN Y = (5) Sx+2 Z
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xX—2
3—-2x

8. Haiimure 3nauenue ' (1), ecmu f(x) =

9. OKpyXHOCTb Kacaercsd OOJIbIIEro Karera HpsSIMOYIOJbHOIO TPEYroJbHUKA,
IPOXOJIUT YE€pe3 BEPIIMHY MPOTHUBOJIEKALIETO OCTPOro Yrjla U MMEET LIEHTP Ha
TUIOTEHY3e TpeyronbHuKa. Haligute paanmyc OKpPYKHOCTH, €CIU  KaTeThbl
TpPEYroJbHUKA PaBHBI 6 cM U 8 cM

10. JlmaroHamp oOCEBOro ceyeHHs LWIMHApAa paBHa 48 cM. Yron Mexay
TUAroHajdbl0o U 00pa3yrolied MWIMHIApa pPaBeH 60°. Haiiqute TUIOMAID
MOBEPXHOCTHU U 00bEM LIMIIMHJIPA.

Kputepum oLicHUBAHUS:

5 (oTMYHO) — JIFOOBIE TTPABMIIBHO BHITIOJIHEHHBIE 8 3a7jaHUH, IBA U3 KOTOPBIX
TCOMETPUUECKHUE 3a/IaHUS;

4 (xopo1o) - Jar00bIe TPaBUILHO BHITIOJIHEHHBIE 7 3aJaHUNA, OJHO U3 KOTOPBIX
TEOMETPUYECKOE 33/IaHUE;

3 (YIOBJIETBOPUTENLHO) - JIFOOBIC MPABUILHO BHIMIOJHEHHBIC 5 3aaHUH,

2 (HEyIOBJIETBOPUTEIHHO) - MEHEE 5 BBIMOJIHEHHBIX 3aJJaHUN

51



3.PeKOMeHI[yeMaﬂ Jaurepatrypa 1 HHbI€ HCTOYHUKH

3.2.1 OCHOBHBIE IEYATHBIE U3TAHUS
1. Maremartuka: y4ue0. s CTYAEHTOB YUPEKIECHUI cpel. mpod. oOpazoBaHus; 1—

e u3aanue. bammvakos M.U., M3naTenbckuii eHTp «Akaaemus», 2025.
3.2.2 OCHOBHBIE AIEKTPOHHBIE U3AHUS

1. Ennnas xomnexuust nudpoBeix oOpazoBarenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata ooOpamienus: 08.07.2023). - Tekcrt:
3JIEKTPOHHBIM.

2. Nudopmanrionnas cucTeMa «Enunoe OKHO JIOCTyTa K

obpazoBarenbHBIM pecypcam». - URL: http://window.edu.ru / (mata oGpamieHwus:
02.07.2023). - TekcT: 3IeKTPOHHBIN.

3. Hayunas AJIICKTPOHHAs oubmoTreka (HOB). - URL:
http://wwwe.elibrary.ru (nara oopamenus: 12.07.2023). - TeKCT: 3JIeKTPOHHBIH.

4, OTtkpeIThi KOUTEK. Maremaruka. - URL: https://mathematics.ru /
(mara oopamenus: 08.06.2023). - TeKCT: AIEKTPOHHBII.

5. [ToBropum matematuky. - URL: http://www.mathteachers.narod.ru /
(mara obopamenus: 12.07.2023). - TekcT: 31eKTPOHHBIH.

6. CnpaBoyHUK TIO MaTeMmMaTuke Juig  IKoidbHUKOB. -  URL:
https://www.resolventa.ru/demo/demomath.htm / (nara odpamenus: 12.07.2021). -
TeKCT: 37EKTPOHHBIN.

1. Cpennsass ~ maTreMarhueckas  HUHTEPHET  IIKOJA. - URL:
http://www.bymath.net / (nata oopamenus: 12.07.2023). - Tekcr: 21eKTPOHHBIN.

8. Oenepanpabiii  moptan  «Poccuiickoe obpazoBanue». - URL:
http://www.edu.ru / (mata oopamienwns: 02.07.2023). - TekcT: 3IeKTPOHHBIH.

9. @enepanpHbIii LEHTP HHPOPMAIIMOHHO-00pa3zoBaTeNbHbIX pecypcoB. - URL:
http://fcior.edu.ru / (mata oopamenus: 01.07.2023). - TekcT: 1K TPOHHBIN

3.2.3 JlononHUTEIbHBIE HCTOYHUKHU

1.Anrebpa u Havana ananuza.10-11 k1. Amumos IILA., Komsrua FO.M. u ap M.:
[Ipocsemenue, 2023.
2.I'eomerpus 10-11 ki : JI.C. Atanacsn, B.®. byry3oB u ap.- M.: IIpocBenienue,
2022.
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