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1. OBIIASL XAPAKTEPUCTHUKA PABO}'IEI\/'I IMPOI'PAMMBI
OBIHIEOBPA3OBATEJIbBHOU YYEBHOU JUCIHUIIJIMHBI
OY .03 <KMATEMATUKA»

1.1. MecTo AUCUMIUIMHBI B CTPYKType mnpodeccuoHAJbHOH 00pa3oBaTeIbHOM
nporpammsbl CII1O:

O6mmeobpa3oBaTenbHas aucuuiuinHa «MaTtematukay sIBIsSeTCS 005S3aTeNbHON YacTbiO
001eo0pa3oBaTeIbHOTO IMKIa 00pa3oBaTeNbHON MporpaMMbl B cooTBeTcTBUH ¢ DPI'OC 1o
crieninanbHOCTH 54.02.01 Jlu3aiin (1Mo oTpacisam)

1.2. Heau u niiaHupyemble pe3yabTaThl 0CBOCHHUS TUCHUILINHBI:
Conepxanue mporpamMMbl — 00IIe00pa3oBaTeNbHON  JUCHMIUIMHBL — «MaTemaTuka

HaIpPaBJIEHO Ha JOCTHKEHHE pe3ynbTaToB ee U3Yy4EHUS
B cooTBercTBUM ¢ TpeboBanussMu PI'OC COO ¢ yyerom npodeccHoHaIbHONW HalpaBIeHHOCTH
drocC CIIO. [IpuopureTHpiMU LEIAMHA o0yueHus MaTeMaTHKe

Ha 0a30BOM YPOBHE SIBJISIOTCS:

dopMHpOBaHHE  TEHTPATBHBIX  MAaTEMAaTHYECKMX MOHATHH  (YUCIO, BEJIMYUHA,
reomeTpuueckas  (Qurypa, TepeMeHHas, BEpPOATHOCTb, (YHKIMs), 00eCrneunBaIOLUINX
MIPEEMCTBEHHOCTD M MEPCIIEKTUBHOCTh MATEMaTHYECKOTO 00pa30BaHMsI 00yJaIOIIXCS;

HOJIBE/IEHUE O0YYaIOLIMXCsl Ha JTOCTYITHOM JUIS HUX YPOBHE K OCO3HAHUIO B3aUMOCBS3H
MaTeMaTHKH " OKpY’KaIoMIeTo MUpa, MOHUMaHHe MaTeMaTHKH
KaK 4acTu o011ell KyJIbTyphl YEIOBEUECTBA;

pa3BUTHE  MHTEJUIEKTYaJlbHBIX W  TBOPYECKMX  CHOCOOHOCTEH  oOydaromuxcs,
MO3HABATEJILHOM aKTUBHOCTH, UCCIIEI0BATENbCKUX YMEHHUM, KpUTUYHOCTH MBIIUIEHUS, HHTEpeca
K U3yYEHHUIO MaTEMATHKH;

(dopmHpoBaHue QyHKIHMOHATBHON MaTeMaTHYEeCKON IPaMOTHOCTH: YMEHUSI paclio3HaBaTh

MaTeMaTU4eCKue ACIIEKThI B peATBbHBIX YKW3HEHHBIX CUTYyalHSIX
u pu W3yYECHUHU JIPYTUX JUCLIMIUINH, IIPOSIBJICHUS 3aBUCUMOCTEN
U 3aKOHOMEpPHOCTEH, (HhOpPMYIHUPOBaTh UX HA SI3bIKE MAaTEMaTHKU M CO3/1aBaTh MAaTEMaTUYECKHE
MOJIENH, MIPUMEHSATH OCBOCHHBIN MaTeMaTUYeCKUun arrapar

JUISL peIIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, 3aJad MpOo(ecCHOHATBHON AESITEIBHOCTH,
WHTEPIIPETUPOBATH U OIICHUBATH MOJYYCHHBIE PE3YIbTATHI.

1.2.2. Ilnanupyemble pe3yjbTaThbl 0CBOEHHsI 00111e00pa30BaTeJIbHOM JUCUMILIUHBI B

cootBercTBHM ¢ PI'OC CIIO 1 Ha ocaoBe PI'OC COO

Obmme  xommereHuuun  (mamee — OK) w  mpodeccroHalbHBIE  KOMIIETCHLUH
(mamee — IIK) ®I'OC CIIO B COOTHECEHMH C JMYHOCTHBIMH, MeETaNpPeIMETHBIMHU
U TpeAMETHBIMH  pe3ylbTarTaMu  oOy4deHuss  0Oa3oBoro ypoBHsS (mamee —  IIPO)

dI'OC COO npencraBieHbl B TaOIUIIE:



Koa m HaumMeHoBaHue
dopmupyembix
KOMIIeTeHI M

IInanupyemble pe3yJbTaThbl 00y4eHHSA

Oo1mmue

JAucuunirHapHblie (IpeaMeTHbIe)

OK 01.

Br161paTh criocoObl perieHus
3a1a4 IpodeccroHaIbHON
e TeIbHOCTH
[IPUMEHUTEIBHO K
[Pa3TMYHBIM KOHTEKCTaM

JIM4HOCTHBIE PE3yNIbTAThI JOKHBI OTPaXKaTh
B HaCTH: TPyAOBOT'O BOCIIUTAHUA:

- TOTOBHOCTH K TPY/Iy, OCO3HAHUE LIEHHOCTU
MacTepcTBa, TpyaoJtooue;

- TOTOBHOCTh K aKTHBHOW JESITENHbHOCTU

TEXHOIOTHYECKOI u COIMaJIbHOM
HaIlpaBJIEHHOCTH, CIIOCOOHOCTD
WHULIMUPOBATh, TJIAHUPOBATH
U CaMOCTOATENIbHO  BBINOJIHATH  TaKYHO
JIeATEIILHOCTE,

- HMHTEepeC K  pasnu4yHbIM  cdepam

poeCCHOHAILHOMN JESTETHLHOCTH.
MertanpeamMeTHble  pe3yabTaThl
OTpaXKaTh:

OBnaseHne YHUBEPCAIBHBIMU Y4€OHBIMU
IIO3HAaBAaTCIIbHBIMHU HeﬁCTBHﬂMHI

a) 6a30BbIC JJOTUYECKHE JCHCTBUS:

JOJIXKHBI

- CaMOCTOSITEJIBHO (dbopMynupoBaTh
U aKTyaJIn3UpOBaTh npobiemy,
paccMaTpuBaTh

€€ BCECTOPOHHE;
- YCTaHaBJIMBATb CYHICCTBGHHBIﬁ IMPpU3HAK
WIN OCHOBAHHUS JUIST CpaBHEHUS,
KJ1accuukanuu

1 0000IIIEHN;

- OTNPEACINATh IEeNU JAeTeIbHOCTH, 3a/1aBaTh
napaMeTpsl U KPUTEPUH UX JOCTHKCHUS,

- BBIABJIIATH 3aKOHOMECPHOCTHU 158
POTUBOPEUHS

[1P61. Bnanenue MeTogamMu J0Ka3aTeNbCTB, AITOPUTMAMU PEILICHHS
3ama4;  ymeHue  (OpMyJIHpOBaTh  ONpEAENeHUs,  aKCHOMBI
Y TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH JOKA3aTEIIBHBIE PACCYKICHUS B
XO/JIe pelIeHUs 3a/1ay;

[1P62. YMeHue onepupoBaTh MOHATUSAMH: CTEIEHb YHCIA, JOrapudm
YHUCIIa; yMEHHE BBITIOJIHATh BBIUHCIICHUE 3HAYEHUI
U TpeoOpa3oBaHUs BBIPAKEHUH CO CTENEHSAMHM U Jorapupmamu,
npeoOpa3oBaHust IPOOHO-PAIMOHATEHBIX BRIPAKCHHUIA;

[1P63. YmeHue onepupoBaThb  MOHATHAMHU:  pallMOHAJBHBIE,
UppalyoHaIbHble, MOKa3aTelbHbIe, CTENEHHbIE, JIorapu(pMHUUEcKue,
TPUTOHOMETPUUYECKHE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[1P64. YMeHue omnepupoBaTh MOHATHAMH: (YHKIUS, HENpepbIBHAs
(GyHKLUs, MPOU3BOJHAS, MEpBOOOpPa3Has, OMpEAETICHHbIM HHTErpa;
YMEHHE HaXxOUTh MPOU3BOAHbIE 3JIEMEHTAPHBIX (QYHKIUHI, UCTIONb3YS
CIPaBOYHBIE MaTEpHalbl; MCCIENOBATh B MPOCTEHIIMX CIydasx
byHKIUN Ha MOHOTOHHOCTb, HaXOAUTh HauOOoJIbIINE
Y HauMEHbIINe 3Ha4eHUs1 QYHKIUN; CTPOUTH rpad K MHOTOUJICHOB C
UCIIOJIb30BAaHUEM ammapaTa MaTeMaTHYeCKOTO aHalli3a; MPUMEHSTh
IIPOU3BOJHYIO pu peleHnn 3a1a4y
Ha JBW)KEHME;, pelaTrb MPaKTUKO-OPUEHTUPOBAaHHBIE  3ajauu
Ha HaumOONbIIMEe W HAUMEHbIINE 3HAUYEHUs, HAa HAXOXJIEHHUE IyTH,
CKOPOCTH U YCKOPEHUS;

[TP65. YMeHue onepupoBaTh MOHATUSAMH: PallMOHANbHas (DyHKIUS,
nokasatenbHass (QYHKIMs, cTerneHHas (yHKuus, jorapudmuueckas
(GyHKLUS, TPUTOHOMETpUYECKHE (QYHKUUHU, OOpaTHbE (YHKIHH;
YMEHHE CTPOUTh TIpadUKU M3YyYEHHBIX (QYHKIUH, HCIIOJIB30BAThH
rpaduKy MpH U3yYEHUH MPOLIECCOB U 3aBHCUMOCTEH, NpU peleHUH
3a/1a4 U3 JpYyrux yuyeOHBIX IMPEIMETOB M 3aJau U3 peajibHON KU3HU;
BhIpaXaTh (OPMYJIaMHU 3aBUCUMOCTH MEKY BEIMYHMHAMU;




B paCCMaTprUBACMBIX ABJICHUAX,
- BHOCHUTHL KOPPCKTHBBI B ACATCIIbHOCTD,

OIICHUBATh  COOTBETCTBHUE  PE3yJbTaTOB
IEeNSIM, OICHUBATh PHCKH  TOCICACTBHIMA
IEeSITEILHOCTH

0)0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUS:

- BJIAJETh HaBBIKAMU y4eOHO-
HCCIIEI0BATEILCKOM

U TPOCKTHOW JESITEITHbHOCTH, HAaBBIKAMH

paszpeltieHus mpooem;
- BBISIBIISITh PUYMHHO-CIICJCTBEHHBIE CBS3HU

U aKTyallu3upoBaTh 3aJady, BBIIBUTATH
TUIOTE3Y
€e  pelIeHHs, HaXOAUTh  apTYMEHTHI

JUI JTOKa3aTelnbCTBA CBOUX YTBEP)KICHUI,
3aJaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;
- aHaJIM3UpOBaTh IIOJIyYEHHBIE B XOJE
pelIeHNs 3aJjaud pe3yJIbTaThl, KPUTHUECKU
OLICHUBATH

ux JIOCTOBEPHOCTb,
U3MEHEHUE

B HOBBIX YCJIOBUSX;
pa3pabatrbIBaTh IUIaH PELIEHUS MPOOJIEMBI C
YUeTOM aHaJIN3a UMEIOIINXCS MaTepUaIbHBIX
Y HEMATEepHAJIbHBIX PECYPCOB;

IMPOTHO3UPOBATH

- YMCTb MMEPCHOCUTD 3HaHUA B
IMMO3HAaBATCJILHYTO

u MMPAaKTUICCKYIO obnactu
KHU3HCACATCIIBHOCTH,

- YyMETh HMHTEIPUPOBATh 3HAHUS M3 PasHBIX
PEeIMETHBIX 00JIacTei;

- BBIABUTaTh HOBBIE WJEH, IpeaaaraTh
OpI/IFI/IHaJH)HBIe IIoaAXO0abl N peIHeHI/ISI

[1PG6. YMenue pemath TEKCTOBBIE 331aUM PA3HBIX TUIIOB (B TOM YHCJIE
Ha MpPOLEHTHI, J0JU M 4YacTH, Ha IBM)KEHHE, paboTy, CTOMMOCTb
TOBAapOB U YCIIyT, HAJIOTH, 33JJa4X U3 00JaCTH ypaBICHUS JIUYHBIMU U
CceMEWHbIMU (PUHAHCAMM); COCTaBNIATH BBIPAXKEHUS, YpPaBHEHMS,
HEPaBEHCTBA M HUX CHUCTEMBI 10 YCJIOBHMIO 3aJayd, HCCIEN0BaTh
HOJYYEHHOE PELICHUE U OLIEHUBAThH MPaBAONOJ00HOCTh PE3yIbTaTOB;
[TPG7. YMeHue onepupoBaTh MOHATHIME: CpeHEe apu(meTnyecKkoe,
Me/MaHa, HauboJpllee U HaUMEHbIIIee 3HaYeHUs, pPa3Max, TUCTIepPCHs,
CTaH/JapTHOE OTKJIOHEHHE 4YHCIIOBOrO Habopa; yMEHHE H3BIIEKATb,
UHTEPIPETUPOBATh MH(OPMAIIHIO, PEACTABICHHYIO B Ta0nuLax, Ha
auarpamMmax, rpadukax, OTpaKalollyl0  CBOMCTBa  pealbHBIX
IPOLIECCOB M SBJICHUH; MPEACTABIATh HMH(OPMAIMIO C ITOMOIIBIO
TaOJIMIl U JUarpamMM; HCCIIEI0OBaThb CTATUCTUYECKUE JAHHBIE, B TOM
4yucIe

C IPUMEHEHUEM IrpapuuecKuX METOJOB U AIEKTPOHHBIX CPE/CTB;
[TP68. VYmMmeHue omnepupoBaTh MOHATHUAMM: CIy4alHBIH  OIBIT
U CIy4aiflHOe COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHE
BBIUUCIIATh BEPOSATHOCTh C UCHOJIB30BAHHWEM Ipa)UuyeCKUX METOOB;
OPUMEHATHh (OPMYJIBI CIIOKEHUS U YMHOMKEHHUS BEpOSTHOCTEH,
KOMOUHATOpHBIE (akThl U (HOPMYJIBI IPU PELICHUHU 3a/1a4; OLEHUBATh

BEPOSITHOCTH peanbHbIX COOBITHIA; 3HAKOMCTBO
CO CiIyYallHBIMM BEJIMYMHAMM;, YMEHHE MPHUBOJUTH IPUMEPHI
IIPOSIBICHUS 3aKOHa (310319181704 qucen B IIPUPOIHBIX

1 OOIIIECTBEHHBIX SBJICHUSX;

[TPG6Y. YMenue onepupoBaTh MOHATUSIMH: TOYKA, MPsSMasi, TUIOCKOCTb,
MPOCTPAHCTBO, JABYIPAHHBIA Yroyi, CKpPEIIMBAIOIIUMECS TMpsAMbIE,
MapajieIbHOCTh u MEePIEHANKYIISIPHOCTh MIPSIMBIX
U TUIOCKOCTEHW, yrojll MEXIy NpPSAMBIMHU, YToJl MEXKIy HpsMOn
U IUIOCKOCTBIO, YTOJI MEXIY IJIOCKOCTSIMH, PACCTOSIHHE OT TOYKHU JI0
IJIOCKOCTH, PACCTOSIHUE MEXKAY MPSIMBIMU, PACCTOSIHUE MEXIY
MJIOCKOCTSIMU; YMEHUE UCIIOJIH30BATh MPHU PEIICHUH 3a71a4 U3y4YCHHbIC
GakThl M TEOpeMbl IUIAHUMETPHUM, YMEHHUE OIIEHHWBATh pa3Mephl
00BEKTOB OKPYXAIOIIET0 MUPA;




[TP610. Ymenue omnepupoBaTh MOHATUSIMH: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHMKA, Ky0, Mapaienenumnes, npu3Ma, nupamuaa, purypa u
MOBEPXHOCTh BpAalleHMs, LMIUHAP, KOHYC, ap, cdepa, cedeHus
burypsl BpallleHUs, IUIOCKOCTh, Kacaromiasicsi cdepbl, IMIMHIPA,
KOHyca, IUIOIIA[b IIOBEPXHOCTH NHUPAaMUJbl, TPU3MBI, KOHYCa,
WIMHApA, IUomanas cdepsl, o00beM Kyba, MPsSIMOYTrOJIbHOTO
napajuleJienunesia, NTUpaMuIbl, TPU3MBbL, LHWIMHIpA, KOHYyca, LIapa;
yMEHHE n300paxarhb MHOTOTPaHHUKHU
U TIOBEPXHOCTH BpalllEHUs, UX CEUYEHHUS] OT PYKH, C IOMOIIBIO
YEpTEXKHBIX HHCTPYMEHTOB U DIEKTPOHHBIX CPEJICTB; YMEHHE
pacno3HaBaTb CUMMETPHIO B IIPOCTPAHCTBE; YMEHHME paclO3HaBaTh
MPaBUJIbHBIE MHOTOTPAaHHUKU;

[1P611 YMenue OIEpPUPOBATH MOHATUSAMU: JIBUYKEHUE
B MPOCTPAHCTBE, MOJO0HBIE (PUTYPHI B MPOCTPAHCTBE; HCIOIB30BAThH
OTHOIIEHHE IUIOIIAJIeH MOBEPXHOCTEN U 00BEMOB MOAOOHBIX (PUTyp
IIPU pEIIeHUH 3a7ay;

[TP612. YMeHue BEIUUCIAT TEOMETPUUECKUE BETMUYHUHBI (JIJTMHA, YTO,
IUIOMIA/lb, 00bEM, IUIONMIA[b MOBEPXHOCTH), UCIONB3YS H3y4YCHHBIC
(bOpPMYITBI U METO/IBI,

[1P613. YMmenue onepupoBaTh MOHATHIMH: MPSIMOYTOJIbHAS CHCTEMa
KOOpAMHAT, KOOpPAMHATHl TOYKH, BEKTOpP, KOOpPJMHATBI BEKTOPA,
CKaJIsIpHOE MPOU3BEACHUE, YTOJI MEXKIY BEKTOpaMHU, CyMMa BEKTOPOB,
IIPOM3BE/IEHNE BEKTOpPA HA YHUCIIO; HAXOIUTh C MOMOULIbI0 U3yUYEHHBIX
dbopMyn KOOpIMHATHI CEPEAUHBI OTPE3Ka, PACCTOSHUE MEXAY IBYMS
TOUYKAMH;

[1P614. YMenne BIOMpaTh MOIXOSIINNA U3YUYEHHBINH METO/T

TS peleHust 3a/1a4u, paclio3HaBaTh MaTeMaTUYECKUE (PaKThl

1 MaTEMaTUYECKHE MOJICITH B TIPUPOIHBIX M OOIICCTBEHHBIX SBJICHUSX, B
MCKYCCTBE; YMEHHE MPUBOUTEH TPUMEPHI MATEMATUYECKUX OTKPBITUIA

OCCUHCKON U MUPOBOM MAaTeMaTUYECKON HAyKH

OK 02. Ucnionb3oBaTh
COBPEMEHHBIC CPEJICTBA

JlngHOCTHBIE pE3yNIbTATHI IOJKHBI OTPAXKATh
B YAaCTHU: IEHHOCTH HAYYHOTO MMO3HAHUS:
-c(OpMHUPOBAHHOCTH MUPOBO33PEHUSI,

[1PG1. Bnanenune MerogamMu J0Ka3aTeIbCTB, AJITOPUTMAMH PEIICHUS
3ajay; yMEHUue dbopmynupoBath onpeeNeHusl, aKCUOMBI
Y TEOPEMBI, PUMEHSITh WX, TPOBOIUTH JI0KAa3aTEIbHBIC PACCYKIACHUS B




MOMCKa, aHAIN3a U
MHTEPIIPETANN
UHpOpPMAaLIUH, U
MH(pOpMaIMOHHBIE
TEXHOJIOTUH ISl BBITIOJIHEHHUSI
33124 PO ecCHOHATIBHOM
NesITeIbHOCTH

COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW NPAKTHKH,
OCHOBAHHOTO

Ha JIAAJIOTe KYJBTYP,

OCO3HAHMIO CBOETO
MOJIUKYJIBTYPHOM MHUDPE;
MeranpeameTHble  pe3yJIbTaTh
OTpaKaTh:

OBnaseHrue yHHMBEpPCAJIbHBIMU y4E€OHBIMU
MI03HABATEIbHBIMU JICHCTBUSIMHU:

B) pabora ¢ uHpopmaImei:

- BJIAJICTh HaBBIKAMU TOJTYYCHUS
UH(POPMALIMU U3 HCTOYHUKOB Pa3HBIX THUIIOB,
CaMOCTOSITEILHO ~ OCYIICCTBIISITh  TTOWCK,
aHaJIN3, CUCTEMATHU3AIUI0 U UHTEPIPETAIHIO
UHPOPMALIUK PaA3IMYHBIX BHIOB U (QoOpM
MIPEICTaBJICHHS,

- CO3/1aBaTh TEKCTHI B Pa3IMUHBIX (hopMaTax c
Y4eTOM Ha3HaYeHUsI HH(POPMAITUH U 11EeTeBOI
ayJMUTOPUH, BBIOMpAsi ONTUMAIBHYIO (HOpMy
MIPEICTaBICHHUS

Y BU3yaJIM3alllu;

- OLCHUBATh JOCTOBCPHOCTL, JICTUTUMHOCTDH
UHPOPMAIINHU, €€ COOTBETCTBHUE MPABOBBIMH
MOPaTbHO-ITHUYECKUM HOPMaM;

CHOCO6CTBYIOH_[6FO
MECTa B

JOJIDKHBI

KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpTaHU3AIMOHHBIX 33]1a4 C COOII0ICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKU

[IPABOBbIX U OTHYCCKHUX HOPM, HOpM

MHGOPMALIMOHHOM 0€30MacHOCTH

- UCIIOJIb30BAaThb CPCIACTBA PIH(l)OpMaI_II/IOHHBIX u

0€301acHOCTH, TUTUEHBI, PeCypcocOepeKeHus,

XO/JI€ peLIeHUsI 3a/1ay;

[1P62. YMmeHHe onepupoBaTh MOHATUSIMU: CTETIEHb YHUCIIA, Jorapupm
YHUCIIa; yMEHHE BBITIOJIHATh BBIUHCIICHUE 3HAUEHUMN
U mpeoOpa3oBaHUs BBIPAXKEHUU CO CTENEHSAMH M Jorapudmamu,
npeoOpa3oBaHust IPOOHO-PAIMOHATBLHBIX BHIPAKCHHUIA;

[1P63. YmMeHue omepupoBaThb TMOHATHUSMHU:  palMOHAIBHBIE,
UppalvoOHaJbHBIE, TMOKa3aTeJIbHbIe, CTEIEHHBIE, JOrapuPMHUECKUE,
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

[1P64. Ymenue omepupoBaTh MOHATHAMHU: (DYHKIHS, HEIpepbIBHAS
byHKIMS, MPOU3BOIHAS, MEPBOOOpa3Hasi, ONpeAeNCHHBIA HHTETpal;
YMEHHE HaXOJUTh MIPOU3BOIHBIC JIEMEHTAPHBIX (PYHKINH, UCTIOIB3Y S
CIIpaBOYHbIE MaTEpUAJIbl; HCCIAEAOBaTh B MPOCTEUIIMX CIy4dasx
byHKIIH Ha MOHOTOHHOCTb, HaXOAUTh HauOOoJIbIINE
Y HaMEHbIIUE 3HAaUeHUs QYHKIUN; CTPOUTH IPaUKU MHOTOUJICHOB C
UCIIOJIb30BAaHUEM ammapaTta MaTeMaTHMYeCKOTO aHalln3a; MPUMEHSTh
MIPOU3BOAHYIO npu pelneHun 3a/1a4
Ha JBW)KEHME;, pelarb NPaKTUKO-OPUEHTUPOBAaHHBIE  3ajaydu
Ha HauOOoNbIIME M HAMMEHBIIUE 3HAYCHMS, HA HAXOXKJICHUE MYTH,
CKOPOCTH U YCKOPEHUS;

[TPGS5. YMeHue omepupoBaTh MOHATHIMH: palldOHANbHAs (PYHKITUS,
nokaszareiabHass (DYHKIHS, CTeNeHHas (QYHKIOWA, Jorapudmuyeckas
GyHKIMSI, TPUTOHOMETpHYECKUE QYHKIUHA, oOpaTHbIC (DYHKIUH;
YMEHHE CTPOUTh TpaduKu WU3yYeHHBIX (YHKIHA, MCIIOJIB30BaTh
rpaduky Mpu M3Y4EHUH MPOIECCOB M 3aBUCUMOCTEH, MPH PEIICHUN
3a/1a4 U3 JpYyrux yuyeOHBIX IMPEIMETOB M 3aJau U3 peajbHON KU3HU;
BbIpaXkaTh OpMyJIaMH 3aBUCUMOCTH MEX]Ty BEIMYMHAMU;

[1PG6. YMenue pemath TEKCTOBBIE 331aUM PA3HBIX TUIIOB (B TOM YHCIIE
Ha TPOIEHTHI, JOMM M YacTH, HAa JBUKEHHE, PabOTy, CTOMMOCTHh
TOBAapOB M YCIIyT, HAJIOTH, 3aJJa4l U3 00JaCTH yIpaBICHUS JTUYHBIMU U
CeMEHBIMU (UHAHCAMM); COCTABJISATh BBIPAKEHUS, YpPaBHEHHUS,
HEPaBEHCTBA M HUX CHUCTEMBI 10 YCJIOBHMIO 3aJauyd, HCCIEN0BaTh
MOJTyYE€HHOE PEllIeHre U OLEHUBATh MPaBIONOJ00HOCTh PE3yIbTATOB;
[TPG7. YMeHue onepupoBath MOHITHIME: CpeHee apudmeTnyeckoe,




MearaHa, HanOoJbIllee U HaUMEHbIIIee 3HAaUEeHUs, pa3Max, TUCIEPCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIIOBOTO Ha0opa; yMEHHE H3BIIEKATbh,
UHTEPIPETHPOBATH MH(OPMAIIMIO, TPEACTABICHHYIO B Ta0nMIax, Ha
auarpamMmax, rpaukax, OTpPaKaloIlyld CBOWCTBA  pealbHBIX
NPOIIECCOB M SBICHHIA; MPEACTABIATh HH(OOPMAIMIO C ITOMOIIBIO
TaONIMIl U JUarpamMM; UCCIENOBaTh CTAaTUCTUYECKUE JAHHBIE, B TOM
yucIie

C IPUMEHEHUEM rpapuuecKiX METOOB U ANEKTPOHHBIX CPE/CTB;
[IP68. VYmMenue omnepupoBaTh TMOHATUAMH: CIYYaWHBIA  OMBIT
U cllydailHOe COOBITHE, BEPOSTHOCTh CIy4alHOTO COOBITHS; YMEHHUE
BBIUUCIIATh BEPOSITHOCTh C MCIOJIb30BAaHUEM I'papUUECKUX METOJOB;
OPUMEHATH (OPMYJBI CIOKEHUS U YMHOXKEHHUS BEpOSTHOCTEH,
KOMOWHATOpHBIE (aKkThl U (POPMYIIBI IPU PELICHUN 3a/1a4; OLIEHUBATD
BEPOSITHOCTH peanIbHbIX COOBITHI; 3HAKOMCTBO
CO CiIy4YaillHBIMM BEJIMYMHAMM; YMEHHE MPHUBOJIUTH MPUMEPHI
MIPOSIBIICHUS 3aKOHa 00IBIINX qucen B MIPUPOTHBIX
U OOIIECTBEHHBIX SIBJICHUSX;

[1P69. YMeHue onepupoBaTh NOHATUSMU: TOUKA, IPSIMasi, MIIOCKOCTb,
IPOCTPAHCTBO, JBYIPAaHHBIM Yrojl, CKPEIIMBAIOIINECS IpPsIMBIE,
napajyieIbHOCTb u MEePIEHANKYISIPHOCTh MIPSIMBIX
U IUIOCKOCTEH, Yrojl MEXAy MNpsIMBIMH, YIOJI MEXAy IpsIMOiR
U TUIOCKOCTBIO, YIOJl MEXIY IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSHUE MEXAY IPSAMBIMH, PAaCCTOSHHUE MEXKIY
IUIOCKOCTSIMU; YMEHUE UCIOJIB30BATh MIPU PEIICHUH 337a4 U3yUYCHHbIE
GakTel W TEOpeMbl IUIAHUMETPHH; YMEHHE OIICHHWBATh pPa3Mephl
00BEKTOB OKPY>KAIOIIIETO MUPA;

[TP610. Ymenue onepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHMKA, Ky0, Mapaiienenumnes, npu3mMa, nupamuaa, Gurypa u
MOBEPXHOCTh BpAallleHMs, LMIUHAP, KOHYC, ap, cdepa, cedeHus
burypsl BpallleHUs, IUIOCKOCTh, Kacaromiasicsi cdepbl, IMIMHIPA,
KOHyca, IUIOIA[b IIOBEPXHOCTH NHUPaMUJbl, TPU3MBI, KOHYCAa,
WIMHApA, [omanas cdepsl, o00beM Kyba, MPsSMOYTOJIbHOTO
napajulejenunesia, TUpPaMuIbl, TPU3MBbL, IWIMHIPA, KOHYyca, LIapa;




yMeHue n300paxarb MHOTOTpaHHUKHU
U TOBEPXHOCTU BpAILICHUS, MX CEUEHHUS OT pYyKH, C IOMOIIbIO
YEpTEXKHBIX HMHCTPYMEHTOB U DJEKTPOHHBIX CPEJICTB; YMEHHE
pacno3HaBaTb CUMMETPHUIO B MPOCTPAHCTBE; YMEHUE PaclO3HABAThH
IIPaBWJIbHbIE MHOTOI'PAaHHUKU;

I1P611 Ymenue OTEepUPOBATH TIOHSTHSIMUA: JIBUKCHUE
B MPOCTPAHCTBE, MOJI00HBIE (PUTYPHI B MPOCTPAHCTBE; HCIIOIB30BAThH
OTHOIIICHUE IUIONIAJIel MOBEPXHOCTEH U 00BEMOB MOAOOHBIX (PUTYp
IIPU PEIIEHUN 3ajay;

[1P612. YMeHue BEIUUCIATh TEOMETPUUYECKUE BETMYMHBI (UTMHA, YTOI,
IUIOIIA/lb, O00BEM, IUIONIA[b IOBEPXHOCTH), MCIOJB3YS H3yUYCHHbBIE
(bopMyIIbI U METO/IBI;

[1PG13. YMeHnue onepupoBaTh MOHATHSAMU: MPSIMOYTOJIbHAS CHCTEMA
KOOpPJIMHAT, KOOPJAMHATBl TOYKH, BEKTOpP, KOOPIMHATHI BEKTOpA,
CKAJIIPHOE ITPOM3BEJICHUE, YIOJl MKy BEKTOPAMHU, CYMMa BEKTOPOB,
MIPOU3BEJICHNE BEKTOpA HAa YMCII0; HAXOAUTH C MOMOIIBI U3YYEHHBIX
bopMyT KOOpIMHATHI CepeIMHbl OTPE3Ka, PACCTOSHUE MEXKIY IBYMS
TOYKaMHU;

[IP6G14. VYMeHue BbIOMpAaTh NOAXOJAMIMA  W3YYEHHBIM  METOJ
I pellleHMsl  3a/Jayd, paclo3HaBaTb MaTeMaTHYecKue  (akThl
1 MaTeMaTHYECKUE MOJIENIN B PUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSIX, B
ICKYCCTBE; YMEHHME NPUBOJIUTH MPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHH

OCCHMCKON M MUPOBOM MaT€MaTUYECKON HAYKU

MpeINPUHIMATEITCKY IO
esITeIbHOCTD B
npogeccuoHanbHOM chepe,
MCIIOJIb30BaTh 3HAHUS O
paBOBOM M (PHHAHCOBOM

CO3HAaHMs, OTUYCCKOI'O ITOBCACHHU,

- CHOCOOHOCTH OLCHHUBATL CUTyallUI0O U
IMPpUHUMATDb OCO3HaHHBIC peuicHu,
OPHUCHTHUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC
HOPMBI 1 HEHHOCTH,

JlnuHocTHBle  pe3ynbTaThl  JobkHBEL | [IP61. Brnajenue metomamu 10Ka3aTeNbCTB, aITOPUTMAMH PELICHHS
OK 03. IlnanupoBats u OTpaxkaThb 3ama4;  ymeHue  (OpMyJIHpOBaTh  ONpEAENeHUs,  aKCHOMBI
[peann30BbIBaTh COOCTBEHHOE | B YacTH: JYXOBHO-HPABCTBEHHOI'O | M TEOPEMBI, IPUMEHSATh UX, IPOBOIUTH 10Ka3aTeNIbHbIC PACCYKICHHUS B
npodeccroHaIbHOE U BOCITUTAHMUS: XOJIe peIIeHHS 3a/1a4;
ITMYHOCTHOE pa3BUTHE, - cdopmupoBaHHOCTb  HpaBcTBeHHOro | [IP64. YmeHue omepupoBaTh NOHATHAMM: (DYHKIUS, HEMpepbIBHAS

GyHKIMS, MPOU3BOJHAS, MEPBOOOpa3Hasi, ONpeAeeHHbIH HHTETpal;
YMEHHUE HaXOJUTh MPOU3BOJIHBIC SJIEMEHTAPHBIX (YHKIUH, HCHIOB3Y S
CIIpaBOYHBIC MAaTEpHUAIIbI; HCCIENOBaTh B IMPOCTEUIIHX CIIydasx
byHKIIU Ha MOHOTOHHOCTB, HaXOJHUTh HauOoJbIINe
Y HaMMEHbIINE 3Ha4eHUs QYHKUIUN; CTPOUTH rpaKU MHOTOUIEHOB C




TPaMOTHOCTH B Pa3JIMYHBIX
PKU3HCHHBIX CUTYalHAX

- OCO3HaHME JIMYHOIO BKJaJa B IOCTPOEHHE
yCTOMUUBOTrO OYyAyIIEro;

- OTBETCTBEHHOE OTHOIIEHHWE K CBOUM
POAUTENSIM

U (WIM) IpYTUM 4YJieHaM CEMbH, CO3JaHHI0
CeMbM Ha OCHOBE OCO3HAaHHOTO MPHUHATHUS

IIEHHOCTEH ceMeitHoOM KU3HU B
COOTBETCTBUH C TPAAUIUSIMU  HAPOJOB
Poccuu;

MeranpeamMeTHbie  pe3yJbTaThl  JOJKHBI
OTpaXKaTh:

OgnageHue YHUBEpCaTbHBIMHU
perJISITI/IBHI)IMI/I HGﬁCTBI/IHMHI

a) CaMOOPTaHMU3AITHUS:

- CaMOCTOSTEIHLHO OCYIIECTBIISITh
MO3HABATEIIbHYIO JICSATCIBHOCTD, BBISIBIIATH
pOOJIEMBI, CTaBUTh

U  (opmymupoBaTh COOCTBEHHBIC 3aJauul
B 00pa3oBaTelbHOM  JACATENBHOCTH U
KU3HCHHBIX CHTYallUsAX; CaMOCTOSTEIbHO
COCTaBIIAITh IUIAH PEIICHUS MPOOIEMBI C

y4eToM UMEIOLTUXCS pecypcos,
COOCTBEHHBIX BO3MOKHOCTEN
U TPEeANoYTeHUH; [1aBaTh OIEHKY HOBBIM
CUTYaIUsIM;

0) CaMOKOHTPOJIb:

UCTIONB30BaTh MPUEMBl  peIICKCUU IS
OLICHKM  CHUTyallid, BBIOOpa  BEpPHOIO
pelICHNUS;

- YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATh PEIICHUS 10 UX CHIDKCHHIO;
B) SMOIIMOHATBHBIN UHTEIJICKT,
npeanonararmui copMUpOBaHHOCTB:

UCIIOJIb30BAaHUEM ammapaTta MaTeMaTHYeCKOTO aHalln3a; MPUMEHSTh
MIPOU3BOIHYIO npu peneHuu 3a/1a4
Ha JBW)KEHME;, pelaTrb IPaKTUKO-OPUEHTUPOBAaHHBIE  3ajaydu
Ha HauOOoNbIIME M HAMMEHBIIUE 3HAYCHMS, HA HAXOXKJICHUE MYTH,
CKOPOCTH U YCKOPEHUS;

[TPGS5. YMeHue omepupoBaTh MOHATHIMH: palldOHANbHAs (PYHKIUS,
nokaszareiabHas (DYHKIHs, CTeneHHas (QYHKIOWA, Jorapudmuyeckas
GyHKIMSI, TPUTOHOMETpHUYECKUE (QYHKIUHA, oOpaTHbIC (DYHKIUH;
YMEHHE CTPOUTh TpaduKu WU3yYeHHBIX (YHKIHA, MCIOJIB30BaTh
rpadukyu MpH M3Y4EHUH MPOIECCOB U 3aBUCUMOCTEH, MPH PEIICHUN
3a/1a4 U3 JpYyrux yuyeOHBIX IMPEIMETOB M 3aJau U3 peajlbHON KU3HU;
BbIpaXkaTh OpMyJIaMH 3aBUCUMOCTH MEX]Ty BEIMYMHAMU;

[1PG6. YMenue pemath TEKCTOBBIE 331aUM PA3HBIX TUIIOB (B TOM YHCJIE
Ha TPOIEHTHI, JOMM M YacTH, HAa JBUKEHHE, PabOTy, CTOMMOCTh
TOBAapOB M YCIIyT, HAJIOTH, 33JJa4X U3 00JaCTH yIpaBICHUS JIUYHBIMU U
CeMEHBIMU (UHAHCAMM); COCTABJISATh BBIPAKEHUS, YpPaBHEHHUS,
HEPaBEHCTBA M HUX CHUCTEMBI 10 YCJIOBHMIO 3aJayd, HCCIEN0BaTh
MOJTyYE€HHOE PEIllIeHre U OLEHUBATh MPaBIONOJ00HOCTh PE3yIbTATOB;
[TPG7. YMeHue onepupoBaTh MOHATHIME: CpeHEe apupMeTnyecKoe,
MeAraHa, HauOoJblllee U HauMEHbIIIee 3HAaUeHUs, pa3Max, TUCIEePCHs,
CTaH/JapTHOE OTKJIOHEHHME 4YHCIIOBOrO Habopa; yMEHHE H3BIIEKATh,
UHTEPIPETUPOBATh WH(OPMAIINIO, TIPECTABICHHYIO B TaOJMIIAX, Ha
auarpamMmax, rpadukax, OTpaKalollyl0  CBOMCTBa  pealbHBIX
MPOLIECCOB M SIBICHUMN; MPEACTaBIATh WHGOPMAIUIO C IMOMOIIBIO
TaOJIMIl U JUarpamMM; UCCIEIOBaThb CTATUCTUYECKUE JAHHBIE, B TOM
YyHuclie C MpPUMEHEHHEeM TpadUyecKuX METOJOB U IIIEKTPOHHBIX
CPEJICTB;

[1P68. VYmenue omnepupoBaTh NOHATHUAMHU: CIy4YalHBIA OMBIT U
clly4aifHOe COOBITHE, BEPOSATHOCTb CIYy4YallHOTO COOBITHS; yYMEHHE
BBIUUCIISATH BEPOSITHOCTh C MCMOJIb30BAaHUEM TIpapUuecKux METOJIOB;
OPUMEHATHh (OPMYJIBI CIIOKEHUS M YMHOMKEHHUS BEpOSTHOCTEH,
KOMOHMHATOpHBIE (DaKThl U POPMYJIIBI IPU PEHICHUU 3a7a4; OLEHUBAThH
BEPOATHOCTH peaJIbHbIX COOBITHIA; 3HaKOMCTBO




BHYTPEHHEH  MOTHBAIMHM,  BKJIIOYAIOLIEH
CTPEMJICHHE K JIOCTHXKEHHIO 1IETIU U YCIIEeXY,
OIITHIMHU3M, WHUIIHATUBHOCTD, yMEHUe
JIeHiCTBOBATD, HCXOJ

13 CBOUX BO3MOKHOCTEH;

- DOMIIaTUH, BKIIOYAIOMIEH CIOCOOHOCTH
MOHUMATh  3MOIIMOHAJIBLHOE  COCTOSHUE
NPYTHX, YUUTHIBATh

€ro HIpu OCYHECTBICHUHN KOMMYHHKAIIUH,

CIIOCOOHOCTH K COYYBCTBHUIO "
CONCPESIKUBAHUIO;

- COLMAIBHBIX  HABBIKOB,  BKJIOYAIOIIMX
CII0COOHOCTD BBICTpanBaTb OTHOMICHUA C

JIDYTUMH  JIFOJIbMU, 3a6OTI/ITBC$I, IMPOABJIATH

MHTEpeC U pa3pemaTh KOHOIUKTHI

CO CIy4allHBIMM BEJIMYMHAMU, YMEHHUE MPUBOIUTH

MIPOSIBIICHUS 3aKOHAa OOMIBIINX qHCen B

1 OOIIECTBEHHEIX SBJIICHUSIX;
[IP614. VYwmenuwe BbIOMpaTh TOAXOMSIIUNA  WM3YYEHHBIH  METOJ
JUIsi  peleHust  3aJayd, pacro3HaBaTh MaTreMmMaTudeckue  (akThl
1 MaTeMaTHYEeCKUE MOJCIIH B IPUPOTIHBIX M OOIIECTBEHHBIX SBJICHUSX, B
MCKYCCTBE; YMEHHE MPUBOIUTH MPUMEPHl MAaTEMAaTHYECKUX OTKPBITUH
[POCCUICKOM 1 MUPOBOM MaTEMaTHUYECKON HayKH

MIPUMEPHI
MIPUPOTHBIX

OK 04. DpdexTuBHO
B3aMMO/ICIICTBOBATH U
[paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

JIM4YHOCTHEIE PE3YJIbTAaThl JOJIZKHBI OTPAXaTbh
B YaCTU: HCHHOCTU HAYYHOI'O IIO3HAHHSA:

OCO3HaHHe IICHHOCTH HAYYHOUH
ACATCIIBHOCTH, T'OTOBHOCTH OCYHICCTBJIATH
POCKTHYIO u HCCIICIOBATEILCKYFO
ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC
MertanpeaMeTHbIe  Pe3yJbTaThl  JIOJIKHBI
OTpa)xarh:

OgnaneHue YHHBEPCATbHBIMU

KOMMYHHKATHBHBIMH JICHCTBUSMHU:

0) COBMECTHasl IeITCIIbHOCTb:

- IOHUMATh U UCIOJIH30BATH MPEUMYIIECTBA
KOMAaHTHOW ¥ WHAMBHYaJIbHOMN pabOTHI;

- IIPUHUMATh LEeIn COBMECTHOM
JESATEIBHOCTH, OpraHU30BbIBATH "
KOOpAWMHMPOBATh  JIEUCTBUS 1O €€

JOCTHXKCHHIO: COCTABJIATH IJIaH HeﬁCTBHﬁ,

pacnpenenaTb poJavM C YYETOM MHEHUU

[1P67. YMeHue onepupoBaTh MOHATUAMU: CpeiHEe apH(pMeTHIecKoe,
MearaHa, HauOoJbIllee U HauMEHbIIIee 3HaUeHUs, pa3Max, IUCIepCHs,
CTaHJapTHOE OTKJIOHEHHME YHCIOBOro Habopa; yMEHHE H3BJEKaTb,
UHTEPIPETUPOBaTh WH(OPMALINIO, TPEJICTAaBICHHYIO B TaOJIMIAX, Ha
auarpammax, rpadukax, OTpPaKaloUlyl0  CBOMCTBa  pealbHBIX
IPOLECCOB M SIBICHUMN; MPEACTaBIATh WHPOPMALUIO C IOMOUIBIO
TabIMIl U JUarpaMM; MCCle0BaTh CTaTUCTUYECKHUE JaHHbIE, B TOM
yHuclie C MPUMEHEHHEM TIpadUyecKuX METOJOB U 3IIEKTPOHHBIX
CPEICTB;

[1P68. VYmenue omnepupoBaTh NOHATHUAMHU: CIy4YalHBIH OMNBIT U
cilydyaifHoe COOBITHE, BEPOSTHOCTb CIy4alHOro COOBITHS; yYMEHHE
BBIUUCIIATh BEPOSITHOCTh C MCIOJIb30BaHUEM IpapUUecKUX METOJOB;
OpUMEHATh (OPMYJIBl CIOXKEHHS M YMHOXXEHHUS BEpOATHOCTEH,
KOMOMHATOpHbIE (DaKThl U POPMYJIBI IPU PELICHUU 3a7ay; OLEHUBATh
BEPOSITHOCTH pPEaJbHBIX COOBITHH; 3HAKOMCTBO CO CIy4YaiHBIMH
BEJIMYMHAMHU; YMEHHE MPHUBOIUTH MPHUMEpPHl NPOSBICHHUS 3aKOHA
00JIBIINX yucell B IIPUPOIHBIX

u 06H1€CTB€HHBIX SBJICHUAX




Y4aCTHUKOB 00CyX/1aTh pe3yNbTaThl
COBMECTHOH paboThI;

OBnanenue YHUBEPCAIbHBIMU
PETyJISATUBHBIMU JIEHCTBUSAMU:

T') IPUHITHE ce0sl U JPYTHX JIIOJIEH:

- IPUHUMATh MOTHBBI U apryMEHThI JIPYIUX
Tojen pu aHanuse pe3yapTaToB
NeSITebHOCTH;

- NMpPU3HABaTh CBOE IPABO U IPaBO JIPYrHX
Ionei

Ha OIINOKH;

- pa3BMBaTh CIIOCOOHOCTb MOHMMATh MHUp C
[TO3UIIMH JIPYTOro YeJoBeKa

[1P614. YMeHue BHIOMpATh MOAXO MUK U3YIEHHBIA METO AJISl PEILICHHS
3ajau, pacro3HaBaTh MaTeMaTH4ecKue (baxThl
1 MaTeMaTHYECKUE MOJIENIN B IPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSIX, B
ICKYCCTBE; YMEHHME NPUBOJIUTH MPHUMEPbl MAaTEMAaTUYECKUX OTKPBITHH
[POCCUICKON M MUPOBOW MaTeMaTHYECKOW HAyKH

OK 05. OcyiecTBisTh
YCTHYIO M TUCHBMEHHYO
KOMMYHHKAIIMIO Ha
FOCY/1apCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢
y4eTOM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

JInyHOCTHBIE pEe3yIbTaThI TOJKHBI OTPAXKATh
B YaCTH: YCTETHYCCKOTO BOCIIUTAHMS:

- CTETUYECKOE OTHOLIEHNE K MUPY, BKIIFOYast
ACTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIECTBEHHBIX
OTHOIIICHHIA;

- CMOCOOHOCTh BOCHPHHHUMATH Pa3IHYHBIC
BHUJIBl MCKYCCTBa, TPAAULUUUA H TBOPYECTBO
CBOEr0 M [JpPYyruX HApOJOB, OLIYyIIATh
SMOLIMOHAIIBHOE BO3/ICVCTBUE HCKYCCTBA;
MeranpeamMeTHbIle  pe3yNbTaTbl  JOJIKHBI
OTpaXKaTh:

Osnazenue YHUBEPCATbHBIMH
KOMMYHUKAaTHBHBIMHU ﬂeﬁCTBHHMHI

a) oO1ieHue: - OCYILIECTBIISATh
KOMMYHUKallUA

BO Bcex c(hepax KU3HU;

- pacmo3HaBaTh HeBepOaIbHBIE CPENCTBA
oO0IIeHUs, TOHUMATh 3HAYCHHUE COLMANIbHBIX
3HAKOB, pacro3HaBaThb TPEIITOCHITKI

[1P61. Bnanenue MeTogamMu J0Ka3aTeNbCTB, AITOPUTMAaMU PEILICHHS
3a/1a4; yMeHue (popMyIrpoBaTh ONpeAeNeHUsl, aKCHOMBI U TEOPEMBI,
IPUMEHATh WX, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHUSA B XOIE
pelenus 3auag;

[1P68. VYMmeHue omepupoBaTh MOHATUSAMH: CIy4YalHBIH ONBIT H
clly4aifHOe COOBITHE, BEpOSATHOCTb CIYy4YallHOTO COOBITHS; yYMEHHE
BBIYUCIIATh BEPOSATHOCTh C HUCHOJIB30BAHUEM IpaUueCcKUX METOOB;
OPUMEHATH (OPMYJIBI CIOKEHUS M YMHOXKEHHUS BEpOSTHOCTEH,
KOMOUHATOpHBIE (akThl U (POPMYIIBI IPU PELICHUHU 3a/1a4; OLIEHUBATh

BEPOSITHOCTH peanbHbIX COOBITHI; 3HAKOMCTBO
CO CIy4allHIMM BEJIMYMHAMH; YMEHHE IIPUBOAUTH IIPUMEPHI
IIPOSIBICHUS 3aKOHa 00JIBIINX qucen B MIPUPOIHBIX

1 OOIIIECTBEHHBIX SBJIICHUSX;

[1PG9. YMeHue onepupoBaTh MOHATUSAMH: TOUKA, TIPsIMAasi, INIOCKOCTH,
IIPOCTPAHCTBO, JABYIPAHHBIM YIOJI, CKpPEIIMBAIOLIUECA IMPSMBIE,
NapajieIbHOCTh u MEPIECHINKYISIPHOCTh MPSAMBIX
U IUIOCKOCTEW, Yyrojl MEXIy MNpPSAMBIMH, YyIrOJl MEXIy NpsIMOH
U TUIOCKOCTBIO, YTOJl MEXAY IUIOCKOCTSIMH, PAacCTOSIHUE OT TOYKH
JI0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSAMBIMH, PACCTOSHUE MEXKIY

IIJIOCKOCTAMU,; YMCHHEC MCIIOJIB30BATh NPH PCIICHHUU 3aaa4 M3YUYCHHBIC




KOHQJIMKTHBIX  CHUTyallMd W  CMATYaTh | (akThl M TEOpPEeMbl IIAHUMETPUHU; YMEHHE OIICHUBATh pPa3MephI
KOHQJIUKTHI; 00BEKTOB OKPY>KAIOILIETO MUPA;

- pa3BEpPHYTO U JIOTUYHO u3jiarath cBoro Touky| [IP610. Ymenue onepupoBarh MOHSITHSIMU: MHOTOTPAHHUK, CEUCHUE

3pEHUs C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB | MHOTOTpaHHHKA, KyO, Mapasienenumne, mpu3Ma, nupaMmuaa, purypa u
MOBEPXHOCTh BpAallleHMs, LUMIUHAP, KOHYC, ap, cdepa, cedeHus
burypsl BpallleHUs, IUIOCKOCTh, Kacaromiasicsi cdepbl, IMIMHIPA,
KOHyCa, IUIONIA/lb TOBEPXHOCTH NHUPAMUbI, NPHU3MBI, KOHYCa,
WIMHApA, [omanas cdepsl, o00beM Kyba, MpPsSIMOYTOJIbHOTO
napajulesienunesia, NTUpaMuIbl, TPU3MBbL, LHWIMHIpA, KOHYyca, LIapa;
yMEHHE n300paxarhb MHOTOTPaHHUKHU
U TIOBEPXHOCTHU BpAICHUS, MX CEUEHHUS OT PYyKH, C TOMOIIbIO
YEpTEXKHBIX HMHCTPYMEHTOB U DIEKTPOHHBIX CPEJICTB; YMEHHE
pacno3HaBaTb CUMMETPHIO B IIPOCTPAHCTBE; YMEHHME pacloO3HaBaTh
MPaBUJIbHBIE MHOTOTPAaHHUKU;

[1P611 YMenue OIEpPUPOBATH MOHATUSAMU: JIBUYKEHUE
B MPOCTPAHCTBE, MOJO0HBIE (GUTYPHI B MPOCTPAHCTBE; MCIOJIB30BAThH
OTHOIIEHHE IUIOIIAJIeH MOBEPXHOCTEN U 00BEMOB MOAOOHBIX (PUryp
IIPU pEIIeHUH 3a7ay;

[TP612. YMeHue BEIUUCIAT TEOMETPUUYECKUE BETUUYHUHBI (JIJTMHA, YTO,
IUIOMIA/lb, 00bEM, IUIOMIA[h MOBEPXHOCTH), UCIHOIB3YS H3yUYCHHBIC
(bOpPMYITBI U METO/IBI,

[1P613. YMmenue onepupoBaTh MOHATHIMH: MPSIMOYTOJIbHAS CHCTEMa
KOOpPJIMHAT, KOOPJAMHATHl TOYKH, BEKTOpP, KOOPJMHATHI BEKTOpPA,
CKaJIsIpHOE MPOU3BEICHUE, YTOJI MEXKIY BEKTOpaMHU, CyMMa BEKTOPOB,
MIPOU3BEJICHNE BEKTOpA Ha YUCII0; HAXOAUTH C MOMOIIBI0 U3YYEHHBIX
bopMyn KOOpIMHATHI CEPEUHBI OTPE3Ka, PACCTOSHUE MEXAY IBYMS
TOYKaMU;

[IP614. VYwmenuwe BbIOMpaTh TOAXOMSIIUNA  WM3YYEHHBIH  METOJ

JUIs  pelleHWsl 3a/jadyd, paclo3HaBaTh MaTeMaThdyeckue  (paxTswl

1 MaTeMaTHYeCKHe MOJIENIM B MPUPOTHBIX U OOLIECTBEHHBIX SIBJICHUSX, B

MCKYCCTBE; YMEHHE MPUBOIUTH MPUMEPHl MAaTEMAaTHYECKUX OTKPBITUH
OCCUHCKON U MUPOBOM MaTeMaTUYECKON HAyKH

- 0CO3HaHHE 00yYaroIUMHUCS POCCUNCKOM [1P61. Bnanenue merogamMu J0Ka3aTeNIbCTB, aJITOPUTMAMM PEILICHUS




OK 06. ITposBnsTH
pa)XAaHCKO-
[aTPUOTHYECKYIO ITO3UIIUIO,
IEMOHCTPUPOBATh
OCO3HAHHOE IIOBEJCHUE Ha
OCHOBE TPaJUIIMOHHBIX
[POCCUICKHX AYXOBHO-
HPABCTBCHHBIX LIECHHOCTEH, B
TOM YHUCJIE C YYETOM
rapMOHHU3aLUU
MEKHALMOHAIBHBIX U
MEXKPETUTHO3HBIX
OTHOILEHUM, TPUMEHATh
CTaHIapThI
AQHTUKOPPYILIMOHHOTO
[OBEICHUS

Fan(HaHCKOﬁ NICHTUYHOCTH,

- L[eJIEHAIPABICHHOE Pa3BUTHE BHYTPEHHEH
IMTO3UIMH JIMYHOCTHU Ha OCHOBC JYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH HApOJI0B
Poccuiickoit denepanuu, ICTOPUIECKUX U
HAIMOHAIBHO-KYJIBTYPHBIX TPAJULINH,
(hOpMUPOBAHHUE CUCTEMBI 3HAYMMBIX
[IEHHOCTHO-CMBICITIOBBIX YCTaHOBOK,
AHTUKOPPYIILMOHHOIO MUPOBO33pEHU,
[IPaBOCO3HAHUS, IKOJIOTUYECKOM KyJIbTYpHI,
CIIOCOOHOCTH CTaBUThH LIEJIH U CTPOUTH
PKM3HEHHBIE TUIAHBI;

B gactu TPpaXXJaHCKOT'O BOCIIUTAHUSA:

- OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX IIPaB U
00s13aHHOCTEH, YBa)KEHHE 3aKOHA U
[IpaBOMOPSIIKA;

- IPUHATHC TPAAUIIMOHHBIX HAIlTUOHAJIbHBIX,
00111€4eTIOBEYECKMX TYMAHUCTHUECKUX U
JICMOKPATUYCCKUX IIGHHOCTGI\/JI;

- TOTOBHOCTb IPOTUBOCTOSATH UJICOJIOT U
PKCTpEeMU3Ma, HallMOHAIN3Ma, KceHohoouH,
IIMCKPUMHHALIMY 110 COLIMAJIbHbIM,
[PCJIIMTUO3HBIM, paACOBbBIM, HATMOHAJIbHBIM
[IpHU3HAKaM;

- TOTOBHOCTH BECTH COBMECTHYIO
NesITeIbHOCTD B MHTEPECAX IPaXKTaHCKOTO
00I1IeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B
00111€00pa30BaTEILHON OpraHu3aluy U
IIETCKO-FOHOIIECKUX OpTaHU3allusiX;

- YMEHUE B3aUMOJEHCTBOBATh C COLIMATIbHBIMU
MHCTUTyTaMU B COOTBETCTBUU C UX
(YHKIMSMU M Ha3HAUYECHUEM;

- TOTOBHOCTh K T'YMaHUTapHOU U

3amad;  yMeHue  (HOpMyIMpOBAaTH  ONpEACTCHHS,  AKCHOMBI
Y TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH JOKA3aTEIIBHBIE PACCYKICHUS B
XO/JI€ pelIeHUs 3a/1ay;

[1P64. YMenue onepupoBaTh MOHATHAMHU: (DYHKIMS, HEIpepbIBHAs
(GyHKIUMS, MTPOU3BOAHAsS, MEPBOOOpPa3Has, ONpEACICHHbIH HHTErpa;
YMEHHUE HaXOJUTh IPOU3BOJIHBIC JIEMEHTAPHBIX (YHKLNH, HCHIOIb3YS
CIPaBOYHBIE MaTepHalbl; MCCIEAOBATh B MPOCTEHIIMX Clydasx
byHKIUT Ha MOHOTOHHOCTB, HaXOIWTb HauOoJbIINeE
¥ HaMEHbIINE 3HaYeHUs] QYHKINN; CTPOUTH IPaUKU MHOTOUIICHOB C
WCIIOJB30BAHUEM ammapaTa MaTEeMaTHYECKOTO aHaJIN3a; IPUMEHSTH
IPOU3BOIHYIO npu pelieHnn 3a/1a4y
Ha JBWXKCHME; pelarb IPAKTUKO-OPUEHTUPOBAaHHBIE  3aJadn
Ha HauOoJbIIME M HAMMEHbIIWE 3HAYCHMs, HA HAXOXKJIECHUE IYTH,
CKOPOCTH M YCKOPEHHUS;

[1PG6. YMenue pemath TEKCTOBBIE 331aUU PA3HBIX TUIIOB (B TOM YHCIIE
Ha MpPOLEHTHI, J0JU M 4YacTH, Ha IBM)KEHHE, paboTy, CTOMMOCTb
TOBAapOB M YCIIyT, HAJIOTH, 3aJJa4l U3 00JaCTH ypaBICHUS JIUYHBIMU U
ceMeWHbIMU (PUHAHCAMM); COCTaBNIATH BBIPAXKEHUS, YpPaBHEHMS,
HEPaBEHCTBA M HUX CHUCTEMBI 10 YCJIOBHMIO 3aJayd, MCCIEN0BaTh
HOJYYEHHOE PELICHHE U OLIEHUBATh MPaBAONOJ00HOCTh PE3yIbTaTOB;
[TPG7. YMeHue onepupoBath MOHATHIME: CpeHEe apuMeTnyecKkoe,
Me/naHa, HauboJipllee U HaUMEHbIIIee 3HaYeHUs, Pa3Max, TUCTIepCHs,
CTaH/JapTHOE OTKJIOHEHHME YHCIIOBOrO Habopa; yMEHHE H3BIIEKATb,
UHTEPIPETUPOBATh MH(OPMAIIHIO, PEACTABICHHYIO B Ta0nuLax, Ha
auarpamMmax, rpadukax, OTpaKaloUlyl0  CBOMCTBa  pealbHBIX
NPOLIECCOB M SABJICHWH; MPEACTABIATh HMH(OPMAIMIO C ITOMOIIBIO
TaOJIMIl U JuarpamMM; UCCIIEI0BaThb CTATUCTUYECKUE JAHHBIE, B TOM
4yucIIe

C IPUMEHEHUEM IrpapuuecKuX METOJ0B U AIEKTPOHHBIX CPE/CTB;
[1P68. VYmMmeHue omnepupoBaTh MOHATHUAMM: CIy4alHBIH  OIBIT
U CIy4aiflHOe COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHE
BBIUUCIIATh BEPOSATHOCTh C UCHOJIB30BAHHWEM IpaUuyeCKUX METOOB;
OPUMEHATH  (OPMYJIBI  CJIOKEHUST M YMHOMKEHHUSI BEpOSTHOCTEH,




BOJIOHTEPCKOM JIESITEIBHOCTH;
aTPUOTUYECKOTO BOCIIUTAHUS:

- chopMHEPOBAHHOCTH POCCUICKOM
rpakJaHCKON MJIEHTUYHOCTH, NaTPUOTU3Ma,
[YBOXKCHUS K CBOEMY HapoOAy, YyBCTBA
OTBETCTBEHHOCTH nepen PoauHol, roproctu
3a CBOM Kpaii, CBOXO PoMHYy, CBOH S3BIK U
KyJIbTYpY, IPOILIOE U HACTOsIIEee
MHOTI'OHAIIMOHAJIBHOTO Hapoja Poccuu;

- IECHHOCTHOE OTHOIIEHUE K
rOCYy1apCTBECHHBIM CUMBOJIaM, HCTOPUUCCKOMY
1 IPUPOTHOMY HACJIEUI0, TaMATHUKAM,
TpaauiuusaM HapoJ0B POCCI/II/I, JOCTHXXCHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTUAX U TPYHE;

- njeliHas yoeKIeHHOCTb, TOTOBHOCTh K
CiIy’KeHMIO U 3amuTe OTeyecTsa,
OTBETCTBEHHOCTb 32 €r0 CyIb0Y;

OCBOCHHBIC 06y‘-IaIOHII/IMI/ICS'I MCKIIPCIMETHBIC
[OHATHUS U YHUBEPCAJIbHbIE YUeOHbIE
neiicTBUs (pEryJIsTUBHBIE, TO3HABATEIbHEIC,
KOMMYHHUKATHBHBIE);

- CIIOCOOHOCTD UX HCIIOJIb30BAHNUS B
[103HABATEIBHOM U COLMAIbHON TPAKTHUKE,
COTOBHOCTH K CAMOCTOATCIIbHOMY
[IAaHUPOBAHUIO U OCYILIECTBICHUIO Y4eOHOM
JICATCIIBHOCTH, OpraHnu3alun y‘IG6HOFO
COTPYZAHUYECTBA C MEAArOrMYECKUMHU
pa6OTHI/IKaMI/I " CBEPCTHHUKAMMH, K YHACTUIO B
[IOCTPOCHUN UHIUBUAYaIbHON
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIaZICHHE HABbIKAMH y4eOHO-
ICCIIEA0BATENIBCKOM, IPOCKTHON U

KOMOHWHATOpPHBIE (DaKTHl U POPMYIIBI TIPU PEIICHUH 3a7a4; OICHUBATH
BEPOSITHOCTH peaTbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YallHBIMM BEJIMYMHAMH, YMEHHUE TMPUBOIUTH TPUMEPHI
MIPOSIBIICHUS 3aKOHAa OOMIBIINX qucen B TIPUPOTHBIX
1 OOIIECTBEHHEIX SBJIICHUSIX;
[IP614. VYwmenuwe BbIOMpaTh TOAXOMSIIUNA  WM3YYEHHBIH  METOJ
JUIsi  peleHust  3aJayd, pacro3HaBaTh MaTreMaTudeckue  (akThl
1 MaTeMaTHYEeCKUE MOJCIIH B IPUPOTHBIX M OOIIECTBEHHBIX SBJICHUSX, B
MICKYCCTBE; YMEHHE MPUBOIUTH MPUMEPHl MAaTEMAaTHYECKUX OTKPBITUH
[POCCUIICKOM 1 MUPOBOM MaTEMaTHUYECKON HayKH




COLIMAJILHOM IEeATEIHLHOCTHU

OK 07. ConelicTBOBaThH
COXPAHEHUIO OKpYKarouen
CpeIbl, pecypcocOepeKeHHIO,
MPUMEHATH 3HaHUS 00
M3MEHECHUH KJIMMarTa,
[IPUHIIUIIBI OEPEKITUBOTO
[POU3BOJCTBA, 3P (HEKTUBHO
IeliCTBOBATH B
UpE3BBIYAITHBIX CUTYAITUIX

JIn4HOCTHBIE pe3yIbTaThl JOJKHBI OTPaXKaTh
B YaCTH: DKOJIOTHYCCKOI0 BOCITMTAHUS:

- AKTHUBHOE HETpUATHE JICUCTBUM,
MIPUHOCAIINX BPEJl OKPYKAIOUIEN CPENE;

- YMEHHE IIPOTHO3UPOBATH
HEOJIaronpusITHIC JKOJIOTHYCCKHE
MIOCJEACTBUS MPEANPUHUMAEMBIX NEHCTBUH,
MPENOTBPALIATh UX;

- pacIupeHuc OIIbITa ACATCIIBHOCTHU
9KOJIOTHYCCKOU HAIpaBJICHHOCTH,
MeTal’IpeI{MeTHHe PE3yJIbTAaThI JOJIDKHBI

oTpaxarb: OBazeHue YHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEILHBIMU JICHCTBUSAMU:
0) 0a30BbBIC UCCIIEIOBATEILCKUE ICUCTBUS:

- pa3pabaTkIBaTh IJIaH peLIeHNs MpoOIeMbl C
YUE€TOM aHaJIN3a UMCIOIINXCA MAaTCPUAJIBHBIX
U HEMaTepHAJIbHBIX PECYPCOB;

- OCYIIECTBIIATH IICJICHANIPABICHHBIN MTOMCK
nepeHoca CpeaCTB U CHOCOOOB AECHUCTBUS
B MTPO(ECCUOHAIBHYIO CPENY;

- YMETb NEPCHOCUTDH 3HaHHUA B
IMO3HAaBATCJIbHY IO

n MMPAKTUYCCKYIO obactu
KHU3HCACATCIIBHOCTH,

OBJ'IaI[eHI/Ie YHHUBCPCAJIbHBIMU

PEryJIATHBHBIMU I[eﬁCTBH?IMHZ

0) CAMOKOHTPOJIb:

- 1aBaTb OUCHKY HOBLIM CUTYallUsIM, BHOCUTDH
KOPPEKTHUBHI B ICSTEIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJIbTATOB IEIISIM

[1P61. Bnanenue MeTogamMu J0Ka3aTeNbCTB, AITOPUTMAMU PEILICHHS
3aga4;  yMeHue  (OpMyJIUpOBAaTh  ONPEACICHHSA,  AKCHOMBI
Y TEOPEMBI, IPUMEHSATH UX, IPOBOIUTH JJOKA3aTEIIBHBIE PACCYKICHUS B
XOJIe peLIeHHs 3aa4;

[1P64. YMenue onepupoBaTh MOHATHAMHU: (DYHKIMS, HEHpepbIBHAs
GyHKIMS, MPOU3BOJHAS, MEPBOOOpa3Hasi, ONpeAeeHHBbIH HHTETpal;
YMEHHUE HaXOJUTh IPOU3BOJIHBIC JIEMEHTAPHBIX (YHKIUH, HCHIOB3Y S
CIPaBOYHBIE MaTepHalbl; HCCIEAOBATh B MPOCTEHIIMX CIydasx
byHKIIU Ha MOHOTOHHOCTB, HaXOOWTb HauOoJbIINe
Y HaMMEHbIIUE 3HaYeHUs QYHKUUN; CTPOUTH IPa(UKU MHOTOUIEHOB C
MCIIOJIB30BAaHUEM ammapaTa MaTEeMaTHYECKOTO aHaJIN3a; IPUMEHATH
MPOU3BOIHYIO npu pelieHnn 3aj1a4
Ha JBW)XKCHME; pelmarb IPAKTUKO-OPUEHTUPOBAaHHBIE  3ajadn
Ha HauOoJbIIME M HAUMEHbIIWE 3HAYCHMs, HAa HAXOXKJIECHUE MYTH,
CKOPOCTH U YCKOPEHHUS;

[1P65. YMeHue onepupoBaTh MOHATUSMU: pallMOHANbHAS (DyHKIHWSA,
nokaszareiabHas (yHKIMs, CTeneHHas (QYHKUMA, Jorapudmuyeckas
GyHKIUS, TpPUTOHOMETpUYECKHE (QYHKIMH, OOpaTHble (YyHKUIUY;
YMEHUE CTPOUTh TpadUKU U3yYEHHBIX (YHKIMHA, MCIOJIB30BaTh
rpaduKy MpU W3Y4EHUH IPOLECCOB M 3aBUCUMOCTEH, NMPH PEIICHUN
3aa4 U3 Ipyrux y4eOHBIX MPEIMETOB U 3aJad U3 pealbHON KHU3HH;
BbIpaXkaTh (OpPMyJIaMH 3aBUCUMOCTH MEX]ly BEIMYMHAMY;

[TP66. YMeHue pemaTh TEKCTOBBIE 3a/1a41 Pa3HBIX TUIIOB (B TOM YHCIIE
Ha TpPOLIEHTHI, JOJM MU 4YacTH, HAa JBUXKEHHE, pabOTy, CTOMMOCTh
TOBAPOB U YCJIYT, HAJIOTH, 3371a4H U3 00JIaCTH YIPABJICHUS JINYHBIMU U
CeMEIHBIMU (UHAHCAMM); COCTABJISATh BBIPAKEHUS, YpPaBHEHHS,
HEPAaBEHCTBA M HUX CHUCTEMBI 10 YCJIOBHIO 3aJaud, MCCIEN0BaTh
MOJIyYEHHOE PEIIeHNE U OLEHUBATh MPaBIONOJ00HOCTh PE3YJIbTATOB;
[1P68. VYmMmeHue omnepupoBaTh MOHATHUAMM: CIy4alHBIH  OIBIT
U CllydailHO€ COOBITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHUE
BBIYUCIIATh BEPOSATHOCTh C HUCHOJIb30BAHUEM IpaUuyeCKUX METOOB;
OPUMEHATHh (OPMYJIBl  CJIOKEHUST M YMHOMKEHHUSI BEpOSTHOCTEH,




KOMOWHATOpHBIE (aKkThl U (POPMYIIBI IPU PELICHUN 3a/1a4; OLIEHUBATD
BEPOSITHOCTH peanbHbIX COOBITHI; 3HAKOMCTBO
CO CiIy4YaillHBIMM BEJIMYMHAMM; YMEHHE MPHUBOJIUTH MPUMEPHI
MIPOSIBIICHUS 3aKOHa 00IBIINX qucen B MIPUPOTHBIX
U OOIIECTBEHHBIX SIBJICHUSX;

[1P69. YMeHue onepupoBaTh NOHATUSMU: TOUKA, IPSIMasi, MIIOCKOCTb,
IPOCTPAHCTBO, JBYIPAaHHBIM Yrojl, CKPEIIMBAIOIINECS MpsIMBIE,
napajyieIbHOCTb u MEePHEHANKYISIPHOCTh MIPSIMBIX
U IUIOCKOCTEH, YIroJl MEXAy MNpsIMbIMHM, YIOJI MEXAy IpsAMOiR
U IUIOCKOCTBIO, YIOJl MEXIY IIJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH
JI0 TUIOCKOCTH, PACCTOSHUE MEXAY IPSAMBIMH, PAaCCTOSHHUE MEXKIY
IUIOCKOCTSIMU; YMEHUE UCIOJIB30BATh MIPU PEIICHUH 337a4 U3yUYCHHbIC
GakTel W TEOpeMbl IUIAHUMETPHH; YMEHHE OIICHHWBATh pPa3Mephl
00BEKTOB OKPY>KAIOILIETO MUPA;

[TP610. Ymenue onepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, CEUCHUE
MHOTOTpaHHMKA, Ky0, Mapaiienenumnes, npu3mMa, nupamuaa, purypa u
MOBEPXHOCTh BpAallleHMs, LUMIUHAP, KOHYC, ap, cdepa, cedeHus
burypsl BpallleHUs, IUIOCKOCTh, Kacaromiasicsi cdepbl, IMIMHIPA,
KOHycCa, IUIOIA[b IIOBEPXHOCTH NHUPAaMUJbl, TPU3MBI, KOHYCa,
WIMHApA, [omanas cdepsl, o00beM Kyba, MpPsSIMOYTOJIbHOTO
napajuleJienunesia, NTUpaMuIbl, TPU3MBbL, LHWIMHIpA, KOHYyca, LIapa;
yMEHUE n300paxarth MHOT'OTpaHHUKH
U TIOBEpXHOCTM BpalllEHUs, UX CEYEHHUS OT PYKH, C IOMOIIBIO
YEPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CpPEICTB; YMEHHE
pacno3HaBaTb CUMMETPHIO B IIPOCTPAHCTBE; YMEHHME paclO3HaBaTh
MIpaBUJIbHbIE MHOTOTPAHHUKH;

[1P611 YMenue OIEPUPOBATH MOHATUSAMU: JIBUYKEHUE
B MPOCTPAHCTBE, MOJO0HBIE (GUTYPHI B MPOCTPAHCTBE; MCIOJIB30BAThH
OTHOIIICHHE IUIONIAJIeH MOBEPXHOCTEN U 00BEMOB MOAOOHBIX (PUryp
P PELIEHUN 33]1a4;

[TP612. YMeHue BEIUUCIAT TEOMETPUUYECKHE BETUUYHUHBI (JIJTMHA, YTO,
IUIOMIA/lb, 00bEM, IUIONIA[b MOBEPXHOCTH), MCIHOIB3YS H3yUYCHHBIC
(bOpMYIIBI U METO/TBI,




[1PG13. YMeHnue onepupoBaTh MOHATHSAMU: MPSIMOYTOJIbHAS CHCTEMA
KOOpAMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATBI BEKTOPA,
CKaJISIpHOE MIPOU3BEIECHUE, YTOJI MEKIY BEKTOpPaMHU, CyMMa BEKTOPOB,
IIPOM3BEICHNE BEKTOpPA HA YHMCIIO; HAXOIUTh C MOMOLIBIO0 U3YyUYEHHBIX
bopMyT KOOpIMHATHI CepeIMHbl OTPE3Ka, PACCTOSHUE MEXKIY IBYMS
TOYKAMY;
[IP6G14. VYMeHue BbIOMpAaTh NOAXOJAMIMA  W3YYEHHBIM  METOJ
I pellleHMsl  3a/Jayd, paclo3HaBaTb MaTeMaTHYecKue  (akThl
1 MaTeMaTHYECKUE MOJIENIN B IPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSIX, B
MICKYCCTBE; YMEHHUE INPUBOAUTH INPUMEPHl MAaTEMaTHYECKHX OTKPBITHN
OCCHMCKON M MUPOBOM MaT€MaTUYECKON HAYKU

[1K.1.1. Pa3zpaGatbiBaTh
TEeXHUYECKOE 3aaHue
COIJIACHO TPeOOBAHUIM
3aKa3ymKa

- pa3paboTKH TEXHUYECKOTO 3a/IaHus
COTrJIacHO

TpeOOBaHUSAM 3aKa3unKa

YMeHus:

pa3zpabaThIBaTh KOHIICTIIIUIO TPOEKTA;
HaXOJIUTh XYJI0’KECTBEHHBIE CICITU(PUIECKHE
CpeacTaa

HOBbIE O0Pa3HO-TUIACTUYECKHUE PEIICHUS TSt
Ka K 0M

TBOPYECKOM 3a/1a4H;

BEIOMpATH rpauuecKre CpesicTBa B
COOTBETCTBHUH C

TEMaTUKOM U 3aJa4yaMu ITIPOCKTA,

YMEThb pellaTh TEKCTOBBIE 3a/a4d Pa3HbIX THUIOB (B TOM YHCIIE HA
[IPOLIEHTHI, JOJIM U YacTH, Ha JIBUKEHHUE, paboTy, CTOUMOCTh TOBAapOB U
yCITyT, HaJIOTH, 3a/1a4i U3 00JIACTH YHpPaBJICHUS JTUYHBIMU U CEMEUHBIMU
(uHaHCaMM);

COCTaBJIATh BBIPAXKCHMSI, YPABHEHMs, HEPABEHCTBA M MX CUCTEMBI IIO
YCIIOBHMIO 3a/ayM, MCCIIEJOBAaTh MOJIYYEHHOE pPEIICHUE M OLEHHBATh
[PaB0110I00HOCTh PE3yJIbTAaTOB;




1. CTPYKTYPA U COJIEP’)KAHUE OBLIEOBPA30OBATEJILHOM YYEBHOM
JUCHUTINHBI

2.1. O6beM 001me00pa3oBaTeIbHON y4eOHOH AUCHMIIMHBI M BUABI Y4eOHOI padoThI

Bupn yuyeOHo# padoThI O0bem B yacax
O0beM 00pa3oBaTeIbHONH NPOrPaMMbI 242
NHauBuAyaIbHBIA NPOEKT -
Koncyabrammun 2
CymMapHas yueOHasi HArpy3Ka BO B3aNMO/ICiCTBHM C NpenogaBarTesiemM 234
B TOM YHCIIE:
JIEKITUH, YPOKH 156
MIPAKTUYECKUE 3aHATHUS 78
nabopaTopHbIC 3aHATHS -
W3 HUX NPodeCCHOHAIBLHO OPHEHTHPOBAHHOE CO/lep:KaHue (coAepKaHne 40
NMPHUKJIATHOTO MOTY 1)
IIpomexkyTouHasi aTTecTauMs: SK3aMEH 6




2.2 TemaTu4yeCcKMid IVIAH M CO/IEPKAHNE Y4e€OHOM JUCUMIIJINHbBI

1 HCpaBCHCTBA

KU3HU. CUCTEMBI U COBOKYITHOCTH PALIMOHANIbHBIX YPAaBHEHUN U HEPABEHCTB.
Cuctembl TUHEHHBIX ypaBHEHUH. PerieHne npukiaaHbIX 3a7a4 ¢ MOMOIIBIO CUCTEMBI
JIMHEWHBIX YPAaBHEHUH

Koasbt
KOMIIeTeH Ui,
HaunmeHoBaHue Cogepskanue y4eOHOro MaTepuasia 1 JOpMbI OPraHU3aAIMH AesiTeJbHOCTH O0bem B ‘lmp]’:::;l(’)o':j:"m
pa3aesioB U TeM o0yuarommxcst yacax cmcoﬁgmyﬂ
JIEMEHT
NPOrpaMMbl
1 2 3 4
1 CEMECTP

Pasnea 1. I[loBTOpenne Kypca MATeMaTHKH OCHOBHOM IIKOJIbI 18

Tema 1.1. Conep:kaHue y4eOHOro MaTepuaJia 4

Hens " 3agaur | Llenp 1 3a1a4u MaTeMaTUKU P OCBOEHUH CIIEUAIbHOCTH. ba3oBble 3HaHUS U YMEHHUS

MaTeMaTHKU [0 MaTeMaTHUKe B MPOPECCHOHATBHON U B MOBCEAHEBHOMN NIEATEIBHOCTH. MHOXECTBO,

npu OCBOCHMHM | omepallii  HaJ MHoxkecTBamu. [uarpammbl  Diinepa—Benna. Vcnonb3oBaHue

CHELUAaIbHOCTH. TEOPETHKO-MHOKECTBEHHOTO aIllapaTa JJisi OMUCaHUs PeaJIbHBIX MIPOLIECCOB U SIBJIICHUN

MHoxecTBa U JIOTHKa B NMpOo(ecCHOHANBHOW AEATENbHOCTH, MPH PEUICHWH 3a/ad U3 JPYTHX TUCIHIUIHH.
Onpenenenue, Teopema, CIeACTBUE, J0KA3aTEIbCTBO

Tema 1.2. Coaep:xaHue y4eOHOIro MaTepuaJia 2

Uucna v BBIYUCICHUS Hatypanbnbie u nensle uncna. [IpuzHaku nqenuMocTy nensix yucell. PanmonanbsHble
yucia. OOBIKHOBEHHBIE U JICCATUYHBIC JPOOH, MPOIEHTHI, 0ECKOHEUHBIC OK 01, OK 02,
nepuoaudeckue 1podu. ApupmMeTnyeckue onepanuy ¢ palioHaJIbHBIMU YUCIIaMHU, OK 03, OK 04,
npeoOpa3oBaHus YHCIOBBIX BhIpakeHUN. JlelicTBUTENbHBIE Yncia. PalinonanbHble 1 OK 05, OK 06
UppalMoOHATIbHbIC YUCTa. ApH(pMETHUYECKHE ONIEpalluy ¢ ACHCTBUTEIbHBIMU YUCIAMH. IK-1.1
[TpuOmxkE€HHBIE BHIYMCIEHUS, TPAaBUiIa OKPYTJIEHUS, IPUKHUIKA U OIIEHKA pe3yibTaTa
BBIYMCIICHUI
IIpakTH4yeckoe 3ansiTHe 2

Tema 1.3 Coaep:xxaHue yueOHOIro MaTepuaJia 2

ToxnecTBa u | ToxkaecTBa U TOKIECTBEHHbIE MTpeoOpa3oBaHus. Y paBHEHNE, KOPDEHb YPABHEHHUS.

TOXXAECTBCHHBIE HepaBeHncTBo, pemenne HepaBeHcTBA. MeToa HHTEpBAIOB. Pemenne nensix u ApoOHO-

peoOpa3oBaHuUs. palMoOHaIbHBIX YPAaBHEHHI U HEpAaBEHCTB. [[pyuMeHeHe ypaBHEHH U HEPABEHCTB K

YpaBHeHus pElIeHUI0 MaTEeMAaTHUYECKUX 3a/1a4 U 3aJ1a4y U3 Pa3IuYHbIX 00JacTell HAyKH U pealbHON




Tema 1.4. IIpodeccnoHa/IbHO OPUEHTHPOBAHHOE CcOAepP:KaHUe (CodeprKaHue NMPHUKJIATHOTO 6
[IpoueHTHBIE BBIYUCICHUS | MOAYJISA)
B npodeccronanbHbIX | [IpuMeHeHue apoOeil ¥ MPOIEHTOB IS PELICHUS MPUKIAIHBIX 3a7a4 M3 Pa3TMIHbIX
3ajaqax oTpacieil 3HaHWM ¥ peadbHON KU3HH. [IpuOMKEHHBIE BBIYMCICHUS, MPaBHUIIA
OKpYIJIEHUSl, TPUKHAKA M OLIEHKAa pe3ylibTaTta BblUMCICHHA. PasHble crmocoObl
BBIUMCJICHHUSI TPOLEHTOB. [IpolleHTHBIE BBIYUCICHUS B  MPOPECCHOHATBHBIX
3anavax .JlpuMeHnenue ypaBHEHH 1 HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a7a4 U
3a7a4 U3 pa3IUUHBIX 00J1acTel HAYKU M pealbHON JKU3HU
IIpakTHyeckoe 3aHsiTHE 6
Tema 1.5. Copnepxxanue yuyeOHOIo MmaTepuajia 2
IlocenoBaTenbHOCTH ITocnenoBaTeNnpbHOCTH, CIIOCOOBI 3aJaHUsA IOCIEeAOBaTeNbHOCTEH. MOHOTOHHEIE
U IIPOTPECCUU MOCJIEIOBATENbHOCTU. ApH(MeTHIecKas 1 TeoMeTprueckas nporpeccuu. beckoneuHo
yObIBaromiasi reomerpuueckas mporpeccusi. CyMma OECKOHEYHO yOBIBAroIIeH
reoMeTpuYeckor mporpeccur. PopMyna CIOXKHBIX IIPOLEHTOB. lcrnosb3oBaHue
MIPOTPECCUU JIJIsl pELIeHHs] peallbHbIX 3a]1ad MPUKJIAJHOTO XapaKkTepa
Tema 1.6. Conep:kaHue y4eOHOTro MaTepuaJia 2
OyHKIIMU U TpaduKu OyHKIMs, crnocoObl 3ananus ¢yHKuuu. ['paduk ¢yHkuuu. BzanMHO 00paTHBIE
¢dysakun. O0iacTh ONpeeNeHUs 1 MHOKECTBO 3HaueHUH QyHkiwu. Hymu QyHKImm. OK 01, OK 03,
[TpoMexyTKH 3HAKOTIOCTOSHCTBA. YETHBIC U HEUETHBIC QYHKIIUU OK 04, OK 07
Pa3nes 2 Ilpsimble ¥ NJI0CKOCTH B IpocTpaHcTBe. KoopanHaThl 1 BeKTOPHI B IPOCTPAHCTBE 36 IIK-1.1
Tema 2.1. Coaep:xanue y4eOHOIro MaTepHuaJia 2

OcHoBHBbIE GUTYpPHI,
OCHOBHBIC TTOHSATHS (
CTEPEOMETPHUU U CIIE]IQ

AKTBI 1 TCOPCMEI IINIAHUMCTPHUU.

cTepeoMeTpuu. Touka, mpsMasi, TUIOCKOCTb, MPOCTpaHcTBO. [loHATHE 00 akcmoMaTHyecK

TBHUA U3 HUX

OM TOCTPOEHUU

CTCPEOMCTPUU: aKCH

OMBI

IToBTOpEeHUnE
mwiaHuMeTpu. OCHOBHBIE
IIOHATUSL CTEPEOMETPUH

Conep:kaHue y4eOHOIro MaTepuaJia




Tema 2.2.

[IpsiMbIe U TUIOCKOCTH

B IIPOCTPAHCTBE.
[TapamienbHOCTE TPSMBIX,
IIPSIMOM U TUIOCKOCTH

B3anMHoe pacnosioxkeHHe IPsIMBIX B IPOCTPAHCTBE: NEPECEKAIOUIUECS, TapaJlIEeIbHbIE
U CKpCIIMBAIOMIHUECA  IPAMBIC. HapaJIJIGJIBHOCTB npsAMbBIX U IUIOCKOCTEHl B
MIPOCTPAHCTBE: MapajuleNIbHbIE MpPsMbIE B IPOCTPAHCTBE, MNApAJUIEIBHOCTh TPEX
NPSMBIX, NApPAJIENBHOCTh IMPSAMOM M IIOCKOCTH. YIVIBI C COHAIIPaBICHHBIMHU
CTOpPOHAaMH, yToJ MEXAY MPsSMBIMU B HpocTpaHcTBe. [lapamienbHOCTh MIIOCKOCTEM:
napajulesibHblE TUIOCKOCTH, CBOMCTBA MapajuleNIbHbIX IUIocKocTel. [Ipocreiimme
MPOCTPAHCTBEHHbIE (UTypbl Ha IUIOCKOCTU: TEeTpadap, KyO, Mapaienenumnes,
MMOCTPOEHUE CEUCHUI

IIpakTHYeckoe 3aHATHE 2
Tewma 2.3. Coaep:xanue yueOHOro MaTepuaJia 4
[lepnieH IUKYISIPHOCTD [lepnieHAUKYISIPHOCTh MOPSIMOM M IJIOCKOCTU: TEpPHNEHANKYJSpHbIE TpsSMbIE B
MPSIMBIX, psIMON U | IPOCTPAHCTBE, MPSIMbIE MapaJlIeNIbHbIE U MEPIEHANKYJISIPHBIE K TUIOCKOCTH, MPU3HAK
IJIOCKOCTH, MJIOCKOCTEHN NEPIIEHIUKYISPHOCTH MPSMOM UM IIOCKOCTH, TEOpeMa O MPSAMOM NepreHIUKYIIPHON
IUIOCKOCTH
Tema 2.4. Conep:kanue y4e0OHOro MaTepuaJia 4
YTIIbI MEXKITY MPSAMBIMH Vbl B OPOCTPAaHCTBE: Yrod MEXAY HPAMOHM M IUIOCKOCTBIO, ABYIPAHHBIA yrod,
1 IUTOCKOCTAMA JIMHEHHBIN YroJl JBYTpaHHOro yria. [lepneHauKyisp ¥ HaKJIOHHbIE: PACCTOSHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHHE OT MPSIMOW A0 IUIOCKOCTH, MpOoeKuus GUrypbl Ha
IUIOCKOCTb. lleprneHuKyIIspHOCTh MIIOCKOCTEN: MPU3HAK NEPIEHIUKYJISIPHOCTU JIBYX
wiockocTeil. Teopema o Tpéx meprneHAuKyIspax
Tema 2.5. Koopaunatel u | Conep:xkaHue y4eOHOro MaTepuaJia 8
BEKTOPBI B IPOCTPAaHCTBE | Bekrop Ha miockocty M B nIpocTpaHcTBe. CIIOKEHME W BBIYMTAHHE BEKTOPOB. 6
YMHOKEeHHE BEKTOpa Ha 4ucio. PasnokeHue BekTOopa MO TPEM HEKOMILIAaHAPHBIM
BekTopaM. [IpaBuio mapamnenenunena. Pemenue 3amad, cBA3aHHBIX ¢ NIPUMEHEHHEM
IIpaBUJI IEUCTBUM ¢ BeKTOpaMmu. IIpsmoyrosbHas cuctema KOOpAMHAT B IPOCTPAHCTBE.
Koopaunats! Bekropa. [Ipocrelinme 3agaun B KOOpAUHATAX. YTOJI MEXAY BEKTOPaMH.
CkanipHOE TMpOW3BEACHHE BEKTOPOB. BbluncieHne yriioB MeXIy MNpsSIMbIMH H
10cKoCcTsIMU. KoopIMHAaTHO-BEKTOPHBII METOA TP PELIEHUH T€OMETPUUYECKUX 3a/1a4
IIpakTHYeckoe 3aHATHE 2
Tema 2.6. Ilpsambie u | IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/lepP KaHue (CoAepKaHUe NPHKJIATHOIO 6
IUIOCKOCTH B | MOYJISA)
IIPAKTUYECKUX 3a7adax PacrnionoxeHne npsMbBIX U IUIOCKOCTEH B OKpY’KaroIllleM MHpe (IPUpPOAE, UCKYCCTBE,
aApXUTEKType, TeXHUKe). Penienue npakTuKo-OpueHTUPOBAHHBIX 33434
IIpakTHYeckoe 3aHsATHE 6




Tema 2.7. Pemenue 3agau.
IIpssMble ¥  IUIOCKOCTH,
KOOPJMHATHI U BEK.

Copep:xxaHue y4e0HOI0 MaTepuaJia

Pacnonoxenune npsMbIX M INIOCKOCTEHM B IpOCTpaHCTBE. llepneHauKyJIsIpHOCTE U
[apaJUIEJIbHOCTD INPSAMBIX U IUIOCKOCTEH. J[eKapTOBBI KOOpAWHATHI B IPOCTPAHCTBE.
BexTops! B npocTpancTBe. Cl10kKEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA HA
ynciio. KoopaunaTel BeKTOpa

Pasnea 3. Crenenn u kopuu. CreneHHasi, NokazatejbHas M Jjorapupmuyeckasi QyHKuuu 42
Tewma 3.1. Coaep:xaHue yueOHOIro MaTepHuaJia 4
Apudmernueckuil KopeHb | ApudMeTHUYEeCKH KOpEeHb HATypaabHOW cTerneHu. JleHcTBUS ¢ apu(dMETHUCCKUMH
N—OM CTEIEHHU. KOPHSIMU N—OU CTEIICHHU.
Tema 3.2 Conep:xxaHue y4eOHOro MaTepuaJia 4
Crenenu. CtannapTHas Crenensb ¢ nenbM nokazareneMm. CtannaptHas popma 3anucu AeHCTBUTEIHHOTO YUCTIA.
¢dbopma 3anucu Hcnonp3oBanue noaxoasiiel GopMbl 3allucu IEeHCTBUTENBHBIX YHCEN JUIsl pelleHus
JEMCTBUTEIBLHOTO YUCIIA INPAKTUUECKUX 3aJad M MpeAcTaBleHus JaHHbIX. CTENeHb C paluOHAIBHBIM
nokasatesieM. CBoricTBa cTenieHu. [IpeoOpazoBanne BhIpaKEHUM, COAEPKAIUX CTENIEHN
C palMoOHAJIbHBIM IMOKa3aTeIeM OOK 01, OK 02,
Tema 3.3 Copep:xxaHue y4e0HOIro MaTepuaJia 4 OK 03, OK 04,
Crenennas QyHKIMsA Crenennas (yHKIUS C HATYPAIbHBIM U IENBIM MOKasatesneM. BEE cBOMCTBa U rpaduk. OK 05, OK 06
CaoiicTBa ¥ rpaduK KOpHS N-0l CTENEHH OK 07
IK1.1
Tema 3.4. Pemenue Conepxxanue yuyeOHOro MmaTepuajia 4
MpPPalMOHATBHBIX Pemenne uppannoHalbHbIX ypaBHEHUH 1 HEPABEHCTB
YpaBHEHHUH U HEPABEHCTB
Tema 3.5 Iloka3zarenbubie | Conep:xaHue y4eOHOr0 MaTepHuaJia 4
ypaBHEeHHMs 1 HepaBeHCTBA | [loka3aTenbHble ypaBHEHHS U HEPABEHCTBA
IIpakTHyeckoe 3aHsiTHE 4
Tema 3.6 Jlorapudgm Conepxxanue y4yeOHOro MmaTepuajia 6
yucna. CBoiicTBa [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BhIpaKeHH. PelieHne TpUroHoMeTpuyecKux 4
norapupmMoB ypaBHEHHI ¥ HEPABEHCTB B TOM YHCJIE C HCIOIH30BAHUEM CBOMCTB (DYHKITHIA
IIpakTHyeckoe 3aHsiTHe 2
Tema.3.7 Tloka3zatenbnas | Conep:kaHue y4eOHOT0o MaTepuaJia 8
u norapudmuueckas | [lokazatenbHass u norapupmuveckas (QYHKIHH, HX CBOWCTBA U rpaduku. 4
GbyHKIUY, ypaBHenus, | Jlorapudmuueckue ypaBHEHUS] M1 HEPABEHCTBA
HEpaBEHCTBA IIpakTH4eckoe 3aHsATHE 4




Tema 3.8. IIpodeccnoHa/IbHO OPUEHTHPOBAHHOE CcOAepP:KaHUe (CodeprKaHue NMPHUKJIATHOTO 8
Jlorapugmsl B mpupoie MOYJIs)
U TEXHUKE [Ipumenenue norapudma. Hcrtopusi pasButus wmatematuku. Jlorapudmuueckas 4
cnupans B npupoje. Ee maremarnueckue cBoiictBa. Mcmonb3oBanue rpaukoB
bYHKIUMI U1 UCCIIeIOBaHMSI MPOLIECCOB U 3aBUCUMOCTEH, KOTOPHIE BO3HHUKAIOT MPHU
pELICHNH 3aJa4 U3 pa3auyuHbIX 00JacTel HAyKU U peasIbHOM JKU3HU
IpakTHYecKoe 3aHsITHE 4
Tema 3.9 Conep:xxaHue y4eOHOro MaTepuaJia 4
IIpumenenue ypasHenuii, | Mcnonp3oBanue rpadukoB (GYHKIMN Ui pEIICHUs] YPaBHEHUN W JMHEHHBIX CHCTEM. 2
CUCTEM U HEPABEHCTB IIpumeHeHne ypaBHEHHN, CHCTEM M HEPABEHCTB K PEIICHUI0 MATEMATUYECKUX 3aJa4 U
K PELICHUIO 3a/1a4 3a[a4 U3 pa3IUyuHbIX 00JacTel HAYKU M peaibHOU JKU3HU
IIpakTH4yeckoe 3aHsiTHe 2
Pasnea 4. OcHoBbI TpuronoMerpun. Tpuronomerpuieckue GyHKIuH 26
Coaep:xanue yueOHOro MaTepuaJia 6 OK 01, OK 04,
Tema 4.1. OcHoOBBI CuHyc, KOCHHYC U TAHT'€HC YHCIOBOTO apryMeHTa. APKCHHYC, apKKOCHHYC, QDKTAHT€HC 6 OK 05
TPUTOHOMETPUH YUCIOBOrO  apryMeHTa.  TPUTOHOMETPMYECKAs  OKPYKHOCTh,  OIPEAECICHHE OK 06, OK 07
TPUTOHOMETPUYECKUX (DYHKIMI YHUCIOBOTO apryMeHTa IK-1.1
2 CEMECTP
Tema 4.2. OcHOBHBIE Conep:xxanue y4e0HOIro MaTepuaJia 4
TPUTOHOMCTPHACCKHC [IpeobpazoBaHre TPUTOHOMETPHUECKUX BhIpakeHUH. OCHOBHBIE TPUTOHOMETPHUYECKUE
TOX/IeCTBa dbopMy
IIpakTH4eckoe 3aHsATHE 2
Tema 4.3 Conep:xaHue y4eOHOro MaTepuaJia 4
Tpuronomerpuueckue Haxoxnaenne HauOONbIIEr0 W HAaWMEHBIIETO 3HAYCHWH (YHKIHMHA, MOCTpOEHHUE 2
(GyHKINHU, UX CBOMCTBA U rpadMKOB C UCTIOIH30BAHUEM allllapaTa MaTEMAaTHIECKOTO aHAIH3a
rpaduku IpakTHYecKoe 3aHsITHE 2
Tema 4.4 Conep:xxaHue y4eOHOro MaTepuaJia 4
Tpuronomerpuyeckue PewieHne TpUroHOMETpUYECKUX YpaBHEHUN. [IpuMepsl TPUTOHOMETPUUECKUX 2
YpaBHEHUsI ¥ HEPAaBEHCTBA | HEPABEHCTB
IIpakTHyeckoe 3ansiTue 2
Tema 4.5 IIpodeccnonaibHO OPUEHTHPOBAHHOE cO/ep:KaHUe (CoAepKaHUue NMPHUKJIATHOTO 6
MOJYJISA)
[IpoBeneHne npakTUYECKUX pacueToB 1o GopMysiaM TPUTOHOMETPUU 2




Hcnonb3oBanue
TPUTOHOMETPHH B
npodeccuoHabHOU chepe

HcnonszoBanue rpadukoB GyHKUUN A1 UCCIIEOBAaHUS MPOIECCOB U 3aBHCHUMOCTEH,
KOTOpbI€ BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 JPYTUX YUeOHBIX AUCUUIUINH U PeabHON
JKU3HU

IIpakTHYeckoe 3aHATHE 4
Tema 4.6. Pemenne 3anau | Copep:kanue y4e0HOro Marepuajia 2
TPUTOHOMETPHUU Tpuronomerpuueckue GyHKINHU, TOKICSCTBA M YPaBHEHHUSI

[TpakTHueckoe 3aHsATHE 2

Pa3znea S. IlpousBoaHasi u nepBooOpasHas GyHKUMH 46

Tewma 5.1. MonotonHocts | Conep:xkaHue y4eOHOTo MaTepuaJia 6
U 9KCTpeMyMbl QyHKIMH. | [IpoMeXKyTKH MOHOTOHHOCTH (yHKIHH. MaKCUMyMbl W MHHAMYMbBI (DYHKIHH. 4
Touku sxcTpemyma Haubonbiiee u HanMeHblllee 3HaUeHHE QYHKLIMU Ha IPOMEKYTKE

IpakTHYecKoe 3aHATHE 2
Tema 5.2. [Tonsitue Copep:xaHue y4e0HOro MaTepuaJia 4
HenpepbIBHOCTU QyHKIUH. | HempepbiBHbIC (yHKIUH. METOI HHTEPBAJIOB /ISl PEIICHHST HEPABCHCTB 4
MeTo1 MHTEpBaJIOB
Tewma 5.3. IIpousBoaHas. Conepxanue y4eOHOro MaTepuaJia 6
I'eomeTpuyeckuii u [TpowsBogHass (yHkuu. I['eoMeTpudeckuidi W (U3HUECKUH CMBICI MPOU3BOIHOM. 2
¢bu3nvecKuil CMbICI [IpousBoaHbIE 371eMEeHTapHBIX QYHKIHUNA. POPMYIIBI HAXOKACHUS TPOU3BOTHON CYMMBI,
MIPOU3BOTHOM MIPOU3BEICHUS] M YaCTHOTO (DYHKIUN

IIpakTHYeckoe 3aHATHE 4
Tema 5.4. MonotonHocts | Conep:xkaHue y4eOHOr0o MaTepHuaJia 6
¢bysxun. Touku [IpumeHeHrne TPOU3BOJHOM K HCCIEAOBaHUIO (PYHKIMH HAa MOHOTOHHOCTh H 4
JKCTpEMyMa IKCTPEMYMBI

IIpakTHYeckoe 3aHsAATHE 2
Tema 5.5. HanbGonbmee 1 | Comep:kanue y4eOHOro Matepuajia 6
HaNMCHBIICC 3HAUCHHA HaxoxneHne HauOONBIIEr0 W HAUMEHBIIETO 3HAYEHUs (QYHKIMH Ha OTPE3KE. 4
bymxmm [IprMeHeHke MPOU3BOMAHON JUIS HAXOKICHHUS HAWIYYIIErO0 PELIEHHs B IPUKIIAIHBIX

3ajauax, AJIsl OnpeesieHHsl CKOPOCTH Ipoliecca, 3aJaHHOro popMyioil nin rpadukom

[IpakTHYeckoe 3aHsATHE 2

IIpodeccnonanbHO OpHEHTHPOBAHHOE CO/Aep:KaHUEe (CoAepKaHHe NPHKJIATIHOIO 4

Tema 5.6. Haxoxnenue
OIITUMAJBHOTO pe3yJIbTara
C TIOMOIIBIO MPOU3BOJHOMN

MO1YJIf1)

HpI/IKJ'Ia,I[HHe 3aJadyd, B TOM YHCJIC COOHUAJIBbHO-25KOHOMHYCCKOI'O H (bPISPI‘{eCKOl"O
XapaKkTepa, X pCICHUEC CPpCACTBAMU MATCMATHYCCKOI'0 aHaJin3a

OK 01, OK 02,

OK 03, OK 04,

OK 05, OK 07
I1K1.1




IIpakTH4yeckoe 3aHsiTHE

Tewma 5.7. IlepBooOpaznas | Coaep:xkaHue y4eOHOro MaTepuaJia 4
byHKIMN [TepBooOpasnas. Tabmauia mepBooOpa3HBIX
Tema 5.8. [Inomanb Copep:xxaHue y4e0HOro MaTepuaJa 6
KPUBOJIMHEHHON Wuterpan, ero reoMeTpudyeckuid M (pu3nyeckuii cMbicil. BeluucieHne MHTErpana mo
Tpaneuun. Popmyna dopmyne Herorona-JleitOnuma
Herotona — JleiiOHuna
Tema 5.9.1Tpumenenue Copep:xxaHue y4e0HOIr0 MaTepuaJa 4
IIPOU3BOHON Pemenne 3amad Ha NOpUMEHEHUE NPOU3BOJHOW M MHTErpaja Uil BBIYUCIECHUSA
1 IepBooOpa3Hoii bu3nyecKux BETUYHH U TUIOIIA e
GyHKIIHN
Pa3nesn 6. MHOTOrpaHHMKH M TeJIA BpallleHU s 34
Tewma 6.1. Conep:xxaHue y4eOHOro MaTepuaJia 8
MHororpaHHuK1 [loHsiTHE MHOrOrpaHHUKA, OCHOBHBIE 3JEMEHThl MHOTOIPAaHHMKA, BBINYKJIbIE U 6
HEBBIMYKJIbIE MHOTOTPaHHHMKH; pa3BEPTKa MHororpaHHuka. [Ipuzma: n-yronbHas
pu3Ma; IPaHy U OCHOBAHUS MPU3MBI; TIpsiMasi U HaKJIIOHHAs! TPU3MBbL; OOKOBas M IOJTHAS
MOBEPXHOCTh MNpu3Mbl. [lapannenenuresn, NpsMOYroJIbHBIM NHapaielenunes U ero
cBoiictBa. [lupamua: n-yronpHas nupamuia, TpaHl U OCHOBaHUE MTUPaMUIIbL; OOKOBasI
U TI0JIHAsl TIOBEPXHOCTh MUPAaMUbl; MpaBUJIbHAS U yCeUuEHHAs Mupamuia. DJIeMEeHThI
NpU3MBI U TUpaMUIbl. BeIuuciieHne 31eMEeHTOB MHOTOTPaHHUKOB: pEOpa, TuaroHaiu,
YTJIbI
IlpakTHYecKoe 3aHATHE 2
Tema 6.2. Conep:xxaHue y4eOHOro MaTepuaJia 6
[IpaBuibHbIE [IpaBusibHBIE MHOTOTPAaHHUKH: TMOHSATHE MPABWIBHOTO MHOTOIPAHHHUKA; MpaBUJIbHAsS 4
MHOTOTPaHHUKH. npu3Ma U IpaBUIbHAS MUPAMUJIA; TPABUIIbHAS TPEYTOJIbHAS MUPAMUIA U IPABUIIbHBIN
IInomans  MOBEPXHOCTH | TeTpa’p; KyO. IIpeacraBieHne o npaBUIIbHBIX MHOTOTPAaHHUKAX: OKTA3P, T0AECKAdAP U
MHOTOTPaHHUKOB ukocadip u np. Cedenus npusmbl U nupamuibl.llnomans 60KOBOM MOBEPXHOCTH U
MOJTHOM TMOBEPXHOCTU MPSIMOM MPU3MBI, IUIONIAJb OCHOBAaHUM, TeopeMa O OOKOBOMU
MOBEPXHOCTU MpsAMOi mpu3Mbl. [lnomans OGOKOBOIl MOBEPXHOCTH U TOBEPXHOCTH
NpaBWIBHOM MUpPaMUABI, TEOpeMa O IUIOMAAX OOKOBOW MOBEPXHOCTH YCEUEHHOU
TTUPAMH/TBI
IpakTHYecKoe 3aHATHE 2
Tema.6.3. Copep:xaHue y4e0HOIro0 MaTepuaJia 6




Tena BpamieHus

[{unuHaprueckass MOBEPXHOCTh, O0pa3yroliye IMIMHAPUYECKOW MOBEPXHOCTH, OCh
LWINHAPUYECKON moBepXHOCTH. LluiauHzap: ocHoBaHMs M OOKOBasi MOBEPXHOCTD,
oOpasyroias M OChb, IUIOWAAb OOKOBOM M monHOM moBepxHocTH. Konuueckas
MOBEPXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA KOHHYECKOU
nosepxHocTu. KoHyc: 0OCHOBaHue 1 BepIIMHA, 00pa3yolas U oCh, IUI0IIa s OOKOBOH 1
MOJTHOM TOBEPXHOCTU. YCEUYEHHBIM KOHYC: OOpa3ylollMe M BBICOTA, OCHOBAHUS U
6okoBas noBepxHocTb.Cdepa U 1map: UEHTP, Paguyc, TMaMeTp, IUIOIAAb TOBEPXHOCTH
cdepsl. B3aumnHoe pacrnonoskeHue chepbl M IUIOCKOCTH, KacaTelbHas IUIOCKOCTb K
chepe, momans chepol.M300paxenne Ten BpallleHMs Ha IJIOCKOCTH. Pa3BépTka
IJIMHIpPA U KOHYca

Tema 6.4.
O06BbEMBL u IUTOLIA N
MMOBEPXHOCTEH TeII

Coaep:xxanue yueOHOro MaTepuaJia

[Tonsitue 06 00bEMeE Tena B mpocTtpaHcTBe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema
00 00bEMe IPSMOYTOJIBHOTO Mapajuiesenunesia U caeICTBU U3 He€. 00beM MUpaMu/Ibl
1 npu3Mbl. O0BEM nunMHApa, Konyca. O0bEM mapa u momaas chepsl. [logoOHbIe Tena
B mnpoctpaHcTBe. COOTHOLIEHHS MEXAy IUIOUaIsIMU TOBEPXHOCTEH, 0O0BEMaMH
no100HbIX Ten. CeyeHus nuauHApa (mapamienbHO U MEPHEHANKYIISIPHO OCH), CEUECHUs
KOHYyca (mapajuleJIbHOE OCHOBAHMIO M MPOXOJAIIee Yepe3 BEpIINHY), CEUeHHs Iapa.
MHororpaHHHK, ONMCaHHBIA 0KOJIO cepsl; chepa, BIUCaHHAsS B MHOTOTPAHHUK WIIH B
TEJIO BpaIlleHUs

Tema 6.5.

JIBrkeHune B
MIPOCTPAHCTBE.

Ceuennss ¥ KOMOHMHAIIMHU
MIPOCTPAHCTBEHHBIX (DUTYP

IIpogeccnonaibHO OpPHMEHTHPOBAHHOE CO/lepPkaHHMe (CoAep:KaHUe NMPHUKJIATHOTO
MO1YJIf1)

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTENBHO TOUKH, MPSIMOMN, IJIIOCKOCTH.
ONeMEHTBl  CHMMETPMM B IHMpaMuAax, INapajUielienunenax,  MpaBUIbHBIX
MHOrorpaHHukax. CHMMeTpusi B MpPHUPOJE, ApXUTEKType, TEXHUKE, B OBITY, B

B npodeCCHOHANBHBIX | mpodeccun.Vicnonp30BaHne IBMKEHWH B MPOCTPAHCTBE IPH PEHICHHH 3ajad.

3a/1a4yax [TocTpoenne ceueHNii MHOTOTPAHHUKOB | Tel BpameHus.Meton cienoB. KomOunarus
TeJ BpallleHHs 1 MHOTOTPaHHUKOB. Vcnonb3oBaHue KOMOMHAIIMK MHOTOTPAaHHUKOB U
TEJI BpallleHHs B IPAKTUKO-OPUEHTUPOBAHHBIX 3aauax
IIpakTH4yeckoe 3aHsiTHe

Tema 6.6. Conepxxanue yuyeOHOro MmaTepuajia

Pemenne 3a/1a4. | Beruucienue BenuuuH (I7IMHA, Yo, 00bEM, IUIOMAAb TOBEPXHOCTH ) TEOMETPHUUECKUX

MHOrorpaHHukKl ¥ Tena
BpaIllCHUS

¢uryp, wucnonb3ys u3ydeHHble @opmyabl U MeToAsl. IlocTpoeHue cedeHwuit
MHOT'OI'PaHHMKOB METOJIOM CJIEJIOB, BBIMIOJIHEHUE (BBIHOCHBIX) IUIOCKUX YEpTEXEN U3
PUCYHKOB IPOCTHIX 00BEMHBIX (DUTYD: BUI CBEPXY, COOKY, CHU3Y

OK 02, OK 03,
OK 05,

OK 04, OK 0.7,
[K-1.1




IIpakTH4yeckoe 3aHsiTHE

Pasznen 7. Teopusi BeposiTHOCTEH M CTATHCTHKA 32

Tema 7.1. IlpencraBnenue | ConepkaHue y4eOHOT0 MaTepuasia 6
JAHHBIX [IpencraBneHne JaHHBIX C TTOMOIIBIO Ta0UI U nuarpamM. CpenHee apuMeTniecKoe, OK 01,0K 02,
u onucarenbHas | MenMaHa, HauOoIblllee W HaUMEHbIIee 3HAYCHHUs, pa3Max, JUCIEepPCHUs, CTaHIApPTHOE OK 03, OK 04,
CTAaTHUCTUKA OTKJIOHEHHE YUCJIOBBIX HAOOPOB OK 05, OK 07
Tema 7.2. Conep:xxaHue y4eOHOro MaTepuaJia 4 TIK1.1
Cryuaiinblie COOBITHS. CryyaiiHble SKCIEPUMEHTHI (OTIBITHI) U CITy4aiiHbIe COOBITHS. DIIEMEHTapHbIE COOBITHS 2
Omnepanuu Haj COOBITHAMHU | (MCXO/bI). BeposTHOCTH ClydailHOro coOBITHs. BIH30CTh YacTOTBI W BEPOSTHOCTH

coObiThii. CrydaliHbIe OIBITHI C PAaBHOBO3MOXHBIMU JJIEMEHTAPHBIMU COOBITHSIMH.

BeposiTHOCTH cOOBITHII B OIIBITaX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU COOBITHUSMHU.

Onepanuu HaJ COOBITHSAMU: TIEpeceveHrne, 00beTUHEHUE, IIPOTUBOIOJIOKHEBIE

coObITus. Jlmarpammel Diinepa. @opmyia CIOKEHUS BEPOSTHOCTEH. Y ClIOBHAS

BEPOATHOCTh. Y MHOKEHHUE BEPOSITHOCTEN. [IepeBO CIydailHOTO SKCIEPUMEHTA.

®dopmyra MoaHOM BepoATHOCTH. HezaBucumblie COOBITHS

IIpakTH4yeckoe 3aHsiTHe 2
Tewma 7.3. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAEPKAHME (COepPKAHUE NPHUKJIATHOIO 4
BepostHoCcTh MO/YJIsT)
B PO eCcCHOHANBHBIX [lepBrunHast 00paboTKa CTATUCTHUECKUX AaHHBIX. [ padudeckoe ux mpeacTaBieHHeE.
3aiaqax HaxoxneHue cpeqHuX XapaKTepUCTHK, HA0II0AaeMbIX JaHHBIX. OlleHKa BEpOSITHOCTH

coOBITHS B TPO(eCCHOHABHOM JIeATETPHOCTH, PelIeHNe POECCUOHATBHBIX 33134 Ha

BEPOATHOCTH COOBITHS, MPUMEHEHHE CTATUCTUYECKUX METO/IOB IS PEIICHUS

npodecCHOHATBHBIX 3aa4

IpakTHYeckoe 3aHATHE 4
Tema 7.4. Conepxxanue yueOHOro MmaTepuajia 4
DeMeHTbI Kombunaropnoe mnpaBuio ymHoxeHus. IlepecranoBku wu dakropuan. Yucio
KOMOWHATOPHUKHU couetanuii. Tpeyronpauk [lackans. @opmyna bmHomMa HeroToHa
Tema 7.5 Conep:xaHue y4eOHOro MaTepHaJia 4
Cepun nocnenoBaTenbHbIX | bUHApHBIA ClOy4YaiHBIH ONBIT (MCIBITAaHHWE), YyCleX | Heyaada. Hes3aBucuMmbie
WCTIBITAHUH ucnbiTanus. Cepusi He3aBUCUMBIX UCTIBITAHUM 10 iepBoro ycnexa. Cepurs He3aBUCUMBIX

ucneITaHu bepryim .
Tema 7.6. Copnepxanue yqyeOHOro MmarepuaJia 6




Cnyyalinple BEJIUYHUHBI U

CnyuaiiHas BenuuuHa. Pacnpenenenue BeposiTHOCTeW. /uarpamma pacmpenesneHus.

pacnpeeneHusl. [Ipumeps! pactipeiesieHni, B TOM YHCIIe, TEOMETPHUECKOe U OMHOMHUAIILHOE.

Maremaruueckoe YucrioBble XAapaKTEPUCTUKU CIIy4alHBIX BEJIWYMH: MaTEMaTUYECKOE OKHJIaHUE,

OKUJJaHUE CIIy4aiiHOH | AMcIriepcHsl M CTaHIapTHOE OTKJIOHeHue. lIpuMepsl NMpUMEHEHHsS MaTeMaTH4eCKOIo

BEJINYUHBI OXKMJIaHMs, B TOM 4YHUCJIE€ B 3aJadax K3 IMOBCEIHEBHOM >XM3HU. MartemaTuueckoe
OXUJaHWEe OWHAPHOUN ClydyallHOW BeIMYMHBL. MaTeMaTuyecKkoe OXXKHIAHUE CYMMBI
CIy4YalHbIX BEJIMYMH. MaTeMaTH4eCKOe OKHMJIaHHWE W JAUCIEPCHS] TEOMETPUUYECKOTO U
OMHOMHUAJIBHOT'O PACIIPENEICHUM

Tema 7.7. Coaep:xxanue yueOHOro MaTepHuaJia 4

3akoH OOJBIIMX YHUCEN. | 3aKOH OOJIBIIMX YHCEI M €r0 POJib B HAyKe, MPUPOJIE U 00IIecTBe. BriOopouHbIil MeTO

HemnpepsiBHblE CitydaiiHble | MccieqoBaHuid. [Ipumepsl HepephIBHBIX CITydaiHbIX Benu4rH. [IoHATHE O MIOTHOCTH

BEJIMYMHBI pacnpeneneHus. 3agauu, NPUBOJALINE K HOpMaIbHOMY pacnpeaeneHuto. [lonstue o

(pacmpeneneHusi) HOPMAaJIbHOM PACIIPENEIEHUN

Hopmansnoe

pacrpeesieHue

Kouncyabranuu 2

IIpomexyTounas aTrecTanms:

1 cemecTp — apyras ¢gopmMa KOHTPOJISA;

2 ceMecCTp - IK3aMeH 6

Bcero: 242




3. YCJIOBUS PEAJIM3AIIAU ITIPOT PAMMBI OBIIIEOBPA3OBATEJIBHON YYEFHON
JUCHUIIJIMHBI

3.1. lnsa peanu3zauuM NporpaMMsbl JMCHHUILVIMHBI NMPeAyCMOTPEHbI cieaylolue chnenuaabHble

MOMeLeHHS:

Kabuner wmaTeMaTHKH, OCHAIICHHBIM OOOpPYJOBaHMEM M TEXHUYECKHMMHU CpPEICTBAMU
o0y4eHwus:

Ob6opynoBanue: Paboune mecta mpernojaBarens U OOy4arOIIMXCs: JOCKa MenoBas — | mIT., CTOX
y4eHu4eckui — 15 wr., ctyn yuennueckuit — 30 mr., cron — 1 wr., cryn — 1 wr.

Texnmueckue  cpencTtBa  OOyYeHHS:  NEpCOHANBHBIM  KOMIbIOTEp B cOope;
MHOTO()YHKIIMOHAJILHOE YCTPOWCTBO; KOMIUIEKT NPOEKIMOHHBIM MyJIbTUMEAUHHBIH B COCTaBe
(mpoexTop, dKpaH)

3.2. UnpopMannoHHOe oOecnedeHne peajn3alui MPOrpaMMbl

boromornog, H. B. MartemaTuka : yd4eOHUK I cpeiHero npogecCuoHaIbHOTO 00pa3oBaHus /

H. B. boromonos, II. . Camoiinenko. — 6-e u3z., nepepad. u non. — Mocksa : M3naTenbcTBO
Opaiir, 2025. — 400 c. — (IIpodeccuonanproe obpazoBanue). — ISBN 978-5-534-21352-2. —
Tekcr : oanexktponHsli // OOpa3oBatenpHast 1uatdopma FOpaiit [caiit]. — URL:

https://urait.ru/bcode/581714

Maremartuka: anredpa U Hayaja MaTeMaTHYECKOTO aHaiu3a, reoMeTpus. Anredpa u Havasia
MatemaTtuueckoro anamm3a 10-11xn [Tekcr]: y4eOHuk: 0a30BBIA M YIIIyONIGHHBIM YpPOBHH  /
[I.A.Anmumos, FO.M.Komnsarun, M.B. TkaueBa u ap.- 12-e uzn, crep.- M.: [Ipocsemenne, 2024.- 463c¢.

Matemaruka: anredpa U Hayanaa MaTeMaTUYeCcCKOro aHanusa, reometrpusi. ['eomerpus 10-11xkn
[Tekct]: yueOHuk: 6a30BbIi 1 yriryosnenasiid ypoBau / JI.C.AtanacsH, B.®.byty3os, C.b.Kagomies u
ap.- 11-e uzn, crep.- M.: IIpocsemenne, 2023.- 287c.

bapun, . 1. Marematuka nias TEXHUYECKUX KOJIJIEIKEH M TEXHUKYMOB : Y4eOHUK U
MIPAKTUKYM I cpefHero mpodeccuonansHoro odpasosanws / U. Y. baBpun. — 2-e u3., UCIp. U JOII.
— Mockaga : U3narensctBo FOpaiit, 2025. — 397 ¢. — (IIpodeccronansuoe obpazoBanue). — ISBN
978-5-534-08026-1. — TekcT : snekTpoHHbIN // OOpa3oBarenbHas miaardopma FOpaiiT [caift]. —
URL.: https://urait.ru/bcode/561750

bagpun, U. WM. MaremaTtudyeckuil aHaiu3 : YYEOHHUK UM TPAKTHKYM JJIsi CPEIHETrO

npodeccuonansHoro obpazoBanusi / U. W. baBpun. — 2-e usn., ucnop. u gomn. — MockBa :
MznarensctBo FOpaiit, 2025. — 327 c. — (IIpodeccuonanpHoe odpazoBanue). — [ISBN 978-5-534-
18667-3. — Tekcr : anexTpoHHBI // OOpazoBarenbHas miaardopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/561218



4. KOHTPOJIb Y OLIEHKA PE3YJIbTATOB OCBOEHHSI OBILIEOEPA3OBATEJBLHOM

YYEBHOM JUCUMUIIJINHBI

KoHTpoJib u o1eHKa pe3ysIbTaToB OCBOEHUS 00111€00pa30BaTEIbHON TUCHUIUIMHBI PACKPBIBAIOTCS
yepe3 TUCLUILUIMHAPHBIE Pe3ybTaThl, HAllpaBJIeHHbIE Ha (POPMUPOBAHHUE OOLIUX U
po¢eCCHOHATBHBIX KOMIIETEHIMH 10 pa3/ieiaM U TeMaM COAep)KaHus yueOHOro Marepuara.

Oomas/npodeccuoHanbHast
KOMIeTEeH U

Paznen/Tema

Tun oeHOYHBIX
MeponpUATHI

OK 01.

Br16upaTh ciocoObl perieHus
3aa4 npodeccruoHanbHOM
JesTeIbHOCTH IPUMEHHUTEIbHO
K Pa3JINYHbIM KOHTEKCTaM

P1,Temal.1,1.2, 1.3 1-0/c, 1.4.
P2 Temsr2.1,2.2,2.3,2.4,2.5,2.6
II-o/c, 2.7

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6
P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c,4.8,4.9,4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-0/c, 5.4,
5.5,5.6

P 6, Temrl 6.1,6.2,6.3,64, 6.5,
6.6, 6.7 I1-o/c, 6.8

OK 02. Hcnons3oBaTh
COBpPEMEHHBIE CPEJICTBA
MIOWCKA, aHAJIN3a U
MHTEPIPETALNN
uHpOpMaLnH, U
WH(POPMAIMOHHBIE
TEXHOJIOTUH IS BBITIOJTHEHUS
3a1a4 npodeccruoHanpHOM
JeSITeITbHOCTH

P1,Temal.1,1.2, 1.3 IT-o/c, 1.4.

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8

P7, Temsr 7.1, 7.2 I1-0/c, 7.3, 7.4

OK 03. [ImanupoBath u
peaTn30BBIBATh COOCTBEHHOE
npodeccroHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
HpEANPUHUMATEIBCKY IO
JeSITeIbHOCTD B
npodeccuoHaIbHOM chepe,
UCIIOJIb30BaTh 3HAHUS 1O
NIPaBOBOW M (PMHAHCOBOI
IPaMOTHOCTH B Pa3JIMYHbIX
YKU3HEHHBIX CUTYalUsAX

P1,Temal.1,1.2, 1.3 II-o/c, 1.4.
P2, Temnr2.1,2.2,2.3,2.4,2.5,2.6
II-o/c, 2.7

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6
P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,
4.7 I1-o/c, 4.8,4.9,4.10

P 6, Temnl 6.1,6.2,6.3,64,6.5,
6.6, 6.7 I1-o/c, 6.8

P7, Temsr 7.1, 7.2 I1-0/c, 7.3, 7.4

OK 04. 3¢ddexTrBHO
B3aMOJICHCTBOBATEL U
paboTaTh B KOJIJIEKTUBE U
KOMaH e

P1,Temal.1,1.2, 1.3 I1-0/c, 1.4.
P2 Temsr2.1,2.2,2.3,2.4,2.5,2.6
II-o/c, 2.7

P 3, Temnt 3.1,3.2,3.3,3.4,3.5,3.6
P4, Temb14.1,4.2,43,4.4,4.5,4.6,
4.7 I1-0/c, 4.8,4.9,4.10

BrinonHeHUE MPaKTHYECKUX
3aJaHui

TectupoBanue
BrinmonHenue 3aganui i
BXOJIHOI'O KOHTPOJIA
(oOs13aTenbHAS YACTh,
JIOTIOJTHUTEIbHAS YacTh)
Brinonnenue 3agaHnuil i
MPOBEICHUSI TEKYILIETO
KOHTpOJIs (TEOPETUYECKUE
BOIIPOCHI — YCTHBIM OIpOC,
KOHTPOJIbHBIE PabOThI)
Brimonnenue 3aganui Ui
PyOEKHOTO KOHTPOJIS

IIpomeskyTouHast
arrecTaums:

1 cemecTp — apyras ¢gopma
KOHTPOJIA;

2 ceMecCTp - IK3aMeH




P 5, Temsr 5.1, 5.2, 5.3 I1-0/c, 5.4,
5.5,5.6

OK 05. Ocy1iecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITHIO Ha
roCy/1apCTBEHHOM SI3bIKE
Poccuiickoit @enepannu ¢
y4eTOM 0COOCHHOCTEH
COLIMAJILHOTO U KYJIbTYPHOTO

P1,Temal.1,1.2, 1.3 II-o/c, 1.4.

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6
P 6, Temnr 6.1,6.2,6.3,6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8

P7, Temst 7.1, 7.2 I1-0/c, 7.3, 7.4

KOHTEKCTa
OK 06. IIposiBnsATH P1,Temal.1,1.2, 1.3 II-o/c, 1.4.
IPa’KJaHCKO- P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,

MaTPUOTUUYECKYIO MO3ULUIO,
JIEMOHCTPHUPOBATH
OCO3HAaHHOC IIOBEJCHUE Ha
OCHOBE TPaJIULIHOHHBIX
POCCUICKHX JTyXOBHO-
HPaBCTBEHHBIX [ICHHOCTEM, B
TOM YHCJIE C YYETOM
rapMOHH3AaLUU
MEXHAIIMOHAIbHBIX U
MEXKPEJIIUTUO3HBIX
OTHOILIEHN!, TPUMEHSATH
CTaHIapThI
AHTUKOPPYILMOHHOTO
MIOBEICHUS

4.7 I1-0/c,4.8,4.9,4.10
P 5, Tems 5.1, 5.2, 5.3 I1-0o/c, 5.4,
5.5,5.6

OK 07. CopnelicTBOBaTh
COXPaHEHMIO OKpPY>KatolIeH
Cpebl, pecypcocOepexeHHuIo,
IPUMEHSTH 3HaHUS 00
M3MEHEeHHUHU KJIMMaTa,
MPUHIHITBI OEPEXKIINBOTO
MIPOU3BOJCTBA, YPPEKTUBHO
JIEICTBOBATH B
Ype3BbIYAIHBIX CUTYaIHIX

P2, Temsr2.1,2.2,2.3,2.4,25,2.6
II-o/c, 2.7

P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,
4.7 I1-0/c, 4.8,4.9,4.10

P 5, Temsr 5.1, 5.2, 5.3 I1-0/c, 5.4,
5.5,5.6

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7 I1-o/c, 6.8

IIK.1.1. Pa3zpabarpiBaTh
TEXHUYECKOE 3aJaHHe
COTJIaCHO TPEOOBAHUSIM
3aKa34mrKa

P.1.Temsr 1.1-1.4,
P.2. Temsr 2.1-2.7,
P.4.Temsr 4.1-4.10

P 5. Temsr 5.1-5.6
P 6. Temsbr 6.1-6.8
P7.Tewmsr 7.1-7.5

MHUHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA30OBAHMUA




POCCHVICKOW ®EJEPAIIUA
®EJEPAJTBHOE T'OCYJAPCTBEHHOE BIOJ[)KETHOE
OBPA3OBATEJIBHOE YUYPEKJIEHUE BBICIIEI'O OBPA3OBAHUSI
«CEBEPO-KABKA3CKASI TOCYJAPCTBEHHASI AKAJTEMMST»

CPEJHEIIPO®ECCHOHAJBHBIN KOJLUIEK

®OH/ OHEHOYHbIX CPEACTB
JUIs1 TPOBEJICHUS TEKYILETO KOHTPOJISL U MPOMEKYTOUYHOU aTTeCTalluu
00pa3oBaTeabHON NPOrpaMMBbl

1o o0meo0pazoBaTe/ibHON Y4eOHOM qucuuIuinHe «MaTtemaTuka»
151 crieruainbHoCTH 54.02.01. J{u3aiin (1Mo oTpacsisim)

¢dbopMa rpoBeACHUS OLIEHOYHOM MPOIIEAYPhI- IK3aAMEH

Yepkecck, 2026 rox

1. OBIIME ITOJIOKEHU A



@onn oneHounsIx cpeacts (POC) npenHazHaueH Uil KOHTPOJIS U OLIEHKU 00pa30BaTEeIbHBIX
TOCTIDKEHUH 00yJaromuxcsi, OCBOMBIINX MPOrpaMMy 00I111e00pa3oBaTeIbHON yUeOHOH AMCIUIUINHBI

«MaremaTtuka.

®OC BKIIOYAECT KOHTPOJBHBIE MaTEpHaNbl [JII MPOBEACHUS TEKYIIEro KOHTPOJS W
MIPOMEXKYTOYHOH aTTecTalu B popme sx3amena.
®OC pa3paboTan B cooTBeTCTBHU ¢ DeepaibHBIM roCyAapCTBEHHBIM 00pa30BaTe/IbHBIM CTAHIAPTOM
cpenHero obmiero oOpasoBaHus ¥ pabodell porpamMMoii 001Ie00pa3oBaTEIbHON YUeOHOW AUCITUTUTMHBI

«MaremaTtuka.

2. PE3VJIbTATBI OCBOEHUS JUCIHUILIMHBI, MOJJEXKAIIENA TIPOBEPKE

Kon u nHaumenoBanue | Ili1aHupyeMsblie pe3yJibTaThl OCBOCHHS THCIUIIIUHBI IMoka3aTenu
(popmupyemsbIx OIleHKH
KOMIIeTeHIIU OO0mue JucrunimHapHbIe

OK 01. JIMYHOCTHBIE PE3YIbTATHI ITPG1. Bnanenue | IIpaktuueckue

BLI6HpaTL CII0COOBI JTOJIKHBI oTpaxkaTbhb METOAaMH NOKa3aTCJIbCTB, | 3agaHusd

peleHus 3a1a4 B 4YacTW: TpyAoBoro | AJIFOPUTMAaMHU  PCHICHUSA | TectupoBaHUE

po(hecCHOHATLHOM BOCITUTAHHUS: 3anad, YMCHHC | 3ananus s

JeATeNbHOCTH ~ roTOBHOCTE K Tpymy, | POPMYIMPOBATH BXOJTHOTO

MPUMEHUTEIBHO K OCO3HaHUE nenHoctn | ONPCACICHHA, AKCHOMbI KOHTPOJIA

pa3IMYHBIM MacTepCTBa, 1 TCOPEMBI, - TIPUMEHATH (oGs3aTenbHast

KOHTEKCTaM TpyIoJto0ue; Ez)(;casaTeanHerOBOHmB 4acThb,

- TOTOBHOCTb K aKTUBHOH | \ooovnronng B xope | ACHOTHHTENbHAS
JIESITEIbHOCTH peleH s 3a7a; 4acTh)
TEXHOJOTUYECKON u | [IPG2. VMenne | 3a0aHUS Ui
COLMAJILHON OIIEpHUPOBATL MOHATHUAMU: | TIPOBCIACHUA
HATPABIIEHHOCTH, CTENeHb YUCIA, JorapudM | TEKYIIETO
CTIIOCOOHOCTH qHCIIa; YMEHHE | KOHTPOJIS
MHUIUHMPOBATh, BBITNIOJTHATE  BBIYHCJICHHUE | (TEOpETUYECKHE
IJIAHUPOBATH 3HAYCHUH BOIIPOCHI — YCTHBIN
u camocrosTensHo | 1 HPe°6pa3°BaHH’I onpoc,
BBITIOJTHATH Takyro | BPIP@KCHHM CO CTCNCHAMHU | 1o pyrno1pHEIC
. " nmorapudmamu,
JIeATEeITLHOCTH; paboThI)
- MHTEpeC K pPa3luYHbIM NpeoOpasoBanus JApodHO- 3ananus ans
paloHaIbHBIX
chepam e — pyOeKHOTO
npodeccuoHaNBHOMI TIPG3. Vnenne | KOHTPOIIA
JIESITEIIBHOCTH. OIIEpHPOBATH TTOHATHIMY: DK3aMeHaIMOHHBIE
MeranpeameTHble palMoHANBHBIE, 3aJaHUSA
PE3YyJIbTAThI JAOJI’KHBL HppalroOHaJIbHBIC,
OTpaXkaTh: MOKa3aTebHbIE,
OsBnageHue CTEICHHEBIE,
YHHUBEPCAIbHBIMU norapumIIecKue,
y4EeOHBIME TPUTOHOMETPHUECKHE
T03HABATEILHBIMH ypaBHCHUA "
NeHCTBISIME: HEPaBEHCTBA, 170:¢
a) 0azoBbBIC JIOTHYECKHE CHCTCMET,

g I1Po4. YMenune
JlenCTBuA OTIepUPOBATH MOHITUIMHU:
- CaMOCTOATENBHO | oy, mempepbiBHas




dbopmynHupoBaTh

u aKTyaJIu3upoBaTh
npoOiemy,
paccmarpuBath

€€ BCECTOPOHHE;

- yCTaHABIINBATh
CYIIECTBEHHBIN MpPHU3HAK

WIA  OCHOBAHUSA IS
CpaBHEHUS,
KIaccupuKauu

1 0000IIeHMS;

- ompenenaTrh  IeNnu
JIeITENIbHOCTH, 3aJaBaTh

napaMeTpsl M KpUTEpUU
UX TOCTUXKEHUS;

- BBISIBIISITh
3aKOHOMEPHOCTH u
MIPOTUBOPEUHS

B paccMaTpUBaEeMBbIX
SBJICHUSX;

- BHOCUTb KOPPEKTHBBI B
JIeATEIIbHOCTh, OLICHUBATh

COOTBETCTBHUE
pe3yIbTaTOB 1esIM,
OLICHHBATH PHUCKHU
MOCJIEACTBHI
JIESITEIbHOCTH

0)0a3oBbIe
HCCJIEI0BATENIbCKUE
JIEUCTBUSL:

- BJAQJCTh  HaBBIKAMH
y4eOHO-
HCCJIEIOBATENBCKOM

u MPOEKTHOM

JIeSITENIbHOCTH, HAaBBIKAMH
paspernieHus npooiem;

- BBIABIATH HPUYMHHO-
CJIEICTBEHHbBIE CBSI3U
u aKTyaJIn3upoBaTh
3ajauy, BBIJIBUTATh
TUIIOTE3Y

€e pelleHus,
apryMEHTBI
JUTS JI0Ka3aTeNIbCTBA
CBOMX YTBEPKACHUIA,
3aJaBaTh TMapaMeTpbl H
KPUTEPUU PELICHHUS;

- aHaAJIU3UPOBATh
NIOJIyYEHHBIE B XOJ€

HaXOJIUTh

GyHKUMS, TPOU3BOIHASA,
nepBooOpa3Hasi,
OIpEJICIICHHBI MHTErpall,
yMeHue HaXOJIUTh
MIPOU3BOJIHBIC
JIEMEHTapHbIX (DYHKIUA,
UCTONB3Yysl  CIIPaBOYHBIE
MaTepHualbl; UCCIEeI0BaTh
B IPOCTEHINUX CIIydasx
byHKIAHA Ha
MOHOTOHHOCTb, HAaXOJIUTh
HauOoJIbIINE

Y HauMEHbINE 3HAYCHHS
GbyHKIIHIA; CTPOUTH
rpadMKd MHOTOYJICHOB C
UCTIOJIb30BaHUEM
amrmapara
MaTeMaTH4eCKOro
aHaJM3a, IPUMEHSTh
IIPOU3BOJIHYIO npu
peleHny 3a1a4
Ha JIBID)KEHHUE;
MIPAKTUKO-
OpPHEHTUPOBAHHBIE 33]1a41
Ha HanOoJbIINe u
HalMEHbIINE  3HAYeHUs,
Ha HaXOXIEHHE IyTH,
CKOpPOCTH U YCKOPEHHS;
I1P65. Ymenue
OIIEpPUPOBATh MOHATHIMU:
panuoHanbHas (QYHKLUS,
nokaszarenabHas (QyHKIMS,

pemaTh

CTETEHHAs byHKIHA,
norapudmudeckas
dyHKms,
TPUTOHOMETPUIECKHUE
¢byHKIMH, oOpaTHbIe
byHKINH, yMeHHe
CTPOMTH rpaduxu
M3yYECHHBIX byHKIHH,
UCTONB30BaTh  Tpaduku

MIPU U3yYEHUU MPOLECCOB
U 3aBUCHMOCTEH, IIpH
pElIeHNH 3a71a4 U3 JPyrux
yu4eOHBIX TPEAMETOB H
3a1a4 u3 peasibHOM
KU3HU; BBIPAXKaTh
dhopmynaMu 3aBHCUMOCTH
MEXTy BEIIMYUHAMY,

[IP66. Ymenuwe pemarh
TEKCTOBBIE 33]]a4l Pa3HBIX
TATIOB (B TOM 4YHCIIE Ha




peLeHus 3a7a41
pe3yJIbTaThl, KPUTUYECKHU
OLICHUBATh

170 JOCTOBEPHOCTb,
MIPOTHO3UPOBATH
HU3MCHCHUEC

B HOBBIX yCJIOBUSIX;
pa3pabaTbIBaTh UIaH
pemieHuss TpoOJIeMBI  C
y4eTOM aHaJM3a
UMEIOIIUXCS
MaTepHaIbHBIX

u HEMATCPpHUAJIbHBIX
pecypcos;

-  yMeTb IEPEHOCUTH
3HaHUA B
MI03HABATENIbHYIO

U IPaKTHYECKYI0 00JIacTH
KU3HEAEATEIILHOCTH;

- YMeThb HHTErpupoBaTh
3HAaHUA u3 pa3HBIX
MpPeIMETHBIX 00IacTel;

- BBIIBUTaTh HOBBIE UJIEH,
npejajiaraTh
OpUTHHAJIBHBIE TOIXOIbI
U peIICHUS

MPOILEHTHI, A0 U YacCTH,
Ha JBIDKEHHE, padoTy,
CTOMMOCTh TOBapoB U
YCIIyT, HAJIOTH, 3aJa4dl W3
obnacTtu yTpaBJIeHUS
JUYHBIMA W CEMEHHBIMH
¢uHaHCAMH); COCTaBIIATH
BBIPOKCHUS, YpaBHEHUS,
HEpaBEHCTBA u uxX
CHCTEeMBI IO  YCIIOBHIO
3ajau, UCCIIEI0BaTh
MOJTy4YEHHOE pEeIIeHHEe WU
OLIEHUBATh

MPaBIOTIOI00HOCTh
PE3yIIbTATOB;
I1P67. YMmenune

OTIePUPOBATH TOHSITHUSIMH:
cpenHee
apu(pMeTHIECKOEe,
MeauaHa, HauOoJblllee MU
HAaUMEHBIIIEe  3HAUYCHUS,
pa3max, TUcrepcus,
CTaHJApTHOE OTKJIOHEHHE
YUCJIOBOTO Habopa;
yMeHue W3BJICKATD,
UHTEPIPETUPOBATH
UH(pOPMALHIO,
MIPEeJICTAaBICHHYIO B
Ta0IUIAX, Ha
auarpaMmax, Tpadukax,
OTpaXKarollyl0 CBOWCTBA
pEeabHBIX TPOIECCOB U
SBIIGHUH;  TIPEICTaBIATh
“H(}OPMAITHIO ¢ TTOMOIIBIO
TabNMIl ¥ JUarpamm;
HCCIIEIOBATh
CTaTHUCTUYECKUE JIaHHEIE,
B TOM YHCJIE

c MIPUMEHEHUEM
rpagu4ecKux METOJ0B H
ANEKTPOHHBIX CPEJICTB;
I1PGS. YMmenue
OTIePUPOBATH TOHSITHUSIMH:
CITy4YaiHBIN OMBIT

U ciydaifHoe coOBITHE,
BEPOATHOCTh CIYyYalHOTO
COOBITHS; yMEHHE
BBIUYUCIISITH BEPOSTHOCTD C
UCTIOJIb30BaHUEM
rpagu4ecKux  METOJOB;
IIPUMEHSITh bopmybI
CIIOKEHHSI U YMHOXKEHHUS




BEPOATHOCTEM,
KOMOWHATOpHBIC (PaKTHI U
bopMysBl TIPH  pELICHUU
3ajauy; OILICHUBATh
BEPOSITHOCTH  peaTbHBIX
COOBITHI; 3HAKOMCTBO

co CIIy4yalHbIMHU
BEJIMYHUHAMU; yMEHHe
MIPUBOIUTH MPUMEPBI
TIPOSIBIICHUS 3aKOHa
OOJIBIINX qHCcel B
MIPUPOTHBIX

u 00I1IECTBEHHBIX
SIBJICHUSAX

I1P69. YmMenue
OTIEpUPOBAThH TTOHSATHUSIMU:
TOYKa, npsimas,
IUIOCKOCTb,
MIPOCTPAHCTBO,
JIBYTpaHHbIN yrod,
CKpEUIUBAIOIIHECS

MpsIMbIE, MapajLIEIbHOCTh
U MEPIEHIUKYJISIPHOCTD
MIPSIMBIX

U IUIOCKOCTEW,  yroi
MEXIy MNpPSAMBIMH, YTOJI
MEXKIy NPpSMOU

U IUJIOCKOCTBIO,  yIOJ
MEXKIY IIJIOCKOCTSIMU,
paccTosiHue OT TOYKH 10
IJIOCKOCTH,  PAcCTOSIHUE

MEXIy MPSIMBIMU,
paccTosiHue MEXITY
TJIOCKOCTSIMU; yMeHHe
UCIIOJIb30BAaTh npu
pelieHnn 3a1ad

u3yuyeHHble  (QaKTBl |
TEOpeMbl  IUITAHUMETPHH;

YMCHUC OLCHHUBATH

pasMephl 00BEKTOB

OKpYKaroIIIero Mupa,
I1P610. YMmenue

OIEPUPOBATH TOHATHAMU:
MHOTOTPaHHHK, CEUCHHE
MHOT'OTpaHHUKA, KyoO,
napauieNienure 1, pu3ma,
nupampaa, ¢urypa H
MOBEPXHOCTh  BpaIlleHHUSI,
WIMHAP, KOHYC, Iuap,
chepa, cedeHus: QUTYpPHI
BpallleHUs,  IUIOCKOCTb,
Kacaronascs chepsl,




LWIHHIPA, KOHYyca,
IUIOIIAAbh  TOBEPXHOCTH
MIUPAMUIBL, [IPU3MBI,
KOHYCa, MWINH/IPA,
wiomane cdepsl, 00beM
Ky0a, MPsSAMOYTOIBHOTO

rapaJuiesenuena,
MTUPaAMUJIBI, TIPU3MBEI,
WIMH]pA, KOHYyCa, 1Iapa;
yMEHHe n300paxxaTh
MHOT'OTpaHHUKH

" MTOBEPXHOCTH
BpaliCHUs, UX CCUCHUA OT
PYKH, c MTOMOTIIBIO
YEePTEKHBIX
WHCTPYMEHTOB "
ANEKTPOHHBIX  CPEJCTB;
yMEHHE pacro3HaBaTh
CHMMETPHIO B
MPOCTPAHCTBE;  YMEHHE
pacrno3HaBaTh
NIpaBUJIbHbIC
MHOT'OT'paHHUKH,

I1P611 YmMmenue

ONEPUPOBATH IMOHITHUSIMH:
JBUYKEHUE

B MIPOCTPAHCTBE,
nmogoOHble  (uUTypel B
MIPOCTPAHCTBE;

UCIOJIb30BaTh OTHOLICHHE
IJIOMIAZEH TOBEPXHOCTEN
U 00BEMOB ITOIOOHBIX
buryp npu  peueHuu

3a/1ad4;

[1P612. YMmenune
BBIYHCIIATH
TrEOMETPUYUCCKUE
BEJUYMHBI (JJIMHA, YTOJ,
IUIOIIA/b, 00BeM,

IJIOMIAh  TTOBEPXHOCTH),
I/ICHOJIb3y$I I/ISy‘IeHHBIC
(hOpMYJITBI U METOJIBI;

I1P613. VYmenue
OIePUPOBATH TOHITHSIMH:
NIpAMOYIOJIbHA CHUCTEMA
KOOpJMHAT, KOOPJIHHATHI
TOYKH, BEKTOD,
KOOPIUHATHI BEKTOpA,
CKaJIsIpHOE TIPOM3BEICHHE,
Yrol MEXIy BEKTOpaMH,
cyMMa BEKTOPOB,
IIPOM3BEJICHNE BEKTOpa Ha




YHUCJIO, HaXoOOdUuThb C

MIOMOIIIBIO M3YUYCHHBIX
dbopmy KOOPJMHATHI
CepeIUHBI OTpe3Ka,

paccTosiHUE MEXAY ABYMs
TOYKaMH;

I1P614. YMmenue
BBIOUpATh  MOAXOISIIHIA
U3YYEHHBIN METOJ

JUIS  pelIeHUs
pacrno3HaBaTh
MaTreMaThudeckue GpakThl
" MaTeMaTHYECKUe
MOJIETIM B TPUPOIHBIX U
OOIIIECTBEHHBIX SIBICHUSX,

3a7a4H,

B HCKYCCTBE;, YyMEHHE
MIPUBOIUTH pUMEPDI
MaTeMaTHYeCKUX
OTKPBITUH POCCUHCKOU H
MHPOBOM
MAaTEMaTUYECKON HAYKHU
OK 02. Ucnosb30BaTh JInyHOCTHBIE pe3yJIbTaThI [1P61. Bnanenue
COBpPEMEHHBIC CPEJICTBA | JOJKHBI ~ OTpaKkaTb B METOJIaMU1
IIOUCKA, aHaJIN3a U YacTu: HEHHOCTH A0Ka3aTebCTB,
UHTEPIIPETaINU HAYYHOTO TIO3HAHHS: AJITOPUTMAMH  PCIICHA
UH(pOpPMAaLUH, U -c(pOPMHUPOBAHHOCTE 3ajad, YMCHHE
OpPMYJIMPOBATH
uH(POPMaIMOHHBIE MUPOBO33PEHUS], bopmymip
oTpe/ieJICHUsI, aKCHOMBI
TEXHOJIOTHH JIJIst COOTBETCTBYIOIIETO
U TEOPEMBI, NPUMEHSTh
BBITIOJIHEHHUSI 337124 COBPEMEHHOMY  YPOBHIO
. UX, MIPOBOJIUTH
pohecCHOHATLHOM pa3BHUTHSA HAyKU M| oKkasaTelbHbIe
JIeATETLHOCTH 00111eCTBEHHON TIPAKTHKH, DACCYKIEHHS B  XOJE
Ha  Jyanore  KyJibTyp, [1PG2. YmMmenue
CIOCOOCTBYIOIIIETO OTepUpOBaAThH
OCO3HAHUIO CBOECTO MeCTa | IOHATHUAMM: CTEIIEHb
B [IOJIMKYJIbTYPHOM MUPE; 4KCIa, JorapupM YncIa;
MeTampeaMeTHbIe yMeHHe BBITIOJIHSTh
pe3yIIbTaThI JOTDKHbI BBIYUCIICHUE 3HAYCHUU
OTpAKATE: u npgo6pa3013aHH>1
BBIpaKEHU I co
Osnanenue
CTENICHSMH u
YHUBEPCATbHBIMU sorapudmamu
4eOHBIMU b ’
y npeoOpazoBaHMs
M03HABATEIbHBIMU JPOGHO-PALHOHATHHBIX
JEHCTBUSMU: BBIpaKeHNil;
B) pabora ¢ | TIP63. Ymenue
uH(pOpPMALHE: OIEpPUpPOBATh
- BIAJCTh  HaBBIKAMHU TTOHSTHUSIMH:
noslydeHuss uHGopManuu | PaUOHAIBHEIC,
U3 HCTOYHUKOB Pa3HBIX HppanHoOHaIbHBIC,
MOKa3aTebHbIC,

THIIOB, CaMOCTOATCIBHO




OCYILECTBIISATh TIOUCK,
aHalu3, CUCTEMATU3aLUI0
u MHTEPIPETALNIO
nH(pOpMaLUU pa3IMYHBIX
BHJIOB u bopm
MIpe/ICTaBICHMUS;

- co37aBaTh TEKCTHl B
pa3nuuHbIX (opmarax c

y4eToM Ha3HauYeHUs
uHpOpMallUU U IeJIeBOH
ayJIuTOpuH, BbIOUpas
ONTUMAJIbHYIO bopmy
MpeaCTaBICHUSA

" BU3YyaJIM3alluu,

- OLICHUBATh
JOCTOBEPHOCTb,
JETUTUMHOCTDb
nH(popMaluuy, ee

COOTBETCTBUE MTPABOBBIMU
MOPaJIbHO-3THYECKUM
HOpMaMm;

- HCTIOJIb30BaTh CPEJCTBA
MHGOPMAIMOHHBIX U
KOMMYHHKAITHOHHBIX
TEXHOJIOTUM B pELICHUU
KOTHUTHBHBIX,
KOMMYHHKATHUBHBIX U
OpTraHM3aIMOHHBIX 337124 C
coOiroIeHneM TpeOoBaHUN
SPTrOHOMUKH, TCXHUKH
0€30I1aCHOCTH, TUTHEHE],
pecypcocOepekeHusl,
MIPABOBBIX U ATHUECKUX
HOPM, HOPM
UH(POPMALIMOHHOM
0e30MacHOCTH

CTEIICHHBIE,
norapupMUUIECKHE,
TPUTOHOMETPHUUYECKUE
ypaBHEHHUSI "
HCpaBCHCTBA, ux
CHCTEMBI;

[1P64. YMenue
OIIEPUPOBATH
MOHATUSAMH:  (YHKLHS,
HerpepbIBHAs (YHKIIHSA,

MIPOU3BOJIHAS,
nepBooOpasHas,
ONPEAEIIEHHBIN
WHTETpa; yMeHHe
HaXOJUTh TPOU3BOJHBIE
3JIeMEHTapHBIX
GyHKIMHA, — HCIONB3YS
CIPaBOYHbIE
MaTepHabl;
HCCIIeI0BaTh B
MPOCTEUIINX  CIydasx
byHKIIN Ha
MOHOTOHHOCTb,
HaXOOWUTh HauOOJIBIINE
u HaMMEHBIIINE
3HAYCHUS byHKIHIA;
CTPOMTH rpaduKu
MHOTOYJICHOB C
WCTOJIb30BaHUEM
anmnapara
MaTeMaTHIeCKOTO
aHaJn3a; MIPUMEHSITh
MIPOU3BOIHYIO npu
pelieHun 3a1au

Ha JBIKCHUE; peIlaTh
MPAaKTHKO-
OpUEHTUPOBAHHBIC
3aaun

Ha  HauOonpIIE U
HaMMCHBIINE 3HAYCHHUS,
Ha HaxOXICHHWE TYTH,
CKOpPOCTH B YCKOPEHUS;
I1P65. Ymenue
OTIEPUPOBATH
TTOHSITHSIMH:
panoHanbHast GyHKIINS,
MoKasareabHast
byHKIHS, CTEeTNeHHast
byHKIHS,
norapupmMudeckas
byHKIHS,
TPUTOHOMETPHYECKHE




¢byHKIMY, oOpaTHbIe
byHKIHY; yMeHHue
CTPOMTH rpaduKu
W3y4YCHHBIX  (DYHKIHH,
UCTOJb30BaTh TpapuKu

npu W3yYCHUH
MIPOIIECCOB u
3aBUCUMOCTEH, npu
pemieHMH  3amad U3
TPYTUX Y4IEOHBIX
NpEeIMETOB M 3ajad M3
peaibHOM KU3HU;
BbIpaXXaTb  (opmysiaMu
3aBHCUMOCTH MEXITy
BETTMYUHAMU;

[TP66. Ymenue pemaTh
TEKCTOBBIE 3a7auu

pa3HBIX THUIOB (B TOM
HUCIIC Ha IMPOLCHTEI,
JIOJM W  YacTH, Ha
JIBYDKEHHE, pabory,
CTOUMOCTh TOBapoB U
yCIIyT, HaJOTH, 3adayd
W3 00JacTH yIpaBJeHUS
JIMYHBIMU U CEMEHUHBIMU
(bunaHCcamMm);
COCTAaBJIATb BbIPAKCHUA,
ypaBHEHHS, HEPABEHCTBA
)41 ux CUCTEMBI 110
YCIIOBHIO 3aJa4u,
UCCIIeI0BaTh
MOJTyYSHHOE PEIIeHHE U
OLCHUBAThH

MPaBIOTI0I00HOCTD
pE3YIIbTATOB;

I1P067. YMeHune
OTIepUpPOBATH
MMOHSITHSIMH: cpenHee
apupMeTHIECKOE,

MeJvaHa, HauOobIIee U
HAauMCHBIICC 3HA4YCHMHA,

pasmax, TICTICPCHSI,
CTaHJIapTHOE
OTKJIOHEHHE YHCJIOBOTO
Habopa; yMEHUe
W3BIICKATh,
HUHTEPIPETUPOBATH
nHpopmarmto,
IIPECTABICHHYO B
Ta0IMIIAX, Ha

auarpamMmax, rpadgmukax,
OTpaXKAKOIIyI0 CBOMCTBA




pEANBbHBIX TMPOIECCOB U
SIBJICHUH; TIPEICTABIIAThH
uHpOPMAaLINIO c
[OMOIIBI0 TAOHMUIl U
ﬂHaIpaMM; HCCJICAOBATH

CTaTUCTHYCCKHE
JaHHbIC, B TOM 4YHCIIC
C IMPUMCHCHUEM

rpadUYecKuX METOJOB U
AJIEKTPOHHBIX CPEJICTB;
I1P68. Ymenue
OIIepupOBaThH
MOHATUSAMMU: CIIyYaWHbIN
OTIBIT

U choydaifHoe coOBITHE,
BEPOSITHOCTh
CIIy4aifHOTO  COOBITHS,
yMeHHe BBIYUCTISATH
BEPOSITHOCTD c
HCIOJIb30BaHUEM
rpaUYecKuX METOJIOB;
MPUMEHATh  (POpMYITBI
CIIOKCHHSI M YMHOXKCHHSI
BEPOSTHOCTEM,
KOMOUHATOpHbIE (PAaKTHI
u hopMyITBI npu
pereHnH 3ajay;
OLICHUBATh BEPOSITHOCTH
peagbHBIX COOBITHIA;
3HAKOMCTBO

co CIIy4yalHbIMHU
BETMYMHAMHU;  YMEHHUE
MPUBOJIUTh  MPUMEPHI

MIPOSIBIICHUS 3aKOHA
OOJIBIINX qHcel B
TIPUPOJTHBIX

u 00I1IECTBEHHBIX
SIBIIEHUSAX

I1P69. Ymenue
OIIepUpPOBATH
[MOHATHSIMH: TOYKa,
npsimMas, IIJIOCKOCTb,
MIPOCTPAHCTBO,
JIBYTpaHHBIN yroui,
CKPEIIHBAIOIINECS
psIMBIE,
napajuieIbHOCTh u
MEPICHIUKYIISIPHOCTb
MPSIMBIX

U  IUIOCKOCTEH,  yroi
MEXAY IPSAMBIMHU, YIOJI
MEXTY PAMOi1




U TUIOCKOCTBIO,  YTOJ
MEXIy  IUIOCKOCTSIMH,
paccTossHUE€ OT TOYKHU
hi (6] TUTOCKOCTH,
paccrosiHue MEXITY
NPSIMBIMH,  PACCTOSTHUE
MEXIy  IUIOCKOCTSIMU;
YMEHHE  HCIOJIbh30BaTh
MpU  pelIeHUuu  3a1ad
n3ydeHHble GakThl U
TEOpPEMBI TIJIAHUMETPUH;

yMEHHUE OLICHUBATh
pazmepsbl 00BEKTOB
OKPY’KaIoMIero MUpa;
I1P610. YMenue
OTIEPUPOBATH
IIOHATUAMMU:

MHOTOTPaHHHK, CEYEHUE
MHOTOTpaHHHUKa,  KYO,

napasuieNenure],
npusma, nupamua,
(durypa m MOBEPXHOCTh
BpalleHus,  LWIMHID,
KoHyc, T1map, cdepa,
CEYEHUs burypsl
BpallleHHsl, IIOCKOCTb,
Kacaromascs cdepsl,
WINH/IPA, KOHYCa,
IUIOIIAZb TOBEPXHOCTH
MTUPaMUJIBI, TIPU3MBEI,
KOHYCa, HWINH/IpA,

momaas chepnl, 00beM
Ky0a, MpsIMOYTOJIHHOTO

napasuiesienurnea,
IIUPAMUIBL, [IPU3MBI,
WINH/IPA, KOHYCa,
mapa; YMEHHE
n300paxxarth
MHOT'OrpaHHUKHA

u MTOBEPXHOCTH

BpallleHHUsI, UX CEUEHUS
OT pPYyKH, C TOMOIIBIO
YEepPTEKHBIX

WHCTPYMEHTOB u
JJIEKTPOHHBIX  CPEJICTB;
yMEHHE  pacro3HaBaTh

CHMMETPHIO B
MPOCTPAHCTBE; yMEHHUE
pacro3HaBaTh
MIpaBUIIbHBIC
MHOTOTPaHHHKH;

I1P611 YMeHue




OTIepUpPOBATH
MOHATUSIMH:  TBUYKCHUE
B MIPOCTPAHCTBE,
nogoOHble  GUTYpPHI B
MIPOCTPAHCTBE;
WCTIOJB30BaTh
OTHOIIIEHUE  IUIOLIAAEH
MOBEPXHOCTEN u
00BEMOB MOT00HBIX
buryp nmpu pemeHun
3azad;

I1P612. Ymenue
BBIUUCIIATH
TeOMETPUYCCKUE
BEITUYHHEI (JITTUHA, YTOI,
IUIOIIA/b, 00BeM,
TUIOIIA/b TIOBEPXHOCTH),
UCTIONB3Yysl HW3yYeHHbBIE
(hOopMyJIBI 1 METOJIBI;
I1P613. Ymenue
OTIepUPOBATH
MOHSATHUSIMH:
MPSIMOYTOJIbHAS CHCTEMA
KOOp/IWHAT, KOOPAWHATHI

TOYKH, BEKTOpP,
KOOpJIUHATBl  BEKTOpa,
CKaJIsIpHOE

MIPOU3BE/ICHNE, yrou
MEXIY BEKTOpPAMH,
cyMMa BEKTOPOB,

MPOM3BEJICHUE BEKTOpa
Ha YHUCIJIO; HAXOJIUTh C
MOMOIIBI0  M3yUYEHHBIX
dbopmMyn  KOOpJMHATHI
CepeIUHbBI OTpe3Ka,
paccTosiHue MEXIY
JBYMSI TOUKaMU;

[1PG14. Ymenue
BbIOMpATh MOAXOAAIIUN
W3YYEHHBIN METOA

JUIS peIlieHus 3aauH,
pacrno3HaBaTh
MaTeMaTH4eckue (hakThl
Y MaTeMaTHYECKUe
MOJIETIU B IPUPOHBIX H
0OIIECTBCHHBIX
SIBJICHUSX, B UCKYCCTBE;
YMCHHE MTPUBOJIUTH
TIPUMEPBI
MaTeMaTHYeCKHX
OTKPBITUHA POCCUUCKOMN




U MUPOBOM
MaTeMaTUYECKOW HayKH

OK 03. ImanupoBats u
peann30BHIBATH
COOCTBEHHOE
npodecCuOHATBHOE U
JMYHOCTHOE Pa3BUTHE,
NPEINPUHIMATEIBCKY
10 ICATEIEHOCTD B
npodecCuOHATbHON
chepe, UCTIOIB30BATH
3HAHUS 110 PABOBOH U
(¢buHaHCOBOM
IPaMOTHOCTH B
Pa3IMYHBIX )KHU3HEHHBIX
CUTYaIUAX

JIMYHOCTHBIC PE3YIIbTATHI
JIOJDKHBI OTpaXkaTh
B YacTU:  JyXOBHO-
HPaBCTBEHHOTO
BOCIIUTAHHMSL:

- c(hOpMHUPOBAHHOCTH
HPaBCTBEHHOTO
CO3HaHUS,  ATHYECKOTO
TIOBEICHHUS;

- CIOCOOHOCTH OIIEHUBATH
CUTyallMl0 ¥ TPUHUMATH
OCO3HAHHBIC  PCIICHHS,
OPHEHTHUPYSIChH Ha
MOpaJIbHO-HPABCTBEHHbBIE
HOPMBI ¥ [IEHHOCTH;

- OCO3HaHHE JHMYHOTO
BKJIaJla B IOCTPOCHHE
YCTOWYIUBOTO Oy IyIIETo;
- OTBETCTBCHHOE
OTHOIICHHE K
poaUTEISIM

u (WIKM) OpyruM dYiIeHaMm
CEMbBH, CO3JIaHUIO CEMbHU
Ha OCHOBE OCO3HaHHOTO

CBOUM

PUHATUS LICHHOCTEH
CEeMEMHOM  KHM3HH B
COOTBETCTBUU c
TPaaUIUSIMU HapoJI0B
Poccuu;
MeranpeameTHble
pe3yIbTaThI JIOJI>KHBI
OTpaxaTh:

OBnagenue
YHUBEPCaTbHBIMHU
pEryIsSTUBHBIMH
NEeNCTBUSIMU:

a) CaMOOpTaHU3alINS:

- CaMOCTOSATEILHO
OCYLIECTBIISATh
MMO3HABATEJIbHYIO
JIESITCIIBHOCTD, BBISBIISATE
poOJIEMBI, CTaBUTH
" dbopMynupoBaTh
COOCTBEHHBIC 3aJa4n
B o0OpasoBaTenbHON
eI TEIIbHOCTH u

I1POG1. Bnanenune
METOIaMH
JI0Ka3aTeIIbCTB,
QITOPUTMAMHU  PEIICHUS
3a7a4; yMEHHE
(dhopMynupoBath
ompeAeNeHusl, aKCHOMBI
U TEOpPEMBI, MPUMEHSITH

Ux, MIPOBOJIUTH
J0Ka3aTeJIbHbIE
paccyXlIeHuss B XOJe
pelieHus 3a1ay;

I1P64. Ymenue
OTICpUPOBATH
MOHATHSIMH:  (DYHKITHS,
HeTnpepbIBHAs (PYHKIHSA,
MPOU3BOHAS,
nepBooOpazHasi,
ONIPEACIICHHBIN
WHTETrpal; yMEHHE
HaxoJIUTh MPOU3BOJIHbBIC
3JIEMEHTAPHBIX
GbyHKIUH, — UCTOIB3YS
CIIPaBOYHBIC
MaTepuabl;
HCCIIeI0BaTh B
NPOCTEMIIUX  CIydasx
byHKIIN Ha
MOHOTOHHOCTb,
HaxOJUTh HaAWOOJIbIINE
u HaVMEHbIIINE
3HAYEHHUS GyHKIHIA;
CTPOUTH rpaduxu
MHOT'OYJICHOB C
HCII0JIb30BaHUEM
anmnapara
MaTeMaTHU4eCKOro
aHaJIn3a; MIPUMEHSATH
MIPOU3BOAHYIO npu
perieHun 3aj1a4
Ha JBWXEHHUE;, pelaTh
MPAKTUKO-
OPUEHTUPOBAHHBIE
3a/1a4u

Ha  HauOOIbIINE H
HaUMEHBIINE 3HAYECHUS,
Ha HaxOXICHHE TWYTH,
CKOPOCTH H YCKOPCHUS;
I1POS5. Ymenue
OIIepUPOBATH




JKU3HEHHBIX ~CHUTYaIusX;
CaMOCTOSITEJIbHO
COCTaBJISITh TUTaH
pelieHuss MpoOJIemMbl  C
Y4EeTOM MMEIOIIUXCSI
pecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN

U TpEeINouTeHU; 1aBaTh
OLICHKY HOBBIM
CUTYaIUsIM;

0) CAMOKOHTPOJIb:
UCIIONIb30BaTh  TPUEMBI
pediekcun s OLICHKH
CHUTYallUH, BbIOOpa
BEPHOTO PEIICHUS;

- YMETh OIICHUBATh PUCKHU
" CBOEBPEMEHHO
MPUHUMATH PEIICHHS TI0
UX CHUKECHHIO;

B) SMOILIMOHABHBIN
WHTEIJIEKT,
MIpeIOoJIararouii
c(hOpMHUPOBAHHOCTD:
BHYTpEHHEH MOTHBAIIUH,
BKJIIOUYAIOIIEN
CTpPEMIJICHHE K
JOCTIDKCHHUIO  [eId U
ycrexy, OIITHMU3M,
WHUITUATHBHOCTh, YMCHHE
JIEHICTBOBATD, HCXOAs
U3 CBOMX BO3MOKHOCTEH;
- OMIIaTUH, BKJIIOYAIOIIEH

CIIOCOOHOCTh  IIOHMMATh
SMOI[MOHAIILHOE
COCTOSIHHE NpYyTUX,
YUYUTHIBATH

€ro Ipu OCYLIECTBICHUU
KOMMYHI/IKaI_[I/II/I,
CII0COOHOCTE K
CO4YBCTBHIO u
COIEPEKMBAHUIO;

- COIMaJIbHBIX HABBIKOB,

BKJIFOUAIOIIHNX CIIOCOOHOCTH
BBICTPANUBATh OTHOIIICHUS C

JIPYTHMU JIFOBMH,
3a00THUTHCSI, TIPOSIBIISTH
UHTEpEC U pa3peaThb
KOH(IIUKTHI

TTOHSITHSIMH:
panoHanbHast GyHKIINS,
noka3zaTebHas
dbyHKIHS, CTEeNeHHast
INZEINIVER
jorapupmMuydecKas
bynkums,
TPUTOHOMETPHUYECKHE
¢byHKIMY, oOpaTHbIe
byHKIHY; yMeHHue
CTPOMTH rpaduKu
W3YYEHHBIX  (DYHKIIHIA,
UCTOJb30BaTh TpapuKu
npu W3yYCHUH
MIPOIIECCOB u
3aBUCUMOCTEH, npu
pemieHMH  3amad U3
JIPYTHX Y4IEOHBIX
MpEeIMETOB M 3ajad M3
peaibHOM KU3HU;
BbIpaXXaTb  (opmysiaMu
3aBHCUMOCTH MEXITy
BETTMYUHAMU;

[TP66. Ymenue pemaTh
TEKCTOBBIC 3aaun
pa3HBIX THUIOB (B TOM

YHUCJIIC Ha IMPOLICHTEI,
JIOMM W YacTH, Ha
JIBMKEHHE, pabory,

CTOUMOCTh TOBapoB U
YCIIyT, HaJOTd, 3aJadu
W3 00JacTH yIpaBJIeHUS
JIMYHBIMU U CEMEUHBIMU
(dbunaHCcamMM);

COCTaBJIATb BbIPAKCHUA,
ypaBHEHHS, HEPABCHCTBA

n ux CHCTCMBI 10
YCJIOBUIO 3aaa4u,
HUCCJICaA0BaTh

MOJIy4€HHOE pEeIllIeHne U
OLICHUBATh

MPaBIOTI0I00HOCTD
pE3YIIbTATOB;

I1P0G7. YMmeHne
OTIepUPOBATH
MMOHSITHSIMH: cpenHee
apupMeTHIECKOE,

MeJvaHa, HauOobIIee U
HAauMCHBIICC 3HA4YCHMHA,
pa3Max, TUCTICPCHS,
CTaHJIaPTHOE

OTKJIOHEHHE YKCIIOBOTO




Habopa; yMEHUe
U3BJICKATH,

HUHTEPIPETUPOBATH
nHpopmaruto,

Hp e[[CTaBHCHHyIO B
Ta0IMIIAX, Ha

auarpamMmax, rpadgmukax,
OTPaXKAIOIIyI0 CBOMCTBA
peanbHBIX TPOLECCOB U
SBJICHUI; TPENCTaBIATh
uHpOPMALINIO c
OMOIIBI0 TAOHMUIl U
JarpaMM; HCCIIE0BaTh
CTaTHUCTUYECKUE
JaHHbIE, B TOM YHCIIE C
MIPUMEHEHUEM
rpadUYeCcKuX METOJOB U
AEKTPOHHBIX CPEJICTB;
I1P68. Ymenue
OIepupoOBaTh
MOHATUSAMM: CIIyYaWHbIN
ONBIT W  Cclly4aliHOE
COOBITHE, BEPOSATHOCTh
CIIy4alHOTO  COOBITHS;

YMCHUC BbBIYUCIIATH
BEPOSITHOCTD c
HNCITOJIB30BaHUEM

rpau4IecKux METOJIOB;
NPUMEHATh  (OPMYIIBI
CIIOKEHHSI M1 YMHOXKEHHUS
BEPOATHOCTEM,
KOMOWHATOpHBIC (HaKThI
u bopmybl npu
pelieHun 3ajady;
OIICHUBATH BEPOSITHOCTH
peaTbHBIX COOBITHI;
3HAKOMCTBO

co CIIy4YailHBIMU
BETMYMHAMHU;  YMEHUE
MPUBOJIUTH  NPUMEPHI
MIPOSIBIICHUS 3aKOHa
OONBIIUX  YHCET B
MIPUPOTHBIX

u 00IIIECTBEHHBIX
SIBIICHUSIX;

[1PG14. Ymenue
BbIOMpATh MOAXOAAIIUN
W3YYEHHBIN METOA

JUIS peIlieHus 3aauH,
pacrno3HaBaTh
MaTeMaTH4eckue (hakThl
Y MaTeMaTHYECKUe




MOACINU B HpI/IpO,Z[HBIX nu
OOIIIECTBEHHBIX
SABJICHUAX, B I/ICKyCCTBe;
YMEHUE IPUBOIUTD

MIPUMEPBI
MaTeMaTHYECKUX
OTKPBITUIA POCCUUCKOMN
U MUPOBOM
MaTeMaTHYeCKON HayKH
OK 04. 3ddextruBHO TOTOBHOCTH k | [1PG7. YmMenue
B3aMMO/JICHCTBOBATb U | CAMOPA3BUTHIO, ONepUupoBaTh
paboTarh B KOJUIEKTHBE | caMOCTOATEIEHOCTH p | NOHATHAMA. cpenHee
1 KOMaHZe CaMOOIIPEIEIICHUIO; apupumeTiieckoe,
MeauaHa, HauOoJbIIee U
~OBJIA/ICHHE HABBIKAMH | popiMeHbIee  3HAUCHHUS,
yue6Ho- pasmax, JIACTIEPCHS,
HCCICO0BATCIILCKOU, CTaHJIapTHOE
IIPOEKTHOM W COIMAJIbHOM | OTKIIOHEHHE YHCIIOBOTO
JIeATEIbHOCTH; Habopa; YMCHHC
OBnaneHue W3BJICKATb,
T —— HUHTEPIPETHUPOBATH
uH(pOopMalHIo,
KOMMYHHUKATHBHBIMU MpEACTABICHHYTO B
JEUCTBUSIMU: TaGNHIAX, Ha

0) coBMecTHast
JIEATEIIbHOCTD:

- IOHUMATh U UCIIOJIb30BaTh
MPEUMYILECTBA KOMaHIHOU
u VHJVBHlyaJIbHOU
paboTsI;

- MIPUHUMATH e
COBMECTHOH MICATCILHOCTH,
OpraHU30BbIBATh u
KOOPAUHUPOBATh JICUCTBUSA
o ee JOCTH>KEHHUIO:

COCTaBJIATH IJIaH JSHCTBUM,

pacnpeneniartb  poid ¢
Y4ETOM MHEHUU
YYaCTHUKOB 00cyxaaTh
pe3ynbTaThl ~ COBMECTHOM
paboTHI;

- KOOpOWUHHPOBaTH U
BBIMIOJHATH  paboTy B
YCIIOBUSAX peanbHOrO,
BUPTYaJIbHOTO u
KOMOHHHPOBAHHOTO
B3aMMOJICICTBHS;

- OCYIIECTBIISATh

auarpammax, rpadukax,
OTPAXKAIOIIYI0 CBOMCTBA
peanbHBIX MPOLECCOB U
SIBJICHUW; TPEACTaBIIATh

UHPOPMALIUIO c
IOMOIILIO  TaOIHUI[ U
JMarpaMmM; Hccie10BaTh
CTaTUCTHYECKHE
JaHHBIe, B TOM YHCJE C
IPUMEHEHUEM

rpaduuecKux METO/0B U
AJIEKTPOHHBIX CPE/ICTB;
I1P68. YMmeHue
OIepUpOBaTh
MOHATUSMHU: CIIy4alHbIN
ONBIT W  CllydyallHOE
COOBITHE, BEPOATHOCTH
CIIy4allHOTO  COOBITHS;
yMEHHE BBIYHCIIATH
BEPOSITHOCTh c
HCII0JIb30BaHUEM
rpauIecKux METOJIOB;
OpPUMEHATh  (HOPMYJIBI
CIIO)KEHUS U YMHOXKEHUS
BEPOATHOCTEM,
KOMOMHATOpHbIE (PaKThI
u bopmybI npu




MMO3UTHUBHOE
CTpaTernuecKoe MOBEICHHUE
B Pa3IMYHBIX CHUTYaIUsX,
MPOSIBIISITE  TBOPYECTBO U
BOOOpaKeHUE, OBITh
MHHUITHATHBHBIM.
Osnanenue
YHUBEPCATHLHBIMA
PETYISITHBHBIMU
NEUCTBUSIMU:

T) IPUHSATHE ce0sl U APYTUX
JIIONEN:

- TNPUHUMATh MOTHUBBI |
apTyYMEHTHI JPYTHX JIOJEH
MpU  aHAJIM3e pPe3yIbTaTOB
JIeSITEIIbHOCTH;

- MMPU3HABaTh CBOE MPaBO U
IpaBo JpYyrux JIoJeil Ha
OIIINOKU;

- pa3BUBATh CIIOCOOHOCTH
MOHUMATh MUP C TIO3UIUH
JIPYTroro 4eloBeKa

peleHnn 3ajay;
OLIEHUBATh BEPOSITHOCTU
peasIbHBIX COOBITHIA;
3HAaKOMCTBO co
CIIy4alHbIMU
BEIMYMHAMHU;  YMEHHE
NPUBOAUTH  TIPUMEPHI
MIPOSIBJICHUS 3aKOHa
OoNBIIMX  YHMCen B
MPUPOAHBIX

" 00I11eCTBEHHBIX
SBJICHUSX;

[1P614. Ymenue
BBIOMPATH MOAXOISAIINN
W3Y4YEHHBIN METOH JUIs
pellIeHus 3a1auH,
pacrno3HaBaTh
MaTemMaTHueckue (hakThl
Y MaTEeMATHYECKUE
MOJIEIU B IPUPOJHBIX U
00ILIIECTBEHHBIX
SBJICHUSX, B HCKYCCTBE;
YMEHHE ITPUBOIUTH
IIPUMEpBI
MaTEeMaTHYECKHUX
OTKPBITUH POCCUMCKON U
MHUPOBOM
MaTeMaTHYECKOW HAyKH

OK 05. OcymiecTBisTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITHIO Ha
rOCyIapCTBCHHOM
si36IKe Poccuiickoit
denepanyu ¢ y4eToM
0COOEHHOCTEH
COLIMAJIBLHOIO U
KyJIbTYPHOTO
KOHTEKCTa

JIngHOCTHBIE pE3yJIbTAThI

JOJIXKHBI OTpaxaTb
B 4YaCTHu: OSCTCTHYCCKOI'O
BOCIIMTAHHUA:

- 9CTCTUYCCKOC

OTHOLIEHWE K  MHpY,
BKJIIOYasl ICTETUKY ObITa,

HAaYy4YHOI'O n
TCXHHUYCCKOI'O
TBOPYECTBA, CriopTa,

Tpyda U OOIIECTBEHHBIX
OTHOIIICHMI;

- CIIOCOOHOCTH
BOCIIPUHUMATH
pazuYHbIC BUIBI
WUCKYCCTBa, TPAIUIIUA H
TBOPYECTBO CBOETO |
JIPYTUX HapoJIOB,
OIIYIIATh
SMOIIUOHAIFHOE
BO3JIEUCTBUE UCKYCCTBA;

I1P61.
MeTOoJlaMu
JI0Ka3aTeNbCTB,
ITOPUTMAMH pEIICHUS
3ajay; yMEHHe
dhopmynupoBaTh
OTIpeJIeNIeHUs, aKCUOMBI
U TEOPEMBbI, IPUMEHSTh
uxX, POBOJUTH
J0Ka3aTeJbHbIE
paccyXaeHus B X0l
pelleHus 3a1ay;
I1P68.
OIepupoOBaTh
MIOHATUSAMM: CIIy4alHbIN
ONBIT W  Ciy4dailHOe
COOBITHE, BEPOSTHOCTD
CIIy4allHOTO  COOBITHS;
yMEHHe BBIYHCTISITh
BEPOSITHOCTh c
WCTOJIb30BaHUEM
rpaU4IecKux MeETOJIOB;
MPUMEHSITh  (hOPMYJIBI

Bnanenue

YMmenue




MeramnpeameTHble
pe3yIbTaThI JIOJKHBI
OTpaXkaTh:

OsBnaneuue
YHHUBEPCAITLHBIMHU
KOMMYHHUKaTHBHBIMH
IEUCTBUSIMU:

a) oOmienue: -
OCYILECTBIIATh
KOMMYHHKaIUU

BO Bcex c(hepax KU3HU;

- pacro3HaBaTh
HeBepOalbHbBIE CPECTBA
o0IIIeHNS, IIOHUMATE
3HAYEHHE  COIMAJIBHBIX
3HAaKOB,  pacIio3HaBaTh
MIPEIIOCHIIKA
KOH(JIMKTHBIX CHUTYaIHi
U CMAT4aTh KOHQIMKTHI;

- Pa3BEpHYTO U JIOTUYHO
u3jaraTh CBOIO TOUKY
3pEeHHUs C UCIIOJIb30BaHUEM
S3BIKOBBIX CPEJICTB

CIIOKCHHS "
YMHOXEHHS
BEPOATHOCTEM,
KOMOWHATOpHBIC (PaKThI
u bopmybl npu
pelieHun 3azay;
OIICHUBATH
BEPOSITHOCTH peabHBIX
COOBITHI; 3HAKOMCTBO
co CIIyYallHBIMU
BETMYMHAMU;  YMEHHE
MPUBOJIUTL  MPUMEPHI
MIPOSIBIICHUS 3aKOHA
0OJBIIMX  YHCENl B
MIPUPOTHBIX

u 00II[eCTBEHHBIX
SIBIICHUSX;
I1PGO.
ONepUpOBaTh
MOHSITHSIMHU: TOUKa,
npsimas, IJIOCKOCTB,
MIPOCTPAHCTBO,
JBYI'PaHHBIN
CKpEIMBAOIINECS
MpsIMbIE,
napaiebHOCTb u
MePIECHIUKYISIPHOCTh
MPSIMBIX

U IUIOCKOCTEH, yToi
MEXIy HPSIMBIMHU, YroJ
MEXKIY IPsIMOI
U IJIOCKOCTBIO, YIOJ
MEXIy IUIOCKOCTSIMH,
paccTosiHie OT TOYKHU
10 MJIOCKOCTH,
paccTosiHue MEXIy
MPSIMBIMU, PACCTOSTHUE
MEXAy IUIOCKOCTSIMH;
YMEHHE HWCIIOIbh30BATh
MpU  peHIeHuH  3ajaady
u3ydeHHble (aKTBl |
TEOpPEMBI UTAaHUMETPUH;
yMEHHUe OLICHUBATH
pasmepbl 00BEKTOB
OKPY’KaIOIIEeT0 MUPA;
I1P610. Ymenue
ONepUpOBaTh
MOHSITHSIMHU:
MHOTOTpaHHUK,
ceueHue
MHOTOTpaHHHUKa, KYO,
napajuiesienumnesn,

VYMmenue

yroi,




npusma, nupamma,
(durypa u moBepxHOCTH
BpallleHusl,  LMJIMHAP,
KOHyc, map, cdepa,
CEYEHUs burypst
BpaIleHHsl, TUIOCKOCTb,
Kacatomascsa  cdepsl,

HWIMHAPA, KOHYCa,
IJIOIIA b TOBEPXHOCTH
MUPAMUJIBI, MIPU3MBI,
KOHYyCa, UAIUHAPA,

momass chepsl, 00beM
Ky0a, IpSIMOYTOJBHOTO

napasuiesienurnea,
NUpaMUAbL,  IPU3MBI,
WINH/IPA, KOHYCa,
mapa; yMEHHE
n300pakarth
MHOT'OrpaHHUKHA

u MOBEPXHOCTH

BpAaIllEHHsI, UX CEUCHUS
OT PyKH, C TOMOIIBIO
YEepPTEIKHBIX

WHCTPYMEHTOB u
JJIEKTPOHHBIX CPEJICTB;
yMEHHE pacro3HaBaTh

CUMMETPUIO B
MIPOCTPAHCTBE;, YMCHHE
pacmo3HaBaTh
TIPaBUIIbHBIC
MHOTOTPaHHUKH;
I1Po11 VYMmenue
OTIepUPOBATH
MMOHATHSIMH: JIBIDKEHHE
B MPOCTPAHCTBE,
noaoOHbIe (urypsl B
MIPOCTPAHCTBE;
HCIIOJIE30BAaTh
OTHOIIICHHE ILIOIIAAcH
MMOBEPXHOCTEN u
00BEMOB IO JOOHBIX
buryp npm pemeHun
3a7a4;

I1P612. VYMmenue
BBIYUCIIATH
TreOMETPHUCCKHE
BEJINYNHBI (nuHa,

yToJ, TJI0Maab, 00heM,
IJIomanb
MTOBEPXHOCTH),
HUCIOJIb3ysA HU3YYCHHBIC
(hOpMYJITBI U METOJIBI,




I1P613.
OIIepupOBaThH
TTOHSITHSIMH::
MPSIMOYTOJIbHAS
cucreMa  KOOpAMHAT,
KOOpPJIUHATHI TOYKH,
BEKTOp,  KOOPIWHATHI
BEKTOpAa, CKaJIsipHOE
NpPOU3BEACHUE,  YTroj
MeXy BEKTOPAMH,
cymMMma BEKTOPOB,
MIPOM3BEICHNE BEKTOpa
Ha YHCIIO; HAXOAUTh C
MOMOUIBI0  U3YUYEHHBIX

YMmenue

dbopMysl  KOOPAUHATHI
CepeIUHBI OTpe3Ka,
paccTosiHue MEXTY

JBYMsI TOUKaMH;
[1P614. Ymenue
BBIOMPATH TOAXOIAIINNA
W3YYEHHBIN METOJ

JUIS pellieHus 3a1auH,
pacro3HaBaTh
MaTeMaTH4eckue (haKkThl
U MaTEMaTHYECKHE
MOJIEIU B IPUPOJHBIX U
00IIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE;
yYMEHME NIPUBOJIUTH
IIPUMEPBI
MaTeMaTHYECKHUX
OTKPBITUHA POCCUICKON U
MHPOBOI
MaTeMaTHYECKOW HayKH

OK 06. ITposiBnsATH
IPaXXIAHCKO-
MaTPUOTUYECKYIO
MO3HUIIHIO,
JIEMOHCTPHUPOBATH
OCO3HAaHHOE TTOBEACHHE
Ha OCHOBE
TPaJULIMOHHBIX
POCCHIICKHX JTyXOBHO-
HPaBCTBEHHBIX
LICHHOCTEH, B TOM
YUCJIE C YYETOM
rapMOHU3aLUU
MEKHAITMOHAJIBHBIX U
MEKPEITUTUO3HBIX
OTHOIIICHHUH,

- OCO3HaHHE
00yyJarouMucs
POCCHIICKOM rpa)kAaHCKOMN
UJCHTUYHOCTH;

- [IeJICHAIIPABJIECHHOE
pa3BUTHE BHYTPEHHEN
MO3WULIUN JTUYHOCTH Ha
OCHOBE JIyXOBHO-
HPaBCTBEHHBIX [ICHHOCTEN
HaponoB Poccuiickoi
®denepanyu, UCTOPUIECKUX
Y HallMOHAJIbHO-
KYJIbTYPHBIX TPaAUIIIH,
(dhopMUPOBaHUE CUCTEMBI
3HAYUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,

ITPGI1.
METOAaMHU
JTOKa3aTeNbCTB,
QITOPUTMAMH PEIICHHS
3a/1a4; yMEHUE
dhopmynupoBaTh
oTpeieNIeHNUs, aKCHOMBI
U TEOPEMBI, TPUMEHSTh
Hux, MMPpOBOAUTD
JI0Ka3aTelbHbIC
paccyXAeHus B XOJe
peleHws 3a1a4;
[1P64.
OTIEPUPOBATH
MOHATUSAMH:  (PYHKLIHS,
HeTpepbIBHAs QYHKINS,
IPOU3BOIHA,

Bnanenue

YMmenue




IIPUMEHSATH CTaHAPThI
AHTUKOPPYILIUOHHOTO
MOBEJCHUS

AHTUKOPPYIILIMOHHOTO
MHUPOBO33pEHUS,
IIPaBOCO3HAHUS,
JKOJIOTUYECKOH KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTD LIEIH
Y CTPOUTD KU3HCHHBIC
IUIaHbL;

B yactu rpaxxaaHckoro
BOCITUTAHUSA:

- OCO3HaHHE CBOUX
KOHCTUTYIIMOHHBIX IIPAB U
00s13aHHOCTEH, YBaXKECHHE
3aKOHA U IIPAaBOIOPSAIKA;

- IPUHATHUE TPAJAUIIMOHHBIX
HAIMOHAIBbHBIX,
0011eYEeTI0BEUECKUX
TYMaHUCTHYECKUX U
JIEMOKPATUICCKUX
IIEHHOCTEI;

- TOTOBHOCTH
MPOTUBOCTOSATH UICOJIOTHH
AKCTPEMHU3MA,
HallMOHAIN3Ma,
KceHodoouwu,
JUCKPUMMHALIMY 110
COIMAJIBHBIM,
PEITUTHO3HBIM, PACOBBIM,
HallMOHATBHBIM
MpU3HAKaM;

- TOTOBHOCTH BECTH
COBMECTHYIO JI€ATEIbHOCTh
B MHTEpECaxX rpaxkIaHCKOro
oOmiecTBa, y4acTBOBAaTh B
CaMOYTIPaBJICHUH B
o011eo0pa3oBaTenbHOM
OpraHU3alMH U JIETCKO-
FOHOLIECKUX OpraHU3alMsIX;
- YMEHHUE
B3aWMO/ICHICTBOBATH C
COIMAIbHBIMU
WHCTUTYTaMH B
COOTBETCTBHUU C UX
GyHKIHUSIMA 1
Ha3HAYCHUEM,;

- TOTOBHOCTb K
T'YMaHUTapHOU U
BOJIOHTEPCKOU
JIeATETbHOCTH;

nepBooOpasHasi,
ONpeAeICHHbIN
WHTETpa, yMEHHE
HaXOJIUTh MPOU3BOIHBIC
JIEMEHTaPHBIX
GbyHKOMN,  UCTIONB3YsI
CIPaBOYHBIE
MaTepHaIbL;
HCCIIeIOBATh B
NPOCTEUIIINX  CIIyYasx
byHKIIIHN Ha
MOHOTOHHOCTb,
HAXOJNUTh HAMOOJIbIINE
u HaVMEHBIIINE
3HAYEHUS byHKIHUi;
CTPOUTH rpaduku
MHOTOYJICHOB c
WCTIOJIb30BaHUEM
amnmapara
MaTeMaTHIECKOTO
aHaM3a,  MPUMCHSTH
MIPOU3BOIHYIO npu
pelieHun 3amaqy
Ha JIBIDKCHHE; pelaTh
MIPAKTUKO-
OpPHECHTUPOBAHHBIC
3a/1a4n

Ha  HauOosblIMe H
HAaWMEHBIIINE 3HAYCHUS,
Ha HaxOoXIEHHE IyTH,
CKOPOCTH U YCKOPEHUS;
[TP66. YMmenue pemarh
TEKCTOBBIC 3aaumn
pa3HBIX THUIOB (B TOM
YHuclie Ha TPOIECHTHI,
JIOJM W 4YacTH, Ha
JIBYDKEHHE, pa0bory,
CTOUMOCTh TOBapOB H
yCIIyT, HAJOTH, 3aJa4yd
13 00JaCTH yIPaBJICHUS
JUYHBIMHA U CEMEUHBIMU
(bunaHCcamMmM);
COCTaBIISITh
BBIpaKCHUS,
yYpaBHEHUS,
HEpaBEeHCTBA W  WUX
CUCTEMBI TIO YCJIOBHUIO
3aaud,  UCCIIEA0BATh
MOJTy4€HHOE PelIeHUE 1
OLICHUBATh
MPaBAONOI00HOCTh
pe3yIbTaTOB;




NaTPUOTUYECKOTO
BOCITUTAHUSA:

- ¢hOopMHPOBAHHOCTH
POCCUICKOM I'paKJaHCKON
UICHTUYHOCTH,
MaTPUOTHU3MA, YBOKCHHS K
CBOEMY HapoAy, 4YyBCTBa
OTBETCTBEHHOCTH IE€PE]]
PonuHoM, ropioctu 3a CBOM
Kpaii, cBoro Ponuny, cBoit
A3BIK U KYJIbTYpPY, POILIOE
Y HACTOsIIIIee
MHOTOHALIMOHAJIBHOTO
Hapoaa Poccuu;

- IICHHOCTHOE OTHOIIEHUE K
rOCYJapCTBEHHBIM
CHMBOJIaM, UCTOPUUIECKOMY
Y IPUPOTHOMY HACJIC/IHIO,
naMsTHUKaM, TPaIULHSIM
HapoaoB Poccun,
noctxeHusM Poccuu B
HayKe, UCKYCCTBE, CIIOpTe,
TEXHOJIOTHUSIX U TPYJIE;

- uaeitHast yOeKIeHHOCTb,
TOTOBHOCTbD K CITY>KEHHIO U
3amute OTeuecTna,
OTBETCTBEHHOCTb 32 €r0
cyns0y;

OCBOCHHBIC
00yJaronuMucs
MEXIPEIMETHbBIE TTOHATHUS
U YHUBEpCaJIbHbIC YUeOHbIE
NeiCTBUS (PETYNSTUBHEBIE,
MO3HaBaTENbHEIE,
KOMMYHHUKATHBHbIE);

- CIOCOOHOCTH MX
UCIIOJIb30BAHUS B
[03HABATEJIbHON U
COLIMAJIbHON NPAKTHKE,
TOTOBHOCTB K
CaMOCTOSITEIIbBHOMY
TJIAHUPOBAHUIO U
OCYIIECTBIICHUIO YICOHOU
JESITeNIbHOCTH,
OpraHu3aIy y4eOHOoro
COTPYJIHUYECTBA C
neJaroru4ecKuMu
pabOTHUKAMH U

I1PG7. VYMeHue

OTIEPUPOBATH
MOHITHSIMHA:  CpeJHee
apudMeTuIecKoe,
MeauaHa, HauOOJIbIIee
u HaMMEHBIIIEe
3HAYEHUS, pa3Max,
JHCTIepCus,
CTaHJIaPTHOE
OTKJIOHEHHE YHCIIOBOTO
Habopa; yMEHHe
W3BIICKATh,
HWHTEPIPETUPOBATH
nHpopmaruto,
MPEICTaBICHHYIO B
Ta0IMIIAX, Ha

Iuarpammax, rpadukax,
OTpaXKarolllyr0 CBOMCTBA
peanbHBIX MPOIIECCOB U
SBJICHUI; MIPENICTaBIATh
uHpOPMAaLINIO c
HOMOIIBI0 TA0MUIl U
JarpaMM; UCCIIe0BaTh
CTaTHUCTUYECKUE
JaHHbIE, B TOM YHCJE
c MIPUMEHEHHEM
rpadMuecKux MeTOJIOB
u ANEKTPOHHBIX
CpPEICTB;

I1PGS. Ymenue
OIIEpPUPOBATH
MOHATUSIMU: CITyYailHBII
OTIBIT

U CciaydailHOe COOBITHE,
BEPOSITHOCTD
CIIy4allHOTO  COOBITHS;
yMEHHe BBIYHCTISITh
BEPOSITHOCTh c
WCTOJIb30BaHUEM
rpau4IecKux MeETOJIOB;
OPUMEHATh  (POPMYJIBI
CIIOKEHHUSI u
YMHOXEHHUS
BEPOSTHOCTEM,
KOMOMHATOpHbIE (PAKTHI
u hopMyIIBI npu
pereHnH 3ajay;
OLICHUBATh
BEPOSTHOCTH pEaIbHBIX
COOBITHH; 3HAKOMCTBO
co CIIy4alHbIMU
BEJIMYMHAMU;  YMEHHE




CBEPCTHUKAMHU, K y4aCTHUIO MPUBOAUTH  MPUMEPHI
B [IOCTPOCHUHU MPOSIBJICHUS 3aKOHa
PIHIIPIBI/II[yaJIBHOfI OO0JIBIINX YyHucell B
00pa3oBaTenbHON IIPUPOJHBIX
TPAeKTOPHIL; u 00I11eCTBEHHBIX
- OBJIAJICHUE HaBbIKAMHU SIBIICHMAX,
[1PG14. Ymenue
y4eOHO- .
. BBIOMPATH TIOIXOSIINAN
HCCIIEIOBATEIIbCKOM, .
. . W3YUYEHHBIN METOT
MPOEKTHOM U COLIMATbHOMN
JUTS peIlieHus 3a/1a4u,
JeATeIIbHOCTH
pacro3HaBaTh
MaTeMaTH4ecKkue (haxkThl
U MaTEMaTUYECKUE
MOJIETI B MPUPOJHBIX U
00IIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE;
yMEHUE MPUBOAUTH
MIPUMEPBI
MaTeMaTHYECKUX
OTKPBITUHA POCCUICKON U
MHPOBOI
MaTE€MaTHYECKOW HayKH
OK 07. CopeiictBoBaTh | JInyHOCTHBIE ITPGI1. Bnanenue
COXPaHEHUIO pe3yabTaThl  JTOJDKHBI MeTOoAaMu
OKpYXKaIoIIEi Cpebl, OTpaxxaThb JI0Ka3aTeJIbCTB,
pecypcoc6epe)1<eHH}0, B JacCTHu: AJIropuT™MaMu PCIICHUA
IPUMEHSATH 3HAHUS 00 HKOJIOTUYECKOTO 3a1ay4; yMEHUE
BOCTIMTaHUS: (dhopMynupoBathb

W3MCHEHUH KJIMMATa,
MIPUHIINTIBI
OepEeKITUBOTO
MIPOU3BO/JICTBA,

3¢ (heKTUBHO
JIEUCTBOBATH B
Ype3BBIYAITHBIX
CUTYaIUsAX

- aKTHUBHOE HETIPUATHE
JIeHCTBHH,
MPUHOCSIIIHNX Bpen
OKpPY’KaloIlleH cpene;

- yMeHUe
IIPOTHO3UPOBATh
HeOJIaronpusaTHbIC
3KOJIOTUYECKUE
MOCJIE/ICTBHS
MpeANPUHUMAEMBIX
JIehCcTBH,
MpeaoTBpaniaTh UX;

- pacHIMpeHHEe OIbITa
JeATETbHOCTH
AKOJIOTMYECKOU
HaIlPaBJIEHHOCTH;
MeranpeameTHeie
pe3yabTaThl  JTOJIKHBI
oTpaxath: OBianeHue
YHUBEpCaJIbHBIMHU
y4eOHBIMH
MIO3HABATEJIbHBIMU
JICUCTBUSAMMU:

oTpe/ieNIeHUs, aKCHOMBI
U TEOPEMBbI, IPUMEHSTh
uxX, MIPOBOJIUTH
J0Ka3aTeJbHbIE
paccyXAeHus B XOJe
pelIeHus 3a1ay;

[1P64. Ymenue
OIIepupOBaThH
MOHATUSAMH:  (YHKLUS,
HernpepbiBHas QyHKIUS,
IIPOU3BOIHA,
nepBooOpasHas,
ONPEACIICHHbIN
WHTETpa; yMeHHe
HaXOJUTh MPOU3BOHbIE
3JIeMEHTapHBIX
GyHKUMH,  HCHOIB3YA
CIPaBOYHbIE
MaTepHabl;
HCCIIeI0BaTh B
MPOCTEUIINX  CIIy4asx
byHKIII Ha
MOHOTOHHOCTB,




0) 0a3oBbIC
HCCIIEI0OBATEILCKUE
JIEUCTBHS:

- pa3pabaTbIBaTh IUIaH
pemeHust mpoOJIeMbl ¢
y4ETOM aHanu3a
MMEIOLIUXCS
MaTepHaTbHBIX

u HEMaTepPUATBHBIX
PECYpCOB;

- OCYIICCTBIISATh
1eJIeHaPaBICHHBIN
MTOMCK nepeHoca
CPEICTB H CIIOCOOOB
JIehcTBUA

B TPOQeCCHOHATBHYIO
cpeny;

- YMETh TIEPEHOCUTH
3HAHHS B
MMO3HABATEIIbHYIO

51 MPAKTHYECKYIO
obnactu
JKA3HEIEITEIbHOCTH;
OBiagenue
YHUBEPCATHHBIMU
PETYISATUBHBIMU
JIEHCTBUSMU:

0) CaMOKOHTPOJIb:

- IaBaTh OIIEHKY HOBBIM
CUTYaIUsIM, BHOCUTh
KOPPEKTHUBHI B
JIEATEIHHOCTD,
OLICHHBAaTh COOTBETCTBHUE
PEe3yIBTATOB IIEJISIM

HAXOJWUTh HAUOOJIbBIINE
u HaMMEHBIIINE
3HAYEHUS byHKIUi;
CTPOUTH rpaduku
MHOTOYJICHOB c
HCIIOJIE30BAHUEM
amnmapara
MaTeEMaTHIECKOTO
aHaM3a,  MPUMCHSTH
TIPOU3BOTHY IO pu
pelieHun 3a7a4
Ha JBWXKCHHE, peliaTh
MIPAKTUKO-
OpPUEHTUPOBAHHBIC
3a7a4u

Ha  HauOoJpIIME U
HaMMEHBIIINE 3HAYCHHS,
Ha HaXOXJEHUE TIyTH,
CKOPOCTH U YCKOPEHUS;

I1PGS. Ymenue
OIIEpPUPOBATH
MOHSATHUSIMH:
parmoHaIbHast
(ynxuus,
noka3zaTebHast
GbyHKIMSA,  CTETEeHHAs
bynkums,
JorapupmMudeckas
bynkums,
TPUTOHOMETPHUYECKHE
¢yHkuuu,  oOpaTHbIE
byHKIHY; yMEHUe
CTPOMTH rpaduKu
W3YYEHHBIX  (YHKIIHH,
UCTOJIb30BaTh TpapuKu
npu U3yYCHUH
MIPOIIECCOB "
3aBUCUMOCTEH, npu
pelieHnH  3ajad  u3
JIPYTHX y4eOHBIX

NPEeIMETOB U 33734 U3
peaibHOM JKU3HU;
BbIpaXkaTb (opmysamu
3aBHCUMOCTH  MEXIY
BEJIMYMHAMU;

[TP66. YMenue pemarh
TEKCTOBBIE 3a1aun
pa3HBIX THUIOB (B TOM
YyciIe Ha IPOLEHTHI,
JIOJMM W 4YacTH, Ha
JIBYDKEHHE, pa0bory,
CTOMMOCTh TOBapOB M




YCIIyT, HaJlord, 3ajayd
13 00JaCTH yIPaBJICHUS
JIMYHBIMHU U CEMENHBIMU
(bunanCcamm);
COCTAaBJIATH
BBIpaKCHUS,
ypaBHEHUH,
HEpaBEeHCTBA W  WUX
CUCTCMbBI 110 YCJIOBHIO
3aJaud,  UCCIIEN0BATh
MOJIYUYCHHOC PCIICHUC 1
OLICHUBATh

MPaBAONOI00HOCTh
pe3yIbTaToB,;

I1P68. Ymenue
OIePUPOBATH

MIOHATUSAMM: CIIy4alHbIN
OTIBIT

U CIIy4aifHOE COOBITHE,
BEPOSITHOCTh
CIIy4aifHOTO  COOBITHS;
yMeHHe BBIUHCIISTh
BEPOSITHOCTD c
HCIIOJIb30BaHHUEM
rpadUYecKuXx METOJIOB;
MPUMEHATh  (HOPMYJIBI
CIIOKCHHS "
YMHOXEHHS
BEPOATHOCTEM,
KOMOWHATOPHBIC (PaKThI
u bopmybI npu
pelieHun 3azay;
OLIEHUBATh
BEPOSITHOCTH peabHBIX
COOBITHH, 3HAKOMCTBO
co CIIy4YallHBIMU
BETMYMHAMU;  YMEHHE
MPUBOJIUTL  MPUMEPHI

MIPOSIBJICHUS 3aKOHa
OONBIINX  YHMCET B
MIPUPOTHBIX

u 00II[eCTBEHHBIX
SIBJICHUAX

I1P09. VYMmenue
ONepUpOBaTh
TOHSATHIMH: TOYKa,
npsimas, IIOCKOCTb,
MIPOCTPAHCTBO,
JBYI'PaHHBIN yrolL,
CKPEITUBAIOIIHNECS
MpsIMbIE,

napaJJiICJIbHOCTDb n




NEePIEHAUKYIIPHOCTD
MPSIMBIX

U  IUIOCKOCTEH, yToi
MEXay HPSIMBIMHU, YTroJ
MEXKIY IPsIMOI
U IJIOCKOCTBIO, YIOJ
MEXIy IJIOCKOCTSMH,
paccTosiHie OT TOYKHU
10 TUIOCKOCTH,
paccTosiHue MEeXIy
NPSMBIMH, PACCTOSHUE
MEXay IUIOCKOCTSIMH;
YMEHHE HCIIOJIb30BATh
MpU  peHIeHuHd  3ajaady
u3ydeHHble (aKTBl |
TEOpPEMBI UTAaHUMETPUH;
yMEHHe OLIEHUBATb
pasmepbl 00BEKTOB
OKPY’KaIoIIero MUpa;
I1P610. Ymenue
OIIEpPUPOBATH
MOHSITHSIMHU:
MHOTOT'paHHHK,
ceueHue
MHOTOTpaHHHUKa, KYO,
napasuieNienumnesn,
pu3Ma, nupamma,
(durypa u moBepxHOCTH
BpalllCHUs,  [UIUHJP,
KOHyCc, map, cdepa,
CEYEHUs burypst
BpallleHUs, IJIOCKOCTb,
Kacatomascs  chepsl,

HWIMHAPA, KOHYCa,
IJIOIIA b TOBEPXHOCTH
MUPAMUJIBI, MIPU3MBI,
KOHYyCa, UAIUHAPA,

momass chepsl, 00beM
Ky0a, IpSIMOYTOJBHOTO

napasuiesienurnea,
NUpaMUAbl,  IPU3MBI,
WINH/IPA, KOHYCa,
mapa; yMEHHE
n300paxxarth
MHOT'OrpaHHUKHA

u MIOBEPXHOCTH

BpAaIllCHHsI, UX CEUCHUS
OT PYyKH, C TOMOIIBIO
YEepPTEIKHBIX

WHCTPYMEHTOB u
JJIEKTPOHHBIX CPEJICTB;
yMEHHE pacro3HaBaTh




CUMMETPHIO B
MPOCTPAHCTBE; yMEHUE

pacmo3HaBaTh
TIPaBUIIbHBIC
MHOTOTPaHHUKH;
I1Po11 VYMmenue
OTIepUPOBATH
MMOHATHSIMH: JIBIDKEHHE
B MPOCTPAHCTBE,
nmogoOHbIe (urypsl B
MIPOCTPAHCTBE;
HCIIOJIE30BAaTh
OTHOIIICHHE IUIOIIAAcH
MOBEPXHOCTEN u
00BEMOB ITOJOOHBIX
buryp npm pemeHun
3a]ad4;

I1P612. VYMmenue
BBIYHUCIIATH
TeOMETPHUCCKHE
BEJINYUHBI (nuHa,

yToJ1, TJI0MAaab, 00heM,
TUIOIIAb
MTOBEPXHOCTH),
WCTIONIB3Ysl U3YYCHHBIC
(hopMyJTBI U METO/IBI;
I1P613. Ymenue
OIIepupOBaThH
TTOHSITHSIMH:
MPSIMOYTOJIbHAS
CUCTEMAa  KOOpJMHAT,
KOOpPJIUHATBI TOYKH,
BEKTOp,  KOOPAMHATHI
BEKTOpA, CKaJIsipHOE
NpOU3BEACHUE,  YTroj
MeXIy BEKTOPAMH,
cyMMa BEKTOPOB,
MIPOM3BEICHNE BEKTOpa
Ha 4YHUCIIO; HAXOIUTh C
MOMOUIBI0  U3YUYEHHBIX
dbopMysl  KOOPAUHATHI
CepeIuHbI OTpe3Ka,
paccTosiHue MEXITy
JBYMsI TOUKaMU;
[1PG14. Ymenue
BBIOMPATH TIOIXOSIINAN
W3YYEHHBIN METOJ

JUIS pellieHus 3a1auH,
pacrno3HaBaTh
MaTeMaTH4ecKue (haKkThl
1 MaTeMaTU4ecKue
MOJIETIU B PUPOJHBIX U




0O0IIECTBEHHBIX
SIBIICHUSIX, B HCKYCCTBE;
yYMEHHE NPUBOJIUTH
MIPUMEpBI
MaTeMaTHYeCKHX
OTKPBITHHA POCCUICKON 1
MHPOBOM
MaTeMaTUYECKOU HayKH

[1K.1.1. Pa3zpabatsiBath
TEXHUUYECKOE 3aaHUE
COTJIaCHO TPeOOBAHUSAM
3aKa3z4yuKa

- pa3paboTKu
TEXHUYECKOTO 3aJJaHUs
COTJIACHO

TpeOOBaHUSAM 3aKa3uHKa
YMeHus:

pa3pabaThiBaTh KOHIICTIIUIO
MPOEKTA;

HAXOJHTh XYI0’KECTBEHHBIC
cneuuuyeckre CpeacTna
HOBBIC 00pa3Ho-
IUIACTUYECKUE PELICHUS
JUIST KasK oM

TBOPYECKOI 3aJ1a4u;
BbIOMpaTh rpaduueckue
CpEIICTBA B COOTBETCTBHUH C
TEMaTUKOM U 3aJja4aMu
MIPOEKTA;

YMETh pelIaTh
TEKCTOBBIC 33]1a9l
Pa3HBIX THIOB (B TOM
YHCIIe Ha TPOIICHTHI,
JIOJIM ¥ YacCTH, Ha
JIBYDKEHUE, padoTy,
CTOMMOCTb TOBapOB U
yCIIyT, HAJIOTH, 33]]a41 U3
obnacTtu

yIpaBICHUS JINYHBIMU U
CEMEMHBIMU
¢buHaHCAMM);
COCTABIIATH BBIPAKEHMUS,
ypaBHEHHSI, HEpaBEHCTBA
U UX

CHCTEMBI IO YCIIOBHIO
3aJ1auu, UCCIIEJIOBATh
MOJTyYCHHOE

pelleHe U OLEHUBATh
MPaBAONOI00HOCTh
pe3yIbTATOB;- YMETh
OTIEPUPOBATH
TTOHSITHSIMH
oTpeJiesieHue, aKCHOMa,
TeopeMa, CIIe/ICTBUE,
CBOMCTBO, IPU3HAK,
JI0Ka3aTenbCTBO,
PaBHOCHIIbHBIC
(OpPMYITHPOBKY; YMETh
(dhopMynupoBath
oOpaTHOE 1
MIPOTHBOIOJIOKHOE
yTBEpXKICHHE,
MIPUBOIUTH TIPUMEPHI U
KOHTPIIPUMEDHI,
WCTIOJIB30BATh METOJT
MaTeMaTHUYECKON
WHIYKIMH; IPOBOTUTH
JI0Ka3aTelbHbIC
paccyKJIeHHs IPU




peLIeHUH 3a/1a4,
OLICHUBATH JIOTHYCCKYTO
NMPpaBHUIIBHOCTDb
pacCyKIeHHUI;

3adanus Kk npakmuyeckum 3aHAMUIM COO0epIHCAMCcs 8 NPAaKmukyme no o0oueobpazosamenvHol
yueoHou oucyuniune. « Mamemamukay.

TECTOBBIE BOITPOCBHI OTKPBITOI'O THIIA ITIO JUCHUIIJIMHE:
«MATEMATHKA»

Komnerennuu:

OK 01. BsiOupats cmocoObl pemieHuss 3aaad  NpodhecCHOHATBHOW  ACATEIHHOCTH
MPUMEHHUTEBHO K Pa3IMUHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBpEMEHHBIE CpEJICTBA IOMCKA, aHAIW3a W HMHTEPIpETalUH
uHpopManuu, ¥ HMHGOPMAIMOHHBIE TEXHOJOIMU I BBINOJHEHHUS 3a7ad NpodecCHOHANbHOM
NESTENIBHOCTH;

OK 03. IlmanupoBaTh M peaJH30BbIBATh COOCTBEHHOE MPO(PECCHOHATIBHOE U JIMYHOCTHOE
pa3BUTHE, IPEANIPUHUMATEIBCKYIO ACATEIBHOCTD B TPO(ECCHOHABHON cepe, UCTI0Nb30BaTh 3HAHUS
10 TIPaBOBOM M (PMHAHCOBOM IPaMOTHOCTHU B Pa3IMUHBIX )KU3HEHHBIX CUTYAIHX;

OK 04. D¢} dexTrBHO B3aMOACHCTBOBATE M PabOTATh B KOJUIEKTUBE H KOMAH/IE;

OK 05. OcymecTBiATh YCTHYIO U MHCbMEHHYI0 KOMMYHHUKAIMIO Ha TOCYJapCTBEHHOM $I3bIKE
Poccutickoit denepaliu ¢ y4eToM 0COOCHHOCTEH COIMATBHOTO M KYJIBTYPHOTO KOHTEKCTA;

OK 06. IIposgBasiTe rpaxaaHCKO-MATPUOTHYECKYIO TMO3UIINIO, TIEMOHCTPUPOBATh OCO3HAHHOE
MIOBEJICHHE HAa OCHOBE TPAJAULIMOHHBIX POCCUHCKUX 1yXOBHO-HPAaBCTBEHHBIX IEHHOCTEH, B TOM YHUCIIE C
YU€TOM I'apMOHU3ALMH MEXHALMOHAIBHBIX U MEXPEJIUTHO3HBIX OTHOUIEHUH, IPUMEHSTh CTaH1apThI
AHTUKOPPYILIMOHHOTO TIOBEJICHHUS;

OK 07. CoznelicTBOBAaTh COXpAaHEHUIO OKPY>KAIOLIEH Cpe/Ibl, pecypcocOepeskeH IO, TPUMEHSTh
3HaHUs 00 U3MEHEHUH KIMMaTa, IPUHIIUITEI OepeKITMBOT0 IPOU3BOICTBA, 3(PPEKTUBHO ACHCTBOBATH B
Ype3BbIYAITHBIX CUTYaLUSIX;

I1K.1.1. Pa3zpabatbIBaTh TEXHMUECKOE 33/1aHUE COTIIACHO TPEOOBAHUAM 3aKa3unKa

No | ITpaBuIIbHBIM Conepxanue Bompoca Komne | Bpems
OTBET BBITIOJTHE
TEHLIUS
HUs (MUH)

(1 CEMECTP)

1 Harypanbnble ymucna, npotuBomnoioxkubie uM, yuciao 0 | OK 01 3
00pa3yroT MHOXECTBO .........

2 MHOXECTBO, COCTOSIIEE M3 IOI0KUTSIBHBIX U OK 02 3
OTPHULIATEIBHBIX, APOOHBIX U IENBIX, uncia 0, Ha3pIBaCTCS
MHOXECTBOM .............

3 YroObl  MEpeMHOXUTh  cTenmeHu ¢  oxuHakoBeiMu | OK 02 3




OCHOBAaHUAMH, HAJO OCHOBAHHE CTCIICHU OCTaBHUTb TCM K€,
a II0Ka3aTrcim.........

4 [Iponomxure TeopeMy: «Eciu oJ1Ha U3 ABYX NapajlIeIbHBIX
MPSIMBIX IEPIIEHIUKYJIIPHA IUIOCKOCTH, TO U BTOpasi psimast
OK 04
............ ».
5 [Mponomxure Teopemy: «Ecim nBe mapamensHbie | OK 07
IUIOCKOCTH MEPECEKAIOTCS TPEThEH, TO. .. ».
6 Eciau nBe mapasiesibHble NPsIMble MapaJjliebHbI OK 01
TpeTbel NMPSAMOi, TO OHHU ..........
7 IL1ockocTH HA3BIBAKOTCH NMapa/lieIbHbIMU, OK 03
€CITH OHH .evee vuvennnns
8 IIpsimas Ha3pIBaeTCs NEPNEHIUKYISIPHOM MIockocty, ecnu | OK 04
OHa MEepHeHIUKYJIISIPHA JIF000H IPAMOW, . ...........
BokoBas noBEpXHOCTB PSAMOiL
9 p p IIPU3MBI PaBHA OK 07
IIPOU3BENICHUIO IEPUMETPA OCHOBAHUS HA ..............
OK 02
Ecnu ocHOBaHMSAMH NIPSIMOM IIPU3MBI SIBIISIOTCS
10 MIpaBWJIbHbIE MHOTOYTOJIbHUKH, TO OHA HAa3bIBAETCA ...
OTpe30Kk, 1J1s1 KOTOPOr0 YKa3aHO, KAKOH M3 ero KOHIIOB
SIBJISIETC HA4ajioM, a KaKOH — KOHIIOM, Ha3bIBaeTCs
11 ’ ’ OK 03
BekTopbI Ha3BIBAIOTCH PABHBIMH, €CIIH: «ovveene.
12 OK 04
Ecin 1yinHBI IBYX HEHY/1€BbIX BEKTOPOB PABHBI, H OHH
3 NPOTHBOI0JIOKHO HANIPABJIEHBI, TO OHU
IIK

Ha3bIBAKOTCA ........

1.11




14 CxkansipHoe NpousBe/ieHue BEeKTOPOB, BIPAKEHHBIX OK 01
CBOMMM KOOPANHATAMH, BBIYHCISCTCH KAK:.eouueen..
15 Ecau BekTOpsI NEpNEHANKYISIPHBI, TO UX CKAJISIPHOE
MIPOU3BEJICHUE PABHO .......
OK 03
16 [IpousBogHast GyHKIIUU-ITO ....... OK 04
17 Onepanust Hax0XKACHUS MPOU3BOJHON HA3BIBAETCA ...... OK 04
18 Touku ,B KOTOPBIX IPOU3BOIHAS PaBHA HYIO, Ha3biBaroTcsa | OK 06
19 IIpon3BoHas IOCTOSIHHOW PaBHA ...... K
1.11
20 [Ipu BeIUKCIIEHNU TPOU3BOIHOM MOCTOSHHBIN MHOXUTENb | OK 01
MOYHO BBIHOCUTD .....eeun cuveenn..
[Ipenen oTHoeHUs npupaiieHus: QyHKIUN B TOUKE X K IIK
)1 MIPUPALLECHUIO apTyMEHTA, KOT1a IIOCJIETHEE CTPEMUTCS K 1.11
HYJIIO Ha3bIBAETCHl. . .
Ecan marepuanbHas Touka JIBHKETCS 1O 3akoHy S(t), To | OK 01
” nepBasi MPOU3BO/IHAS OT ITyTH 110 BPEMEHU €CTb. ..
23 I'eomeTpryeckuii CMBICT IPOU3BOJIHOM COCTOUT B TOM, YTO
OK 07
24 YpaBHEHHE KacaTeIbHON K TaHHOM JIMHUM B TOUKe M OK 03
UMeEeT BU/I. ..
25 YckopeHue npsMOJIMHEWHOIO IBUKEHUS PaBHO. .. ITIK
1.11
@DyHKIMA BO3PACTAET HA 3aJaHHOM IIPOMEXKYTKE, ECIIH. .. OK 06
26
@DyHKIMA BO3PACTAET HA 3aJaHHOM IIPOMEKYTKE, €CIIH. .. OK 06
27
28 Ecnu rpaduk pynkuuu pacnonoxex Boie ocu OX Ha OK 02
UHTEpBaJe, TO QYHKIUSI HA JAHHOM ...........c......
29 Ecmm rpaduk ¢pyHknmm pacnonoxeH Hke ocu OX Ha OK 02




UHTEpBase, TO QYHKUUSA HA JAHHOM ..................

Ecnu aBe nuddepennmpyembie GyHKIUN OTIMYAIOTCS Ha 3
MIOCTOSIHHOE CJIaraeMoe, TO UX MPOU3BOAHBIC ...............

30 OK 06

(2 CEMECTP) 3

31 Huddepennupyemast GyHKIHS MOKET UMETh dKcTpeMyM B | OK 07 3
T€X TOYKaX, IJI€ MPOU3BOJHASA .............

32 MrHoBeHHasi CKOPOCTb IBUYKEHUS] TOUKH, €CIIU OK 06 3
s(t)=5t+3 paBHa .........

33 JIMCKpeTHYI0 Cly4aliHyl0 BEIMYMHY 3a/atoT ykasbiBas e€ | [IK 3
3aKOH ............ 1.11

34 CKOpOCTh Tena, ABMKYIIETOCS 10 3aKoHy s(f) =7+ 2, B | OK 01 3
MOMEHT BpemeHnu ¢ = 10 Oymer paBHa .........

35 OK 03 2
Breruncnute(cosx)’=............

36 Beruncnute (kx+b)’=......... OK 01 2

37 Beramcinre (V8)'=............ OK 03 2

38 Beraucnure (10x)’=.......... OK 04 2

39 Co0rITHE, KOTOpOE 00s13aTeIHLHO MPOU30KIET, Ha3biBaeTcss | OK 05 2

40 Ynopsiio4eHHOE MHOYKECTBO, OTINYAIOIICECS TOIBKO OK 05 2
MOPSIKOM JIEMEHTOB, HA3bIBACTCH ............

41 CoObITHe Ha3bIBAETCA ..., €CIIM OHO HEe MoXeT mpousoiitu B | OK 09 2
pe3yJbTaTe NaHHOTO UCTIBITAHMUS.

42 MHoxecTBO nepBooOpasHbIx i gaHHOM (ynkuun f(x) | OK 06 3
Ha3bIBAETCH. ..

43 OmpeneneHHplii UHTETpal ¢ oauHakoBeIMH Tipeaenamu | OK 03 3
paBeH...

44 Onepanuio HaX0XACHUS TePBOOOPA3HON ISl JAHHOM [IK 3
(YHKIMY HAa3bIBAKOT.................. 1.11

46 Jlorapudm, ocHoBanue koToporo pasHo 10 OK 05 3

Ha3bIBACTCA .......




47 Jlorapugm npou3BeeHUs — 3TO ....JOrapupMOB. OK 02
48 OK 05
Jlorapudm vactHOTO — 37O ...... sorapudmMoB.
49 @ynkius F(x) Ha3pIBaeTCs IEpBOOOPA3HOM IS OK 07
Kl .5

dyHKIMH f{x) Ha (a; b), ecu s moboro * = b}
BBITIOJTHSIETCS] PABEHCTBO .........

50 O0BeM KoHyca onpeaesercs no Gopmyne ......... IK

1.11

51 Heonpenenenusiit I/IHTerpanf sin xdxpaseH ......... OK 06

52 [TokazarenbHast pyHKIMS y=a* BISETCS BO3pACTAIOLICH, OK 02
€CIIM OCHOBaHHE a OOJIbIIE . ......

53 Kak Ha3pIBaeTCs paBEHCTBO: OK 05
Jlorapudm, ocHOBaHHE KOTOPOTO PaBHO €~2,7 HA3BIBACTCS

54 O06beM MWIMHIPA OTpeaeisIeTcs o GopMye ......... OK 07

55 I'eomeTpuyecKknii CMBICI ONPEACIIEHHOIO HHTErpalla OK 04
COCTOMT B TOM, YTO OH YUCJIEHHO PaBEH IUIOILA/M. .. .....

56 OTpe30K, COeTMHSAIONINH IBE BEPIIMHBI IPU3MBI, HE OK 07
MPUHAJIEKAIINAE OJJHON HA3bIBACTCH . ..........

57 ['panu mapamienenumnena He UMEIONINE OOIINUX BEPIIIHH, OK 01
Ha3bIBAIOTCA ........

58 [Tepnienaukymsip, OMyIIeHHBIN U3 BepIIKHbI mupamuasl Ha | OK 03
IUIOCKOCTh OCHOBaHUsI, Ha3bIBACTCH . .......

59 BricoTa 60k0BOM I'paHy MPaBUJILHON TUPAMUIBI, OK 04
MIPOBEJICHHAs U3 €€ BEPIINHbI, HA3bIBACTCA ........

60 VY ky0a Bce TpaH¥ .......... [TIK

1.11

61 O0BEM KyOa BBIUUCISAETCS IO POPMYIIE .......... OK 01

62 IToBepXHOCTh KOHYCa COCTOMT U3 U 00KkoBOi nmoBepxHoctn | OK 01
)/ QO

63 OTtpe30K, COeNNHAIOMNHI IBE TOUKH ILIaPOBOI OK 03




MOBEPXHOCTHU U MPOXOASIINNA Yepe3 UEHTp 11apa,

Ha3bIBACTCH ..........
64 I'panuna mapa Ha3pIBaercsy ......... OK 04
65 Otpe3ku, COEANHSIOIINE BEPIINHY TUPAMUIBI C OK 06

BCpIIMHAMU OCHOBAHM:, HA3BIBAKOTCA .........

68 BokoBasi moBEpXHOCTh HUIMHAPA ONPEIETAETCS 110 OK 07
dbopmyite ..........
69 1. | BeposiTHOCTH CIly4aitHOTO COOBITHS OK 02

2.| 6onplle HYISA H ......

70 BeposTHOCTBIO COOBITHS Ha3bIBAETCS] OTHOIIEHUE YUCIIA OK 02
HCXO0J10B, 0JIATONPUSATCTBYIOLINX MOSBICHUIO COOBITHSA K

71 1. | JluckpeTHyo ciaydyaiiHyo BEIMYMHY 3aJal0T yKa3blBasl €€ OK 02
3aKOH ............

72 Pemnre nmokasarenbHoe ypaBHeHUE 8" = 64. OK 02
OTtser

73 Kupnnu 2x3x6. Ero quaronans paBHa: OK 02

74 Kakas u3 TpuroHoMeTpudeckux QpyHKIU ABIseTCS OK 02
4ETHOM?

75 Jlorapudm, ocHoBaHHE KOTOpOro paBHo 10 Ha3bIBaeTCA OK 02

TECTOBBIE BOITPOCHI 3AKPBITOI'O TUIIA IO JUCHUIIJIMHE: <MATEMATUKA»
Kommerenmnnu:

OK 01. BeiOupats crocoObl perieHus 3ajad npoecCUOHATbHON JesITeIbHOCTH MPUMEHUTENBHO K

Pa3IUYHBIM KOHTEKCTaM;

OK 02. Mcnonb30BaTh COBpEMEHHBIE CPECTBA MOUCKA, aHAIN3a U WHTEpIpeTaluyu HHPOpMaIu, U

MH(POPMALMOHHBIE TEXHOJIOTHH IS BBITIOJHEHHS 33124 PO EeCCUOHATIBHOMN eI TeNbHOCTH;

OK 03. [TnanupoBaTh U pealn30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE U JINYHOCTHOE Pa3BUTHE,

MPEINPUHIMATENBCKYIO JeSITeIbHOCTh B TPO(ECCHOHANBHON cdepe, HCIONb30BaTh 3HAHUS 10

MIpaBOBON U (PMHAHCOBOI IPaMOTHOCTHU B PA3IMYHBIX )KU3HEHHBIX CUTYalHsIX;

OK 04. O¢pdexTrBHO B3aMOEICTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/IE;

OK 05. OcymecTBisiTh YCTHYIO U NHCBbMEHHYI0 KOMMYHHUKAIUI0 HAa TOCYJApCTBEHHOM A3bIKE

Poccutickoit @enepaliu ¢ y4eToM 0COOCHHOCTEH COIMAIBHOTO M KYJIBTYPHOTO KOHTEKCTA;

OK 06. IIposBisTe Tpa)KIAHCKO-MATPUOTHUECKYIO TIO3HIIMIO, JEMOHCTPUPOBATH OCO3HAHHOE

MOBE/ICHHUE Ha OCHOBE TPAIUIIMOHHBIX POCCUHCKUX JYXOBHO-HPABCTBEHHBIX IEHHOCTEMH, B TOM YHCIIE C

YUETOM T'apMOHU3AIUH MEXHALMOHAIBHBIX U MEXPEJIUTHO3HBIX OTHOUICHUH, TPUMEHSTh CTaH/IapThI

AHTUKOPPYILIMOHHOIO IIOBE/ICHUS;



OK 07. ConeiicTBOBaTh COXPaHEHHIO OKPYKAIOLIEH Cpe/ibl, pecypcocOepekeHHIO, TPUMEHSTh 3HAHHS
00 M3MEHEHHH KJIMMaTa, MPUHIUIBI OEpekXIMBOrO MPOM3BOACTBA, 3((PEeKTUBHO IeiicTBOBaTH B
Ype3BbIUANHBIX CUTYALHSIX;

I1K 1.1 Pa3zpaGaTbIBaTh TEXHUYECKOE 3a/JaHIE COTIIACHO TPEOOBAaHUS 3aKa3unKa

(1 CEMECTP)

Ne | IlpaBuns Conepxanue Bonpoca Komneren | Bpems
HBI s BBITIOJIHE
OTBET HUS

(MuH)
1 \ OK 06 3
Haitnure 3HaueHue BbIpaXeHust 10g3 27
a)l6; 6)04; B)S; r) 1.5

2 log,, 32 OK 07 3
Coxparute 1po0b log,, 4
a)lé; 6)04; B)S; r)2.5

3 KakoBa BenmnuMHa MOJOXOMHOrO  Hajora, kortopsii | OK 01 4
coctapnsieT 13% ot BenuuuHbl 3apaboTHOM TIaThl B 25000
pyOueii?
a) 1600; 6)400; B)3250 T1)1200

4 Haiigute uncio: OK 04 3
40% xoroporo paBHbI 320
a) 160; 6)400; B)800; r) 120

5 (4°)%-4° OK 01 4
Bpruncinrs: 410
a) 16; 6)4; B)S; r) 12

6 packpoiite (opMyIly COKPAIIEHHOTO YMHOXKEHHUS a*-b’: OK 02 3
a) a>-2ab+b” 6) (a-b)(atb); B) a’+2ab-b* r) (a-b)(a-b)

7 BonpHOMY mponmcaHo jekapcTBO, KOTOpoe HykHO nuTh o | OK 02 4
0,5t 3 pa3a B 1eHb B TeueHue § nHell. B onHOl ynakoBke 8
tabmeTok mo 0,25r. Kakoro HamMEHBIIET0 KOJIHMYECTBA




YIaKOBOK XBaTUT Ha BECh KypC JICUEHUS?

a) 6 0) 5; B) 6.5; r)7

2 . 2
VIpOCTUTD BBIPaXKEHHUE: 3cos”x+3sin"x—6 .

a)l; ©6)-5 B3 1)-3

OK 02

Haiigure MHOXKecTBO 3HaUeHUH QyHKIMK Yy = Sinx — 1

a) [-1;1]  06) (-0 to0)  B)[-2;0] 1) [0;2].

OK 03

10

Haiinure 3nauenuesin a, ecinu cosa = 0,8 u
3n/2<a<2m
a) 3/5 0) -0,6 B)0,2 1)2/5

OK 04

11

Kaxkue u3 QyHKIuit ABISrOTCS YETHHIMU?

a) y=sin x; 0) y=cos X; B) y=tg X; T) y=ctg X.

OK 05

12

Kakoe u3 naHHbIX ypaBHEHUN HE UMEET KOPHEM?

a)sin x =—0,44; O6)cosx =5; B)tgx=-10; 1) cos x =1.

OK 03

13

Pacmudpyiite kpatkyro 3amuch: a€f.

a) TOYKa a MPUHAJJICKHUT TUIOCKOCTH 3
0) Touka a MPUHAICIKUT MPAMO¥[3;

B) MpsiMasi a IPUHAUICIKUT TUIOCKOCTHU 3 ;
T') IpsiMasi a MepeceKaeT MIOCKOCTh f3.

OK 07

14

Haiiaure quaronanu npsMoyrojibHOTO Mapaiesenumesa mno
TPEM €ro U3MepeHusm: 6; 6; 7
a) 19 0) 11 B) 121 r) 36.

OK 03

15

Kak BbIMHCINTD JJIMHY BEKTOPA, €CJIM U3BECTHBI €ro
KOOPJAUHATHI?

a) OHa paBHA KBaJ[PaTHOMY KOPHIO U3 CYMMBI KBaJpaToOB
KOOpIMHAT

0)oHa paBHA IPOU3BEICHUIO KBAIPaTOB KOOPJMHAT

B) OHA paBHA OTHOIICHHUIO TPOU3BECHUS KOOPIUHAT K
CyMMe UX KBaJpaToB

T')OHA paBHA CyMME KBaIpaTOB KOOPIMHAT

OK 03




16 FIc- OK 04
f{5;3}
JaHbl 1Ba BeKTOpa ¢ KoopaAuHaTamu. Bekrop 7
_:..
BEKTOP t12;8}. HajiguTe ckansipHoe npon3BeieHNe ITHX
BEKTOPOB.
a)- 14 0)- 18 B) 34 r)-32
17 1. Yemy paBHa npousBoaHas 1? OK 04
a)l 6)0 B) X r) a(ducmuo)
18 Boruncnure (6x°)' OK 01
a) 6x° 0)0 B) 18x* r) 18x
19 Haiingute nponsBoanyto GyHKIU y = (2¢* + 3) OK 03
a)2e* + 1 0) e B) 2¢* r)0
20 [lepuon ¢pyHkuuum y= sin x? OK 04
a) m/2; 0) 2m; B) 4m; T) 7.
Pemnre ypasuenue f'(x)=0, ecnu f(x)=3x* — 6x +4. OK 06
Bribepure oTBer.
21
a) l; 0) -1; B) 4; r) -4.
— A3 OK 07
[IpouzBonnyro QyHKIHH y=4x paBHa :
22
a) I12x* ©) I2x  B)4x’ 1) 12X’
23 Ecmun nBe muddepennupyembie GyHKIUHA OTIMYAOTCS Ha
IOCTOSIHHOE CJIaraeMoe, To:
K 1.11
a)MX MPOU3BOHBIC PaBHBI; 0) UX MPOU3BOIHBIC
pa3nuyarTcs Ha Pa3sHOCTH MOCTOSIHHBIX CIIaraéMbIX; B)
BOIIPOC O PA3JIMYNUU MX MPOU3BOJHBIX YCTAHOBHUTH HE
yIaércs.
24 IIpoussoanas pyukuuu y = 0,75x* — 2 cosx pasHa: K 1.11

a)y =3x’+ 2 cosx; 0)y = 3x’ — 2sinx; B) y = 3x’ - 2 cosx; T)
y = 3x’ + 2sinx.




25 [Inomans TpeyronbHUKa BEIYUCISAETCS 1O (hopMyIe: OK 05
a) S=a*b; 0) S=(a*b)/2; 2) S=2a*b; r) S=(a*b)/3
26 I'padux xakoii GpyHKIIMN N300paKeH HA pUCYHKE? OK 06
a) y = COSX;
0) y = sinx;
B) y = ctgx;
r)y =tgx.
27 BeraucianTs 3HaueHNUE TPOU3BOTHON (DYHKITH y= | OKOl
sin x — 2x B To4ke xo = 0.
al 0)0 B) -3 r)-1
28 YIpocTUuTh BEIpaXKEHUE COSOL — Sino-ctgaL. OK 02
a)l; 0)0; B) 3; r)—1.
29 Haiitu nponssoanyo Gynkuun y(x) = e* — 4x7. OK 06
4
a)e*— 3x% 6)e*—8x; B)e —2x; T)e*—4x.
30 HaiiauTe mpousBoaHy0 QYHKIMHU y = X + COSX. [IK 1.11
a)y=3x*-sinx 0)y=x’—sinx B)y=3x*+sinx r)
y=x’In3 + sin x
(2 CEMECTP)
31 Haiimure npousBoaayro GyHKIUH y= -¢* + 3x°. OK 07
a)y=e*+3x 0)y=-=xe*+9x* B)y=-e"+9x’
r) y=-¢*' +9x°.
32 Bropas npoussosHas y (X) pyHkuun y(x)=4x°-2x umeet uj | OK 03
a)4 0)8 B)6 r)7
33 Berauciute (x° + 2x* - x)'. MK 1.11

a)3x’ +2x’ —x 0)3x* + 8x* — x




B)3x* + 8x* — x’ r) 3x* +8x* - 1

34 Touka aBuxercs mo 3akony S(t) = 2x° — 3x*+ 1. Haiigure | TIK 1.11
CKOpPOCTh TOYKH B MOMEHT BpeMeHH  to = 2C.
a)l2m/c 0)4m/c B)SM/c r)6M/C
35 Haiinure nponsBoaHy 0 QYHKIMU y = X* + X B TOUKE Xo=2. OK Ol
a)5 0)6 B)4 r)3
36 Haiinure koo duunent kacatenbHo k rpaduky ¢pynkuun | OK 07
f (x) = 5x* — 2X B Touke Xo= 1.
a)8 0)3 B)0 )9
37 Haiiaure Touky min GpyHKImM y = X° — 3X. K 1.11
a)-1 0)1 B)0 r)3
38 Haiinure kpuTnueckre ToUYKU QYHKIMHU Y = 5X° — 15X, OK 06
a)l 0)-1 B)1,-1 r)0
39 Haiinure kputnueckue Touku Gpynkmun f(x) = 2x* — 4x OK 07
a)0,£1 0)3 8)0 2) 0,£1
40 Bropas npousBosHas y (x) GyHKIuH y(X)=4x°-2X UMeeT OK 01
BUJT
a)4 0)8 B)6 r)7
41 CKopocTh Tena onpeensercs no Gopmyse OK 06
V(t) = 5t + t*. YeMy paBHO YCKOPEHHE Teja B MOMEHT
BpeMeHH to=1c?
a)l6 0)6 B)I7 1)34
42 Touxa aBmxercs mo 3akoHy S(t) = 2t° - 3t. Uemy pasno | OK 07
YCKOpEHHE B MOMEHT to=1c?
a)ls 0)12 B)9 r)3
43 Haiinute HaumeHsbIee 3HaUeHUE PYHKIIMU OK 03
f(x)=2x>-6x+1ma [-1;0].
a)5 0)-3 B)1 r)0
44 Pannyc ocHoBanus umnuHapa 2,5 cM, BbicoTa 12cMm. IIK 1.11

Haiiti momaas O0KOBOI MOBEPXHOCTH.




2)60 6)65 B)35 )60

45 Haiinure moyiHy0 NOBEpXHOCTH Ky0a CO CTOPOHOU 4CM. OK 02
a)64 6)65 B)96 1)60
46 3 , OK 05
f 3x“dx
OnpeneneHHblil UHTErpai 2 paBeH:
a)l9 0)18 B)35 )27
47 2 OK 05
f 4 x> dx
Onpenenenuslii uaTerpan 1 paBeH
a)36 6)17 B)16 rls
48 OK 04
JuameTp ocHOBaHMsI KOHYcCa paBeH 42, a JyinHa
obpasytomei paBHa 75. Haiinure BRICOTY KOHYyCa
a)72 6)74 B)66 r)65
49 OK 01
Bricota koHyca paBHa 4, a TuaMeTp OCHOBaHUA — 6.
Haiinure obpasyromnyto KoHyca.
a)s 0)4 B)6 rls5
50 Brraucnuts 00beM MWIHHAPA, €CIIH PAINyC OCHOBAHUSA 3, OK 05
BbICOTA 1.
a)9m 0)6m B)3 TT; r)2m.
51 Pannyc mapa paBen 1cm, uemy paBeH oObeM miapa? OK 06
4 2
a)lém cm®; 6) 32mem B) 37 cM’; ) 3?71 oM’
52 Ha pucynke wu3obpaxen rpaduk mnpousBomuoit (ynkmmuu | OK 03

y=t(x). [Ipn xaxoMm 3HaueHWH X (QYHKIUS MPHUHUMAET CBOE
HanOoJIbIlIee 3HaUYCHNE Ha OTpe3ke [-4; -2] ?

=Y




53

O6pa3yromtast konyca 10cM, a BeicoTa 8cm. Haiinure
OOKOBYIO TOBEPXHOCTb.

1)60m; 2)180; 3)90m; 4) 150

OK 04

54

MarepuanbHasi TOUKa ABHXKETCS 1O 3aKoHY S(t) =3t + 7 +
0,5t>, e t — BpeMms ABMKEHUS B ceKyHIax. Uepes Kakoe
BpeMs IOC/IE Havalla IBMKEHUS CKOPOCTh TeJIa OKaKETCs
paBHo#t 15 m/c?

18,  2)15; 3)12;  4)21.

OK 07

55

Ha pucynke n3o0paxx€H rpaduk npou3BoIHON QyHKINH,
onpenenéHHoi Ha unrepnaie (-7; 4). Onpenenure
KOJIMYECTBO MPOMEKYTKOB BO3pacTaHUsI (DYHKITHH:

Ay

vy flix

T

\ J[ARN

a) 1; 0) 2; B) 3; r) 0.

OK 04

56

Ha pucynke nzo6paxén rpaduk Gysnkmuu y = f(x),
onpenenéHHoit Ha unrepsaine (-7; 10). Haliqute cymmy
TOYEK IKCTpeMyMa GyHKIIUU Ha OTpe3ke [- 4; §].

¥y

Lot —
s
| —rt
e
[~

a) 7 6) 12; B)15; 1) 18.

OK 03

57

Ha pucynke nzobpaxén rpadux npou3BoaHON QYHKINH Y =

f(x), onpenenénnoii Ha uareppane (-8; 6). B kakoii Touke

otpeska [- 5; - 1] pynkuus y = f(x) npunumaer HanOosblee

3HayeHue?

K 1.11




]
e
Il

a)-1; 0) -3; B) -5; r)-2.
1

58

3
Brruucnure: _fx dx:
-1

a)-1; 0)0; B) I; r) 2.

OK 01

59

Heompenenennslit HHTerpanf coS xdxpaBeH:

a)y =-sinx +C; 0)y =sinx +C; B)y =-cosx +C;
r)y = cosx+ C.

OK 06

60

Obpa3yromas konyca 10cm, a Beicota 8cM. Haiiaure 00béM
KOHYCa.

a) 96; 0) 90; B) 96 1 r90n

OK 01

61

Haiinute 066EM Kyba co cTOpoHOI 4cM.

a) 96; 0) 90; B) 647 r90n

OK 05

62

1. Paguyc ocHOBaHus WIIMHApPA paBeH 7, BpIcoTa paBHa 10.
HaiinuTe niomiaae 60KOBOM MOBEPXHOCTH LIMJIMHPA,
JICJICHHYIO Ha T

a) 140 6) 70 B) 24 r)140

OK 07

63

I'eomerpuueckas ¢urypa, kKoTopas oOpa3oBaHa B
pe3ybTaTe BpaICHUs IPSIMOYTOJIBHOTO TPEYTOJIbHUKA
BOKPYT OJTHOI'O U3 CBOUX KaTETOB:

a) KOHYC 0) chepa B) IIap T') TWIAH]IP

OK 02

64

[Tnomaas 60KOBOY MOBEPXHOCTH IIMIIMHApPA paBHA 727, a
JuaMeTp ocHoBaHMs — 9. HaliiuTe BbICOTY HMIMHApPA:
a) 12 0) 8 B) 63 r) 60

OK 05

65

Omnpenenurte BHICOTY IMIUHAPA, €CIU PaIyC OCHOBAHUS

OK 02




0,5, a o0beM muMHApa 87T.

a)24; 0)16; B)36; r) 32.
66 KaxoBa BeposSITHOCTB TOTO, UTO CITy4aifHO BHIOpAHHOE OK 02
HaTypayibHOe uncio ot 10 no 19 nenurcs Ha tpu?
a)0,3 6)0,7 8)0,333... r)0.35
67 1. | [Ipocreitmumu 3a1auaMu MaTEMaTHUYECKOW CTATUCTUKHU OK 05
SIBJISIFOTCS:
2.| a) BRIOOpKA M TPYNIIUPOBKA CTATUCTUICCKUX JTAHHBIX,
MOJIYYCHHBIX B PE3YJIbTATE SKCIIEPUMEHTA;
3.| 6) onpeneneHre mapaMeTPOB paclpeaesICHNs], BT KOTOPOTO
3apaHee U3BECTEH;
4.| B) moiy4YeHHE OIICHKU BEPOSATHOCTU U3Y4aeMOTO COOBITHS.
68 CKOJIBKO CYIIECTBYET BapHUAHTOB BHIOOPA IBYX YHCEI U3 [K .11
BOCBMH:
a) 18 0) 28 B) 16 )20
69 Haiinure 3HaueHue BoipakeHus log,16+log,2 OK 07
1 a)4; 0) 5; B) 6; r) 4,5.
70 1g125 OK 05
Brruucnuts 1g5
a)75; 0)35; B)l1g25; r)3
71 Packpoiite GpopMyily COKPAIlEHHOTO YMHOKEHHUS a’-b%: OK 02
a) a>-2ab+b* 6) (a-b)(atb); B) a’+2ab-b* r) (a-b)(a-b)
72 HazoBute 351eMeHT, HEe TpUHAAIEKANTUN WIHHIPY: OK 02
a) amodema; ©0) BBICOTA; B) paguyc
73 PemmTe KBagpaTHOE ypaBHeHHE X- 11x + 30 =0: OK 02
aA)xX;=3;x=7 0)x1=5;X2=-6; B)X;=5;x,=6.
74 Bripasuts B paguanax yrou o = 20° OK 02
a) /5 0) m/7 B) /9
75 Ykaxure HEBEPHOE PaBEHCTBO: OK 02

a)Vx=x>  0)Jyx=x"  B)a’=l

1. 3agaHus 1J151 BXOAHOTO KOHTPOJIA

BxoaHo# KOHTPOJIE COCTOUT U3 3a/IaHHA, B3ATHIX U3 OTKphITOro 6anka OI'D u BIIP no maremartuke.




Ha BeImonHeHue 3a1aHuil BXOAHOTO KOHTPOJIS qaeTcs 1 akagemuueckuid gac (45 MUHYT).

BxoHO# KOHTPOJIH COCTOUT MX 2-X YacTeil: 00s3aTEIHPHONM U JJOTIOTHUTETHHOM.

OOs3aTenbHass  9acTh  CONEPXKHUT  3aJaHWsl  MHHHUMAJIbHOTO  00S3aTENBHOTO  YPOBHS,
JIOTIOJTHUTEIBHAS YacTh — 00JIee CI0KHBIC 3aJaHH.

[Ipu BeIMOTHEHNUH 3a1aHUH TpeOyeTCs MPeCTaBUTh X0/ PEIICHHS M YKa3aTh MOTy4YeHHBIH OTBET.
[IpaBUIIbHO BBIMTOJTHEHHOE 33/IaHUE W3 00s13aTEIHLHON YaCTH OLIEHUBACTCS B OJWH 0ajuT;, MIpaBUILHOE
BBIIOJIHEHHE 3aJaHUH OMOJHHUTEILHON YacTH oOLieHHMBaeTcs 3 OamramMu mian 1-2 OamurtamMu 3a
YAaCTUYHOE PEUICHHUE.

banbl, mosy4eHHbIE 32 BCE BBINIOJIHEHHBIE 33/1aHUSI, CYMMHUPYIOTCSL.

IlIxana nepesooa 6annoe 6 ommemKu no RAMUOAIILHOU CUCHEME

Ommemka Yucno bannos,
Heo0X00umoe 011 NOJIYYEeHUST OMMEMKU
«3» (y008.) 7-9
«4» (xopouio) 10-12
«5» (omauuno) 13-15

3adanun 6x00H020 KOHMPONA

O0s13aTeJibHAS YACTh
Ilpu pewenuu 3a0anuii 1-4 3anunwiume npagubHLLIL OMEEN U3 YEMBIPEX NPEOTOHCEHHBIX:
1. (1 6amn) Packpoiite popMyily COKPAIIEHHOTO YMHOXKEHHUS a’-b’:
A) a>-2ab+b* B) (a-b)(atb); B) a*+2ab-b* I') (a-b)(a-b)
2. (1 6amn) [Tmomranb TpeyrobHUKA BEIYUCISIETCS IO (hopmyiie:
A) S=a*Db; b) S=(a*b)/2; B) S=2a*b; I') S=(a*b)/3.

10 59

3. (1 6amn) Kakoe u3 caeayrommx YMCe 3aKII0UEeHO MEXTY YHCIIaMU 174 8

A)0,4; b)0,5; B) 0,6; I') 0,7
4. (1 6ann) Jans! rpaduxu pynxmii. Kakas popmyna coorBeTcTByeT rpaduky 3):

D . 2) | 3)

o[ 1| ol 1 o 1

1 9

y 2 y
A) 2 By =4 8)C—|—11; B) X: T) yox5,
Ilpu évinonnenuu 3a0anuii 5-8 3anuwume x00 peutenus u nOJIY4EHHbLIL OMeem.
I 11
5. (2 6anna) Beruucnure: 2 5

6. (2 6anna) Pemute ypaBHeHue x*-7x+10=0. Eciiu ypaBHeHHe nMeeT 60jee OJHOTO KOPHS, B
OTBET 3aIIMIINTE MEHBIIUI U3 KOPHEH.



7. (2 6anna) ns pemonTta Tpedyercs 57 pysioHOB 060eB. Kakoe HanMeHbI1Iee KOJTHMYECTBO MayeK
000IHOTO KJIesl HY’KHO JUIs TAKOT'O PEMOHTa, €CiM | mayka Kies pacCyuTaHa Ha 5 pyJIOHOB?

8. (2 6anna) Bricora BH napannenorpamma ABCD nenut ero cropony AD Ha otpesku AH=2u
HD = 32. Inaronans napamienorpamma BD pasna 40. Haitgure nmomans napauienorpamma.

JdonosiHuTe/IbHASA YACTh
Ilpu evinonnenuu 3a0anua 9 3anuuwiume x00, 000CHOAHUE PEUIEHUA U NOJIYYEHHbLIL OMEem.
9. (3 6amna) Pp160s0B MpOIUIBIT HA JIOJKE OT MPUCTAHH HEKOTOPOE PACCTOSIHHE BBEPX TIO
TEUECHUIO PEKH, 3aTeM OPOCHIT IKOPb, 2 Yaca JOBUI PIOY U BEPHYJICS 0OpaTHO Yepe3 5 4acoB OT Havaja

nmyTtemrecTBus. Ha kakoe pacCcTossHUE OT MPHUCTaHHW OH OTIUIBLI, €CIH CKOPOCTh TCUCHHS PEKH pPaBHA
2 KM/4, a cOOCTBEHHAsA CKOPOCTH JIOAKH 6 KM/4?

ITAJIOHLI OTBETOB:

Homep 1

2 3 4
3agaHuA

OtBer



2. @oHJ OLEHOYHBIX CPEACTB VI TEKYIEero KOHTPOJIst

Texkymui KOHTpOJIb TIPOBOJATCS BO BpEMSA AYAUTOPHBIX 3aHATHM II0 MaTEeMaTHKE B
COOTBETCTBUHU C y4eOHBIM IUIaHOM H paboueit mporpammbl OJ] «MaTtemaTuka» 1Mo BCceM paszeiam
porpaMMsbl. TeKylui KOHTPOJIb COCTOMT U3 JBYX YaCTEW: TEOPETHUECKOW U NpakTudeckou. IIpu
3TOM 00y4aroIrecs NOJy4yaroT ABE OTMETKH.

Teoperuueckas 4acTh MPOXOTUT B (pOpME YCTHBIX OTBETOB: OOYYArOIIMECs BBITATUBAIOT ISThH
KapTO4YeK C BOIPOCAMH, JAlOT MOJHBIA OTBET (CO CIUCKOM BOMNPOCOB OOyYarolIfecs: 3HaKOMSTCS B
HayaJle U3y4yeHus pas3zena).

Illkana nepesoda 6annoe ¢ ommemKku no NAMUOANTLHOU cCUCeMe

Ommemka Konuuecmeo sepnvix omeemoe na meopemuueckue 60npocol
«3» (y008.) 3

«4» (xopouio) 4

«5» (omauuno) 5

3aaHus MPAaKTUYECKOM YacTH (KOHTPOJIBbHBIE pa0OThI) YACTHYHO B3STHI U3 OTKpHITOro Oanka EI'D u
BIIP no maremartuke.

Ha BrITIOTHEHWE KOHTPOJIBHOM pabOTHI MO MaTeMaTWke gaetrcs | akamemuueckwii dac (45
MUHYT).

KonTponbHas paboTta coctouT ux 2-x vacreid. B mepBoil wactu mpenyaraeTcsi BHIIIOJHUTH 4
3aJlaHus — BBIOPATh MPABUIIbHBIN OTBET U3 YETHIPEX MpPEeIOKEHHBIX. Bo BTOpO# yacTu mpeiaraeTcs
BBITIOJTHUTH 6 33JIaHUi — OPOPMHUTH X0 PEIICHHSI ¥ 3aITUCATh MTOJTYYCHHBIA OTBET.

3a mpaBWIBLHOE BBHITIOJIHEHHE JIFOOOTO 3a/1aHus TEPBOM YacTH OOyYaIOIIMNCS MOTydaeT OJUH
Oayna. [IpaBriibHOE BBITIONHEHUE 3aJJaHUN BTOPOW YacTH OIleHUBaeTcs 2 Oamutamu uian 1 6amiom 3a
YaCTUYHOE PEIICHHE.

banel, moydeHHBIC 32 BCE BHITIOJHCHHBIE 33/IaHUS, CYMMHUPYIOTCSI.

IlIkana nepeeoda 6an108 6 omMemKu O NAMUOAITILHOU cucmeme

Ommemka Yucno 6annoe,
Heo0x00umoe 0711 NOJIYYEeHUsL OMMEMKU

«3» (y0os.) 8-10

«4» (xopowo) 11-13

«5» (omauuno) 14-16




3.1 Hp}mue U njiockocmu, KoopOuHambl U 6eKmopbsl 6 npocmpancmee

(OK 01, OK 03, OK 05, OK 07, IIK 1.11)

Teopernyeckne BONPOCHI:
Cdopmynupyiite Teopemy [ugaropa.
[lepeuncaure ocHOBHbIE (PUTYPBI B IPOCTPAHCTBE.
[epeuncnure ciocoObI 3aAaHUS TNIOCKOCTH.
[Tponomxure Teopemy: «Ecim onHa m3 IBYyX NMapajUIeIbHBIX NPSMBIX MEPIEHAMKYISPHA
IUIOCKOCTH, TO...».
[Tponomxure Teopemy: «Ecnu aBe mapajjielbHBIE IIIOCKOCTH IEPECEKAIOTCS TPETHEH,
TO...».
Cdhopmynupyiite onpeneneHue IByrpaHHOrO yria.
Packpolite moHATHE «YTOJI MEXKIY MPSIMBIMI.
[lepeuncanre B3aMMHOE PACIIOIOKEHHUE ABYX NPSMbIX B IPOCTPAHCTBE
9. Kaxkue npsiMble Ha3bIBarOTCS MMapaJUIEIbHBIMU B IIPOCTPAHCTBE?
10. Kakue npsiMble Ha3bIBalOTCS CKPEIIMBAIOLIUMUCS B IIPOCTPAHCTBE?
11. Kakue npsiMble Ha3bIBalOTCS MEPIEHANKYIISIPHBIMU B IPOCTPAHCTBE?
12. TlepeuncnuTe B3aMMHOE PaCIOI0KEHNE MPAMOUN U TUIOCKOCTH B MPOCTPAHCTBE.
13. PackpoiiTe MOHATHE «yTOJI MEXIY NPSIMOM U IIJIOCKOCTBHION.
14. PackpoiiTe OHATHE «I1apaJIJIEIIBHOCTD NMPSAMOM U IIIOCKOCTH.
15. PackpoiiTe NoOHATHE «HIEPHEHIUKYIIPHOCTD MPSIMOM U TIIIOCKOCTH.
16. Ilepeuncnure B3aMMHOE PacIONOKEHUE ABYX MIIOCKOCTEN B MPOCTPAHCTRE.
17. PackpoiiTe MOHATHE «YTOJI MEXAY IIOCKOCTSIMI.
18. PackpoiiTe MOHATHE «TAPAJIIEIBHOCTD IIJIOCKOCTEN.
19. PackpoiiTe MOHATHE «IIEPIEHIUKYISIPHOCTD IIIIOCKOCTEN.
20. Kak HaliTu pacCcTOsIHME OT TOYKH 10 MPSMOii?
21. Kak HaliTu pacCcTOsIHHUE MEXAY IPAMbIMU?
22. Kak HaliTu pacCTOSIHME MEXAY IIOCKOCTSIMU?
23. Ilponomxkure onpexnenenue: «llepnenaukymnsp — 3To...».
24. Ilponomxkure onpexnenenue: «Hakimonnas — 3to...».
25. llponomxkure onpexaenenue: «IIpoekuyst HAKIOHHON — 3TO...)».
26. [lepeuncinre CBOMCTBA MMAPALIEIBHOTO IPOSKTUPOBAHMS.
27. VI3 4ero coCTOUT NPAMOYTOJIbHAsA CHCTEMA KOOPAMHAT B MPOCTPAHCTBE?
28. Ecnu Touka JISKUT B TUIOCKOCTH XY, KaKasi KOOpAUHATA y Hee HyJeBasi?
29. IlpuBeauTe npuMep KOOPJAUHAT TOUKH A, KOTOpas JEKUT HA OCH Z.
30. PackpoiiTe MOHITUE «BEKTOP».
31. Kakue BEKTOPBI Ha3bIBAKOTCS KOJJIMHEAPHBIMU?
32. Kakue BEKTOPbI Ha3bIBaKOTCS MEPIEHANKYIIIPHBIMU?

A e

®© N

KontpoJanHas padora
IlepBas yacTh
Ilpu pewenuu 3a0anuil 1-4 3anuuiume npasubHbLIL OMEEN U3 YeMbIPEX NPEOIOHCEHHDIX.

1. (1 6amn) Pacumppyiite KpaTKyro 3anuch: aEpf.

A) Touka a MPHHAMISKUT MIockocTHf; B) Touka a mpuHamiexkuT npsamoif; B) npsmas a
npuHaIeKUT wiockocTuf ; I') mpsmast a mepecekaet miocKocTb f.

2. (1 6amn) [psmeie AB u CJ] ckpemmBatorcst. Kakoe pacnonoxenue umeroT npsimpie AC u BJ[?

A) mapaynensHbie; b) neprniennukynspusie; B) ckpemmuBatorces; ') nepecexarorcs.



3. (1 6ann) Kakue u3 Bexropos a(1,2,-3), ¢(3,6,-6), B(2,4,-6) KonnuHeapHbie?

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

4. (1 6amn) Jauer Touku A(2,0,5), B(2,4,-2) C(-2,6,3). CepennHoii Kakoro oTpe3Ka sIBISIeTCS
touka M(0,3,4)?

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

Bropas yacTth

Ilpu eévinonnenuu 3ad0anuii 5-10 3anumiume x00 peuienus u nOaAYYeHHBLIL OMEEN!.

5. (2 6amna) Yepes koHibl oTpe3ka AB u ero cepenrny M mpoBeeHBI MapajuiebHbIE IPSMBIC,
NepeceKaronIue HeKOTOPYIO TIIOCKOCTh B Toukax A, By u M. Haligute nnuny orpeska MM,, eciu
oTpe30k AB He nepecekaeT miockocTh U eciiu AA=6,8cm, BB,=7,4cMm.

6. (2 6anna) [psmeie AC, AB u A/l monapHo neprnenaukyisipusl. Haitnute orpesok CJ1, eciu
AB=5 cMm, BC=13 cm, AI=9 cm.

7. (2 6anna) (2 6anna) Jlansr BekTops a(-6,0,8) , B(-3,2,-6). Haiinure ckanaspHoe Mpou3BeICHIE
BEKTOPOB.

8. (2 6amna) Haueptuts ky0 ABCIABC,/1;. IToctpouts Touky K € AB, Touky M € J1/1,C,
otpe3ok PE € A|B,C..

9. (2 6aywa) [pu KaKKMX 3HAYEHUSX 71 BEKTOPHIA (4,1,2), 8(1,2,1n) NepneH MKy IAPHBI?

10. (2 6amna) Odopmute muct 6ymaru A4 BepTUKAIBHBIMH, TOPU30HTATBLHBIMHU, HAKIIOHHBIMHU
JUHUSIME, UCTIONB3YS Pa3HbIC I[BETOBBIC OTTEHKHU.

ITAJTOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3apaHuA

OtBer




3.2 Ocnoevlt mpuzonomempuu. Tpuzonomempuueckue goynkyuu
(OK 01, OK 02, OK 03)

Teopernueckue BONPOCHI:

1. YeMy paBeH yroJs B OJIMH pajnaH?

2. B kakux 4YeTBepTIAX TPUTOHOMETPHUUECKOTo Kpyra (YHKIHMS y=sinX NPUHUMAET
MOJIOKUTENbHBIE 3HAYCHHUS?

3. B Kakux yeTBepTAX TPUTOHOMETPUUECKOTO Kpyra GYHKIHUS Y= COSX IPUHUMAET
OTpHULIaTENbHbIE 3HAUCHUS?

4. [Iponomxkure onpenenenue: «CUHHYC OCTPOTo yria — 3T0...)».

5. [Iponomxure onpexnenenue: «KocuHyc ocTporo yria — 3t1o...».

6. [Iponomxkure onpenenenue: « TaHreHC OCTPOro yria — 3TO. ...

7. Chopmynupyiite 0CHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.

8. Uemy paBHO mipousBeieHne tgx*ctgx?

9. UYemy paseH sin(2x)? ChopMmyaupyiTe NpaBuiIo BEIYUCICHUS.

10.  UYemy paBen cos(2x)? ChopMynupyiTe TpaBuiIo BHIYUCICHHUS.

1. [lepeuncnure TpuroHoMeTpuyecKkue QyHKIUH, YKAKUTE UX TEPUOJIBI.

12.  UYemy paBen nepuon GpyHKImu y=cos(4x)?
13.  emy paBeH nepuoJ GyHKUUHU y=cos(x/4)?

14.  Omnpenenute 06macTh 3HaUeHUS GyHKIMHA Y=3c0S(5X)?
15.  Ilepeuncnure ciocoObl peLICHUSI TPUTOHOMETPUUECKUX YPABHEHHA.
16. PackpoiiTe anroputM pemeHuss OJHOPOJHBIX TPUTOHOMETPUYECKUX YpPABHEHHM

NICpBOro nmopgaKa.

17. PackpoiiTe anroputM pemeHus OJHOPOJHBIX TPUTOHOMETPUUECKUX YpPABHEHHM

BTOPOI'O nopAKa.

KoHTpoJaLHas padoTa
IlepBasi yacThL
Ilpu pewienuu 3a0anuin 1-4 3anuuwiume npasuIbHBLIL OMEEN U3 YeMbIPEX NPEOIOHCEHHDIX.

AB
1. (1 6amn) B AABC cosCZA—C. Kakas u3 cropon siBnsiercs runorenysoit AABC?

A) AB; b) AC; B) BC; I') CB.
2. (1 6amr) YoM Kako# 4eTBepTH sBJIsSeTCs yroa o=410°7?
A)L;B)ILB)IL; T) IV.
3. (1 6amn) Kakue u3 GyHKIUN SABISIOTCSA YETHBIMHE?
A) y=sin x; b) y=cos x; B) y=tg x; I') y=ctg x.
4. (1 6amn) Ilepuon pyHKIIMK y=Sinx?
A)n/2; B)2m; B)4m; ) m.
Bropast yacth
Ilpu eévinonnenuu 3adanuii 5-10 3anumiume x00 peuienus u nOaAY4eHHBLI OMEEN!.

5. (2 6amna) Berauciure: sin% + cos%.

. 2 . 2
6. (2 6ana) Haiimute 3Hauenue BuIpaxkeHus 4arccos— - 4arcsin(——— )

O O
7. (2 6amna) HalimuTe 3HaUYeHNE BRIPOKCHUS Ttg 137 -tg 77",
1 . .
8. (2 6amta) Pemute ypaBHEHHE COS X =5 3anuIInTe HAaMMEHBIINHN TOJOKUTEIIbHBIN KOPEHB
ypaBHEHHUS.
9. Pemnre ypaBHeHue sin® X - 4 sin x + 3 =0.
10. ITocTpoiiTe rpaduk TpUroHOMETpUIECKONW QYHKIIMH y=2 Sinx



ITAJTOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3a4aHuAa

OTtser

3.3 IIpouseoonasn u nepeoobpaznasn hynkuyuu

Oobpa3zosamenvhble pe3yibmamot, nooaeHcaujue npogepke (r1emenmo):
(OK 01, OK 03, OK 06, T[IK 1.11)

TeopeTnyeckne BONPOCHI:

1. IIponomxure onpenenenue: «IIpousBonHas — 3to...».

2. PackpoiiTe reomeTpuyecKuii CMbICT TPOU3BOTHOM.

3. Packpoiite puznueckuii cCMbICT TPOU3BOTHOM.

4. [lepeuncnure nmpaBuiia BEIYUCICHUS TIPOU3BOIHBIX.

5. Uemy paBHA MPOU3BOIHAS CTETIEHHON QYHKIIMH?

6. Uemy paBHA MPOU3BOHAS TPOU3BEICHUS?

7. UYemy paBHA IPOU3BOIHAS YACTHOIO?

8. Uemy paBHA MPOU3BOIHAS CIIOKHON (QYHKITUU?

9. Cdhopmynupyiite npu3zHak Bo3pacTaHus QyHKINU.

10.  Cdopmynupyiite npu3Hak yObBaHUS (yHKIIHH.

11.  Cdopmynupyiite npu3HaK TOYKM MAKCUMyMa (DyHKIHH.

12.  Cdopmynupyiite npu3HaK TOYKM MHHUMYMa (YHKIINH.

13.  CocraBbTe aNropuTM pelleHHs 3aJad Ha HaXOXKICHUs HauOOJbIIEro U HAaMMEHbIEro
3Ha4YeHus1 QYHKINU Ha OTpe3ke?

14.  CocraBbTe aJrOpUTM HCCIEIOBAHUS M MOCTPOEHUS rpaduka (QyHKIMHU C MOMOLIbIO
MIPOU3BOJHOM.

15. [Iponomxure onpenenenue: «Dynkius F(X) Ha3piBaeTcs ...».

16. Packpolite reoMeTpUYECKHI CMBICI ONPEEICHHOTO0 HHTETpaIa.

17.  Ilpomomxure onpeneneHue: «KpuposnHenHas Tpanenus — 3T0...».

18.  Cdopmymupyiite hopmyiry Herorona-JIeitOnua.

19. B uewm 3akmiouaercs o0uuii BUA Bcex nepBooOpa3HbIX?

20.  Ilepeuuncnure npaBuiia BEIYUCIECHUS HHTETPAJIOB.

KonTpoabHas padora
IlepBast yacTh
Ilpu pewenuu 3a0anuii 1-4 3anuwiume npasunbHbLL OM6Eem U3 Yemovipex nPeoioHceHHbIX.
1. (1 6amn) Yemy paBHa npousBogHas GyHKIUH y=2X"7
A)y'=5x;B) y'=6x; B) y'’=6;T) y=6x".
2. (1 6ann) Ilo xakoit u3 GopMyJ1 BEIYHUCISETCS IPOU3BOIHAS YACTHOTO?

A) ) =uy's B) () =uveuy's BY( ) = E T g0) =1 () e )

3. (1 6amn) Pemmure ypaBrenue {(x)=0, ecin f(x)=3x* — 6x +4. Bribepure OTBET.
A)1;b)-1;B)4;T) -4.

4. (1 6amn) OGmwmii BUI BCeX MepB0o00Opa3HbIX s f(x)=sinx?
A) F(x)=cosx+C; b) F(x)=-cosx+C; B) F(x)=tgx+C; I') F(x)=-tgx+C.




Bropas yacrtb

Ilpu evinonnenuu 3adanuit 5-10 3anuwiume x00 peuwieHus u NOJYYEHHbLIL OMEent.

x(t) = LY ST
5. (2 6anna) MatepuanbHas TOYKa ABMXKETCS MPSIMOJIMHEHHO IO 3aKOHY 4
(Tme X — paccTosiHHE OT TOYKH OTCUeTa B METpax, — BpeMs B CEKYHIaX, H3MEPEHHOE C Hayalia
IBUKEeHMs ). B kakoli MOMEHT BpeMeHH (B CEKyH/Iax) ee CKOPOCTh ObL1a paBHa 5 M/c?

6. (2 6anna) Ha pucynke nzo0paxén rpadux hyHKIMH ) = f(x) U KacatelbHas K HEMY B TOUKE C

abcuuccoit xo. Haiiiute 3HaueHne npou3BoAHON (QyHKIUH f(X) B TOUKE Xo.
YA

7. (2 6anna) Pemmre HepaBeHCTBO: X*-16 < 0
8. (2 6amma) Ha pucynke muzoOpaxeH rpapuk pynkuuu y=f(x), onpenenéHHol Ha WHTEpBaJe

(—3; 11). Haiigure HaumeHsbIiee 3HaueHUE PYHKIMH f(x)Ha oTpe3ke [2; 9,5].
y

A ; . w=Ffz)
N\
B WA
3 | JF '\ -
) / 11
T\ ; \Jr

9. (2 6ata) Ha pucynke n306paxén rpaguk HeKOTOpor GpyHKIun Y — f(x) (1Ba myya c oOrieit
HayaJbHOM TOYKOM). [lonb3ysich PUCYHKOM, BBIYMCINTE F (8) —F (6)7 rae F (x) — OJHa wu3
epBOOOPa3HBIX QYHKIMH f(x).



1

0

78 x

10. (2 6amna) ®upMe «300pOBbE» BBIIEIAIOT y9acTOK 3eMiy miomnansio 100 Mm% Tlpemararor
YETBhIPE yJacTKa pa3HbIX pa3zmepoB: 25x4; 20x5; 12,5x8; 10x10. Kakoi#t ygacTok 000pUT AUPEKTOP
(bupmbl «310pOBBEY, YUUTHIBAS, YTO HEOOXOAMMO OYET MOCTABUTH 3200 IO MepUMETPy?

ITAJTOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3ajaHuA
Otser
3.4 Mnozocpannuku u mena epawjeHus
(OK 01, OK 03, OK 05, OK 06, OK 07, I[IK 1.11)
TeopeTnyeckne BONPOCHI:
1. [Iponomxure onpenenenne: « MHOrOrpaHHUK — 3TO. ...
2. [Iponomxure onpenenenue: «lIpuzma — 310...».
3. [Iponomxute onpenenenne: «lIpAMOyToabHbINA MapATIIEAEIUIET — TO. .. )».
4. [Iponomxkute onpenenenue: «Ky6 —31o...».
5. [Iponomxkure onpenenenue: «llupamuaa — 37o0...».
6. ChopmynupyiiTe CBONCTBO O MPOTHBOJIESKAIUX IPAHAX Mapajieienune/a.
7. ChopmynupyiiTe CBONCTBO O IMAroHaIsIX Mapajuieenune/a.
8. Chopmynupyiite CBOWCTBO 0 JUAroHaIM U JIMHEHHBIX pa3Mepax MpsMOYTOJILHOTO
napajieJenumnesa.
9. Kakas npusma Ha3bIBaeTCs NpsMoit?
10. Kakas nmpusma Ha3bIBaeTCs NpaBUILHON?
11.  PackpoiiTe NOHATHE «IIpaBUIbHAS TUPAMUIA».
12.  Yro Takoe anmodeMa MpaBUILHON MTHUPAMHUIBI?
13. B u4eMm oTiin4ue MOJIHOM MOBEPXHOCTH NIPU3MBI OT MOJTHON IOBEPXHOCTU MUPAMUIbI?
14. ChopmynupyiiTe TEOpEeMy O BHIYUCICHHUH OOKOBOW MOBEPXHOCTH MIPSIMOM MPU3MBI.
15.  Cdopmynupyiite TeopeMy O BBIYHCICHUN OOKOBOH TOBEPXHOCTH MPABHILHOM
MUPAMHU/IBI.
16. Ha3zoBurte npenmMeTsl U3 Bameil mpoeCCHOHATBHON NESTETbHOCTH, KOTOPhIE MMEIOT
(hopMBI MHOTOTPaHHUKOB.
17. [Iponoikure onpenenenue: «Llumuuaap — 310...».
18.  Ilpomomxure onpenenenue: «Konyc — aro...».
19.  Ilpomomxute onpeneneHue: «Y CceueHHbI KOHYC — 3TO...)».
20.  TIpomomxwute onpenenenue: «llap —31o0...».
21. Uro sByIsSIETCSI BRICOTON YCEUEHHOTO KOHYyca?
22. UTo sBIISIETCSI OCEBBIM CEUEHUEM ITMIIMHAPA, KOHYCa, YCEUYEHHOTO KOHYca, mapa?



23. Hepe‘-II/ICJ'II/ITC CAUHUIBI U3SMCPCHUA TUIOIIAAH, o0BeMa.

24. Uemy paBHO OTHOIIIEHHE TUIOMIAEH TTOBEPXHOCTEH MOI00HBIX (GUTYP B IPOCTPAHCTBE?
25.  Yemy paBHO OTHOIIEHHE 0OBEMOB MOIOOHBIX (PUTYp B IPOCTpAaHCTBE?
26. Ha3zoBute npeameTs! u3 Baiiel NpoQeccuoHanbHOM AesITETbHOCTH, KOTOPbIE UMEIOT

(bopMBI TN BpalieHusl.

KonTpoasbHnas pabora
IlepBas yacTb
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHbLL OMEEem U3 Yemulpex nPeodl0HCeHHbIX.

1. (1 6anm) B kakux enuHUIAX U3MepsieTcs 00beM MHOTOTpaHHUKA?

A) B MeTpax; b) B kyOnueckux metpax; B) B kBagpaTHbIX MeTpax; [') B IByrpaHHbBIX rpagycax.

2. (1 6amn) [Tmomraak MOTHON MOBEPXHOCTH MPU3MBI BEIYHCIIACTCS 110 (hopMyJie:

A) S =8S060k + 2 Soeu.; B) S00k =P,ev*H; B) S = Bo0ok + S Soeu; I') SO0k =2Poe*H.

3. (1 6amr) Yrto sBISETCS OCEBBIM CEYECHUEM KOHYyca?

A) paBHOOEIpeHHBIM TPEYroJibHHUK; b) paBHOOenpeHHas Tpareuus; B) npsmoyronpHuk; I)
MPSIMOYTOJIbHAS TPATICIIHS.

4. (1 6amn) Kakas ¢urypa nonydaercs npu BpalleHUU MPsIMOYTOIBHOTO TPEYTOJIbHIUKA BOKPYT
OJTHOTO U3 CBOUX KaTETOB?

A) xonyc; b) ycedennslii konyc; B) mupamuna; I') ycedeHHas mupaMua.

Bropast yacth
Ilpu eévinonnenuu 3ad0anuii 5-10 3anumiume x00 peuteHus u nOJAY4eHHBLI OMEEN.
5. (2 6anna) Pebpo ocHOoBaHMs TPAaBUIIbHOM TpeyTronbHOM mupamMuasl 3 M, anodema 6M. Halinute
ionaib O00KOBOM MOBEPXHOCTH MUPAMUJIBI.
6. (2 6anna) JIBe cTOpoHBI MapaienorpaMmma oTHocaTcs Kak 3:17, a mepumetp ero paseH 40.
Haiigure GombIyto CTOPOHY HapajuiesiorpaMma.

e

7. (2 6anna) IIpsMOyroibHUK CO CTOPOHAMHU 8 CM U 3 CM BpalaeTcst BOKPYT OOJIbIIEH CTOPOHBI.
Haiinure 06beM, miomaan O0KOBOM U MOJTHOW MTOBEPXHOCTEH MOIYYEHHOTO Tela.

8. (2 6amna) Haiinute 00bEM MHOTOTpaHHUKA, H300paXEHHOTO HA PUCYHKE (BCE JIByTrpaHHBIC
YTJIbI IPSIMBIE).

.3

D

9. (2 6amma) Knuenty HeoOXonuMo, 9TOOBI B KOMHAaTe 00s3aTEIbHO MPHCYTCTBOBAIA OOBEMHBIC
JIEMEHTBI JIeKopa IMIMHApUYecKor Gopmsbl. [locTponTs U3 6ymaru moaesns HuiauHapa. Pazmepst mis
MIOCTPOEHMSI BEIOPATh CAMOCTOSITENIBHO, C YUE€TOM TOT'0, YTO COOTHOILLIEHHUE Pajiyca K BHICOTE JOJKHO
ObITh 1:2.

10. (2 6amna) PaccuuraTh KONMYECTBO 2-X KWJIOTPAMMOBBIX OaHOK KPACKM HYXKHO KYNHUTh JUIS
OKpaIIMBAaHMs [MIMHIPHYECKOTO CBOIa mojBania. Pacxox kpacku 100 r va 1 m>. Cuurats n=3.



9TaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3ag4aHuAa

OTtser

3.5 Cmenennasn, nokazamenvnasn u nozapugmudeckas ynkyuu

(OK 01, OK 02, OK 03, OK 06.)

TeopeTnyecKkne BONPOCHI:

1. Cdhopmynupyiite onpeneneHue CTeNeHHON QyHKITHH.

2. [lepeuncnure CBOMCTBA CTETICHHON (DYHKITUH

3. ChopmynupyiiTe onpeeneHrne moka3aTeabHON (yHKITUH.

4. [lepeurcnure CBOMCTBA MOKAa3aTEIHLHON (PYHKITUN

5. Cdhopmynupyiite ornpeneneHue J0rapupmMuIecKoi GyHKIHUH.

6. [lepeuncnure cBoicTBa JOorapuPMUUECKON (PYHKITHH.

7. [Iponomxute onpenenenue: «Jlorapudm — 3T0...».

8. Uemy paBeH morapudm Mpou3BeICHUS ?

9. Yemy paBeH jorapugm 4yacTHoro?

10. [TpuBeauTe mpuMepsl JTorapupMUUYECKON CTUPAIIA B IPUPOJIC U B OKPYIKAFOIIIEM MUPE.

11.  Ha uTto HeoOX01uMO 00paTUTh BHUMAHKE MIPU PELUICHUN UPPALMOHATIBHOTO YPaBHEHUS
YETHOM CTENeHU?

12. Yemy paBeH KOpeHb YETHOM CTENEHHU U3 OoTpuLaTtenabHoro yuciaa’? Ilpusenure npumep.

13. Uemy paBeH KOpeHb HEUETHOW cTemeHu u3 oTpuuarenbHoro uucia? [IpuBenure
puUMep.

14. Ha 4yro crour oOpaTUTh BHHUMaHHE TIPH PEUICHUH JOTapuPMHUUYECKUX U
HppalMOHANIBHBIX, IPOOHO-PAIIIOHATBHBIX YPABHEHU U HEPaBEHCTB?

15. B gewm 3akmovaercs rpaduyeckuii cnoco0 penieHns ypaBHeHUH.

KoHnTtpoabHasi padora
IlepBas yacthb
Ilpu pewenuu 3a0anuil 1-4 3anuwiume npasuibHoLiL OMeEem U3 Yemolpex nPeodl0HCeHHBIX.

1. (1 6amT) Mex Ly KakKuMH JBYMs HATypaTbHEIMH 9HCIAMI HAXOIUTCS YHCIO Y 197
A)19u20;b)2u3;B)18u19;I') 3 u 4.
2. (1 6ann) Ha pucynke nzobpaxén rpaduk pynxmum Buga f(x)=a*. Haiinure 3nauenue f(2).




T
o

o 1. X%

A) 25.;B) 5; B) 32; I') Het BepHOTO OTBETA.
3. (1 6ayn) Kakas u3 ¢yHKIUI BO3pacTaloT Ha BCEi 00JIACTH OTpeIeICHIS?

A) f(x)=10g X; B) f(x)=0,7"; B) f(x)=x’; T) f(x)='281%.

2x—3
x+7
A) (-7; 1,5); B) (-00; -1,5), (7; +o0).; B) (-1,5; 7); I') (-00; -7), (1,5; +o0).

4. (1 6amn) Ykaxure 001acTh onpeaeneHus GpyHxuuu f x|=lg

Bropas yacTth
Ilpu eévinonnenuu 3adanuii 5-10 3anumiume x00 peuienus u nOaAY4eHHBLI OMEEN!.
451110 : 448
5. (2 6amra) HalimuTe 3HaueHNE BRIPAKCHUS ) ’
6. (2 6ayuta) CKOJIBKO LETBIX PENICHUH UMEET HEPAaBEHCTBO 1 <7'<49?

7. (2 6amna) Haiinure KOpeHb ypaBHEHHS logs (4 +x) = 2.
8. (2 Oamma)) PacctossHMe oOT HaOmOmaTeNs, HAXOJSAIIETocs Ha HEOONBIION BBICOTE h
KHJIOMETPOB HaJ 3eMJICH, J0 HaOI0JaeMOl MM JIMHUM TOPU30HTA BBIYMCIACTCS 1O (opMyIie

[ =V2Rh y
, e R=6400 kM — paauyc 3emiin. C Kakoil BICOTHI TOPU30HT BUAEH HA pacCTOSTHUU 48
KusioMeTpoB? OTBET BBIPA3UTE B KMIIOMETPAX.
9. (2 6anmna) B xoxe pacnaga paJnoaKkTUBHOTO M30TOINA €r0 Macca YMEHbIIAETCS MO 3aKOHY

—1/T
m(t) =my-27T
e mo— HadajJbHasg Macca usoromna, t — BpeMs, IIpomIeamee OT Ha4aJIbHOTO

MOMEHTa, 1 — nepuo nojypacnaaa. B HaganbHbI MOMEHT BpeMeHH Macca n3orona 184 mr. Ilepuon
€ro noyypacnazaa coctasiser 7 MuH. Haiinute, yepe3 ckoibKO MUHYT Macca n3oTona OyJeT paBHa
23 mr.

10. (2 6anna)Hatioume 3HaueHue ebipasicenus log 108 +log 2

ITAJIOHBLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3apaHuA

OtBer

3.6 Dnemenmut meopuu eepo;zmnocmeﬁ U MAmMeMamuuecKoll CImamucmuKu

(OK 01, OK 03, OK 04, OK 05, I[IK 1.11)



Teopernueckue BONPOCHI:

I. [Iponomxure onpenenenue: «CinydaitHoe coObiTHE — 3TO...». [IpuBeauTe npumep.

2. [IpuBenuTe npuMep AOCTOBEPHOTO COOBITHS.

3. [IpuBeauTte npuMep HEBO3MOKHOTO COOBITHS.

4. [Iponomxkute onpenenenue: «BeposTHOCTh cIy4aifHOTO COOBITUS — ATO. .. ».

5. ChopmynupyiiTe TpaBUIIO HAXOXKICHUS CIOKECHHS BEPOSITHOCTEH.

6. Cdhopmynupyiite IpaBUIO YMHOXKEHHS BEPOSTHOCTEM.

7. Kaxk naiitu cpennee apudmeTrnaeckoe 4ucaoBoro psaa?

8. Kak naiitu Mmeauany uuciaoBoro psaa?

9. Kak BerumcisieTcs pasmax 4iucioBoro psjaa’?

10.  Jlns gero Hy»XHbI JuarpaMmsl, rpaduku? [lepeuncaute BUIbI AUarpamMM.

11.  IlpuBenute npumepsl NPOSBICHUS 3aKOHA OOJBIINX YHCET B IPUPOJHBIX SIBICHUSX.

12.  IIpuBenurte mpuMepbl MPOSBICHUS 3aKOHA OOJIBIINX YHCEN B OOIIECTBEHHBIX
ABJICHUSX.

13.  Yro u3y4aer ctaTucTUKA?

14. [Iponomkute onpenenenue: «CoyeTaHue — 3T0. ...

15.  Ilpomomxure onpenenenue: «Pamelienue — 31o...».

16. [Iponomxure onpenenenune: «llepectaHoBKU — 3TO...».

KoHTpoJabLHas padoTa
IlepBasi yacThL

Ilpu pewenuu 3a0anuit 1-4 3anuwiume npasuivbHoLL OMEem U3 Uemoipex nPeod10HCeHHbIX

1. (1 6anm) Kakux coObITHI HE OBIBaE€T B TEOPUHU BEPOSITHOCTEH?

A) cnyuaiineie; b) Heciydaitabie; B) noctoBepHsie; ') HEBO3MOXKHBIEC.

2. (1 6anm) CoOblTHE, KOTOpOE IMpPH BBHIMOJHEHUH OIPEIEICHHOW COBOKYITHOCTH YCJIOBHUH,
00s13aTeIbHO MTPOU30MIET - 3TO:

A) ciydaiinoe; b) HeciyuaiiHoe; B) noctoBepHoe; I') HeBo3MoOXKHOE.

3. (1 6amr) BeposTHOCTH CIIy4ailHOTO COOBITHS €CTh HEOTPHIIATEIILHOE YHCIIO0, 3aKIIOUCHHOE
MEX/1y YUCIaMHU:

A)Oul; b)Ou100; B)-1u1;T)-100 u 100.

4. (1 6amn) I'pynmupoBka — 3T0...

A) ynopsiioueHue eIMHUL COBOKYITHOCTH I10 ITpU3HaKy; b) pazOuenune eAMHNIl COBOKYITHOCTH Ha
TPYIIIBI TI0 IPU3HAKY; B) 0000menne ennHnuHbIX (hakToB; I') 00001IeHIE € TMHIYHBIX PU3HAKOB.

Bropas yactb

Ilpu evinonnenuu 3adanuit 5-10 3anuwiume x00 peuwieHus u NOJAYYeHHbLIL OMEen.

5. (2 6anna) B oduce nuzaiiHepcKOro areHTCTBA HAXOMATCS 8 MOCETUTENEH )KEHCKOTo 1moJia u 2
MysKcKkoro. OnpenenuTb BEpOSTHOCTh TOTO, UTO MEPBBIM K KOHCYJIBTAHTY 00paTUTCS MY KUHHA.

6. (2 6amma) Ha xondepennuio npuexanu 2 ydeHbix u3 [epmannu, 3 u3 Cepbum u 7 u3
[peinapun. Kaxnaplii U3 HUX JAelaeT Ha KOH(EpEeHHWH OIWH Jokjaazn. [lopsmox mokiamoB
ompenaensercs xepeObEBKol. HalimuTe BEpOITHOCTh TOTO, YTO MATHIM OKAXKETCS JOKJIAJ YUYEHOTO U3
CepOun.

7. (2 6amna) Mama, Tumyp, Juana, Koctss u AnTOH Opocmin kpeOuii — KoMy J0CTaHeTCs
MIPOEKT 10 0OpPMIICHUIO cBaieOHOTrO 3a1a. Halimute BEpOSATHOCTD TOTO, YTO MIPOEKT TOUHO He OyAeT
BBITIOJIHATH AHTOH.

8. (2 6anna) B amuke Tpu KpacHBIX U TpH CUHUX (uiomactepa. DromacTepsl BHITACKUBAIOT IO
ouepean B ciydailHOM mopsiike. KakoBa BepOsSTHOCTH TOTO, YTO TEPBBIA pa3 CHHHU (hromacTep
MOSIBUTCS TPETHUM T10 CUETY?

9. (2 6amna) Han psn uucen: 175; 172; 179; 171; 174; 170; 172; 169. Haiinure Mmoxy psina u
cpeaHee apupMETHIECKOE psa.

10. (2 Gamma) Ilpu aHanmm3e IEHOBBIX MPEANOYTECHUN KIMEHTOB JAM3aWHEPCKOTO areHTCTBA
MOJTy4eHbI JaHHbIE, MPEICTaBICHHbIE B TAaOMUIlE: MOJS KIMEHTOB, MPHOOPETAIONINX AU3aitHepCKUe




YCJIYTH OIMHAKOBOI'O HA3HAYEHMS, HO Pa3JIMYHON 1eHbl. HailTu Moy cirydailHOM BETMYUHBI. X — LIEHBI
MPOJAaBAEMBIX YCIYT.

Xi 3500 4500 5500 | 6500 | 7500 | 8500

pi 1/20 3/20 3/20 | 8/20 |4/20 | 1/20

ITAJIOHLI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9 10
3a4aHua

OtBer




3. PDoHA OLEHOYHBIX CPEACTB I py0e:KHOro KOHTpoJs (1o uroram 3.1 —3.3)
(OK 01, OK 02, OK 03, OK 05, OK 06, IIK 1.11)

IlepBasi yacThL
Ilpu pewienuu 3a0anuil 1-4 3anuuiume npasuibHbLIL OMEEN U3 YeMbIPEX NPEOI0OHCEHHDIX.

1. Dansl Touku A(2,0,5), B(-2,6,3). Kakue koopauHaThl HIMeeT ceperHa oTpe3ka AB — touka M?

A) M(0, 3, 4); B) M(2, 3, 4); B) M(0,- 3, 4); I') M(0, 3,- 4).

2. (1 6amn) [Ipsmeie AB u CJl mapamiensubie. Kakoe pacnonoxxkenue umerot npsimeie AC u BJ[?

A) napannensHsle; b) nepnenaukyinspusle; B) ckpemuBatores; [') nepecekarorcs.

3. (1 6ayn) Kakue w3 QyHKIMHA SBISIOTCS YETHBIMU ?

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

4. (1 6amn) Ha pucynke m3oOpaxken rpaduk mpousBoanoi ¢ynkmmm y=f(x). Ilpu xakom
3HaYeHUH X QYHKIUS NIPUHUMAET CBOE HaubOoublllee 3HaUeHne Ha oTpeske [-4; -2] ?

¥

N
N r=,R)

A)0,5;b)-4;B)-5;T) 1.

Bropast yacth

Ilpu eévinonnenuu 3ad0anuii 5-10 3anumiume x00 peuteHus u nOJAYYeHHBLI OMEEN!.

5. (2 6anna) Yepes xoHibl oTpe3ka AB u ero cepenuny M mpoBeieHbI apajiebHbIe IPsSMEbIE,
MEePECEKAIOIINE HEKOTOPYIO IIOCKOCTh B TOUKax Aj, By u M. Haitnure muny otpeska MM, ecnu
otpe3ok AB He nepecekaer miaockocTs U eciii AA=6 cm, BB1=4 cm.

6. (2 6amna) [lansl TOYKH A(6,7,§§l)_ , B(8,2,6). Haiinute nnuny Bektopa AB.

7. (2 6anna) Haiiaure gl 2)7 eccmt@® =0,5.

8. (2 6ayuia) MaTepuaibHas TOUKA JABMIKETCS IPAMOJIMHENHO 10 3aK0oHY X(t)=t>-13t+23 (roe x —
paccTosiHue OT TOYKH OTCUeTa B METpax, / — BPEMs B CEKYHJIaX, U3MEPEHHOE C Hayasa JBKeHus ). B
KaKoi MOMEHT BpeMeHH (B CEKyHax) e CKOPOCTh ObLTa paBHa 3 M/c?

9. (2 6amna) dana ¢pynxuus f(x)= 3x*+1. Uemy pasna F(1)?

10. (2 6amna) Pemute ypaBHeHnue cosx=1. B oTBeT 3anuimre HauMEHbIITUN HEOTPHUIIATEIIbHBIN
KOPEHb.

ITaJIOHLI OTBETOB:

Homep 1 2 3 4 5 6 7 8 9 10
3apaHuA

OtBer




III. OHMCAHUE OPTAHU3AIIMU OHEHNBAHUA U ITPABUJI ONPEJAEJEHUSA
PE3YJIbTATOB OHEHUBAHUA.

YpoBeHb MOATOTOBKH OOYYAIOIIMXCS MO0 Y4eOHON AMCHMILIMHE OLIEHWBAETCs B Oammax: «5»
(«OTIHIHOY ), «4» («XOPOIIOY), «3» (KYIOBIETBOPUTEIBLHOY), «2» («HEYOBIETBOPUTEIHLHOY).

OneHka «omauuHoy - 00y4aroUIuiics MOKa3bIBaeT MOJHbIC U TTyOOKHE 3HAHUS TIPOTPAMMHOTO
MaTepuanga, JIOTUYHO H apryMEHTHPOBAaHO OTBEYAaeT HA TIOCTABIICHHBIM BOMPOC, a TaKKe
JIOTIOJTHUTEIBHBIE BOMIPOCHI, TOKA3bIBAET BHICOKHI ypOBEHBb TeOpeTudeckux 3HaHui. [IpakTudeckyro
yacTh BbinosHsaeT Ha 100%.

OneHka «xopouioy - 00y4Jaromuics MOKa3bIBaeT IMy0OOKHe 3HAHHS MPOTPAMMHOTO MaTepHuaa,
IPaMOTHO €0 M3JIaraeT, TIOCTATOYHO IMOJIHO OTBEYACT Ha MOCTABJICHHBIN BOMIPOC U JIOTIOTHUTEIHHBIC
BOMPOCHI, yMeNno GopMyIupyeT BbIBOABI. B Toke BpeMsi MpH OTBETE AOIMYCKAET HECYIIECTBEHHbBIC
norpemHocTy. [TpakTrueckyto yacts BoinosHsAeT Ha 90%-80%.

OneHka «yoosnemgopumenbHo» - 00y4aIOIIUNACS MOKa3bIBAET IOCTATOYHBIE, HO HE TIIyOOKHe
3HAHHS MTPOTPAMMHOTO MaTepHalia; P OTBETE HE JOIMyCKaeT TPYOhIX ONTMOOK WIIH MPOTHBOPEUHA,
OJTHAKO B (JOPMYITUPOBAHUHU OTBETA OTCYTCTBYET IOJKHAS CBSI3b MEXKY aHATTU30M, apryMeHTaluel u
BBIBOJIaMU. J1JIs TOTyYeHHSI TIPABUIILHOTO OTBETA TPeOyeTCs YTOUHSIONME BOIPOCHL. [IpakTuieckyro
yacTh BbINoJHsAET Ha 70%-60%.

OreHKa «Hey0061emeopumenbHo» - 00yJaroIIUiiCs MOKa3bIBaET HEJJOCTATOYHbIC 3HAHUS
MPOrpPaMMHOTO MaTepuaa, He Cloco0eH apryMEHTHPOBAHO U MOCJIEIOBATEILHO €ro U3Jararhb,
JIOITyCKAaeTCs TPyObIe OIMOKY B OTBETAX, HEIIPABUIIBHO OTBEUYACT HA MMOCTABIICHHBIA BOIIPOC U
3aTpynHseTcs ¢ oTBeToM. [IpakTideckyro 4acTh BbIONHsAET Ha MeHee 50%.

DK3aMeH IO Y4YeOHOH JHCHUIUIMHE IPOBOTUTCS B TIEPHOJA SK3aMEHAIIMOHHBIX CECCHH,
YCTaHOBJICHHBIX KalleHAAPHBIM y4eOHBIM TpadukoM. DK3aMeH MPUHUMAETCS MpPEernoaaBaTelsiMu,
KOTOpBIC ITPOBOIMIIN 3aHATHUS 110 JTAaHHOW yUeOHOW AUCIIUTIINHE.

Bo Bpems sk3ameHa yueOHON TUCIUIUTMHE AOMYCKAeTCs UCMOJIb30BaHNE HATIISIIHBIX TTOCOOUIA,
MH(OPMAIIMOHHO-CIIPABOYHBIX MATEPHAJIOB B BujAe TaONWIl W CXEM, IEpeYeHb KOTOPBIX 3apaHee
pErJIaMEHTUPYETCSL.

IVv. KOMILJIEKT OIIEHOYHbIX CPEIACTB JJIA 9K3AMEHA o

OBIIIEOBPA30OBATEJIBHON YYEFHOU JUCHUILIIMHE: <MATEMATHKA»

Koa n HaumeHnoBaHue (hopMHUPYeEMBIX
KOMIeTeH Uit

Kpurtepnn onenkn

OK 01.

Bri0upaTs cnocoObl pereHus 3a1ad
npoQecCHOHAIBHON e TEIbHOCTH
MIPUMEHUTENIFHO K Pa3IMYHBIM KOHTEKCTaM

OK 02. Ucnonr30BaTh COBPEMEHHBIE CPEICTBA
MOWCKa, aHAIIN3a U HHTEPIPETAIINN
nHopMariu, 1 THOOPMAITHOHHEBIE
TCEXHOJOI'HHN JIs BBIIIOJIHCHUS 3a41a4
po(heCCUOHANBHOM JIeATEILHOCTH

OK 05. OcyuiecTBisiTh YCTHYIO U
MMMCEMEHHYIO0 KOMMYHUKAITHIO HA
rocyJIapCTBEHHOM si3bIKe Poccuiickoii
®denepanuy ¢ y4eTOM OCOOCHHOCTEH
COLMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTA

- YPOBEHb OCBOCHHSI CTY/ICHTOM MaTepuara,
MpeyCMOTPEHHOTO Y4eOHOM

MIPOrpaMMOii TI0 y4eOHOMN UCIUTLIHHE;

- TCOPCTUYCCKUEC 3HAHMA ITPH BBITIOJTHCHUN
MIPAKTUYECKUX 33]1aY;

- YpOBEHb 000CHOBAaHHOCTH, YETKOCTH, KPATKOCTH
W3JI0KEHHS OTBETA MPU COOJIFOICHUH TIPUHITHUITA
TIOJTHOTHI €r0 COJICPIKAHMS.

Yci0BUA BbINOJHEHUS 3aJaHUS




1. MecTo BBINOIHEHHS 3aJaHUs: KAOWHET MaTEMATUKH

2. MakcumanbHO€e BpeMsi BBINOJHEHUS 3aJaHust: 90 MUHYT

3. BrI MOkeTe BOCTIONIB30BAThCS: TAOIHIIAMHU PalMaHHONW MEPhl OCHOBHBIX YTJIOB B TPUTOHOMETPHH, TAOIHUIIAMHU
MIPOW3BOAHBIX, TAOHIIAMH ITEPBOOOPA3HBIX.

Ha BblnonHeHHWE NHCBMEHHOM SK3aMEHAIMOHHOW paboThl MO MaTeMaTHKe Jaercs 2
akajgemuueckux daca (90 MUHYT).

DK3aMeHaIMOHHas paboTa COCTOUT MX 2-X YacTei: 00s3aTeNbHOM U TOTOTHUTEIBHOM.

OO0s3atenbHasl  4YacTh  COACPXKHUT  3aJaHUS  MHUHUMAIBHOTO  00s13aTE€TFHOTO  yYPOBHS,
JIOTIOJTHUTENbHAS YaCTh — O0JIee CIOYKHBIE 3a/1aHusl.

[Ipn BbIMONIHEHNHU 3aJaHUM 00s13aTENBbHON 4YacTu TpeOyercs MpelICTaBUTh XOJA pEHICHUS U
yKa3aTh MOJYYCHHbIH OTBET. 3a MPaBUIbHOE BHIMOJIHEHUE JTI000T0 3aJaHus U3 00s13aTeIbHON YacTu
oOydaromuiicss mony4aer ofauH Oamin. Ilpu BeImonHeHMH 3aaHHUs U3 JIOMOJHUTENBLHOM dYacTu
HE00X0UMO MOJPOOHO OMHMCATh XOJ PELICHUs M JaTh OTBET. lIpaBMIIbHOE BBINOJIHEHHE 3aJaHUN
JIOTIOJIHUTEBHON YacTH olleHHBaeTcs 3 6annamu uinu 1-2 GanamMu 3a 4aCTUYHOE pEelIeHHE.

bannbl, nony4yeHHbIE 32 BCE BBIIOJIHEHHBIE 3a/1aHUsl, CYMMUPYIOTCSL.

Illxana nepesooa 641106 6 OmMmemKu N0 NAMUOANTLHOI cUCeMe

Ommemka Yucno 6annos,
Heo0x00umoe 015 NOJIYUeHUs OMMEmKU
«3» (y008.) 6-9
«4» (xopowio) 10-13
(He MeHee 00H020 3a0aHusl U3 OONOIHUMENLHOU YaACmu)
«5» (omauuno) bonee 16
(He MeHee 08yX 3a0anull U3 OONOJHUMENbHOU Yacmu)

IK3amenayuonnblie 3a0aHUA NO MAmeMamuKe
Oos3aTe/ibHAsl YACTh
IIpu BeimoTHeHnu 3aganuii 1-12 3anuinTe X0 pelieHns U NOJy4eHHBIH OTBeT.
1. (OK 01) (I 6ann) Beraucnute: 2sin(m/6)+2cos(n/3)
2. (OK 01), (I 6ann) Ha pucyHke >XKUpHBIMU

L)
TOUKAMH TIOKA3aHO CYTOYHOE KOJHYECTBO OCAIKOB, 45
BbINa1aBmIuX B Dnucte ¢ 7 mo 18 gexadps 2001 roxa. ;q il
ITo TOPU30HTaIM YKa3bIBAIOTCS YHCIA MECAla, M0 so J,’f "\
BEPTHKAIN — KOJIMYECTBO OCAJIKOB, BBIIABIIMX B =7 TR
COOTBETCTBYIOIIMI JI€Hb, B MWUIUMETpax. Jlms 15 ! ]H'., }f
HArJAJHOCTH  JKMPHBIC ~ TOYKH  HA  PHUCYHKEe 7 - | 7
coeuHEeHbl JUHHEH. OmpenenuTe MO PHUCYHKY, oo

CKOJIBKO JHEM BBIIIagajIo Oonee 2 MUJUIUMETPOB

0CaIKOB?
3. (OK 01), (I 6ann) CrouMOCTb yCIyT YaCTHOTO Ju3aiiHepa Bo3pocia Ha 10%. Onpenenurs,
CKOJIbKO CTOMJIM YCIIYTH TU3aiiHepa J10 MOJI0pOKaHMs, €CIIU Mociie KIueHT 3amnatui 55000py6?
4. (OK 02), (1 6ann) Ha tapenke 16 mupoxKoB: 7 ¢ ppIOOH, 5 ¢ BapeHbEeM U 4 ¢ BUIITHEH.
Ons nayraa BeIOMpaeT ouH NUPOKOK. Haliiute BEpOSITHOCTH TOTO, YTO OH OKAXKETCS €
BHILIHEH.
5. (OK 02), (1 6ann) Haiinure 3Ha4YeHne BoIpakeHus log,2 + log, 32

6. OK 05, (1 6ann) Haiijure KOpeHb ypaBHEHHST F=ta=E
7. (OK 05)(I 6ann) Pemmte HepaBeHCTBO 25" > 64. B 0OTBET 3amumnTe HaUMEHbBIIEE

1=



TOJIOXKHUTECIBHOC YHCIIO.

xX42 1

8. (OK 01) (1 6ann) Haiinure KOpeHb ypaBHEHUS o
y25x4—6x2+7x—1

9. (OK01), (1 6ann) Haiinure mpou3BoAHYIO GyHKIIUU B TOUKE X=0: 4

10. (OK 01), (I 6ann) Kactpromns, opopMIIeHHAs 110 UHAUBHIyaIbHOMY 3aKa3y, HMEeT

dbopmy mmnuHapa. Beicota kactpromm 35 cM, guamerp ocHoBanms 20 cM. Paccuuraiite

BMECTUMOCTD JaHHOW TOCY/IbI, ICJICHHYIO Ha TT.

JonoHUTeIbHASA YaCTh

Ilpu eévinonnenuu 3ad0anuii 13-16 3anuwiume xo00 peuwienusn u nOJIy4eHHbLIL Omeem

11. (OK01), (3 6arra) Beraucnute Tuiomaab y4yacTka CT0JIa, OTBEACHHOTO JIJIsl IPE3EHTAIlUN
JIEKapCTBEHHBIX PACTEHUM, IEPUMETP KOTOPOTO OTPAaHUYMBAIOT JTUHUU

y=x>-2x-2 n y=-x>+2. Beimonnure yeprex. OTBET JaliTe B KBAAPATHBIX METPAX.

12. (OK 01), (3 6anna) Pemmre ypaBHenue sin’x - 2sinx=0. B oTBeT 3anuiuure KOIMYECTBO
pelIeHui, TpuHaAIekKaIuX NpoMexyTKy [0; 47.]

13. (OK 01) (3 6anna) 3aka3 Ha 126 ynakoBOK JIEKapCTB MEPBbIil IPOBU30P BBIIOJIHAET HA 5

gacoB ObicTpee, ueM BTOpOH. CKOJBKO YHAaKOBOK 3a 4ac W3rOTAaBJIMBAET MEPBBIMA NMPOBHU30D, €CIIU

HU3BCCTHO, YTO OH 3a YaC MOXCT NPUTOTOBUTH HA 5 YIIaKOBOK 0oJIbIIIE BTOpOFO?

ITaJIOHbI OTBETOB:
Homep 1 2 3 4 5 6 7 8 9 10 11 | 12 | 13
3apaHuA

OTtser
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