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1. O0mue mo10KeHust
KommiekT KOHTpoabHO-m3MepuTenbHbIX MaTepuanos (KMM) mo aucuumnimHe

00/1.04 Marematuka, MO CHENHMATBHOCTH CPEAHEr0 NPO(ECcCHOHANBHOTO 00pa30BaHUs

23.02.07 TexHuueckoe OOCITY)KMBAaHHE U PEMOHT JBUTATCIICH,

aBTOMOOWJIEN.

CUCTEM M arperatroB

KM pns tekymero xkontpons u KMM g npoMexyTO4HOM arrecTaluu, KOTOpbIE

MO3BOJITIOT OIICHUBATh CPOPMHUPOBAHHOCTH OOIINX KOMIETCHITHIA.

OO0mme KOMIETEHLHMH, OCBOCHUE KOTOPBIX  IOATBEPKIACTCS  ACUCTBHUAMMU
00y4aroLerocs Npyu TEKyLEM KOHTPOJIE U Ha IPOMEKYTOYHOHN aTTeCTalluu:
Kozn u HaumeHoBaHue IInanupyemMble pe3ynbTaTbl OCBOCHHS IUCLUIIIMHBI
popmupyembIx O6mmue JucuunnuHapHsie
KOMIIETCHIIUH
OK 01. Beibupatb cioco0bl | - TOTOBHOCTh K TPYAY, | -  BIAAETh  METOAaMU  JOKa3aTeJbCTB,
peleHus 3a1ad OCO3HAHHME LEHHOCTU | AITOPUTMaMU  pELIEHUS  3a7ad; yMEHHE
npodeccHoHaIbHON MacTepcTBa, (GbopMyIHpOBaTH OMpPEIENICHUs,, AKCHOMBI U
JEATEIIBHOCTH Tpyznoooue; TEOpEMBI,  IPUMEHATH  HUX,  IPOBOJUTH
MIPUMEHUTEIBHO K - rOTOBHOCTh K | IOKa3aTelabHbIE PACCYKIEHUS BXOJE PEIICHUS
pa3IMYHBIM KOHTEKCTaM | aKTUBHOM 3aza4;
JIeSITEIIbBHOCTH - YMeThb OIEPUPOBaTh IOHATUSIMU: CTENEHb
TEXHOJIOTUYECKON U | 4uclia, JOoropupM Yuciaa;, yMEHUE BBIIOIHATH
COLIMAIbHOU BBIUMCJIEHMUS] 3HAUE€HUH U IpeoOpazoBaHuUs
HaIPaBJICHHOCTH, BBIP@KEHUI CO CTENEeHsIMH U Jorapupmami,
CIIOCOOHOCTh npeobpazoBaHue JIPOOHO-PaLMOHAIBHBIX
MHULMUPOBATh, BBIPAXKCHMUI;
IUIAHUPOBATh u|- YMETh OIIEpUPOBAThH MIOHSTHSL:
CaMOCTOSITEJILHO palyoHalIbHBbIE, " UPpaLMOHAIIbHBIE,
BBITOJIHATh TaKylo | I0Ka3aTeJbHBbIE, CTEIIECHHBIE,
JESTEIIBHOCTB; JorapupmMHyIecKue, TPUTOHOMETPHUECKHE
- UIHTEpEC K Pa3JIMYHbIM | yPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;
cdepam - YMETb ONEepUpOBaTh MOHATUAMU: (DYHKIMS,
npodeccuoHanbHOM HeIpepbIBHAs byHKIHS, MIPOU3BOIHAS,
JESATEIIBHOCTH. nepBooOpa3Hasi, ONpeAeiEHHBIH  HHTErpa;
OBnagenue YMETh HAXOJAWUTbH MPOU3BOJIHBIE DJIEMEHTAPHBIX
YHUBEPCAIbHBIMU (GyHKIMH, UCTIOB3Ys CIIPABOYHbIE MaTE€pPUAIbI;
y4eOHBIMU HCCIIEIOBaTh B MPOCTEUIINX Cilydasix (pyHKIHUU
MI03HABATEJIbHBIMU Ha MOHOTOHHOCTb, HaXOJWUTh HauOOJbIINE U
JeNCTBUSAMU: HauMEHbIINE 3HauyeHus (QYHKIHM; CTPOUTH
a) 6a30BbIC JIOTHYECKHE | TPAaUKH MHOTOYJIEHOB C MCIIOJIb30BaHHEM
JeNCTBUS: anmnapara MaTeMaTH4ECKOro aHaJM3a;
- CaMOCTOSITENIBHO | IPUMEHATH MTPOU3BOJHYIO IIPU PELICHHUE 3a/1ay
dbopMynupoBath U | Ha JIBUKECHHE; pemarhb MPaKTHKO-
aKTyaJIu3upoBaTh OpPUEHTHUPOBAHHbBIC 3aJaud HAa HauOOJbIINE U
npodiemy, HauMEHbBIIINE 3HAYEeHUS, HA HaX0XK/ICHUE MyTH ,
paccMaTpuBaTh €€ | CKOPOCTH U YCKOPEHMUS;
BCECTOPOHHE; - YMETb OTIepUPOBAThH MOHATHSIMHU:
- yCTAQHABJIMBATh | palliOHANbHAs  (YHKLUSA,  [OKa3aTesbHas
CYILIECTBEHHBIN byHKIHS, CTENeHHas byHKIMS,
IIPU3HAK WK | Jorapudmuyeckas byHKIMA,
OCHOBaHUS JUIS | TPUTOHOMETpUYeckre (YHKIUU, OOpaTHbIe
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CpaBHEHU,
KJIacCUpUKALIUN u
0000111eHM;

- ONpEeaesATh
JIeSITEILHOCTH,
3a/1aBaTh MapaMeTpbl U
KpUTEPUHN 10,4
JIOCTHIKCHMUS,

- BBISBJIATH
3aKOHOMEPHOCTHU u
MIPOTUBOPEUUS B
paccMaTpuBaeMbIX
SIBIICHHSX

- BHOCUTb KOPPEKTHBBI
B JIeSITEILHOCTD,
OLICHUBATh
COOTBETCTBHE
pe3ynbTaTOB
OILICHUBATh
IMOCJICICTBUI
JIeSITEILHOCTH;
- pa3BUBaTh
KpEaTUBHOE MBbIIIJICHUE
npu petieHun
JKU3HEHHBIX TTPOOJIEM
0) 0a30BbIC
HCCIICA0BATEILCKUE
IECUCTBUA:

- BIIQACTh HaBBIKAMU
yueOHo-
HCCICIOBAaTCILCKON |
MIPOEKTHOMN
JIeATEIIbHOCTH,
HaBBIKAMM pa3pelieHust
npo0Jem;

- BBUBIIATH NMPUYMHHO-
CIICJICTBEHHEIC CBSI3U H
aKTyaJIu3upOBaTh
3amauy, BBIJIBUTaTh
TUIIOTE3y €€ pEeLIeHUs,
HaxOJUTh  APTyMEHTHI
TS JI0Ka3aTelIbCTBa
CBOMX  YTBEPXKJICHHU,
3a/1aBaTh MapaMeTpbl U
KPUTEPHUU PEIICHHUS;

- aHAJIM3UPOBATh
MOJIYdYeHHBIE B  XOJIe
perieHus 3aJa4n
pEe3yIbTaTHI,
KPUTUYECKH OLICHUBATh
X JIOCTOBEPHOCTH,
MIPOTHO3UPOBATH
W3MEHEHHE B

JA(SAN01

LEeTIsIM,
PHUCKHU

HOBBIX

dbyHKIIMM; ~ yMEHHE  CTpOUTh  Tpaduku
M3YyYeHHBIX (DYHKIUH, UCTIONB30BaTh Tpaduku
NpH HM3YYCHUU MPOIECCOB M 3aBUCUMOCTEH,
IpU pEUIeHUH 337ad M3 JPYTuX Y4eOHbIX
NpeMETOB M 3aJa4 W3 pEajbHOW >KU3HU;
BBIpaXaTh (pOpMyJlaMH 3aBUCUMOCTSIMH MEXIY
BEJINYMHAMU;

- YMeThb pemiatb TEKCTOBBIE 3aJaud Pa3HbIX
TUNOB (B TOM YHCIIE HAa TPOLEHTHI, JTOIH U
YacTH, Ha JBI)KEHHE, paldoTy, CTOMMOCTb
TOBApPOB M YCIIYT, HAJOTH, 3a/1a4d Ha 00JIaCTH
yIOpaBJIeHUs]  JIMYHBIMH U CEMEWHBIMHU
(duHaHCAMMN); COCTaBIISITh BBIPKEHHUS,
ypaBHEHHs, HEPAaBEHCTBA M HMX CHCTEMBI IIO
YCJIOBHIO 3a/la4yd, HCCIIEAOBaTh IOIYYCHHOE
pelieHre W OLEHUBATh MPaBAONOJOOHOCTD
pe3yIbTaTOB;

- yYMETh OIEPUPOBATH TOHSATHAMHU: CpEIHEE
apudMeTHUECKOe, MelIuaHa, HauOoIblee |
HaVMEHbIIEEe 3HAYCHHS, pa3Max, IUCIIEPCHS,
CTaHJAPTHOE OTKJIOHCHHE YHCIOBOTO Habopa;
yYMETh U3BJICKATh, UHTEPIPETUPOBATH
UH(POPMALIMIO, TIPEACTABICHHYIO B Ta0JMIaX,
Ha JuarpaMmax, Trpadukax, OTpaKkarollyro
CBOWCTBA pEaJbHBIX IPOIECCOB M SIBJICHUN;

OPEJICTaBIsITh MH(POPMALUIO C  IOMOUIbIO
Ta0IHIL u Jarpamu; HCCIIEIOBATh
CTaTHUCTUYECKUE JaHHBIE, B TOM 4YHUCIE C
NpUMEHEHHEM TpadU4ecKuX  METOJOB U

JJIEKTPOHHBIX CPEACTB;
- YMETh ONEPHUPOBATH MOHATUAMU: CIy4alHBIN
ONBIT M CiIy4allHOE€ COOBbITHE, BEPOATHOCTH
CIIy4alHOTO COOBITHS; YMEHHME BBIYUCIATH
BEPOSITHOCTh C MCIIOJIb30BaHUEM TIpaduyeckux
METOJIOB; NPUMEHATh (DOPMYIBI CIOXKEHUS U
YMHOXXEHUSI BEPOSITHOCTEH, KOMOWHATOPHBIE
¢akTbl ¥ (opMyNIbl TpU pEHIeHUH 3a/ay;
OLIEHUBATh BEPOATHOCTU PEAbHBIX COOBITHIA;
3HAKOMCTBA CO CIIY4allHBIMH BEJIMYMHAMU;
YMEHHME NPUBOJUTH IPUMEPHI IPOSABICHUS

3aKOHa OOJBIIMX YHCEN TPUPOAHBIX U
OO0IIECTBEHHBIX SBJICHUSX;

- YMETb OIIEpUPOBaTh TMOHATUSAMHU: TOYKA,
npsimas, IIJIOCKOCTB, IIPOCTPAHCTBO,

JBYTPaHHBIN YTOJI, CKPEIMBAIOIINECS MPSMBIE,
NapajuleIbHOCTh M NEPIEHIUKYJISIPHOCTD
MPSIMBIX U TUIOCKOCTEH, YTOJI MEXAY MPSIMBbIMU,
yrojll MEeXAY HpsIMOW U IJIOCKOCTBIO, YIroil
MEX/1y MJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, PACCTOSTHUE MEXAY MPSIMBIMH,
paccTosiHue MEXAYy IUIOCKOCTSIMU;, YyMEHUE
HCII0JIb30BATh IIPU PELLEHUU 33/1a4 U3yYEHHbIE
(akThl U TEOpeMbl IUIAHUMETPUU; YMEHHUE




YCIIOBUSIX;

- yYMeTb TMEpPEHOCUTh
3HAHUSA B
MMO3HABATEJIbHYIO u
MPAKTUYECKYIO 00J1acTu
JKU3HEACSITEIbHOCTH;

- YMETh UHTETPUPOBATh
3HaHUS W3  Pa3HBIX
MpPEeIMETHBIX 00IacTel;

-BBIJIBUTaTh HOBEIC
HaeH, npejiaratb
OPUTHHAIBHON

MOJXO0/Ibl U PEIICHUS U
CIIOCOOHOCTH 150:4
HCITOJIb30BaHUS B
IM03HaBaTEIILHOM Hu

COHH&HBHOﬁ ITPAKTHUKE.

OILICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MUDA;

- YMETh OIIepPHPOBATH MOHATHUSIMU:
MHOTOTPaHHUK, CEYCHWE MHOTOTPaHHUKA, KYO,
napajieNienuie]], npu3mMa, nupamuaa, Gpurypa
W TOBEPXHOCTh BpAIllCHUs, LIUIUMHAP, KOHYC,
map, cdepa, cedeHue QGUTYpHI BpalIcHUS,
IUIOCKOCTh, Kacaromasicss cdepsl, IHIUHIpPA,
KOHYyCa, IUIONIa/lb IOBEPXHOCTH ITHPAMHIBI,
npu3Mbl. Konyca, munuaapa, miomanb chepsl,
o0beM KyoOa, MPSIMOYTOJILHOTO
napajuiefienuneaa,  MUPaMUAbl,  [OPU3MBI,
IWIMHIPA, KOHYCa, [Iapa; YMEHHE H300paxarhb
MHOTOTPAaHHUKH U TIOBEPXHOCTH BPAIICHUS, X
CCUeHHsI OT PYKH, C TOMOIIBIO YEPTEKHBIX

WHCTPYMEHTOB U  JJIGKTPOHHBIX  CPEJCTB;
YMEHHME  pacrlo3HaBaThb  CHUMMETPHIO B
MPOCTPAHCTBE; yMEHUE pacrno3HaBarhb

IIpaBUJIbHBIC MHOI'OI'PAHHUKH
- YMCTh OIICPUPOBATH NMOHATHAMU: IBUKCHHUC B

MPOCTPAHCTBE, MO00HEBIE burypsl B
MPOCTPAHCTBE;,  MCIOJB30BaTh  OTHOLICHUE
IUIoIaaeu MOBEPXHOCTEH 154 00BEMOB

NOJOOHBIX (DUTYp NIPU PELICHUH 33/1a4;

- yMETb  BBIYUCIATH  IEOMETPUYECKHUE
BEJIMYUHBI(JUIMHA, Yroj, IUIOIAadb, OOBEM,
IJIOIIAb [IOBEPXHOCTH), UCIIONB3Ys
U3y4eHHbIE (POPMYJIBI U METOBI;

- yMEThb OIEpUPOBATh HNOHATUSAMU:
IIPSIMOYTOJIbHAS cucreMa KOOpPJMHAT,
KOOPJIMHATBl TOYKHM, BEKTOpP, KOOPAHMHATHI
BEKTOpa, CKaJsIpHOE IIPOU3BEIACHUE, YIOj
MEXIy  BEKTOpaMHM, CyMMa  BEKTOpOB,

IIPOU3BENIEHNE BEKTOpAa Ha YMCIIO; HAXOJUTh C
MOMOIIBI0 HM3YyYEHHBIX (OPMYT KOOpPAMHATHI
CEpeUHBl OTPE3Ka, PACCTOSHUE MEXAY ABYMS
TOUYKAMH;

- yMeTh BBIOMpATh MOAXOJAIIMN H3y4EeHHBIN
METOJ Ul pElIeHUs 3a/a4d, PpPaclO3HaBaTh
MaTeMaTHyecKue (akTbl U MaTeMaTHYeCKue
MOJIETM B TMPHUPOAHBIX M  OOIIECTBEHHBIX
SIBJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOJIUTH
MIPUMEPBI MaTeMaTH4YeCKHUX OTKPBITHH
POCCUMCKOM ¥ MHPOBOM MaTeMaTUYECKOU
HAyKH.

- YMETb OIIEpUPOBATh MOHATHUSIMMU:
ONpeJIeJICHUE, aKCHOMa, TEOpEMa, CIEACTBHE,
CBONCTBO, IIPU3HAK, JI0Ka3aTeNbCTBO,
paBHOCUJIbHBIE  (OPMYJIUPOBKH;  yMEHHE
(hopMynupoBaTh oOpatHoe u
MIPOTUBOIMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH
NPUMEPbl U KOHTPIPUMEPHI, HCIOJIB30BAThH
METOJI MaTeMaTH4Ye€CKON MHIYKIIMH; TPOBOANUTH




JIOKa3aTeNIbHBIE PACCYXACHHUS IPU PEIICHUU
3a/1a4, OLEHUBATh JIOTUYECKYIO MPABUIBHOCTH
pacCyXIeHHUI;

- YMETbH OIEPUPOBATH IMOHATUSIMU: MHOXKECTBO,
IIOJIMHOKECTBO, OIEpanusl HaJl MHOXKECTBaMH;
yMeHue HCIIOJIb30BAThH TEOPETUKY-
MHOKECTBEHHBIM  ammapar Juisl  ONHCaHUsA
peanbHBIN IIPOLECCOB U SIBICHUH IIPU PELLICHUN
3aJa4 , B TOM YHCIU M3 JAPYrHMX Y4eOHbIX
IIPEIMETOB;

- yMeThb OIEepUpOBaTh MOHATUAMHU: Ipad,
CBS3HBIA rpad, J[AepeBo, NHMKI, Tpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaTb M OIMCHIBATH
rpadbl pa3InYHBIMHA CLIOCO0AMH; HUCIIOIB30BATh
rpadsl IpU pelIeHne 3a1ad;

- YMeTb CBOOOJHO ONEPUPOBATH TMOHATHAMHU:
COUYETaHMsl, NEPECTAaHOBKA 4YHCIO COYETaHUH,
YHCIO TEepecTaHoBoK;, OwHoM  HploToHA;
yMEHUE NPUMEHATh KOMOUHATOpHbIE (aKThl U
pacCyKJIeHHMs IS PEIICHUS 3a1a4;

- YMETb OIIEpUPOBATh HOHSATUSMH:
HaTypaJbHOE YHCIIO0, LIEJI0€ YHUCIIO, OCTATOK 110
MOJyJIIO, palyoHaIbHOE 4HCJIO,
UPPALMOHAIILHOE 4YUCIIO, MHOX€ECTBA
HaTypaJIbHBIX, LEJIBIX, palOHaIbHBbIX,
JEHCTBUTENBHBIX YMCEN; YMEHUE HUCIIOJIb30BATh
NpHU3HAKK JCIIMMOCTH, HAaWMEHBIINA OOIIHiA
JeTUTeb W HauMeHbIlee o0Iee KpaTHoe,
anroput™ EBKiMIa mpu  pelieHuu  3a71ad;
3HAKOMCTBO C DAa3JIMYHBIMHA ITO3ULHOHHBIMU
CUCTEMaMH CUUCIICHUS;

- YMeTb CBOOOJHO ONEpUPOBATh MOHATUAMHU:
CTENEHb C LEIbIM IOKa3aTeleM, KOPEHb
HaTypaJIbHOE CTEIICHH, CTEIEHb c
palMoOHANBHBIM  IIOKA3aTeJIeM, CTENEHb C
JENCTBUTENBHBIM(BEILIECTBEHHBIM)
MoKasarejaeM, Jiorapupm  4Yucia, CHHYC,
KOCHHYC ¥ TAaHI'€HC IIPOU3BOJIBHOTO YNCIIA;

- YMETh ONEepHUPOBATH MOHATHUSAMU: TOXKIECTBO,
TOXECTBEHHOE NpeoOpa3oBaHUe, ypaBHEHHE,
HEpPABEHCTBA, cucrema YpaBHEHUH 51
HEPAaBEHCTB, PAaBHOCUIIBHOCTb  YPaBHEHUH,
HEpPaBEHCTB M  CHUCTEM,  pAlMOHAJIbHBIE,
MppalOHAaJIbHBIE, IOKA3aTEIbHbIE, CTEIICHHBIE,
norapudmuyeckue, TPUTOHOMETPHUECKHE
YPaBHEHUs, HEPABEHCTBA U CHCTEMBI; YMEHHE
peliaTh ypaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI C
MIOMOLIBI0  Pa3JM4YHBIX NPUEMOB; pelaTh
yYpaBHEHHS HEpPaBEHCTBA U  CHUCTEMBI C
IapameTpoM; IPUMEHSITD YpaBHEHUH,
HEpPaBEHCTBAa, WX CHCTEMbl JJIsi pelIeHUs
MaTEMaTHYECKUX 3a7ad U 3aJa4 U3 Pa3IMYHBIX
oOyacTell HayKu M peaJIbHOM JKHU3HH,




- YMeTb CBOOOJHO ONEPUPOBATh MOHATHAMHU:
rpadpuk  ¢GyHKUMH, oOOpaTHas  (QYHKIMS,
KOMIO3UIMS (DYHKIHMKM, JTUHEWHAs (QYyHKIUA,
KBaJpaTu4Has GyHKIHUs, CTeNIeHHAs QYyHKIHS C
LEeJIbIM  [I0Ka3aTesieM, TPUTOHOMETpUYECKHe
¢byHkuuu, oOpaTHbIE TPUTOHOMETPHUYECKHE
(GyHKLIMH, NTOKa3aTeabHas U JlorapupMuuecKue
(GyHKINU; YMEHUE CTPOUTH rpaduku ()yHKITHIA,
BBINOJIHATh npeoOpa3oBaHue rpapuKoB
(GyHKIMH; yMEHHE UCMONb30BaTh TpaduKu
GyHKUMH A7 M3y4deHHMs]  NPOLECCOB U
3aBHCUMOCTEH MPHU PELICHUH 33134 U3 APYrHX
y4EOHBIX HPEIMETOB M U3 PeabHOM >KU3HU;
BBIpaXaTh (HOpMyJTaMH 3aBUCUMOCTH MEXIY
BEJINYMHAMU;

- YMEeHHE CBOOOJHO ONEpPUPOBATh MOHATHIMHU:
YETHOCTh (DYHKIMH, TEPUOJUUHOCTh (DYHKIIMH,
OTPaHUYEHHOCTh  (YHKUIUH, MOHOTOHHOCTH
GyHKIUHU, SKCTpeMyM (YHKIMH, HauOobliee
M HaWMEHbIIee 3HAa4YeHUs (YHKIMH Ha
IPOMEXKYTKE; yMeHue IIPOBOJIUTH
UCCleI0BaHNe (PYHKIIUU;

- YMEHHE HCIMOJIb30BaTh CBOMCTBA U IpaduKu
GbyHKIMN JU1s peLieHus YpaBHEHU,
HEpaBEeHCTB M  3ajad C  [apaMeTpamy;
n300pakaTb Ha KOOPAMHATHOM TUIOCKOCTH
MHO>KECTBA PEIICHUN YpaBHEHMI, HEPABEHCTB
U UX CUCTEM,;

- YMeTb CBOOOJHO ONEPUPOBATH TMOHATHAMHU:
HI0CJIEI0BATENbHOCTb, apupmeTHyecKas
nporpeccusi, TE€OMETPHYECKasi IPOTrPECcCHs,
OeCKOHEUYHO  yObIBaroIlasi TIeoMeTpHuYecKas
MIPOTPECCHS; YMEHHUE 3aJaBaTh
HOCJIEIOBATEIbHOCTH, B TOM  4YHCIE C
MTOMOIIBIO0 PEKYPPEHTHBIX (OPMYIT;

- yMETh OIepUPOBATH HOHSATHAMMU:
HETPEPHIBHOCTD byHKINH, ACHMITTOTBI
rpadpuka ¢GyHKUMH, TepBas M BTOpas
MPOU3BO/IHAS (PYHKIIUH, TEOMETPUYECKUN W
buznueckuit CMBICH MIPOU3BOJAHOM,
nepBooOpa3Hasi, ONpEACICHHBI  WHTErpa;
YMEHUE  HaxOJUTh  aCHUMIITOTBI  rpaduka
(GYHKINW; yYMEHHE BBIYUCIATH MPOU3BOJHBIC
CYMMBI, MIPOU3BEICHHUS, Y4aCcTHOTO u
KOMITO3UIIMHU (YHKITHH,

- yYMEHHE WHCIOJNb30BaTh INPOU3BOIAHYIO JIJIs
WCCIIeIOBaHMs  (DYHKIUH, [UIS HaXOXKICHHUS
HAWIy4IIero peleHusi B MPUKIAJAHBIX, B TOM
9Hucie  COMUAIBHO  —DHKOHOMHYECKHUX |
¢usznyeckux  3ajavyax, Juid  ONpejeseHue
CKOpPOCTH M yCKOPEHUs, HAXOIUTh TUIOMAAN U
0o0beMbl (UTYp C TIOMOIIBIO HHTErpaia;
MPUBOANTH  TPUMEPHl  MaTEMaTHYECKOTO




MOJICITUPOBAHUS c TTOMOIIIBIO
mudhepeHIMaTbHBIX YPaBHEHHUI;

- YMETb OTIepUPOBATH MOHATHSIMHU:
KOMILIEKCHOE 9HCIIO, COIPSI)KCHHBIE
KOMIUIEKCHBIE 4YHCJIa, MOJYJIb M apryMeHT
KOMIUIEKCHOTO  4Hcna,  (opma  3amuce
KOMIUTIEKCHBIX qucen (reometpuueckas,

TPUTOHOMETpHUYECKass U  anreOpanyeckas);
YMETb IIPOU3BOANTH ApU(PMETUUECKU JIeHCTBUS
C KOMIUIEKCHBIMM  YHUCJIaM{;  IPUBOJIUTH
IPUMEpPBl  HUCIOJIB30BaHUS  KOMILIEKCHBIX
YHCElL,

- yMeTb CBOOOJHO ONEPUPOBATh MOHATUAMHU:
cpennee apuQmeTHIecKoe, MeEJIMaHa,
HauOoJIbIlIee M HAUMEHbIIIee 3HaYCHUs, pa3Max,
JUCIIEpCHUsi, CTaHAAPTHOE OTKJIOHEHHME I
ONMCAaHMA  4YMCIOBBIX  JAHHBIX;  YMEHHUE
UCCIIEJIOBATh CTaTUCTUYECKUE JIAHHBIE, B TOM
quciae ¢ NPUMEHEHHEM rpauyeckux MEeTOJI0B
M DOJEKTPOHHBIX  CpPEACTB;  TpauuecKu
UCCIeoBaTh COBMECTHbIE HAOMIOACHUSA C
IIOMOIIBIO AXarpaMM PacCEUBaHUs U JIMHEWHON
perpeccuy;

- YMEHHE HaXOIUTh BEPOSITHOCTH COOBITHH U
UCIOJIb30BaHUEM  IpadUuecKux  METOOB;
OPUMEHSTHh JUId peuieHdus 3agad  (popMyIIbI
CIIOKEHMSI M  YMHOXEHHUS  BEpOSTHOCTEH,
¢dbopMyi1y TOJHOH BEpOSATHOCTH, (HOPMYITY
bepuymnu,  komOuHaTOpHBIE  (PAaKTBI |
(opMyJIbl; OLEHUBATh BEPOSITHOCTU pPEalbHbIX
COOBITHI; yYMEHHE OIEepUpOBaTh MOHATUSIMHU:
Clly4aiiHas BEJIMYNHA, pacnpezeneHue
BEPOSATHOCTEM, MaTEMaTUYECKOE OKHJIAHHE,
JUCIIEpCUss W CTAHAAPTHOE  OTKJIOHEHHE

CIIy4anHOM BEJINYMHBI, byHKIIIT
pacnpefiesieHuss U IUIOTHOCTH PaBHOMEPHOTO,
MIOKa3aTeIbHOI0 u HOPMaJIbHOTO
pacrnpeneneHui; YMEHHE UCIIOJIb30BAaTh

CBOMCTBA M3YyYEHHBIX pPaCHpENeICHUN I
pelIeHus 3a1a4; 3HAKOMCTBO C IOHATHUAMMU:
3aKOH OOJIBIIMX YHCEJl, METOJbl BHIOOPOUYHBIX
UCCIICIOBAHNUM; YMEHUE IPUBOAUTH IPUMEPHI
MpOSBIICHUSI 3aKOHa OONBIIMX 4YHCET B
HNPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

- yMeThb CBOOOJHO ONEpPUPOBATH IMOHATUSIMU:
TOYKa, IMpsMas, IUIOCKOCTb, IIPOCTPAHCTBO,
OTpPE30K, JIyd, IUIOCKHUH YroJl, ABYTPaHHBIN
yroji, TPEXIPAHHBIA YroJl, IEepeceKaroluecs,
MapajuieJIbHbIE W CKPEIIMBAIOIIUECS TNPSAMBIE,
MapajuIeIbHOCTh U NEPHEHIUKYISIPHOCTH
MPSIMBIX M TUIOCKOCTEW, YTOJ MEXAY MPSMBIMU,
yroa MexXAy IpsMOHM M IUIOCKOCTBIO, YIoJl
MEXJy IUIOCKOCTSMM; YMEHHE HCIIOJIb30BaTh




IpU pELIEHUU 3a/1ad U3Yy4YeHHble (aKThl U
TEOpEMBbl TUIAHUMETPUU; YMEHHE OLIEHHUBATh
pa3Mepsl OOBEKTOB B OKPYKAIOLIEM MHPE;

yMeHue OIIEpPUPOBATH MTOHATUSIMH:
MHOTOIDAaHHHUK, CE€YCHHME  MHOIOIDAHHMKA,
IIPaBUJIbHBIN MHOT'OI'PAHHHUK, Ipu3Ma,

nupaMua, Gurypa u moBEpXHOCTh BpallleHUs,
UWIMHAP, KOHYC, map, cdepa, pa3BepTKa
MOBEPXHOCTH, CEYEHHE KOHyCca U ILIJIMHAPA,
napajulesIbHblE OCU WM OCHOBAHUIO, CEUYEHHUE
miapa, IUIOCKOCTb, — Kacaromiasicss — cdepsl,
LWIMH]pa, KOHYCa;

- YMEHHE CTPOUTh CEUEHHUE MHOTOIPaHHUKA,
n300pakaTh ~MHOTOTPAaHHHMKH, (QUTYypHl U
MOBEPXHOCTU BpAIllEHUS, UX CEYCHUS, B TOM
YHUCJIE€ C IIOMOIIBIO AJIEKTPOHHBIX CPEICTB;
YMEHHE NMPUMEHSTh CBOICTBA Fr€OMETPHUECKUX
¢buryp, camoCTOATENbHO  (OPMYIHPOBATH
onpezeNieHUus] U3ydaeMbIX (Uryp, BBIIBUTATH
TUIOTE3bl O  CBOMCTBAX W IMpPHU3HAKaX
reoMeTpuueckux (uryp, 0OOCHOBBIBATH HIIU

ompoBepratb ~ MX;  yMEHUE  MPOBOAUTH
Knaccupukanuio  Guryp mo  pasIuYHBIM
MpU3HaKaMm, BBITIOJIHSTH HEO0OXOAUMbIC

JIONIOJTHUTENbHBIE TOCTPOCHMUS,
- yMeTb CBOOOJHO ONEPUPOBATH IMOHATUSMU:
wiomaab Gurypsl, o0beM (UTypbl, BeTUYHHA
yIia, pacCTOSHUE OT TOYKHM JI0 IUIOCKOCTH,
paccTosiHue MEXJy NpPSAMbIMH, PpacCTOSHUE
MEXIYy IUIOCKOCTSIMM, IUIOAAb  CQepsl,
IUIOIIA/(b TOBEPXHOCTU MHUPAMUABI, IPU3MBIL,
KOHyca, LWJIMHApa, KOHYca, IIapa; YMEHHUE
HaXxOJUTh OTHOIIEHHE OOBEMOB MOJOOHBIX
uryp;

- yMeTb CBOOOJHO ONEpUPOBATh MOHATUSMHU:
JBUKECHHUE, napauleIbHbIN IIEPEHOC,
CUMMETpHUSl Ha IUIOCKOCTH M B IPOCTPAHCTBE,
IIOBOPOT, npeoOpa3oBaHue noao6wus,
mojo0HbIe  (UTYpBI; YMEHHE pPACIO3HaBaTh
paBHbIE U MOAO0OHBIE (UTYpHI, B TOM YHCIE B
MPUPOJE, HCKYCCTBE, apXUTEKType; yMEHHE
UCIIOJIb30BaTh T'€OMETPUUYECKUE OTHOIIEHUS,
HaXOJUTh F€OMETPUUECKUE BEJIIMYUHBI (JJIMHA,
yToJ1, MJIOLIa/(b, 00bEM) NPH PEIICHUH 3a]1a4 U3
JIPYTUX Yy4eOHBIX MPEIMETOB M UX pealbHON
XKU3HU;

- yMeThb CBOOOJHO ONEpUPOBATH IMOHATUSMU:
MPSIMOYTOJIbHAsI CHCTEMa KOOpAMHAT, BEKTOD,
KOOpJIUMHATBl  BEKTOpa, CyMMa BEKTODPOB,
IIPOU3BENECHNE BEKTOPA Ha YUCIO, Pa3JI0KEHNE
BEKTOpa 1o 0a3ucy, CKalsipHOe MPOU3BEACHHE,
BEKTOPHOE  IPOU3BEACHUE, Yrol  MEXAY
BEKTOpaMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIN
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W KOOPAWMHATHBIA METOA Uil  pEUICHUS
FEOMETPUUYECKHX 3a7ad M 3a1ad  Jpyrux
y4eOHBIX TMpeaMeToB: Marpuia 2x2 u 3x3,
ONpEAEIUTENb  MATpPULbl, T'€OMETPUUYECKUN
CMBICII OTIPEIETTUTENS;

- YMETb MOJEJINPOBATh peajbHbIE CUTyallU1 Ha
SI3bIKE MATE€MATHUKHU; COCTABJISTh BBIPAKEHUS,
YPaBHEHHUS, HEPABEHCTBA U HX CHCTEMBI IO
YCIIOBHIO 33Ja4d, MCCIIEJOBaTh IOCTPOCHHbIE
MOJIENIU C UCIIOIB30BAHKEM alrapara ajareopsl,
MHTEPIPETUPOBATh TMOJYYEHHBIH pe3yibTarT;
CTPOUTh MATEMaTUYECKHE MOJIEIN C IIOMOIIbIO
F€OMETPUYECKUX MOHATUA M BEJIUYMH, PELIaTh
CBSA3aHHbIE C HHUMH IIPaKTUYECKHE 3a/ayM;
COCTAaBJISAITh BEPOSITHYIO MOJEIIb u
UHTEPIPETUPOBATh IOJYYEHHBIH pE3YJIbTAT;
pewmiaTh NpUKIAAHBIE 3aJa4yd  CPEACTBAMU
MaTeMaTUYeCKOro aHaju3a, B TOM 4HCIIe
COLIMATIbHO-9KOHOMHUYECKOTO U (DU3HUECKOTO
XapakTepa;

- YMEHHE BBIOUPATH MOAXOASIIMNA METOH s
pelleHrs 3aJayd; IOHMMAaHHWE 3HAuYuMOCTH
MaT€MaTUKH B M3YYEHUU TMPUPOJIHBIX U
OOLIECTBEHHBIX MPOLIECCOB U SBJICHUI; YMEHUN
pacno3HaBaTh MPOSIBIICHHE 3aKOHOB
MaTEeMaTUKH U UCKYCCTBE, YMEHHE MPUBOIUTH
IpUMEPHI MaTeMaTHYeCKHX OTKPBITUIA
POCCUHCKON W MHpPOBOM MaTEeMaTHUYECKOH

HayKu

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CpPE/ICTBA
MOWCKA, aHAJIM3a U
WMHTEPIIpETalUU
nHpopmanuu, u
uH(pOpMaIlMOHHbBIE
TEXHOJIOTUH IS
BBITIOJTHEHUS 3a/1a4
npo¢ecCuOHAITBHON
JESTENIbHOCTH.

B oGnactu neHHOCTH
HAyYHOTO MMO3HAHUS:
- cOpMHUPOBAHHOCTH
MHPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAYKH H
OOIIIECTBEHHOM
TIPAKTHUKH,
OCHOBAHHOTO Ha
JTUAJIOTE KYJBTYD,
CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO
MECTa B
MOJIUKYIBTYPHOM
MUpE;
-COBEPILIEHCTBOBAHHE
SI3BIKOBOM M
YUTATEIILCKOM
KYJIBTYPBI KaK CpPeJICTBa
B3aHUMOJIEHCTBHUA
MEXTy JIFOJIbMU U
MO3HAHUS MUPA;
- OCO3HAHHE IIEHHOCTH

- YMETh ONEPUPOBATH MOHITHIMU:
panroHanbHas QyHKIMS, OKa3aTelbHas
(GbyHKIMS, cTeneHHas QyHKIus,
aorapudmuyueckas GyHKIus,
TPUTOHOMETpHUYEcKHe QyHKIUHU, OOpaTHbIE
INZINIVIH
- YMEHHUE CTPOUTH rpahuKu N3ydeHHBIX
(byHKIMH, UCTIONB30BaTh I'paduKu MPU
M3YYEHHUH MPOIECCOB M 3aBUCUMOCTEH, TIpH
pelLIeHUH 3aj1a4 U3 IPYTUX Y4eOHbIX
MIPEIMETOB | 3a]1a4 U3 PEaTbHOM KU3HHU;
BBIpa)kaTh (POPMYyJIaMU 3aBUCUMOCTH MEXIY
BEJINYMHAMU;

- YMEHHUE ONEePUPOBAThH MOHATHIMU:
TOKIECTBO, TOX/IECTBEHHOE NPeoOpa3oBaHuUE,
ypaBHEHHE, HEPAaBEHCTBO, CUCTEMa ypaBHEHUI

HEPaBEHCTB, PABHOCUIILHOCTh YPaBHEHHIH,
HEPaBEHCTB U CHCTEM, HPPAIOHAIBHBIE,
uppalnroHalbHbIe, TOKa3aTeIbHbIE, CTENICHHBIE,
JOTapuPMHUECKUE, TPUTOHOMETPUIECKHE
ypaBHEHHMsI, HEPABEHCTBA U CUCTEMBbI; YMETh
peraTh ypaBHEHHsI, HEPaBEHCTBA U CHCTEMBI C
MIOMOIIBIO PA3TUYHBIX PUEMOB, pEeIIaTh
yYpaBHEHWsI, HEPABEHCTBA U CHCTEMBI C
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HAy4YHOH
NeSITeIbHOCTH,
TOTOBHOCTb
OCYIIECTBIISTD
IIPOEKTHYIO U
M CCJIEIOBATEIBCKYIO
JeSITeIbHOCTD
WHAWBUIYAIbHO U B
rpyImime.
OBnanenue
YHHUBEPCAIbHBIMU
y4eOHBIMU
[103HABATEIbHBIMU
JIEHCTBUSIMU:

- paboTa ¢
uH(popManuei: BIaIeTh
HaBBbIKAMHU IOJIY4YEHUS
nHpOpMaInU 13
UCTOYHHUKOB Pa3HbIX
TUIIOB, CAMOCTOSITEITLHO
OCYILECTBIIATh MOUCK,
aHaJIu3,
CHUCTEMaTH3alHIo U
UHTEPIPETAIHIO
uHpopmarun
Pa3IUYHBIX BUIOB U
(dbopM mpeicTaBICHHUS,
- C03/1aBaTh TEKCTHI B
pa3InYHBIX opmarax ¢
y4ETOM Ha3HAYCHUS
uH(popMaLuu U
LIEJIEBOM ayIUTOPHH,
BbIOMpAs ONITUMAIbHYIO
¢dbopmy npeacTaBiIeHUs
Y BU3YyaJIH3aIlHH;

- OLICHUBATh
JOCTOBEPHOCTb,
JETUTUMHOCTb
nHpopmanuu, ee
COOTBETCTBUE
MIPaBOBBIM M MOPAJIBHO-
THUYECKUM HOpMaM;

- HCTIOJIH30BATh
CpencTBa
MH(OPMALIMOHHBIX U
KOMMYHHKAIIHOHHBIX
TEXHOJIOTHI B pEIICHNUN
KOTHUTHBHBIX,
KOMMYHUKaTHBHBIX U
OpraHU3aIMOHHBIX
3a7a4 ¢ COOJIFOEHNEM
TpeboBaHUt
DPrOHOMHUKH, TEXHUKH

napameTpoM; IPUMEHSATh YpaBHEHUS,
HEPaBEHCTBA, MX CUCTEMBI JIJIsl PELICHUS
MaTeMaTH4eCcKUX 33/1a4 U 3a/1a4 U3 Pa3IndHbIX
o0acTeil HayKH U peaNbHOM KU3HH;

- YMETb CBOOOIHO ONIEPHPOBATH MOHATHIMHU:
JIBUKEHUE, MMAPAIIIEIbHBIN NIEPEHOC,
CHMMETPHS Ha IUIOCKOCTH B IIPOCTPAHCTBE,
MOBOPOT, ITpeodpazoBanHue nmoaoodue,
1oA00HBIe GUTYPBI; YMETh Paclio3HaBaTh
paBHbIE U TOJOOHBIE (PUTYPHI, B TOM YHCIIE B
HpUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMETh
UCTIOJIb30BaTh T€OMETPUIECKHE OTHOLICHHUS,
HaXOJMTh T€OMETPHYECKNE BEIMYMHBI (JUTHHA,
yToJ1, IJI0IIA1b, 00BEM) IPU PELICHUH 33134 U3
JPYTUX Yy4eOHBIX MTPEAMETOB U U3 PeabHOM
KHU3HU
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0€e30macHOCTH,

OK 03 IlnanupoBath u

TNT'UCHBI,

HOPM, HOPM
UH(POPMALMOHHOM
0e30IacHOCTH;

pacrio3HaBaHUs U
nH(}pOpMaITMOHHOM

0€e30macHOCTH
JINYHOCTH.

pecypcocOepeKeHus,
MMPaBOBLIX U 3TUYCCKUX

- BJIaACTh HaBbIKaMU

3alIMTHl HH(POPMALINH,

peann3oBaTh COOCTBEHHOE
npoeCCHOHATIBHOE
JTUYHOCTHOE Pa3BUTHE,
HPEANPUHIMATEIbCKYIO
JESITEIIbHOCTh B
npodeccuoHalibHOM cdepe,
HCIIOJIb30BATh 3HAHUS TI0
(UHAHCOBOW TPAMOTHOCTH
B PA3JIUYHBIX KU3HEHHBIX
CUTYyaIHUsIX

a) CaMOOPTaHU3AITHUS:

B oGmnactu myxoBHO-
HPaBCTBEHHOT'O
BOCITUTAHUS:
- chopmMHpOBaHHOCTH
HPaBCTBEHHOTO
CO3HaHUsI, STUYECKOTO
MOBEICHHUS;
- CIIOCOOHOCTh
OLICHUBATh CUTYALUIO U
MIPUHUMATH
OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICH HA
MOPaJIbHO-
HPABCTBEHHBIC HOPMBI
U IIEHHOCTH;
- OCO3HAHHUE JIMYHOIO
BKJIa/Ia B IIOCTPOCHHUE
YCTONYUBOTO
Oyymero;
- OTBETCTBEHHOE
OTHOIIICHUE K CBOUM
poauTensaM u (KJIH)
JIPYTUM YJI€HaM CEMbH,
CO3JaHHIO CEMbBH Ha
OCHOBE OCO3HAaHHOTO
MIPUHATHS LEHHOCTEN
CEMEMHOM KU3HU B
COOTBETCTBHU C
TpaJULIUSIMUA HAPOJIOB
Poccuu;
OsgnageHue
YHHUBEpPCATbHBIMU
PETYJISTUBHBIMHU
JEHCTBUSMU:

- CaMOCTOATCIIBHO

OCYIIIECTBIISATh
[103HABATENIbHYIO

- YMETh ONEPUPOBATh MOHITUIMHU:
panroHaIbHbIE, HPPALlOHAIEHBIE,
IIOKa3aTeJIbHbIE, CTEIICHHBIC,
Jorapu(pMHUECKUE, TPUTOHOMETPUIECKHE
ypaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;
- YMETh OIEPUPOBATH MOHITHIMU:
MHOTOTPaHHHK, CEYCHUE MHOTOTPaHHUKa, KYO,
napaienenure], pusMa, nupamuaa, purypa
Y TIOBEPXHOCTH BPALICHUS, MIIMH]IP, KOHYC,
map, cdepa, cedeHus GUrypbl BpalieHus,
IUIOCKOCTB, Kacarommasics cepa, IIHHIPA,
KOHYCa, TUIOIIAb TOBEPXHOCTH MTUPAMUJIBI,
IPU3MBI, KOHYCa, IIMJIHHAPA, TUTONIa1b chepsbl,
00BEM KyOa, IpSIMOYTOJIbHOTO
napaJuleenueaa, MMPaMuIbl, IPU3MBI,
IIIMH]PA, KOHYCa, I1apa;
YMmeHue n300paxaTb MHOIOIPAaHHUKH U
MOBEPXHOCTH BPAIIICHUS, UX BPAIICHUS OT
PYKH C MIOMOIIBIO YePTEKHBIX MHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMETh PAacliO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMETh
pacrio3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH;
- YMETh OIIEPUPOBATh MOHATUAMU:
MPSIMOYTOJIbHASI CHCTEMa KOOP/IMHAT,
KOOP/AMHATBI TOUYKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJSIPHOE MTPOU3BEICHHE, YTOII
MEXy BEKTOpaMH, CyMMa BEKTOPOB,
MIPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOIHUTD C
MIOMOILBIO U3YYEHHBIX (POPMYIT KOOPUHATEI
Cepe/IMHbI OTPE3Ka, PACCTOSTHUE MEXTY ABYMS
TOYKaMHU.

JIeATEIIbHOCTD,
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BBISIBJISITH TPOOJIEMBI,
CTaBUTH U
dhopmynupoBaTh
COOCTBEHHBIC 33]Ia4H B
o0OpasoBarenbpHON
JESTEIILHOCTH U
YKU3HEHHBIX
CUTYaIUsX;

- CaMOCTOSTEIbHO
COCTaBJIATh TUIAH
peleHus mpodiieMsl ¢
Y4ETOM UMEIOIIUXCS
pecypcoB,
COOCTBEHHBIX
BO3MOKHOCTEHN U
IIPEATIOYTEHU;

- 1aBaTh OLIEHKY HOBBIM
CUTYaITUSIM;
CrocoOCTBOBATH
(hOpMUPOBAHHIO H
MIPOSIBIICHUIO TUPOKOM
SPYAMIIAH B Pa3HBIX
001aCcTIX 3HAHHM,
MTOCTOSTHHO MOBBIIIATH
CBOI 0Opa3oBaTeIbHbII
U KYJIbTYpPHBII
YPOBEHb;

0) CaMOKOHTPOJIb:
HCIIOJIb30BaTh TIPUEMBI
pedaexcuu A OLeHKH
CHUTYyalllH, BHIOOpa
BEPHOTO PEIICHUS;

- YMETh OIIEHUBATh
PHUCKHU U CBOEBPEMEHHO
MPUHUMATD PEIICHUS
M0 UX CHIDKEHUIO;
B) AYMOITMOHAIbHBIN
WHTEJIEKT,
MpeIoIararo it
c(hOpMUPOBAHHOCTE:
BHYTPEHHEHN
MOTHBAIIHH,
BKJIFOYAIOIIENH
CTpeMJICHHE K
JIOCTYIKEHUIO TSI U
yCIexy, ONTHMH3M,
WHUITUATHBHOCTb,
yYMEHHE JIeHCTBOBATD,
HCXOJIS K3 CBOUX
BO3MOXKHOCTEI;

- DMITATHH,
BKJIIOUYAIOLIEN
CITOCOOHOCTH TOHUMATh
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SMOIIMOHAIBHOE

OK 04. DddexTuBHO

COCTOSIHUE IPYTHUX
VUUTBHIBATh €T0 MPHU
OCYILECTBJICHUU
KOMMYHHKAITUH,
CHOCOOHOCTH K
COYYBCTBHIO U
COIEPEKUBAHUIO;
- COIIMAIBHBIX
HaBbIKOB,
BKJIFOYAFOIIHX
CIIOCOOHOCTD
BBICTPanBaTh

JIIOAbMH, 3a00THUThCS,
MPOSIBIISITh UHTEPEC U

OTHOILEHHUS C IPYTrUMU

pazpeniatb KOHQIUKTHI

B3aUMO/ICHCTBOBATH U
paboTaTh B KOJUICKTUBE H
KOMaH/Ie.

TFOTOBHOCTB K
CaMOpPa3BUTHIO,
CaMOCTOSITCIIbHOCTH U
CaMOOIIPEIEIICHHUIO;
- OBJIaJICHUC HaBBIKAMU
yueOHo-
HCCIICI0BATEIbCKOM,
MPOEKTHOMN U
COLTMAITbHOM
JIeSITENILHOCTH;
OsgnaneHue
YHUBEpCAIbHBIMHU
KOMMYHUKATUBHBIMU
NEUCTBUSIMU:
-0) coBMecTHas
JIeSITEIbHOCTD:
- IOHKMATh U
HCIO0/Ib30BaTh
MpEeuMYyIIecTBa
KOMaHJIHOU U
VHIUBUYAIbHON
paboThI;
- MPUHUMATH 1IEJIH
COBMECTHOM
JIeTEIIEHOCTH,
OpraHU30BBIBATH U
KOOPJIMHUPOBATh
JIEMCTBHUS TIO €€
JIOCTHKEHHIO!
COCTAaBJIAThH ILJIaH
JIEHCTBUH,
pacrpenensiTh pojau ¢
Y4ETOM MHEHUI
YYaCTHUKOB,
00CyKIaTh pe3yibTaThl

COBMECTHOM pabOThI;

- YMETbh OIIEPUPOBATH MIOHATHIMHU: CIIydaiHbIN
OIIBIT U ClTyyaiiHOEe cOOBbITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHSI; YMETh BBIUUCIISATH
BEPOSITHOCTH C UCIIOJIb30BAaHUEM I'papruecKux
METO/OB; IPUMEHSTH (POPMYJIBI CIIOKEHHS U
YMHOKEHUS BEpOATHOCTE, KOMOMHATOPHbIE
(akThI U POPMYIIBI IPH PELICHUHN 3a7ay;
OLIEHUBATh BEPOSTHOCTH peasIbHBIX COOBITHH;
3HAKOMCTBO CO CJIy4alHbIMH BEJINYMHAMY;
yYMEHUE NPUBOUTH IPUMEPHI IPOSIBICHUS
3aKoHa OOJIBIINX YHCEN MPUPOTHBIX U
OO0IIeCTBEHHBIX SBJICHUSX;

-yMeTh CBOOOJIHO OIIEPUPOBATH MOHATUSIMHU:

CTETIEHb C LIEJIbIM [T0Ka3aTesleM, KOPEHb
HaTypaJIbHOM CTETEHH, CTETIEHb C
panroHaIbHBIM IT0Ka3aTelleM, CTENEeHb C
JeNCTBUTENbHBI( BELIECTBEHHbBIM )
rokasaresem, Jorapudm 4ucia, CHHYC,

KOCHHYC U TAHT€HC MPOU3BOJIBHOTO YHCIA;

- YMETb CBOOOTHO ONIEPUPOBATH MOHATHIMHU:

rpaduk pyHkuuu, oopatHas pyHKUHS,

KOMIO3ULUS QYHKIUH, TMHENHHas QyHKIMS,

KBajipaTHUyHas QyHKIUS, CTelIeHHast QYHKIIHS C
LIEJIBIM T10Ka3aTeNIEM, TPUTOHOMETPUYECKHE

(GyHKIIMH, 00paTHbIE TPUTOHOMETPUUYECKUE

(byHKLNY .[T0Ka3aTeNbHas U Jorapudmuyeckast

(byHKLNHU, YMETh CTPOUTH TpapuKH PyHKINH,

BBITNIOJHATH peoOpa3oBaHus rpapuKoB

G yHKIH;

-yMETb UCMOJIb30BaTh Trpa@uKu GYyHKIUH [
M3Y4EHHUs ITPOLIEcca U 3aBUCUMOCTEN IIPH
pEILIeHNH 3a]a4 U3 IPYTuX y4eOHbIX

NIPEMETOB U U3 PEaTbHOM KU3HU; BHIPAXKATh

hopmynaMu 3aBUCUMOCTH MEXKTY
BEJINYMHAMU;

-CBOOOTHO OTIEPUPOBATH MOHITHAMU: YETHOCTD
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- KOOPJIMHUPOBATH U

BBINOJIHATE paboTy B

YCIOBUSIX PEAIbHOTO,

BHUPTYaIbHOTO U

KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYULIECTBIIATh
MMO3UTUBHOE
CTpaTernyeckoe
MOBE/ICHHE B

Pa3IMYHBIX CUTYaIUsX,

MPOSIBIISATH TBOPYECTBO

1 BooOpakeHue, ObITh
UHUITUATHBHBIM.

OBiagenue
VHHUBEPCATHHBIMU
PEryJIATUBHBIMU
JICUCTBUSIMU:

-T) IpUHATHE CeOs U
JPYTUX JIIOJICH:

- IPUHUMATh MOTHUBBI U
apTryMEHTHI IPYTUX
JOJIeH Mpu aHalu3e

pe3yJIbTaTOB
JeSITeNIbHOCTH;

- IPU3HABATh CBOEC
MIPaBO U MPABO APYTUX
JIIOJIEH Ha OIIMOKU;

- pa3BHUBAThH
CIIOCOOHOCTH TOHUMATh
MU C TTO3UITUU
JPYToro 4eIoBeKa.

IMPOMEKYTKE, YMCTh ITPOBOAUTE UCCIICAOBAHUE

MHO’KECTBa PeLICHUI YpaBHEHH, HEPABEHCTB

GYHKIUH, IEPUOAUIHOCTD QYHKIIUHA
OTPaHUYEHHOCTh, MOHOTOHHOCTH (DYHKIIUH,
KCTpeMyM GYHKIIUH, HanOOJIbIIIee U
HAaUMEHbIIIee 3HAYCHUS PYHKIIMH Ha

byHKIUY,
- YMETh UCIIOJIb30BaTh CBOICTBA U Tpaduku

GbyHKUIMU, U pelIeHHs ypaBHEHUIH,
HEPaBEHCTB U 3a/1a4 C apaMeTpaMH;
M300pakaTh Ha KOOPJUHATHON TUIOCKOCTH

U UX CUCTEM

OK 05. OcyuiecTBisATh
YCTHYIO U TUCbMEHHYIO
KOMMYHHUKAIIUIO Ha
rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoii denepanuu ¢
y4€TOM 0COOCHHOCTEN
COLIMAJILHOTO U
KYJIBTYPHOTO KOHTEKCTa

B obnactu
ACTETHYECKOTO
BOCITUTAHUS:

- DCTETUYECKOE
OTHOIIEHHE K MUY,
BKITIOYAst ICTETUKY
ObITa, HAYYHOTO U
TEXHHUYECKOTO
TBOpPYECTBA, CIIOPTA,
Tpy/Zla ¥ 0OIIECTBEHHBIX

OTHOIIICHUH;
- CIOCOOHOCTH
BOCIIPUHUMATH
pa3INYHbIE BUJIbI
HCKYCCTBa, TPAJULIAN U
TBOPUYECTBA CBOETO U
JIPYTHX HapOJIOB,

OIIYIIATh
AMOIMOHAIBHOE YroJI MEeXAY IPSIMOM U IJIOCKOCTBIO, YTOJl

BO3JIEUCTBUS MEXY MJIOCKOCTSIMU, PACCTOSIHUE OT TOUKH J10
HCKYCCTBA, TIJIOCKOCTH, PACCTOSTHUE MEXTY TIPSIMBIMH,

- YMETbh ONIEPUPOBATH MOHATUSIMU: CPEJIHEE
apudmernyeckoe, MearaHa, HauOOJIbIIEE U
HavMEHbIIIee 3HAUEeHUs, pa3Max, JUCIEPCHs,
CTaH/IapTHBIE OTKJIIOHEHHE YHCIIOBOTO Habopa;
YMEHUE U3BIIEKATh, MHTEPIIPETUPOBATH
“H(pOpMAIINIO, TPEJCTABICHHYIO B TAOJIUIIAX,
Ha JIuarpammax, rpadukax, oTpakarIryro
CBOMCTBA peaJIbHBIX IIPOLIECCOB U SIBJIICHU;
MPEJICTaBIATh HHPOPMAIIHIO C ITOMOIIBIO
Ta0JIMI] ¥ TUarpamMmm; UCCIIeI0BaTh
CTaTUCTUYECKUE JAHHBIE, B TOM YHUCIIE C
npUMEHeHHe TpaduIecKiuX METOIOB
AJIEKTPOHHBIX CPEJICTB;
- YM€Tb ONEPUPOBATH MOHATUSIMU: TOUKA,
npsiMast, TIIOCKOCTh, IPOCTPAHCTRBO,
JBYTPAaHHBIN yTOJI, CKPEILIMBAIOIINECS IPSIMBIE,
[apajjIeIbHOCTb U IIEPIEHIUKYIIPHOCTD
MPSIMBIX U IJIOCKOCTEH, YTOJl MEXAY MPSMBIMHU,
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- YOSKIEHHOCTD B
3HAYUMOCTH JJIS
JIMYHOCTEN U 00IIIeECTBA
OTEUECTBEHHOTO U
MHPOBOI'O UCKYCCTBA,
STHUYECKUX
KYJIbTYPHBIX TPaJAULIAN
HapOJIHOT'O TBOPYECTBA;
- TOTOBHOCTb K
CaMOBBIPAKEHUIO B
pa3HbIX BUIAX
HCKYCCTBa, CTpEMJICHUE
MPOSIBIISATH KayecTBa
TBOPYECKOU JINUHOCTH;
OBiagenue
VHHUBEPCATHHBIMU
KOMMYHHKATUBHBIMU
JICUCTBUSIMU:
a) oO1eHue:

- OCYILIECTBIIATH
KOMMYHHKAIIIHU BO BCEX
cdepax KU3HHU;

- pacrno3HaBarth
HeBepOasbHbIE
CpeacTBa OOIIEHuUS,
MOHUMATh 3HAUYCHUE
COIIMAJIbHBIX 3HAKOB,
pacrno3HaBaTh
MPEATOCHUTKA
KOH(JIMKTHBIX
CUTyalllil U CMSATYaTh
KOH(JIUKTBI;
-pa3BEPHYTO U JOTUYHO
W3J1araTh CBOI TOUKY
3peHUs ¢
HCIIOJIb30BaHUEM
SI3LIKOBBIX CPEJICTB

PacCTOsSIHUE MEXY INIOCKOCTSAMH;
- YMETb HUCIIOJIb30BaTh IIPU PEILICHUE 3a1a4
U3y4eHHbIE (PAKTHI U TEOPEMBI IJITAHUMETPUH;
YMEHHUE OILICHUBAThH Pa3Mepbl 00bEKTOB

OKpY>KaIoIllero Mupa

OK 06 IIposBnsaTs
IpaX1aHCKO-
MaTPUOTHYECKYIO MTO3ULIHUIO,
JEMOHCTPUPOBATh
OCO3HAaHHOE MOBEJCHHUE Ha
OCHOBE TPaJUIIMOHHBIX
00111€4eTI0BEYECKIX
IIEHHOCTE, B TOM YHCIIE C
y4€TOM rapMOHHU3aluN
MeXHAIIMOHAIbHBIX U
MEXPETUTHO3HBIX
OTHOILIEHHU, TPUMEHSATH
CTaHapThl
AHTUKOPPYIMLHUOHHOTO
MOBE/ICHUS

- OCO3HaHHE
o0y4armuMucs
POCCUICKON
rpaXk1aHCKOU
UJIEHTUYHOCTH;

- 1IeJICHANPABIEHHOE
pa3BUTHE BHYTPEHHEN
MO3UIIMH TMYHOCTH Ha

OCHOBE JTyXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEN HapOJ 0B
Poccuiickoit
®enepaunu,
HWCTOPUYECKUX U
HallMOHAJIbHO-

KYJIbTYPHBIX TPAJULUH,

- YMETh ONEPUPOBATH MOHATUSIMH:
IIPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
KOOPJWHATHI TOYKH, BEKTOP, KOOPAHMHATHI
BEKTOPA, CKAIAPHOE MPOU3BEICHUE, YOI
MEXK1y BEKTOpaMHu, CyMMa BEKTOPOB,
IIPOU3BEAEHNE BEKTOPA HA YUCIIO; HAXOAUTH C
MTOMOIIBIO U3YUEHHBIX (HOPMYIT KOOPIUHATHI
CepEeUHBI OTPE3Ka, PACCTOSTHUE MEXITY JBYMSI
TOYKAMU;

- YMETb BBIOMPATh MOIXOIAIINN N3yIECHHBII
METOJI JUIsl PELIEHU 3a]a4H, PaClIO3HABAaTh
MareMaTnueckue GakThl 1 MAaTEMaTUYECKHE
MOJIETIH B IPUPOHBIX U OOIIECTBEHHBIX
SBJICHUAX, B HICKYCCTBE;
- YMEHUE NNPUBOJUTH TPUMEPHI
MaTE€MaTHYECKUX OTKPBITHI POCCUICKON U
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dbopmupoBaHUe

CHUCTEMBI 3HAYHUMBIX
[IEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK,
AHTHUKOPPYIIIHOHHOTO
MHPOBO33PCHUS,
IIPaBOCO3HAHUS,
3KOJIOTMYCCKOM
KYJIBTYPBI,
CIIOCOOHOCTH CTaBUTh
IEJTH U CTPOUTH
JKU3HEHHBIE [IJIaHEI;
B yactu rpakaaHcKoro
BOCITUTAHHS:
- OCO3HAHHE CBOUX
KOHCTHUTYIIMOHHBIX
IpaB ¥ 00s13aHHOCTEH,
yBa)KCHHE 3aKOHA U
IIPABOIIOPSIIKA

- IPUHATHE
TPaJUIIHOHHBIX
HaIlMOHAIBHBIX,
00I11€Y€EIOBEYECKHUX
T'YMaHUCTHYCCKUX U
JIEMOKPATHYECKUX

IIEHHOCTEH;

- TOTOBHOCTh
MIPOTUBOCTOSATH
HJICOJIOTHH
9KCTPEMH3MA,
HaIlMOHAJIM3Ma
KceHohoouu,
JTUCKPUMHUHALIAH 110

COILIHATBHBIM,
PEITUTHO3HBIM,

PacoBbIM,

HalMOHAILHEIM

MPHU3HAKAM;
- TOTOBHOCTh BECTH

COBMECTHYIO
JIEATENHHOCTD B

UHTEpecax

TPaXTaHCKOTO
o0111ecTBa, y4acTBOBaTh
B CAaMOYIIPABJICHUH B
0011e00pa3oBaTeNbHBIM
OpTaHM3aIH U JETCKO
FOHOIIIECKHX
OpraHu3aIui;
- YMEHHUE
B3aMMOJEHCTBOBATH C
COI[HATbHBIMH
WHCTHTYTaMH B

MHPOBOM MaTEMAaTHYECKON HAYKH.
- YMETb OIIEPUPOBATH IIOHATUIMU: CIIydaHbIN
OIIBIT U Clly4ailHOE COOBITHE, BEPOSITHOCTD
CIIy4aifHOTO COOBITHSI; YMETh BBIUYUCIIATh
BEPOSITHOCTh C UCIIOJIb30BAaHUEM I'papuecKux
METO/OB; IPUMEHSATH (HOPMYJIBI CIIOKEHUS U
YMHO>XEHUS BEpOSATHOCTEH, KOMOMHATOPHbIE
(bakThl ¥ GOPMYIIBI IPH PELICHUHU 3a7ay;
OLIEHUBATh BEPOSATHOCTH PeATIbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4alHBIMU BEJINYUHAMU;
YMEHHE IPUBOIUTDH IPUMEPBI IIPOSABICHUS
3aKoHa OOJBIINX YUCET B MPUPOJIHBIX U
OOI11€CTBEHHBIX SBJICHUAX
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COOTBETCTBUH C UX
GYHKIUSIMU 1
Ha3HAYCHHEM;

- TOTOBHOCTb K
T'yYMaHUTApHOU U
BOJIOHTEPCKOU
NeSITeNIbHOCTH;
MaTpUOTHUYECKOTO
BOCIUTAHMUS:
- chopmupoBaHHOCTH
POCCUICKOHN
rpak 1aHCKOU
UJCHTUYHOCTH,
MaTpUOTU3MA YBAKCHUS
K CBOEMY Hapoy,
YYBCTBO
OTBETCTBEHHOCTH
niepen Poaunon,
TOpJIOCTH 3a CBOM Kpail,
cBoro Ponuny, cBoit
S3BIK U KYJIBTYDY,
MIPOLIIOE U HACTOSIIIEE
MHOTOHAIIHOHATBHOTO
Hapoxa Poccuu;

- IIGHHOCTHOE
OTHOIIICHUE K
roCcyJIapCTBEHHBIM
CHUMBOJIaM,
HUCTOPUYECKOMY U
MPUPOTHOMY
HaCJIEUIO,
MaMSTHUKAM,
TpaJAHUIISM HAPOI0B
Poccum, noctmxeHusm

Poccun B Hayke,
HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIE;

- uaeiHas
yOEXKIEHHOCTD

TOTOBHOCTB K

CITY)KEHUIO U 3aIUTe

OreuecTBa,

OTBETCTBEHHOCTb 3a €T0

Cyns0y; OCBOCHHBIE

oOyJaronmMucs

MEXKIPEIMETHbBIE

TTOHATHS 1

YHUBEpCAJIbHbIE
y4eOHbIe JCHCTBUSA

(perymnsTHBHBIE,

MO3HABATENIbHBIC,

KOMMYHHKATHUBHBIC)

- CITIOCOOHOCTH X
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HCIIOJIL30BaHHUA B
MMO3HaBATECILHOU U
COLMAJIBHOM MPAKTUKE,
TOTOBHOCTH K
CaMOCTOSITEIbBHOMY
MJIAHUPOBAHUIO U
OCYIIECTBIICHUIO
y4eOHOM JeSTENbHOCTH,
OpraHu3aIy y4eOHOro
COTPYJHUYECTBA C
MeaarornyecKuMH
paboTHUKaMU U
CBEPCTHUKAMH, K
Y4aCTHIO B TIOCTPOCHUU
WHIUBUYIbHON
o0pa3oBaTenbHOMI
TPaCKTOPHH;

- OBJIaJICHUC HaBBIKAMU
yueOHO-
HCCIICIOBATEIbCKOM
MPOEKTHOMN U
COLTMAITbHOM
IEeITEIbHOCTH

OK 7 CopeiicTBoBaTh
COXPaHEHHIO OKpYXKaromen
cpensl,
pecypcocOepexeHuro,
IPUMEHSTH 3HaHUA 00
M3MEHEHHUH KJIMMarTa,
MPUHIUIIB OEPEKITUBOTO
IPOU3BO/ICTBA,
3¢ PeKTUBHO NEHCTBOBATH B
Ype3BbIUAHBIX CUTYAIHIX

-HE MPUHUMATH
JENCTBUS, TPUHOCAIINE
BpEIl OKPYXaIOIIEi
cpene;

- YMETH
MPOTHO3UPOBATH
HeOJIaronpusITHbIE
JKOJIOTHYECKHE
MOCJICICTBUS
pepUHIMAEMbIX
JIEUCTBHUM,
MpeOTBpaIIaTh UX;
- PacIIuPHUTH OIBIT
NeSTeNbHOCTH
AKOJIOTMYECKOU
HaIpaBJIEHHOCTH;

- pa3pabaThIBaTh TUIaH
pELIeHUs C y4ETOM
aHaIM3a UMEIOIINXCS
MaTepUaIbHBIX U
HEeMaTepUaTbHBIX
pEeCypcoB;

- OCYILIECTBIIATD
LeJICHANPaBIECHHbBIN
MOUCK MepeHoca
CPENICTB | CIIOCOOOB
JIEVCTBUSA B
po¢eCCUOHATBHYIO
cpeny;

- YMETb MePEHOCUTh

- YMETb ONIEPUPOBATh MOHATUIMU: PYHKLINS,
HenpepbIBHast QyHKIMSL, IPOU3BOIHAS,
1epBooOpa3Has, ONpeeIEHHbI HHTErpal;

- YMETb HaXOJUTh IPOU3BO/IHbIE
AIIEMEHTAPHBIX (QYHKIUNA, HCTIONB3YSI
CIpPaBOYHBIE MAaTEPUaIbl; UCCIEOBATh B
IPOCTEHIINX ciydasx QYHKIMH Ha
MOHOTOHHOCTb, HAX0JIUTh HAUOOJIBLINE U
HauMEHbIINE 3HaUYeHUS! PYHKIHM; CTPOUTH
rpauKyu MHOTOYJICHOB C HCIOJIb30BAHUEM
anrnapara MaTeMaTHYeCKOro aHan3a;
IPUMEHATH IPOU3BOJHYIO IIPU PELICHUH 3a/1a4
Ha JIBI)KEHUE; pelaTh MPaKTUKO-
OpPUEHTHUPOBAHHBIE 33/1a41 HA HANOOJIbIINE U
HAauMEHbIINE 3HAYCHUS], Ha HaX0X/IEHUE MYTH,
CKOPOCTH U YCKOPEHUS;

- YMETb ONIEPUPOBATh MOHATUSAMU: IBUKEHUE B
IPOCTPAHCTBE, 10100HbIE (GUTYPHI B
MIPOCTPAHCTBE; UCIIOJIb30BAaTh OTHOIIEHNE
Iomaael nopepxHocreit 1 00bEeMOB
NoJ00HBIX (PUTYp NPU pELIeHNH 3a/ay;

- YMETb BBIYUCIISATH TEOMETPUUYECKUE
BEJIMYMHBI (JJIMHA, YTOJI, IJI0IIAb, 00BEM,
IUI0IA/1b TOBEPXHOCTH ), UCIIOJIB3YS
U3y4eHHbIE (POPMYIIBI U METO/IBI.
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3HAHUS B
MO3HABATENBHYIO U
MPaKTUYECKYIO 00JIacTH
KHU3HEICATCIILHOCTH,
-Tpeasiaratb HOBbIE
MIPOEKTEHI, OIIECHUBATH
UJeH C MO3ULUU
HOBU3HBI,
OpPUTHHAJILHOCTH,
MPAaKTUYECKOMN
3HAYUMOCTH;

- IaBaTh OLICHKY HOBBIM
CUTYalUsIM, BHOCUTD
KOPPEKTUBHI B
JESITENIbHOCTb,
OIICHHUBATH
COOTBETCTBHUE
pe3yIbTATOB LETSIM;

I1K 1.2 Pa3zpabaroBaTh
CXEMBbI JIEKTPOHHBIX
YCTPOMCTB Ha OCHOBE
MHTErPAIbHBIX CXEM

pa3HOM CTENEeHU
WHTErpALNU B
COOTBETCTBUHU C
TEXHUYECKUM 3aJaHUEM

- yMeTh  HaxoIWTh
HYXHBIE JJIs1  pabOThI

dbopMyIbL.;

COCTaBJIATH
G yHIIHOHANbHbBIE
3aBUCUMOCTHU IS

HalMCaHUs pPa3InYHbIX
porpamMm

-IIPUMEHATh ~ MaTeMaThyeckue  (HOpMyJbl,
QITOPUTMBI, HEOOXOAWMBIC IJISi COCTaBJICHUS
Pa3IUYHBIX IIPOrPaMM, CXEM;

- YOpOILATh MOJXY4YeHHBIE (DOPMYJIIBI , HAXOAUTH
HauOoJplllee WM HAaWMEHbIEe 3HAYEeHUs

byHKIMI

IlepeyeHb y4eOHBIX U3TaAHMI,
JAOMOJTHUTEILHOM JIuTepaTypbl, UHTepHET-pecypcoB.

OcHOBHbIE MeYaTHbIE U3TAHUS

1. Maremaruka: anreOpa W Hayaja MaTeMaTHYECKOro aHaiuza, reomerpus. Anredpa. 10-11
Kiaccel: yueOoHuk / mop pen. LIILA. AnumoBa. — 5-e uzn. — Mocksa : [Ipocsemenue, 2018. — 463
c. ISBN 978-5-09-107210-5

2. Maremaruka: anrebpa W Hadajlla MaTEeMaTHYeCKOTO aHajm3a, reoMeTpus. [ eomerpwus:
yuebHuk it 10-11xm. / mog pen. JI. C. Aranacsna. - 4-e uzn. — Mocksa: IIpocsemenue, 2017.
—255 c. ISBN 978-5-09-102538-5

3. lexneuxwuii, U. [I. Matemaruka: yue6nuk ans CI1O / U.JI. Tlexnenkuii. - 3-e u3a., crep. —
Mocksa: Axagemus, 2005.- 304 c. ISBN 978-5-4468-7392-0

DJIeKTPOHHBbIE U3IAHUS

DnekTpoHHO-0MOMoTeuHas cucrema «Jlanby. Pexxum moctymna: https://e/lanbook.com

1. Maremaruka: anredpa U Hadajla MaTEMaTHYECKOTO aHAIN3a, TeoMeTpus. Anredpa U Hadaa

MaTteMaThueckoro ananusa. 10—11 kiaccel : 6a30Bblil ¥ yriayOnéHHbIN ypoBHU : yyeOHuK / 1.

A. Amumos, 0. M. Konsrun, M. B. TkauéBa [u nmp.]. — 1l-e u3a., crep. — Mocksa :

[Tpocsemenue, 2023. — 463 c¢. — ISBN 978-5-09-107210-5. — Tekcr : anekTpoHHbIH // JlaHb
aNeKTpoHHO-OubnoTeunas cuctema. — URL: https://e.lanbook.com/book/334391 (mata

obparmenust: 05.09.2023). — Pexum goctyna: AJisi aBTOPHU3. MTOIH30BATENCH. .
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2. 'eometpusi: 10—11-ii kmaccel: 6a30Bblii M yriyOnaéHHblid ypoBHu : y4yeOHuk / JI. C.
Aranacsn, b. B. , K. C. [u ap.]. — 11-e u3n., crep. — Mockaa : [Ipocsemienue, 2023. — 287 c.
— ISBN 978-5-09-103606-0. — Tekcrt : 31ekTpoHHbIH // JlaHb : 3eKTpOHHO-OMONINOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/334397 (mata oGpamenus: 05.09.2023). —
Pexum noctyna: asist aBTOpU3. MOJIb30BATENCH.

3. Mep3nsk, A. I'. MaremaTtuka. AnreOpa U Hadaina MaTeMaThdeckoro aHanm3sa: 10-i kiacc:
yrayonEéHHBIN ypoBeHb : yueOHuk / A. I'. Mepansk, JI. A. Homuposckuii, B. M. ITossikoB ; moj
penakuuei B. E. [Togonbckoro. — 7-e u3x., ctep. — Mocksa: [Ipocsemnienue, 2023. — 476 c.
— ISBN 978-5-09-103607-7. — TekcT: anekTpoHHbIN // JlaHb: 37€KTpOHHO-OMOIMOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/334469 (mata oGpamenus: 05.09.2023). —
Pexxwum noctyna: st aBTOpHU3. MOIb30BATEINECH.

I[OHOJIHI/ITCJILHLIG HCTOYHHUKH

http://methmath.chat.ru Meroauka npenogaBasus MaTEMAaTUKH

http://zadachi.mccme.ru MadopmannonHo-nnorckosas cucrema "3agaun"

http://alglib.sources.ru bubnuoreka anropurmos [Togbopka CCBUIOK Ha MaTeMaTHYCCKUE
pecypcbl HTEpHEeTAa.

http://mat.1september.ru - razera «Maremaruka» M3narensckoro noma «IlepBoe ceHTIOps»

http://www.mathematics.ru - Marematuka B OTKPBITOM KOJUICIKE

http://eqworld.ipmnet.ru - EQWorld: Mup maremaTiueckux ypaBHCHUN

http://www.bymath.net - Bcs anementapras maremaruka: CpeiHss MaT. HHTEPHET-IIIKOJIA

http://comp-science.narod.ru - Jlupaktiueckue MaTepualsl 10 HHOOPMATUKE U MATEMATHKE

http://rain.ifmo.ru/cat/ - JluckpeTHas MaTeMaTHKa: aropUTMbI
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2. Kommiaexkt KUM 1uisi TeKy1ero KOHTpOJIst
Texymmii KOHTPOJIL OCBOEHHS CTYACHTAMH Marepuana TUCIHHIUIMHBI COCTOHUT W3
CJICAYIOUINX BUJIOB: ONEPAMUBHbILL U PYOEI’CHbLIL KOHMPOIlb.
[Tpu mpoBeeHNH TEKYIIer0 KOHTPOJISE UCTIONB3YIOTCS CIIEAYIONIHE (POPMBI:
1) TecrupoBanue.
2) CaMocCTOsSTEIbHBIC PaOOTHI.

3) JIUKTaHTHI

[lepedyeHb 3K3aMeHAILMOHHBIX TEM U 3aJJaHUH:

Tema 1. [lelicTBUTEJIbHbIE YHCJIA

1. Beruucnurs:

(105%0,24-1515:7,5) *(1;(1) —0,945:0,9)*9

1.1 -
13 437
40 8

12 (3.2 +0,24)*2,15+(51625-2 > )* % :
25 16" 5

1 5 7
13 (=-0,375):0,125+(= ——):(0,358-0,108) ;
& ) (51 )

1.4 (20,88:18+45:0,36):(19,59+11,95) ;

2. AOCOIOTHAsI U OTHOCUTEITbHAS TTOTPEITHOCTH.

2.1 Ilpu B3BEeMIMBaHUM KYIUIEHHBIX SIOJIOK MOJYYMIOCh YHUCIO 5,5 KI, MPHUYEM U3BECTHO, YTO
npezenbHas a0COII0THAsA MOrpetHOCTh paBHa 50 . OnpeaenuTs NpeaeabHyI0 OTHOCUTENbHYIO
MOTPENIHOCTh U I'PaHUIbl HCTUHHOTO 3HaYeHUs (A) Macchl KYIUIEHHBIX S0JIOK.

2.2 Ilpu u3BIeUEHUH KBaJPAaTHOI'O KOPHS U3 MPUOIMKEHHOr o uncia a=1,27 nmoay4yeHo

3HaYeHne n=+/1,27 =1,1269 3anucannoe BepabiMu 1udppamu. Kakyro abcomoTHyO

HOTPEITHOCTD MBI OyJIeM UMETh, €CITH ITOCJIe OKPYTIICHHS 3alHIIeM, 4To /1,27 =6=1,13?

Tema 2. Jlorapu¢pmsl.

1.BeauciauTh:

log, 36+10 3
0,5 J6 Jo,5

I09327-I0g38l+% 1093243 ;
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I09216-I09264+% log,32 .
2. YOpoCTUTh BBIpaKEHUE:!

9
lg75+1g45+lg — ;
g g g125

3. YOpocTUTh BBIpaKEHUE U HAWTHU €r0 3HAaUECHUE:
logs (v/5 a%) , ecim logsa=-2 ;

log, (3/2 *b°) , ecim logyb=-3.
Tema 3. @yHKIHMH, UX CBOHCTBA M rpadpuKu.

1.Haiinure 061acTh OnpeieeHus:

N=x2-3x+4 J-x2+2x+3
Y e D*(x=2) T (x=2)*(15—x)

y=1-05°" y— -y
2 5x+2 _§ — é 10x-3 _
y—,/(g) 5 Y ,/(11) 1

2. IMoctpouts rpaduku GYHKIUN 1 HANTH 00JIACTh ONPEACICHHUS U MHOKECTBO 3HaueHui D(y)

; E(y):

1 1.,
y =109, X ; y:X5;y=x3;y:(§)

Tema Ned: "IIpon3BoaHast M e€ NPUMEHEHHS K HCCIeI0BaHNI0 pyHKIUK'"

1 .Brruncinure:
f' (), ecnu f (x)=In (x-T/2);

f'(7/6), ecnmu f (x)= 2ctg(5x-T/3);
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2.Haitnute 3Ha4eHUE POU3BOIHON (DYHKIIMH B TOUKE:
Y=X*CO0S X, Xo=T/2;

y=Xx*In X, Xo=€;

3.Pemute HepaBEHCTBO:
£'(x) <0, ecmu £ (x)=5x - 4x%;

f'(x) >0, ecmm f(x)=2x 2+ Bx;

4.Haiigure TOYKM MaKCUMyMa M TOYKA MHHAUMYMa (yHKIIHU:
f (X)= 5x%/2-X;
f (X)=9/x+ x/4;

Tema Ne5: "IlepBooOpa3unasn

1.3anummTe oOmwiA BUT IEpBOOOPa3HOM JIsl (PYHKITHIA:
f ()= cos x+x2-1/x%;

f (X)= 4x+6/x°-cos X;

2.Hatinure nis pyrkunu f nepsoo6pasHyo, rpaguk KOTOPOM IIPOXOAUT Yepe3 TOUKy M:
f (X)=-3x+4/x2, M(-2;1);

f (x)=2/x3-7x"+1, M(1;3);

3.Berumciure wIoMaas GUryphl, OrpaHAYEHHOMN JIMHUAMU:
a) y= 4x-X°, y= 4-X;

6) y= X>-4x+4, y= 4-x>

Tema Ne6: "YpaBHeHusi U HepaBeHcTBa'

1.Pemute ypaBHeHus:
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3-4-5-6+2-9"=0.

1 —2x+3
(7) +49"" =399,

log, (x—5)+2log ;(x-5)<4.
3

32x-1 . 32)( + 32x+3 — 273
2(Ig2-1)+1g (57 +1) =1g (57" +5).

2.Pemrte HEpaBEeHCTBA!

log ; (x—5)+2log ;(x—5) <4
3

x2+4x x+2
21 (2] so0
3 27

3.Pemmte rpaduyeckn ypaBHEHHS U HEPAaBEHCTBA!
2%=3-2x-x*;
logox=-x+1;
(1/3)*>x+1.
Tema 7. KomOnHaTOpHKa H TeOPUSA BEPOATHOCTH.

1. Kakum yuciaom cnoco6oB MOXKHO U3 14 paznuyHbIx nap OOTMHOK BbIOpaTh 8§ OOTHHOK Tak,
4TOOBI BCE OHU OBLTM HAa OJTHY HOT'Y?

2. B xonone 36 xapt. Kakum uncioM crioco00B MOKHO BBIOPATh U3 KOJIOABI 6 KapT Tak, YTOOBI
OHU BCe OBLIH OHON MacTu?

3. B MeHIO CTOJIOBOM yKa3aHO ISITh 3aKyCOK, TPU MEPBbIX OJI0Ja, YEThIpE BTOPBIX U TpU
necepta. Kakum unciom cioco60B MOKHO 3aKa3aTh 00€/1 U3 YeThIpex 0o’

4. B kmacce 20 yueHukoB. HeoOxommmMo coCTaBUTH paclMCaHUE JEXKYPCTB IO OJHOMY
YEJIOBEKY M3 KJIacca Ha KKl 13 5 yueOHBIX THEW Hellemu.

5. CKOJIbKO aHarpaMM MOXHO COCTaBUTh U3 CJIOBA OAaTOH?

6. B xmacce 10 xopommx ManpyukoB, 12 xopommx naeBodek M 5 XynuraHoB. Kakosa
BEPOSITHOCTH TOT'0, YTO U3 BHIOPAHHBIX JIBYX JAEKYPHBIX HU OJJMH HE OKa3ajcs XYJIUTaHOM?

7. UrpanbHblii KyOuk OpocatoT 4eTblpe pasa noapsn. Haiinute BeposTHOCTH TOTO, 4TO XOTb
OJIMH pa3 BBINAJET EAUHULA.

8. B marasun npuBe3nu 30 TeIeBH30pOB, CPEAH KOTOPBIX 5 TEIEBU30POB MMEIOT CKPBITHIC
nedekTpl. KakoBa BEpOSTHOCTh TOTO, YTO IMEPBBIC JBa MOKYMATENs KYMAT TEICBH30PBI 0e€3
nedexToB?
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9. KonoBsiit 3amok umeeT 10 kHOMOK. YTOOBI OTKPBITH 3aMOK, HY)KHO HaXXaTh 4 ONpeeeHHbIe
KHOIIKU. KakoBa BEpOATHOCTb OTKPBITH 3aMOK C IIEPBOM MOIBITKH?

10. [lecsiTb BapHMaHTOB KOHTPOJIBHOM paOOThI, HANMCAHHBIX HA OTHAEJNBHBIX KapTOUYKaXx,
pacIpenenstoTcs CydyailHpIM 00pa3oM Cper BOChbMH IIKOJFHUKOB. KakoBa BEpOsITHOCTH TOTO,
YTO BAPHUAHTHI KOHTPOJIBHON pabOThI C HOMepaMHu | U 2 OCTaHyTCSl HEUCIIOIb30BAHHBIM

Tema 8. 'eomeTpuyeckue 3a1a4M B MJIAHUMETPHUH.

1. Oxomno paBHOOenpenHoro Tpeyroinbauka ABC ¢ ocHoBanreM AC ¥ yrjoM Ipu OCHOBaHUHU
75° onmicaHa OKpYXHOCTB ¢ eHTpom O. Haiiaure e€ pamuyc, eciiu IUIomaah TPEyrojJbHUKa
BOC paBHa 16.

83
2. B OKpyXHOCTh panauyca — BrmcaH npaBuiabHbI  TpeyroasHuk ABC. Xopaa BD

nepecekaet cropony AC B touke E Tak, yto AE:EC = 3:5. Haiinute BE.

3. B tpeyronsauke ABC yron C = 90°, CH - BricoTa, yron A pasen 30°, AB = 4. Haiinute
BH.

4. B tpeyronsauke ABC AC=BC=2V 2, yron C paen 45°. Haiinure Boicoty AH.

5. B tpeyronbauk ABC Bnucana okpyxkHocTh ¢ neHTpoM O. JIya AO mnepecekaeT CTOpOHY
BC B Touke K. Haiingure momans tpeyronsauka BOC, ecnmu AB =24, AC =30, BK = 13.

6. B tpeyromsauke ABC yron B pasen 90°, meamana BM pasna 10V3. OKpPY>KHOCTB,
BIMcaHHas B TpeyroapHuk ABM, kacaercsa runorenys3sl AC B touke T. Haiinure xater BC,
ecim AT: TC = 1:3.

7. B tpeyronsuuke ABC yron A pasen 60°, mmna croponsl AB paBHa 8cM, a IIMHa CTOPOHEI
BC pasna 13 cm. Haiinute nnmuny ctopons! AC u miomas tpeyroasHuka ABC.

8. Ilmomanp paBHOOEIPEHHOTO TPEYrOJIbHUKA 27cM?, CuHyc yrma mnpu OCHOBaHWH

3
TPEYroJIbHUKAa paBCH E HaI/II[I/ITe AJIMHY OCHOBAaHUA TPCYT'OJIbHUKA.

Tema 9. MHOFOFpaHHI/IKH, HX IUIOIaau l'[OBerHOCTeﬁ H 00beM.

1. CtopoHa ocHOBaHMsI MpaBUIBHOW ueTelpexyronbHoi nupamuasl KABCD pasna 4 cM, a
KaxJ0e u3 OOKOBBIX pebep mupamuasl paBHO 3 cMm. HailfTu BeICOTy M IuIOmaar OOKOBOM
MOBEPXHOCTHU MUpaMUIbIL.
2. Nana nupamuya KABC, B 0CHOBaHUM KOTOPOM JIEKUT MPSAMOYTOJIbHbIN TpeyroabHuKk ABC
(<C =90°). B aTom TpeyrosbHUKE MIPOBEICHA MEIMaHa K TUIIOTeHY3€e, paBHas 5 cMm. Kaxmoe
6okoBoe pedpo nupamuasl paBHo 10 cm. Haiigute BbICOTY mupaMuabl | IUIOMaab OOIbIICH
OOKOBOIi I'paHH.

3. B ocnoBanum mupamuasl SABCD nexut kBagpat ABCD co croponoii, paBHoii Scm. Touka
M nenut pedpo SB B orHomenun 2:3, cuurtas ot Touku S. Yepes Touky M mpoxoauT ceueHue,
napaujielibHoe OCHOBaHMIO MupamMuabl. Haiinure ero miomans.
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4. OcHoBanue u 60okoBas rpanb nupamuasl DABC - npasunbsabie TpeyroasHukd ABC nu DAC,

IUIOCKOCTH KOTOPBIX B3aUMHO NeprieHAuKyisipHbl. Halinure AC, ecnu 00beM nupaMuibl paBeH

1.
5. Jluaronans Ky0a paBHa V12. Haiizure ero obbem.

6. lnaronans KyOa paBHa 3\/ 3. Haiizure miomaas €ro HoBEpXHOCTH.

3. Kommiexktr KUM a1t npoMesKyTOYHOM aTTecTalluu

[IpomexyTouHass aTTecTalus MPOBOJUTCS B (opMe MHUCHMEHHON KOHTPOJIBHOW pPaloThI,

cocrosied u3 10 3ananuil, U3 KOTOPBIX 2 3a7aHUS [10 TE€OMETPUHI

IIpumepbl 3K3aMeHANMOHHBIX BADUAHTOB:

5 1

1. Boranciure 3nadenne sopaxenns 16~ + — (0,01) 72 + 12 - (79)3 —

2

64 s

2. Pemure ypaBHenue COS2Xx = 2cosx — 1

3. YmpocTuTte BeIpaKeHUE 3l08; V8+1

4. YIpocTuTe BhIpAXKEHUE
- 3m 21 N 3m | 2m, N m 3m @ 0m
(sin 12~ COS— +cos -sin 7) (cos 12 COS— —singy

5. Pemnte ypasuenue 32X 1 4 32%72 . 32x~4 = 315

1
6. Pemure nepasenctso log o (1 — 0,2x) < 5
16

5 7

7. Haiigute oGnacte onpeneneHust QyHkuuu y = (;)Zx -4 — S
9 l; 1-2x
8. Haiinure 3nauenne f' (1), eC_]'[I/If(x) =

16 - 275 -
31

P Y

51n7)

9. OcHoBaHue paBHOOEAPEHHOTO TPEYroJbHUKA paBHO 6cM, a O6okoBas cropoHa 10 cm. K

OOKOBEIM CTOPOHaM HPOBCIACHBI BbICOTHI. Brruncaure JJIMHY OTPE3Ka, KOHIIAMH KOTOPOTo

CJIy?KaT OCHOBAHUA BBICOT

10. OnuH UMIMHIP MOJIYYEH BpallleHUEM NPSMOYTOJIbHUKA BOKPYT CTOPOHBI 8 CM, @ BTOPOI,

BOKPYT CTOpOHBI 6 cM. HaliuTe oTHOLIEHHE GOKOBBIX MOBEPXHOCTEN U 00BEMOB LIUIMHIPOB.
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Kpurepun oneHuBaHus:

5 (oTnMuHO) — Jr00BIE MIPABUIIHHO BBHIMOJHEHHBIE 8 3a/1aHUi, 1Ba U3 KOTOPBIX T€OMETPUUYECKHE
3a/1aHus;

4 (xopomo) -  JOObIe NPAaBWIBHO BBINOJIHEHHBIE 7 3adaHUi, OAHO W3 KOTOPBIX
reOMETPUIECKOE 3a/1aHHE;

3 (yIOBIIETBOPUTEIBHO) - JIFOOBIE PABUIIBLHO BHIIIOJHEHHBIE 5 3aJaHUM,

2 (HEeyOBJIETBOPUTEIBHO) - MEHEE 5 BBHIOJTHEHHBIX 33JIaHUN
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