I'AOY BO «/larectancKkui rocy1apCTBeHHbIA YHUBEPCUTET
HAPO/JHOI'0 X03AUCTBA»

Ymeeporcoena pewenuem
Yuenozco coeema J[I'VHX,
npomokon Ne9 om 21 mapma 2026 .

Kadeapa maTtemaruku

PABOYASA ITPOI'PAMMA JIMCHUIIJIIMHBI
«MATEMATHUKA»

IHpodeccus 15.01.05 Cpapmuk (py4HOH U YACTUYHO
MEXAHU3MPOBAHHOMN CBAPKH (HAILIABKH)

KBanudukanus — ceapuuk

dopMa 00yuyeHUsI — OUHASA

JOKYMEHT NoArnmMCcAH
SNEKTPOHHOWM MOAMUCHLIO

CepTtudumkat: 00A9E2DAF91A2F57E988B751E574CFCC
Bnapeneu: byyaes Axmen Namuaosuy
[OevictBuTeneH: ¢ 23.09.2025 go 17.12.2026

\. J

MaxaukaJuaa — 2026



CocraButesib — ApnaeBa Ilatumatr AckeHJepoBHA, IMpernojaBaresib Kadeapbl
MaTeMaTHKH JlarecTaHCKOro rocy/1apCTBEHHOTO YHUBEPCUTETA HAPOTHOTO XO3MCTRA.

Buyrpennmii peunenseHT — ApgaeBa Ilatumar AcKeHIEpOBHA, CTaplIUi
npenoAaBaTens KadeAapbl MaTeMaTHKU JlarecTaHCKOro TOCyJapCTBEHHOTO YHUBEPCHUTETA
HapOJHOTO XO351CTBaA.

Buemnnii peunensent — JlyryeBa Apwusza CaablkoBHA, KaHAWIAT (UMUKO -
MaTEeMaTHYECKUX HayK, JIOIEHT Kadeapbl NPUKIATHOW MaTeMaTHKu JlarectaHCKOro
roCcyJapCTBEHHOTO YHUBEPCUTETA.

Pabouas  npoepamma  Oucyunauwer  «Mamemamuxay — paspabomana 8
coomeemcmeuu ¢ mpebdosaHusMU HeoepaibHo20 20CY0apCmeeHH020 00pa308amenbHO20
cmanoapma cpeoHe2o NpogeccuoHarvio2o obpazosanus no npogheccuu 15.01.05
Ceapwux (py4HOU U 4aCMU4HO MEXAHU3UPOBAHHOU C8APKU (HANAABKU), YINEEPHCOEHHO20
npuxazom Munucmepcmea obpazosanusi u nayku Poccutickoti @edepayuu om 15 Hoa6ps
2023 2., Ne 863, & coomeemcmeuu ¢ npukazom Mununpoceewenus Poccuu 24.08.2022 2.,
Ne 762 «O6 ymeseporcoenuu Ilopsoka opeanuzayuu u ocyujecmeieHus 00pazo8amenbHoll
oesimenlbHOCmU N0 00pa308amenbHbiM  NPOCPAMMAM CPeOHe20 NpohecCUOHATIbHO20
obpazoeanusy, 6 coomeemcmeuu ¢ npuxasom Munucmepcmea 00pazoeanusi U HAYKU
Poccuiickoti @edepayuu om 17 mas 2012 2. Ne 413 «O6 ymeepoicoenuu ¢hedepaibHo2o
20CY0apCmeeHH020 00pa308amelbHO20 CMAHOAPMa cpeoHe20 obujeco 00pa308aHUAY.

Pabouas mporpamMma AMCIHUIUIMHBI «MaremaThka» pa3MmelicHa Ha O(UIIHATIbHOM
carite www.dgunh.ru.

AnaeBa I1.A. PaGouass mporpamma nucuuiuinHbel «MaTtemaTuka» s npodeccuu
15.01.05 Cpapmuk (py4HO M YaCTUYHO MEXAHU3UPOBAHHOW CBAPKHU (HAIUIABKH). —
Maxauxkana: JII'VHX, 2026. - 57 c.

PexoMeH0BaHa K yTBepXkAeHUIO YueOHo-meToauueckuM coetom JII'YHX 10
mapta 2026 1.

PekoMmeH/iOBaHa K YTBEPKIEHUIO PYKOBOAMTEIEM OOpa30BaTEIbHOW IMPOTPaMMBI
CIIO — mnporpamMmbl MOATOTOBKH KBAIH(DHUIIMPOBAHHBIX PAOOYMX M CIyXKAIIUX I10
mpodeccun  15.01.05 Cpapmuk (pydHOH € YaCTUYHO MEXAHU3UPOBAHHOW CBapKu
(mamnaBku), Canaxosoit 1.H.

Onobpena Ha 3acenannu Kadgeapbl MaremaTuku 24 dhepanst 2026 r., mpotokos Ne 7.


http://www.dgunh.ru/

Paznen 1.

Paznexn 2.

Pa3nmexn 3.

Paznexn 4.

Paznen 5.

Pa3nen 6.

Pa3men 7.

Pa3nexn 8.

Pa3nen 9.

Conep:xanue

[lepeueHp miIaHUPyEMBbIX pe3yJIbTaTOB OOYYEHHS MO JTUCHUILITUHE

Mecto  AUCHMIUIMHBL B CTPYKType  00pa3oBaTelbHOM
10 10) 0 F2 1Y 0119 GO R

O0beM AMCUMIUIMHBI C YKa3aHHEM KOJMYECTBA aKaJeMHUECKHUX
9YacoB, BBIJCICHHBIX Ha KOHTAaKTHYIO paboTy oOydaromuxcs ¢
npenogaBaresnieM (MO0 BUAaM  y4eOHBIX  3aHITUH), Ha
CaMOCTOSITENIbHYI0  paboTy W (opMy  MPOMEKYTOUHON
ATTECTALIMM . « .. e eee ettt et et e et e et e et e et e e e e e e e aeeeaeeaneaans

ConepxaHue OHUCHUIUIMHBI, CTPYKTYPUPOBAHHOE MO TEMaM C
yKa3aHUEM OTBEACHHOI'O KOJIMYECTBA AaKaJIEeMHUYECKUX YacoB U
153791 (0): IS (SI0) 03 Qe )6 4 071 DR

[lepeyeHb OCHOBHOM M JOTOJHUTEIHHOU YUE€OHOUM JHUTEpaTyphl,
HEO0OXOAMMOMU JIJIs1 OCBOCHUSI TUCHMIIITUHBL. . . .o uveeeeenaeannennne.

Ilepeuenp pecypcoB HH(POPMAIMOHHO-TEICKOMMYHHUKAITMOHHON
CeTH «IHTEpHETY, HEO0OXOIUMBIX 1St OCBOCHMUS
D107 001005 010115 1 13 (R

[lepeyeHr  JNHUIICH3MOHHOTO  TPOTPAMMHOTO  OOecredeHHUs,
MH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM M MPOGECCHOHATBHBIX
003 JTAHHDBIX . - e e vv ettt e e e e e e e e e e e e e e e

Onucanue maTepuagbHO-TEXHUYECKOU 0asbl, HEOOXOIUMOU ISt
OCYILIECTBJIICHUsI  00pa3oBaTEIBLHOTO  Mpoliecca  JTUCHUILUIMHE

.................................................................................

36

36

37

53

54

54

55

55

61



Pa3znea 1. Ilepeyensb mMJIaHUPYyeMBbIX Pe3yJdbTATOB 00y4YeHUsI M0 UCHUIIIIMHE

1.1 leab AuCUUMIAHBI

Copnepxkanre mporpaMMbl  001Ie00pa30BaTeIbHON JTUCIUIIIMHBI «MaTeMaTrukay
HaIPaBJICHO Ha JOCTIKCHUE PE3YJIHTATOB €€ M3YUYCHUS B COOTBETCTBUU C TPEOOBAHUSIMU
dI'OC COO ¢ yuerom npodeccronanbHol HanmpapieHHOcTH OPI'OC CIIO.

1.2 Ilnanupyemblie 0CBOEHUSA

pe3yJbTaThbl 001meo0pa3oBaTeIbHOM

aucuuImIMHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

Koo u naumenosanue
Gopmupyemovix
KoMnemeHyuu

Ilnanupyemoie pezyiomamot 0c60eHUA OUCYUNTUHBL

Oobwue

ﬂucuunﬂuuapnbze

OK 01. Beibupatp
CIOCOOBI pelIeHUs
3a1aq
1poheCCUOHAIBHOM
JESITeIbHOCTH
OPUMEHUTENBHO K
pa3INYHbIM
KOHTEKCTaM.

- TOTOBHOCTH K TPYY,
OCO3HAHHE IICHHOCTH
MacTepCTBa, TPYI0II00HUE;

- TOTOBHOCTB K aKTUBHOMU
JEATETLHOCTH TEXHOJIOTHIECKOM
U COLIMAJIbHOW HAIPaBJICHHOCTH,
CIIOCOOHOCTH MHUIIMMPOBATD,
MJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHSATH TaKyIO
JeSTeILHOCTD;

- UHTEpeC K pa3nu4HbIM chepam
npodecCHOHAILHON
NEeATEeTLHOCTH,

OBnazieHre YHUBEPCAIbHBIMU
y4eOHBIMU TT03HABATEILHBIMHU
NEUCTBUSIMHU:

a) 6a30BbIE JJOTUYECKUE
JNIEUCTBUS:

- CaMOCTOSITEIHHO
dbopMyIupOBaTh U
aKTyaJIM3UpOBaTh MpoosIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
- YCTaHABIIMBATh CYIICCTBEHHBIM
MIPU3HAK WJIA OCHOBAHUS JIJIS
CpaBHCHHMS, KJlacCU(PUKAITIU 1
0000IIEHHS;

- OTIPECIIATH LIEITH
NeATeTLHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUHU UX
JIOCTUKEHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B
paccMaTpPUBAEMBIX SBIICHHSIX;

- BHOCHTh KOPPEKTUBHI B

-BJIaJIETh METOJAMH

JA0Ka3aTCJIbCTB, AJITOpUTMaMU

pelIeHus 3a7a9; YMEHUE
dbopmyIHpoBaTh
OTIpe/ICTICHUS, aKCHOMBI U
TEOPEMBbI, IPUMEHSTH UX,
IPOBOJUTH JOKa3aTeIbHbIC
pacCy>kJIeHUS B XOJI€
penieHus 3a1ay;

- YMETh OTIEpUPOBAThH

IIOHATHUAMM: CTCIICHD YHCJIA,

jorapudM 4ucia; yMEeHue
BBITIOJTHATH BHIYUCIICHHEC

3HAYE€HUI U TpeoOpa30BaHUs
BBIPAKEHUN CO CTENEHSIMU U

aorapupmMamu,
npeoOpa3zoBaHus JpOOHO-

pairuOHAJIbHBIX BBIp&)KCHPIfI;

- YMETH OIIEpUPOBATH

IMOHATHUAMMU: PAllMOHAJIBHEIC,

VppalUOHAIBHBIE,

ITOKAa3aTCJIbHBIC, CTCIICHHBIC,

jorapuMUYECKUe,
TPUTOHOMETPUUECKHE

YPAaBHCHUA U HCPABCHCTBA, UX

CUCTEMBI,
- YMETh OTICpUPOBATH
TMOHATUAMU: (DYHKITHS,
HernpepbiBHAS PYHKIUS,
IPOU3BOIHAS,
nepBoooOpaszHasi,
ONPEAECICHHBIN UHTErPal;
yMETh HAXOUTh

IMPOU3BOAHBIC 9JICMCHTAPHBIX
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JIeSITEIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3yJIHbTAaTOB
IIEJISIM, OIICHUBATh PUCKHU
MOCJIEICTBUN ACATEIbHOCTH,

- pa3BUBATh KPEATUBHOE
MBIIIJICHUE TP PEIICHUN
YKU3HEHHBIX TPOOIeM

0) 0a30BBIC HCCIIEAOBATEILCKUE
EeUCTBHUS:

- BJIaJICTh HaBBIKAaMU y4eOHO-
HCCJIEN0BATEIILCKOHN 1
MIPOCKTHOM JEATEIbHOCTH,
HaBBIKAMHU Pa3pEIICHUS
npo0em;

- BBISBIIATHh IPHYHHHO-
CJIE€ICTBEHHBIE CBSI3HU U
aKTyaJIn3upoBaTh 3a/1ady,
BBIJIBUTaTh THIIOTE3Y €€
pelieHrs, HAaXOAUTh apTyMECHTBI
JUIS 1OKa3aTeIbCTBA CBOUX
YTBEPKJICHUM, 3a7aBaTh
rapaMeTphl U KpUTEPUHU
peleHNs;

- aHAJTM3UPOBAThH MOJYICHHBIC B
X0JI¢ peleHus 3a1auu
PEe3yJIbTaThl, KPUTHUECKHU
OIICHUBATh MX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh N3MCHECHHE B
HOBBIX yCJIOBHSIX;

- YMETb MTEPEHOCHUTH 3HAHUS B
MO3HABATEILHYIO 1
MPaKTUYECKYIO 00J1acTh
KU3HEAEITEIbHOCTH,

- YMETh HHTETPHPOBATH 3HAHMS
13 pa3HbIX MPEIMETHBIX
o0Oacreii;

- BBIJIBUTaTh HOBBIC HJIEU,
npeiaraTh OpUrHHAIbLHBIC
MTOAXOJIbI M PCIICHHMS;

M CIIOCOOHOCTH MX
HCIIOIB30BaHUS B
MO3HABAaTEIbHON U COLIMAJIbHOM
MPaKTHKE

GyHKUUNA, UCTIONIB3Y S
CIIPaBOYHBIEC MATEPHAIIBI;
VCCIIEIOBATh B ITPOCTEUIIINX
cinydasx QyHKIIUU Ha
MOHOTOHHOCTH, HAXO/IUTh
HanOOJIBIITNE M HANMCHBIIIHEC
3Ha4YCHUS (PYHKITUH; CTPOUTH
rpauKd MHOTOUYJICHOB C
UCIIOJIb30BAaHUEM armapara
MaTEMaTUYECKOT0 aHaIN3a;
IPUMEHSITH TPOU3BOIHYIO
IIPU pEUICHUN 3a]1a4 Ha
JIBIKEHUE; PEelIaTh MPAKTUKO-
OpUEHTHUPOBAHHBIC 33/1a4U Ha
HanWOOJIBITNE M HANMCHBIIIHEC
3HAYCHUS, Ha HAaXOXKICHUE
Iy TH, CKOPOCTH B YCKOPCHHUS;
- YMETh OTICpUPOBATH
MOHATHUSMU: PaIlHOHAILHAS
(GyHKLHMS, TOKa3aTeNbHAs
byHKIIUS, CTEeTIEeHHAS
byHKUUs, TorapudMuyecKast
byHKIWMA,
TPUTOHOMETPUUECKHE
byHKIMHU, 0OpaTHBIE
byHKINUN; yMEHUE CTPOUTH
rpauKy U3y4EeHHBIX
(yHKUUNA, UCTIOJIB30BATh
rpauKy Mpu U3y4eHUH
MPOLIECCOB U 3aBUCUMOCTEN,
IIPY PEIICHUH 3a71a9 U3
JIPYTUX Y4eOHBIX MPEAMETOB
Y 3a]1a4 U3 peajbHOU KU3HU;
BBIpaKaTh (hopmynamMu
3aBUCUMOCTH MEXKITY
BEITMYMHAMU;

- YMETh pelIaTh TEKCTOBBIC
3a/1auu pa3HbIX TUIIOB (B TOM
YHCJIe Ha MPOIICHTHI, IO U
4acTH, Ha JIBIKEHUE, padoTy,
CTOMMOCTH TOBApPOB M YCIYT,
HAJIOTH, 3a1a4d U3 00JIaCTH
yIPABJICHUS JIMYHBIMU U
ceMeHbIMU (PUHAHCAMU);
COCTAaBJISITh BBIPAXKEHUS,
ypaBHEHUS, HEPABEHCTBA U UX
CUCTEMBI 10 yCIIOBHUIO 3a1a4H,
WCCJIEIOBATh MOTYUECHHOE




pelIeHre U OLIEHUBATh
IPaBIOI0I00HOCTh
pe3yJIbTaTOB;

- YMETh OTIEpUPOBATH
MOHATHUSIMU: CPEIHEE
apudMeTHIECKOe, MeINaHa,
HauOOJIbIIIEE U HAUMEHBIIIECE
3HAYEHHUS, pa3Max,
JTUCTIEPCHS], CTAHIapTHOE
OTKJIOHEHHE YUCIIOBOIO
Habopa; yMETh U3BJIEKATD,
UHTEPIPETUPOBATH
uHdOopMaIuIo,
IIPE/ICTAaBIICHHYIO B Ta0IMUIIaX,
Ha Juarpammax, rpadukax,
OTpa’KaroIy0 CBOMCTBA
peaIbHBIX MPOIECCOB U
SIBJICHH; TIPEJICTABIISATh
UH(OPMAIIHIO C TOMOIIBIO
Ta0JIMI] U JUarpaMM;
UCCJIeI0BATh CTATUCTUYECKUE
JTAaHHBIE, B TOM YHCIIE C
npUMeHEHUEM TpadruuecKux
METOJIOB U AJIEKTPOHHBIX
CPEACTB;

- YMETh OTIEpUPOBAThH
MOHATUSIMU: CITyYaUHBIA OTIBIT
U CIy4aifHOE COOBITHE,
BEPOSATHOCTD CIy4ailHOTO
COOBITHS; yMEHUE BBIYUCIISATH
BEPOSITHOCTD C
UCIIO0JIb30BaHUEM
rpagu4ecKux METOI0B;
IPUMEHSTH (OPMYJIBI
CJIOKEHUS Y YMHOKCHUS
BEPOSITHOCTEH,
KOMOWHATOpHbIE (haKThl U
(bopMyJIBI TIPHU peIIEHUN
3a/1a4; OIICHUBATh
BEPOSITHOCTU PEATBHBIX
COOBITHI1; 3HAKOMCTBO CO
CTy4yalHBIMH BEITMYUHAMH,
yMEHUE IPUBOJIUTH IPUMEPHI
POSIBJIICHUSI 3aKOHA OOJIBIITNX
YHCeN B MPUPOJIHBIX U
OOIIECTBEHHBIX SBJICHUSIX;

- YMETh OTIEpUPOBATH
MOHATUSIMU: TOYKA, MPsMasl,




IJI0CKOCTb, TPOCTPAHCTBO,
JNBYTPaHHBIN YOI,
CKPEITUBAOIINECS MPSMBIE,
napauieaTbHOCTD U
MEPICHANKYJIIPHOCTh
MPSMBIX U IJIOCKOCTEU, YTOJ
MEXIY MPSMBIMU, YTOJT
MEXY TIPAMOM U
IJIOCKOCTBIO, YTOJl MEXKITY
IJIOCKOCTSMH, PACCTOSIHUE OT
TOYKH JI0 TIJIOCKOCTH,
PACCTOSTHUE MEX]TY TPSIMBIMH,
PACCTOSTHUE MEXKITY
MJIOCKOCTSIMU; YMEHHE
WCITIOJIB30BATh TIPH PEIICHUN
3a71a4 U3y4eHHbIE (PaKThI U
TEOPEMBI TUTAHUMETPHH;
yYMEHUE OIICHUBATH Pa3Mephl
00BEKTOB OKPYKAIOIIETO
MUPA;

- YMETh ONepUpPOBaTh
MOHSATUSIMU: MHOTOI'PAHHUK,
CEYeHHE MHOTOTPaHHUKA,
KyO, mapajuiesenurne,
npu3Ma, nupamuaa, urypa u
MOBEPXHOCTH BpalllCHHUS],
IAJIUHIP, KOHYC, map, chepa,
cedeHus! GUTYPBI BPAIICHHUS,
IJI0CKOCTb, Kacarouasics
cdepsl, UMIUHAPA, KOHYCa,
TUIOMIAh TIOBEPXHOCTH
TUpaMUIbl, IPU3MBbI, KOHYCA,
HUIMHAPA, TUIOaab cPepsl,
00beM Ky0a, mMpSIMOYTOJILHOTO
napaiyieyienumnena,
UPaMUIbl, TPU3MBI,
UINHAPA, KOHYCa, 11apa;
yMEHHUE U300pakath
MHOTOTPaHHUKHU U
MOBEPXHOCTH BPAIICHUS, UX
CEUYCHHS OT PYKH, C TIOMOIIIBIO
YEPTEIKHBIX HHCTPYMEHTOB H
AIIEKTPOHHBIX CPEJICTB;
yMEHHUE PACIO3HaBATh
CUMMETPHIO B MPOCTPAHCTBE;
yMEHHUE PACIO3HABATh
IPaBUJILHBIC MHOTOTPAHHUKY;
- YMETh OTIEpUPOBATH




MOHSATUSIMU: IBUKEHUE B
IIPOCTPAHCTBE, MTOA00HBIC
(GUTYpBI B IPOCTPAHCTRE;
UCIIOJIb30BATh OTHOIIICHHUE
IJIONIAJEH IOBEPXHOCTEN U
00BEeMOB TTOTO0HBIX (HUTYDP
IIpY pEIICHUH 3a71a4;

- YMETb BBIYUCIISTh
r€OMETPUYECKHUE BEIIUUNHBI
(ImuHa, yroJ, Ioaib,
00BEM, IIOIIAAb
MOBEPXHOCTH ), UCTIONB3YS
U3y4eHHbIC (POPMYIIBI U
METO/IbI;

- YMETh OTICPUPOBATH
MOHATHSAMU: TIPSIMOYTOJIbHAS
cucTeMa KOOp/IMHAT,
KOOPJIMHATHI TOYKH, BEKTOP,
KOOPJIMHATHI BEKTOPA,
CKaJISIPHOE MPOU3BECHUE,
yTOJI MEX]Ty BEKTOpPaMH,
CyMMa BEKTOPOB,
poU3BEeJICHUE BEKTOpa Ha
YHUCJIO; HAXOJIUTh C TTIOMOIIBIO
U3YYEHHBIX (HOPMYTT
KOOPJIMHATHI CEPEUHBI
OTpE3Ka, PACCTOSIHUE MEKITY
JIBYMSI TOUKaMHU;

- YMETb BBIOMPATH
MOAXOASAIINNA U3YYEHHBIN
METOJI JIJISl pEIISHUs 3a/1a4H,
pacro3HaBath
MaTeMaTuyeckue (PaxKThl U
MaTEeMaTUYECKUE MOJCIIU B
MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE;
yMEHUE TIPUBOJIUTH IPUMEPHI
MaTEMaTUYECKUX OTKPBITUH
POCCHICKON U MUPOBOU
MAaTEMaTHYECKON HAYKH.

- YMETh OTICpUPOBATH
TOHATHSAMU: OTIPEICTICHHUE,
aKCHOMa, TeopeMa,
CJIe/ICTBHE, CBOWCTBO,
PU3HAK, T0Ka3aTeNIbCTBO,
PaBHOCUJIbHbBIE
(bOpMyTUPOBKH; yMEHUE
dbopmympoBaTh 0OpaTHOE U




POTHUBOIIOJIOKHOE
YTBEP)KJICHUE, TPUBOIUTH
PUMEPHI U KOHTPIIPUMEPHI,
WCITIOJIb30BATh METO/T
MaTEeMaTUYECKON WHIYKITUH;
IPOBOJUTH JOKA3aTEIbHBIC
pacCyXIIeHUS MPHU PEIICHUN
3a/1a4, OlICHUBATh
JIOTUYECKYIO MPaBUILHOCTh
PACCYX/ICHUI;

- YMETh ONEepUpOBaTh
MOHSATUSIMU: MHOXECTBO,
MIOJIMHOXECTBO, OIlepaIuu
HaJl MHOKECTBAMH; YMECHHE
UCIIOJIB30BaTh TEOPETHKO-
MHO>KECTBEHHBIN armapar JJis
OTIMICAaHMS PEaTbHBIX
IIPOLIECCOB U SABJICHUH MPU
pEIICHNH 3a/1a49, B TOM YHCTIE
U3 IPYTUX YYEOHBIX
PEIMETOB;

- YMETh ONEepUpOBaTh
HMOHATUSAMU: Tpad, CBSI3HBIN
rpad, 1epeBo, UK, rpad Ha
IJIOCKOCTH; YMEHHUE 33]1aBaTh
U OMHCHIBATH IPpadbl
Pa3IMYHBIMH CTIOCO0AMU;
UCIOJIb30BaTh Tpadbl Ipu
peIIcHUN 3a7aY;

- YMETh CBOOOJIHO
OTICpUPOBATH TTOHITHUAMHU:
codeTaHue, ePeCTaHOBKaA,
YHCJIO COYETAHUM, YUCIIO
IepPeCTaHOBOK; OMHOM
HrroToHa; ymMeHue mpumMeHsTh
KOMOWHATOpHbIE (haKThl U
pacCy>XIIeHUS JJIsl peIIeHUs
3ajay;

-yMEeTbh ONIEPUPOBATH
MOHATUSIMU: HaTypaJIbHOE
YHUCIIO, TIEJI0e YHCIIO, OCTATOK
10 MOJTYJTIO, PallMOHAIBHOE
YHCJI0, UpPAlMOHAIBHOE
YHCJI0, MHOKECTBA
HATYpaJbHBIX, LENbIX,
palMOHAIbHBIX,
JIEHCTBUTEIHHBIX YUCEIT;
yMEHHUE UCTO0JIb30BaTh




MIPU3HAKH JIETMMOCTH,
HAaNMEHBIINNA 00NN
JEIUTENh U HAUMEHbIIIee
o0111ee KpaTHOE, AITOPUTM
EBknuaa npu penreHuu 3aaay;
3HAKOMCTBO C Pa3IMYHBIMU
MO3UIIMOHHBIMU CUCTEMAMU
CUUCJICHUS,

- YMETh CBOOOJTHO
ONEPUPOBATH MOHATUSIMU:
CTEIEHb C LENbIM
MOKa3aTeyeM, KOPEHb
HATypaJbHOW CTENEHHU,
CTEIEHb C PALIMOHAIBHBIM
MOoKa3aTeieM, CTEIIEHb C
JNIEUCTBUTEIbHBIM
(BEIIECTBEHHBIM)
nokaszaresieM, Jorapudm
4yucia, CHHYC, KOCUHYC U
TAHT€HC MPOU3BOJILHOTO
4yuCoa;

- YMETh ONIEpUPOBATH
MNOHSATUSIMU: TOXKIECTBO,
TOXJAECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CUCTEMA
YPAaBHEHUI U HEPABEHCTB,
PaBHOCWJIBHOCTh YPaBHEHUH,
HEPABEHCTB U CUCTEM,
palroHAaJIbHbIE,
uppalmoHaibHBbIC,
MoKa3aTebHbIE, CTETICHHBIE,
JgorapupMUyecKue,
TPUTOHOMETPHUUECKHE
ypaBHEHHUsI, HEPABEHCTBA U
CUCTEMBbI; YMEHHE PEIIATh
ypaBHEHHUsI, HEPABEHCTBA U
CHUCTEMBI C TOMOUIBIO
Pa3JIMYHBIX TPUEMOB; PELIaTh
ypaBHEHHsI, HEPABEHCTBA U
CHUCTEMBI C ITapaMeTpoOM;
MPUMEHSITH YpaBHEHUSI,
HEPABEHCTBA, UX CUCTEMBI JJIs
pEeLIEHNs] MAaTEMAaTHYECKUX
3a/a4 U 3a7a4 U3 pa3InyHbIX
o0J1acTeil HayKu U peabHOM
KU3HU;

-yME€Th CBOOOJTHO
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ONepUpOBATH MOHATUSIMU:
rpaduk GyHKIIUH, oOpaTHas
(GyHKIHSI, KOMITO3HITAS
byHKINN, THHEHHAS
byHKIUS, KBaApaTHIHAS
(yHKITUS, CTEIICHHAS
GYHKIHS ¢ IETBIM
MoKa3aTelieM,
TPUTOHOMETPUUECKHE
dbyHKIMU, 0OpaTHBIC
TPUTOHOMETPUUECKHE
byHKINU, TOKa3aTeIbHAS U
norapudmMuyeckas QyHKIUY;
yMEHHUE CTPOUTh Irpauku
(GyHKIINN, BBITIOTHATD
npeobpazoBaHusi rpadKoOB
byHKIMI;

yMEHUE UCTI0JIb30BaTh
rpaduku GyHKIUN AJ1s
U3YUYCHUS TIPOIIECCOB U
3aBUCUMOCTEH MPHU PEIICHUH
3a/1a4y U3 Jpyrux y4eOHbIX
IIPEIMETOB U U3 PEATIbHOU
KU3HU, BBIPAKATh
dbopmyIaMu 3aBUCUMOCTH
MEXIy BeTMIYMHAMU;
yMEHHUEe CBOOOTHO
OTICpUPOBATH TTOHITHUAMHU:
YETHOCTh (DYHKIUH,
MEPUOTNIHOCTD (PYHKITHH,
OTPaHUYCHHOCTH (PYHKITHUH,
MOHOTOHHOCTb (DYyHKIIUH,
AKCTpeMyM (YHKIIHMH,
HauOOJIbIIIEe M HAMMEHBIIICE
3Ha4YeHUS (PYHKITMU HA
IPOMEKYTKE; YMEHHUE
IPOBOJIUTH UCCIICIOBAHNE
dynxmy;

yMEHUE UCTI0JIb30BaTh
CBONCTBa U Tpaduku
byHKIUN U1 peIIeHus
YPaBHEHUI, HEPABEHCTB U
3a/1ay ¢ mapaMeTpamus;
n300paxaTh Ha
KOOPJIMHATHOM MIOCKOCTH
MHOKECTBA PEIIEHUI
YpPaBHEHUI, HEPABEHCTB U UX
CHUCTEM;
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- YMETh CBOOOJTHO
OTIEpUPOBATH TOHITUSIMHU:
MOCJICIOBATEIHHOCTb,
apudMeTHIecKas Mporpeccus,
T€OMETPUYECKasl POTPECCH,
OCCKOHEYHO yOBIBaIOIIas
T€OMETPUYECKast POTPECCHUS;
yMEHUE 33]1aBaTh
MOCJIEIOBATEIBLHOCTH, B TOM
YHCJIE C TOMOIIbIO
PEKYPPEHTHBIX QPOpPMYII;

- YMETh ONEepUpOBaTh
MOHSATUSIMU: HETIPEPHIBHOCTD
GbyHKIUY, aCUMITTOTHI
rpaduka GyHKIUHU, IEpBast U
BTOpasi MPOU3BOTHAS
(GyHKIIUHA, TECOMETPUICCKUN U
(U3NYECKHUI CMBICTT
MIPOU3BOJHOM,
nepBooOpaszHasi,
oTpe/IeJICHHBIN UHTETPalL;
yMEHUE HaXOJUTh aCUMIITOTHI
rpaduka QyHKIINN; YMEHHE
BBIYHCIIATH MPOU3BOIHBIC
CYMMBI, TTPOU3BEICHUS,
YaCTHOTO ¥ KOMIIO3UITUHU
GbyHKIUH, HAXOIUTh
YPaBHEHHUE KacaTEIbHOU K
rpaguky GyHKUINU;

yMEHHUE UCTIOJIb30BaTh
TIPOU3BOIHYIO IS
UCCleI0BaHNs PYHKIUH, 115
HAXOXKICHUS HAWUTYUIIIeTO
peIeHus B PUKJIAIHbBIX, B
TOM YHCJIE COIIMATBHO-
YKOHOMUYECKUX U
bu3nYecKuX 3a1avax, Il
OTIpeIeIICHUS] CKOPOCTH U
YCKOPEHHUS; HAXOIUTh
TUIOMIAAN ¥ 00BEeMBI UTyp ¢
MTOMOIIIBIO MHTETPaa;
IIPUBOJIUTH MPUMEPBI
MaTEeMaTU4YECKOro
MOJIEJTMPOBAHUS C TTIOMOUIBIO
nuddepeHIanbHbIX
YPaBHECHUI;

- YMETh OTIEpUPOBATH
MOHSATUSIMHU: KOMIIJIEKCHOE
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YUCJI0, COMPSKEHHbIE
KOMITJIEKCHBIE YHCIIa, MOTYITh
U apTyMEHT KOMIUIEKCHOTO
gucnia, popma 3amnucu
KOMITJIEKCHBIX YHCeTT
(reoMeTpuueckas,
TPUTOHOMETPUUYECKAS
anrebpanyeckas); yMeThb
IPOU3BOIUTH
apupMeTnyecKue eUCTBUA C
KOMILJIEKCHBIMU YUCJIAMU;
MPUBOJIUTH IPUMEPHI
UCIIOJIb30BAHUST KOMILJIEKCHBIX
YUCEJT;

- YMETbh CBOOOJTHO
OTICPUPOBATH TMOHITHUAMHU:
cpenHee apuMeTHIECKOe,
MeAauaHa, HanOobIlIee 1
HaWMEHBIIIee 3HAYCHUS,
pasmax, AUCTepCHsl,
CTaHJapTHOE OTKJIOHEHUE IS
OTHMCAaHUS YHCIIOBBIX JAHHBIX;
yMEHUE UCCIIeI0BATh
CTaTUCTUYECKHUE JaHHBIC, B
TOM YHCIIE C TIPUMEHEHUEM
rpaguUecKux METOJI0B U
AJIEKTPOHHBIX CPEJICTB;
rpaduuecKu UCCae0BaTh
COBMECTHEIE HAOIIOIEHUS C
MTOMOIIIBIO THarpamMm
pacceuBaHus U JIMHEWHOU
perpeccuu;

- YMETbh HaXOJIUTh
BEPOSTHOCTH COOBITHI C
UCIIOJIb30BAaHUEM
rpaguIecKux METOJIOB;
MPUMEHSTH TSI PEIICHUS
3a1a49 (POPMYJIBI CIIOKEHUS
YMHOKEHUS BEPOSTHOCTEM,
bopMyITy MOTHON
BEpPOSTHOCTHU, (POpMyITy
bepHyn, KoMOMHATOPHBIC
bakThl U GOPMYIJIBI;
OLICHUBATh BEPOSITHOCTU
peanbHBIX COOBITHI; YMEHHE
ONepUpPOBATH MOHATUSIMMU:
cly4aiiHasi BeJIMYMHA,
pacrmpeeseHue
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BEPOSITHOCTEN,
MaTeMaTH4YECKOE OXKHUIAHUE,
JTUACTIEPCUS U CTAHJIAPTHOE
OTKJIOHEHUE CITyYalHOU
BEITUYNHBI, (QYHKITHH
pacrpeneneHus U INOTHOCTH
PaBHOMEPHOTO,
MOKA3aTEJIbHOTO U
HOPMAaJIbHOTO
pacrpeeneHuil; yMEHUE
UCIIOJIb30BaTh CBOMCTBA
W3YUYCHHBIX paclpeacIieHUI
IUISl pENIeHUs 3a/1a4;
3HAKOMCTBO C MOHSTUSIMU:
3aKOH OOJIBIINX YHCEIT,
METOIbI BLIOOPOUHBIX
HCCJICIOBAaHUM; YMEHHUE
MPUBOJUTH TPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIITUX
Yyuces B IPUPOIHBIX U
OOIIIECTBEHHBIX SBJICHUSIX;

- YMETbh CBOOOJTHO
ONIEPUPOBATH MOHATUSIMU:
TOYKa, MpsIMasi, MIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4,
IJIOCKUM yTOJI, ABYTPAHHBIN
yI0JI, TPEXTPAHHBINA YOI,
nepeceKarommecs,
napajuiesibHbIE U
CKPEIIMBAIOIINECS MPSIMBIE,
NapajuIeIbHOCTh U
NePHEHIUKYJISIPHOCTh
IPSMBIX U IUIOCKOCTEU, YIOJI
MEKy IPSIMBIMU, YTOJI
MEXKIY MPSIMOU U
IJIOCKOCTBIO, YTOJI MEKTY
MJIOCKOCTSIMU; YMEHUE
UCIIOJIB30BaTh MIPU PEIICHUU
3a/1a4 n3y4eHHbIe (DAKTHI U
TEOPEMBI IUIAHUMETPUH;
YMEHHUE OLICHUBATH Pa3MEPhI
00BEKTOB B OKpYXaloleM
MUpPE; YMEHHE ONEPUPOBATH
NOHATHSIMU: MHOTOTPAaHHUK,
CE€YEHNE MHOTOTPaHHUKA,
IIPaBWJIbHBI MHOTOTPAHHUK,
npu3Ma, mupamuaa, Gurypa u
MIOBEPXHOCTh BpalICHUSI,
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HWIMHAP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH,
CEYCHHS KOHYCa U MUIUHAPA,
napasuieIbHbIe OCH WU
OCHOBaHMIO, CEUECHHE 11apa,
IJI0CKOCTb, Kacaromasics
cdepsl, TUIUHAPA, KOHYCA;
yMEHHUE CTPOUThH CEYEHUE
MHOTOTpaHHUKA, U300paxaTh
MHOTOTPaHHUKH, PUTYPHI U
MOBEPXHOCTH BPAILICHUS, UX
CEYEHHMSI, B TOM YHUCIIE C
MTOMOIIIBIO SJIEKTPOHHBIX
CPENICTB; YMEHHE MPUMEHSTh
CBOMCTBA r€OMETPUUYECKUX
buryp, caMmoCTOATEIIbHO
hopMyIHpOBaTh ONIPEACICHUS
u3ydaembIx uryp,
BBIJIBUTATH TUIIOTE3HI O
CBOMCTBAaX U MPU3HAKAX
reOMEeTpUYECKUX (hUryp,
000CHOBBIBAThH WU
OTIPOBEPraTh UX; yMEHUE
IPOBOJUTH KIIACCUDUKAITUIO
buryp no paznuIHbIM
pU3HAKaM, BBITIOJIHSITh
HEOO0XOAUMBbIE
JOTIOJTHUTEITHHBIC
TTOCTPOCHUS;

- YMETh CBOOOIHO
OTICpUPOBATH TTOHITHUAMHU:
wiowaas GUrypsl, 00bem
¢burypsl, BeJIMuuHa yria,
PAcCTOSTHUE OT TOYKH JI0
MJIOCKOCTH, PACCTOSTHHE
MEXIY MPSMBIMH, PACCTOSTHUE
MEXIY TIIOCKOCTSIMH,
IJI01a1b chepsl, IIOIIAgb
MOBEPXHOCTU TTUPAMHUIBI,
IPU3MBI, KOHYCa, ITUITUHAPA,
00beM Ky0a, IpsIMOYTOJILHOTO
napajijiesienunena,
nupamMubl, IPU3MBI,
HWIMHApA, KOHYCa, 11apa;
yMEHUE HaXOJUTh OTHOIICHHUE
00bEMOB TOI00HBIX PUTYD;

- YMETbh CBOOOTHO
OTIEpUPOBATH MOHITUSIMHU:
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NBUKEHUE, TTapaJlIesIbHbIN
NIEPeHOC, CHMMETPHS Ha
IJIOCKOCTH U B IPOCTPAHCTBE,
OBOPOT, IpeoOpa3zoBaHue
o100us1, ToJ00HbBIE GUTYPHI,
yMEHHUE PacIO3HaBaTh PaBHBIC
U I0JI00HBIEe (DUTYPBHI, B TOM
4uCJie B MPUPOJIE, UCKYCCTBE,
aApXUTEKTYpE; yMEHHE
UCII0JIb30BaTh
r€OMETPUYECKUE OTHOILICHUS,
HAXOJUTh TEOMETPUUECKUE
BEJTUYUHBI (JJIUHA, YTOI,
I0IAAh, 00BEM) MpU
pEIICHNUH 3324 U3 IPYTUX
y4eOHBIX MMPEAMETOB B U3
pEATBLHOM KU3HHU,

- YMETbh CBOOOTHO
OTICPUPOBATH TOHITHUAMHU:
IPSIMOYTOJIbHAS CHCTEMA
KOOpJIMHAT, BEKTOD,
KOOPJIMHATHI TOYKH,
KOOPJIMHATHI BEKTOPa, CyMMa
BEKTOPOB, MPOU3BEICHHUE
BEKTOpa Ha YHCIIO,
pasioKeHHE BEKTOPA 10
0a3ucy, CKaIsipHOe
IPOU3BECHUE, BEKTOPHOE
IPOU3BEICHUE, YTOJI MEKITY
BEKTOpaMU; yMEHHUE
UCIIOJIb30BaTh BEKTOPHBINA U
KOOPJIMHATHBIN METOT JIsI
PEIICHUS TEOMETPUICCKUX
3a/1a4 u 3a7a4 IpyTux
y4eOHBIX MPEMETOB,;
OTICpUPOBATH TTOHITUSIMU:
Marpuia 2x2 u 3x3,
OTIpEICTTUTENIb MATPHIIHI,
F€OMETPUYECKUN CMBICIT
OTIpEICTUTEIS,

- YMETh MOJCIIUPOBATh
peanbHBIC CUTYyaIluU Ha SI3BIKE
MaTE€MaTUKH; COCTABIIATh
BBIPQKEHMUSI, YPaBHEHUS,
HEPaBEHCTBA U UX CHCTEMBbI
10 YCJIOBHIO 33J1a4H,
WCCJIEIOBATh MIOCTPOCHHBIE
MOJIEJIM C UCTIOJIb30BAaHUEM
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amnmnapara ajureopsl,
UHTEPIIPETUPOBATH
IIOJIyYEHHBIN PE3YIIbTAT;
CTPOUTH MAaTEMATUYECKHE
MOJIENH C TIOMOILBIO
F€OMETPUYECKUX MOHATUH U
BEJIMYMH, pelIaTh CBA3AHHbBIC
C HUMH NPAKTUYECKUE
3a/1a4M; COCTABJIATh
BEPOSITHOCTHYIO MOJIEIb U
UHTEPIIPETUPOBATH
MIOJTYYEHHBIN PE3YIIbTAT;
pelaTh NpUKIAIHbIE 3aa4H
CpeAcTBaMHu
MaTeMaTHYECKOr0 aHAJIN3a, B
TOM YHUCJIE COLUAIBHO-
SKOHOMMYECKOTO U
(U3UIECKOTr0 XapaKTepa;

- YMEHHE BHIOUPATh
NOAXOISAIINNA METOJ JJIst
pelIeHus 3a]1a4u; IOHUMaHUE
3HAYMMOCTH MAaT€MaTUKH B
W3YUYECHHUH NPUPOIHBIX U
OOIIECTBEHHBIX MTPOLIECCOB U
SIBJICHUM; YMEHUE
pacro3HaBaTh NPOSBICHUE
3aKOHOB MaTEMAaTHKU B
UCKYCCTBE, YMEHUE
MPUBOUTH TPUMEPHI
MaTeMaTUYECKUX OTKPBITUI
POCCUICKON U MUPOBOI
MaTeMaTHYECKOW HAYKH

OK 02. Ucnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOMCKa, aHAIN3a U
WHTEPIPETAINH
uHpopmanuu, u
nH(OpMaITMOHHBIC
TEXHOJIOTUH JIJIS
BBITIOJTHCHUS 33124
npodeccuoHaIbHON
NESATETHHOCTH.

B o6actu ieHHOCTH HAYYHOTO
MTO3HAHUS:
-c(hOpMUPOBAHHOCTH
MHPOBO33PCHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U
00I111eCTBEHHON MTPAKTHUKU,
OCHOBAHHOTO Ha JTUAJIOTE
KYJBTYp, CHOCOOCTBYIOIIETO
OCO3HAHHIO CBOETO MECTa B
MOJIUKYJIETYPHOM MHUPE;

- COBCpIICHCTBOBAHUE SI3BIKOBOU

Y YATATENBCKOMN KYJIbTYPhI KaK
CpPEACTBa B3aUMOICUCTBUS
MEXAY JIFOAbMH U NTO3HAHUS

- YMETb OTIEpUPOBATH
MOHATUSIMU: PaIlHOHATIbHAS
dbyHKIIMS, TOKa3aTeIbHAS
byHKIIUS, CTEeTICeHHAS
byHKIIHS, TorapudMuIecKast
byHKIIHS,
TPUTOHOMETPUUECKHE
byHKUMU, 0OpaTHBIE
GyHKIUW; YMEHUE CTPOUTH
rpaguKy U3yYEHHBIX
GyHKITUH, UCTIOIB30BaTh
rpadyKu IpU U3yYEeHUU
MIPOIIECCOB U 3aBUCUMOCTEH,
IIPY PEIICHUN 337124 U3
JIPYTUX y4eOHBIX MPEIMETOB
Y 3a]1a4 U3 peaJbHOM KU3HH;
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MUDA;

- OCO3HaHWE LIEHHOCTH HAYYHOU
JESATeTLHOCTH, TOTOBHOCTh
OCYIIECTBIISATH MPOSKTHYIO
UCCIIEIOBATENBCKYIO
NeATEeTLHOCTh HHIUBUIYAJIbHO H
B TPYIIIIC.

OBnazieHNEe YHUBEPCATLHBIMU
y49eOHBIMU TTO3HABATECIIbHBIMH
NEUCTBUSIMU:

B) paboTta ¢ uHpopMaIiei:

- BIIQJICTh HABBIKAMU TIOTyYCHUS
uH(MOpMAIUU U3 UCTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSITEIIbHO
OCYIIIECTBJISATH TIOWCK, aHAJIH3,
CHUCTEMaTHU3AIHIO U
WHTEPIPETANIO HHPOPMAITHH
Pa3TUYIHBIX BUIOB U (hopM
MIPE/ICTABIICHHUS,

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX
dbopmarax ¢ yueToM Ha3HaYEHUs
uH(pOpMAIUH U 11eJIEBOM
ayJIMTOPUH, BHIOUPAsI
ONTUMAJIBHYIO (OopMy
MIPE/ICTABIICHUS U BU3yaJIU3alUH;
- OIIEHUBATh JIOCTOBEPHOCTD,
JETUTUMHOCTh UH(OpMAINH, e
COOTBETCTBHE MPABOBHIM U
MOPAJTEHO-3THYECKUM HOPMaM;
- HCTIOJIh30BaTh CPE/ICTBA
MH(OPMAIMOHHBIX U
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMH B PEILICHUN
KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 33/1a4 C
coOmtoIeHneM TpeOoBaHMI
APrOHOMUKH, TEXHUKHU
0e3011aCHOCTH, TUTHEHBI,
pecypcocoepexeHus, TPaBOBBIX
1 OTHYECKUX HOPM, HOPM
MH(OPMAITMOHHOU
0€e30IMaCHOCTH;

- BIIAJICTh HaBBIKAMHU
pacro3HaBaHUsI U 3aIUTHI
nHpopmaru, HOOPMAIIMOHHON
0€30MacHOCTH JUYHOCTH

BbIpaXKaTh (popmysamMu
3aBUCUMOCTH MEXKTY
BEITMYMHAMU;

- YMETh OTICpUPOBATH
TOHATHSIMU: TOXKIIECTBO,
TOXKJECTBEHHOE
npeoOpa3zoBaHue, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa
ypaBHEHUH U HEPABEHCTB,
PaBHOCUJILHOCTh YPaBHEHUH,
HEPABEHCTB U CUCTEM,
palMoHalIbHbIE,
UppaluoHaIbHBIC,
MOKa3aTelIbHbIE, CTETICHHBIE,
JgorapupMUYECKUe,
TPUTOHOMETPHUCCKHEC
ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI; YMETh periaTh
ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C TIOMOIIBIO
Pa3IMYHBIX TPUEMOB; pelllaTh
ypaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C ITApaMeTPOM;
IPUMEHSITh YPaBHEHHSI,
HEPaBEHCTBA, UX CUCTEMBbI IS
pEIIeHUs] MaTEMaTUYECKUX
3a/1a4 ¥ 3a71a4 U3 Pa3InuHbIX
oOJyacTell HayKu U peajibHOI
KU3HH,

- YM€Tbh CBOOOIHO
OTICpUPOBATH TTOHITHUAMHU:
TBYDKEHUE, TTapaJlICIbHBIN
NIEPEHOC, CHMMETPHSI Ha
IJIOCKOCTHU U B IPOCTPAHCTBE,
IOBOPOT, MpeoOpa3oBaHme
no100us1, mo00HbIe GUTYPHI,
yMETh PACTIO3HABATh PaBHBIC
¥ TI0J100HBIC (DUTYPHI, B TOM
quCclie B IPUPO/JIE, UCKYCCTBE,
ApPXUTEKTYpPE; YMETh
UCTIONb30BaTh
TCOMETPUYCCKHUE OTHOIIICHUS,
HAXOJUTh TEOMETPUUYECKUE
BEJMYUHBI (AJIMHA, YTOI,
JI0111a]1b, 00BEM) TIPU
pEelIeHUH 3a7a4 U3 IPyrux
y4eOHBIX MPEIMETOB U U3
peabHOM )KU3HU
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OK 03. [InanupoBath
peann30BbIBATH
COOCTBEHHOE
npodeccuoHanbHOe U
JMYHOCTHOE Pa3BUTHE,
MPEANMPUHUMATEITECKYIO
JeSITETPHOCTD B
npo¢eCcCUOHATBLHON
cdepe, UCIoIB30BaTh
3HAHUA 110 PUHAHCOBOM
I'PaMOTHOCTH B
Pa3IMYHBIX KU3HECHHBIX
CUTYaITUAX

B o6nactu 1yxoBHO-
HPaBCTBEHHOT'O BOCITUTAHUS:

- c(OpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHWSI,
TUYECKOTO TTOBEICHNS;

- CIIOCOOHOCTH OTICHUBATH
CUTYAINIO ¥ TIPUHUMATH
OCO3HAHHbBIE PEIICHHUS,
OpPUEHTHUPYSCh HA MOPAJIbHO-
HPaBCTBEHHbBIE HOPMBI U
[EHHOCTH;

- OCO3HAHUE JUYHOTO BKJIaJia B
IIOCTPOECHHUE YCTOMYUBOTO
Oyny1uero;

- OTBETCTBEHHOE OTHOIIIEHUE K
CBOUM POAUTENSM U (UJIH)
JIPYTUM YJICHAM CEMbH,
CO37aHHUIO CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSITHS
LIEHHOCTEW CEMEUHOM )KU3HU B
COOTBETCTBUH C TPAAUIUSIMU
HaponoB Poccuu;

OBnajzieHNe YHUBEPCATLHBIMU
PETYJISITUBHBIMU JICHCTBUSMU:
a) caMOOpraHu3aIs:

- CaMOCTOSITEIHLHO OCYIIIECTBIIATh
MO3HABATEIIbHYIO JIEATEIbHOCTD,
BBISIBIIATH MPOOJIEMBI, CTABUTH H
dhopmyHpoBaTh COOCTBEHHBIE
3a/1auu B 00pa3oBaTeIbHON
NEATETLHOCTH U KU3HCHHBIX
CUTYaIHsIX;

- CaMOCTOSITEIBHO COCTaBJISATh
TJIaH perieHust IpoOIeMbl ¢
Y4ETOM UMEIOIIHUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
MPEANOYTCHUM;

- 1aBaTh OIEHKY HOBBIM
CUTYaIHSIM;

CrIoco0CTBOBATH (HOPMHUPOBAHUIO
Y MPOSIBJIICHUIO IIUPOKOU
SPYIUIIIN B Pa3HBIX 00JIaCTIX
3HAHMM, MOCTOSIHHO MOBBIIIATH
CBOM 00pa30BaTENIbHBIN U
KYJIbTYPHBIN YPOBEHB;

0) CAaMOKOHTPOJIb:
UCIT0JI30BATh TIPUEMBI
pedIIeKcuu 1S OIICHKH

- YMETh ONEPUPOBATH
MOHATUSIMU: PAIlIOHATILHEIE,
UppaloHaIbHbIE,
noKa3aTeNbHbIE, CTENICHHBIE,
norapudmuyeckue,
TPUTOHOMETPUUYECKUE
ypaBHEHUS U HEPABEHCTBA, UX
CUCTEMBI;

- YMETH ONIEPUPOBATH
MOHATUSMH: MHOTOTPaHHUK,
CEYCHHE MHOTOTPaHHHKA,
KyO, apajieenumnen,
npu3Ma, nupamuaa, urypa u
MOBEPXHOCTH BpallleHHUS],
UJIMHIP, KOHYC, 1map, chepa,
cedeHus1 GUTYPhI BPAIICHHUS,
TUIOCKOCTh, Kacaromascs
cdepsl, IMIUHAPA, KOHYCa,
TUTOIIA/(b TIOBEPXHOCTHU
TUpaMUIbl, IPU3MBbI, KOHYCA,
UIMHAPA, TUIOIAaaAb CPEpHI,
00beM Ky0a, IpsIMOYTOJILHOTO
napaijiesienurnena,
UpaMUIbl, TPU3MBI,
UIMHAPA, KOHYCa, 11apa;
yMEHUE U300pakathb
MHOTOTPaHHUKH U
TTOBEPXHOCTH BPAIICHUS, UX
CEYEHHUS OT PYKH, C TOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEICTB; YMETh
pacrno3HaBaTh CHMMETPHIO B
IPOCTPAHCTBE; YMETh
pacro3HaBaTh MPaBUILHbBIE
MHOTOTPaHHUKH;

- YMETh ONEPHUPOBAThH
MOHATUSMU: TIPSIMOYTOJIbHAS
CHUCTEMa KOOpJUHAT,
KOOPJIMHATHI TOYKHU, BEKTOP,
KOOPJIMHATHI BEKTOPA,
CKaJIsIpHOE TIPOU3BEIICHHUE,
yTOJI MEXTy BEKTOPaMH,
CyMMa BEKTOPOB,
NIPOM3BE/IEHUE BEKTOpa Ha
YHCII0; HAXOUTH C TIOMOIIBIO
U3YYEeHHBIX (HhOpMYyIT
KOOPAMHATHI CEPEAHHbI
OTpE3Ka, PACCTOSTHUE MEXKTY
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CUTYyaIliU, BHIOOpa BEPHOTO
pEIICHMS;

- YMETb OIICHUBATh PUCKHU U
CBOEBPEMEHHO MPUHUMATH
pEIISHUS 10 UX CHIDKCHHUIO,

B) SMOIIMOHAJIbHBI UHTEILICKT,
MPEAINOIararoun
c(hOpMHUPOBAHHOCT:
BHYTPEHHEW MOTHBAIIUH,
BKJIIOYAIOIICH CTpeMIICHHUE K
JIOCTHKEHUIO 1IN U YCTEXY,
ONITHMHU3M, HHUIIUATHBHOCTb,
YMEHHE JICMCTBOBATh, UCXOS U3
CBOHMX BO3MOKHOCTEH;

- AMITATUH, BKIIIOYAIOIISH
CITOCOOHOCTH TOHMMATh
SMOILIMOHAILHOE COCTOSIHUE
JIPYTHUX, YYUTHIBATh €O MPU
OCYIIIECTBIICHUU KOMMYHHMKAIIHH,
CIIOCOOHOCTH K COUYBCTBHUIO U
COTIEPE)KMBAHHUIO;

- COIIMAJILHBIX HAaBBIKOB,
BKJIIOYAIOIIMX CIIOCOOHOCTH
BBICTpaBaTh OTHOIIICHUS C
JPYTUMH JIFOAbMH, 3a00TUTHCH,
MIPOSIBIIATh HHTEPEC M pa3periaTh
KOH(MDIIUKTHI

ABYM: TOUKaMH

OK 04. OdpdexTuBHO
B3aMMOJECHCTBOBATH U
paboTaTh B KOJIJICKTUBE
Y KOMaHje

TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOSITCIIBHOCTH U
CaMOOIIPEICIICHUIO;

-OBJIaJICHUE HAaBbIKaMU y4eOHO-
HCCIIEIOBATENbCKOM, MPOECKTHOM
U COLIMATbHOM JICATCIbHOCTH;
OBnazeHre YHUBEPCATbHBIMU
KOMMYHHMKAaTUBHBIMHU
JICUCTBUSIMU:

0) coBMecTHas JIeITCIIbHOCTD:

- TIOHUMATh U UCHOJIH30BaTh
MIPEUMYIIECTBA KOMaHIHOW U
WHJMBUAYAJILHON PaOOTHI;

- IPUHUAMATBH LIEJIU COBMECTHOU
JEeSITETbHOCTH, OPTaHU30BbIBATH
Y KOOPJIMHUPOBATH JACHCTBUSA MO
€€ JOCTWKEHUIO: COCTaBIATh
TUIaH JEUCTBUM, PACIPENCIISITh
POJIM C YYETOM MHEHUM
YYaCTHUKOB 00CYXKaTh
pe3yabTaThl COBMECTHOU

- YMETH ONEPUPOBATH
NOHATHSIMU: CITyYaNHBIN OTIBIT
U CIy4ailHOE COOBITHE,
BEPOSATHOCTH CIy4ailHOTO
COOBITHS; YMETh BBIUUCIISATH
BEPOATHOCTH C
UCIIOJIb30BAaHUEM
rpaduYeCKuX METOJIOB;
IPUMEHSTH (OPMYJIBI
CJIOKEHUS ¥ YMHOKCHUS
BEPOSITHOCTEH,
KOMOWHATOpHbIE (haKThl U
dbopMyJIBI TIPU PEIICHUN
3a/1a4; OIIEeHUBATh
BEPOSITHOCTH PEANTBHBIX
COOBITHI; 3HAKOMCTBO CO
CIIy4yallHBIMH BEJIMYUHAMU;
yMEHUE IPUBOJIUTH IPUMEPHI
MIPOSIBJICHHSI 3aKOHA OOJTBITTNX
YHUCEN B MPUPOIHBIX U
OOIIIECTBEHHBIX SIBJICHHSIX;
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paboTHI;

- KOOPJAWMHUPOBATH U BHITIOJIHSTH
paboTy B YCIOBHSIX peabHOIO,
BUPTYJIBHOTO U
KOMOHWHUPOBAaHHOTO
B3aUMOICUCTBUS;

- OCYIIECTBJIATH MIO3UTHBHOE
CTpaTEeTUYeCcKOE MOBEICHHE B
Pa3IMYHBIX CUTYAIHSIX,
MPOSIBIISITH TBOPUYECTBO U
BOOOpakeHUE, OBITH
WHUIIMATUBHBIM.

OBnajzieHNe YHUBEPCATbHBIMU
PETYJISITUBHBIMU JICHCTBUSMU:
I') IPUHSITUE ce0s U PYTUX
JMIOJIEN:

- MIPUHAMATH MOTHUBHI U
apryMEHTHI IPYTUX JIFOJICH TTPU
aHaJIM3e Pe3yJIbTaTOB
NeATEeTLHOCTH,

- IpU3HaBaTh CBOE MPABO U
MpaBo JIPYTUX JIIOJIeH Ha
OINOKU;

- pa3BUBaTh CIIOCOOHOCTh
MOHUMATh MUP C MO3UIINH
JIPYTOro YeoBeKa

- YMETh CBOOOJIHO
OTIEpUPOBATH OHATUSIMHU:
CTETEHb C LEJbIM
noka3aTtesieM, KOpeHb
HaTypaJlbHOW CTEICHH,
CTETEHb C PAllMOHAIBHBIM
MoKa3aTeyeM, CTETIeHb C
JEUCTBUTETBHBIM
(BEIIEeCTBEHHBIM)
nokasaresieM, jJorapupm
4HCIa, CHHYC, KOCUHYC U
TaHT€HC MPOU3BOJIBLHOTO
quCla;

- yMeTb CBOOOIHO
OTIEpUPOBATH TOHATUSIMHU:
rpaduk GyHKIMH, 0OpaTHas
(GYHKIUS, KOMITO3UIIUS
(GyHKUUN, TUHETHAs
byHKIMS, KBaApaTUIHAS
(GyHKLIHUS, CTETIEHHAS
(YHKIUS C LETBIM
IIOKa3aTeNeM,
TPUTOHOMETPUUYECKUE
byHKIIMHU, 0OpaTHBIE
TPUTOHOMETPUUYECKUE
byHKIMU, TOKa3aTeIbHAS U
norapudmMuyeckas QyHKIUY;
YMEThb CTPOUTH I'pauKu
(bYHKIMH, BBITIOTHATH
npeoOpa3zoBaHus rpaQuKoB
byHKIMI;

- YMETh UCTIOJIb30BATh
rpaguky QyHKIMN 115
U3y4EHHUs TPOLIECCOB U
3aBHCUMOCTEN ITPU PELICHUU
3a/1a4 U3 IpYrux y4eOHbIX
MIPEIMETOB U U3 PEATIBHOU
KU3HH, BBIPAKATh
dbopmynamMu 3aBUCUMOCTH
MEXy BEIMYMHAMU;

- cBOOO/IHO OMEPUPOBATh
MOHATUSMU: YETHOCTb
byHKUIMUU, TEPUOUYHOCTD
(GyHKUIHUU, OTPAHUYEHHOCTD
GyHKUIUHU, MOHOTOHHOCTh
byHKINH, SKCTPEMYM
GyHKIMH, HauboJIbIIEE U
HauMEHbIlIee 3HAYCHHUSI
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(YHKIIMM HAa IPOMEXKYTKE;
YMETb MPOBOJUTH
uccieoBanne QyHKIUY;

- YMETh UCIIOJIb30BATh
CBOMCTBa U rpaduku
(GYHKIUI 1715 pereHust
YPaBHEHUI, HEPABEHCTB U
3a]1a4 ¢ apameTpamu;
n300paxaTh Ha
KOOPAMHATHOM IMJIOCKOCTH
MHO’KECTBa PELLICHU
ypaBHEHUI, HEPABEHCTB U UX
CUCTEM

OK 05. OcyiiecTBasiTh
YCTHYIO ¥ MUCBMEHHYTO
KOMMYHUKAITHIO Ha
roCyJapCTBEHHOM
si3bIKe Poccuiickon
denepanuu ¢ y4eToM
0cOoOeHHOCTEH
COILIMAJIBLHOTO H
KYJbTYPHOTO
KOHTEKCTa

B o0macTn scTeTrndeckoro
BOCITUTAHHS:

- 3CTETHYECKOE OTHOIICHHUE K
MUpY, BKJIFOYasi 3CTETUKY ObITa,
HAay4YHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPy/Ja U
OOIIECTBEHHBIX OTHOIIICHHUM;

- CIOCOOHOCTH BOCIIPUHUMATh
pa3IM4YHbIC BUIbI HICKYCCTBA,
TPaJUIIMU U TBOPUECTBO CBOETO
1 IpyTUX HApOJOB, OIIYIIATh
SMOIIMOHAJILHOE BO3JICHCTBUE
HCKYCCTBA;

- YO@XJIEHHOCTh B 3HAYUMOCTHU
JUTSL TUYHOCTH M 00IIIecTBa
OTEYECTBEHHOT'O 1 MUPOBOTO
HCKYCCTBa, STHUYECKUX
KYJbTYPHBIX TPAIUIIUN U
HapOJHOTO TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPAKEHUIO
B Pa3HBIX BH/IaX UCKYCCTBA,
CTpEMJICHHUE MPOSBIIATh KaueCcTBa
TBOPUYECKOU JINYHOCTH;
OBnafeHre YHUBEPCATbHBIMU
KOMMYHHMKAaTUBHBIMHU
JICUCTBUSIMU:

a) oOlIeHue:

- OCYUIECTBIIATh KOMMYHUKAIIUH
BO BCeX cdepax *KU3HH;

- pacro3HaBaTh HeBepOaIbHbIE
CpeacTBa OOIICHUS, TOHUMATh
3HA4YCHHUE COIIMAIbHBIX 3HAKOB,
pacmno3HaBaTh NPEANOCHUIKH
KOH(JIMKTHBIX CUTyaIlui U
CMSITYATh KOH(JIMKTHI,

- YMETh ONEepUpPOBaTh
HNOHATUSIMU: CPEHEE
apu(pMeTuYecKoe, MeIMaHa,
HanOoJbIIEE U HAMMEHBIIIEE
3HAYEHHUS, pa3Max,
JTUCIIEPCHS], CTAHIAPTHOE
OTKJIOHEHHE YUCIIOBOIO
HaboOpa; yMEHHE U3BJICKATh,
UHTEPIPETUPOBATH
uHdopMaIuio,
IPEICTaBICHHYIO B TaOJIMUIAX,
Ha Juarpammax, rpadukax,
OTpa)karolUlyo CBOMCTBA
peanabHBIX IPOLIECCOB U
SABJICHU; PEJCTABISATh
UH(OPMAIUIO C TOMOILBIO
Ta0JIMI] U JUarpaMM;
UCCJIeI0BATh CTATUCTUYECKUE
JAHHBIE, B TOM YHCJIE C
npuUMeHEHUEM TpadruuecKnx
METOJIOB U JIEKTPOHHBIX
CPEICTB;

- YMETh ONEPUPOBATH
MOHATUSIMU: TOYKA, MpsMasl,
IJI0CKOCTb, MPOCTPAHCTBO,
JNBYIPAHHBIN YIOJI,
CKpEUIMBAIOIINECS MPSMBIE,
napajiiebHOCTh U
NEPHEHAUKYJISIPHOCTh
IPSIMBIX U TUIOCKOCTEH, yroJ
MEXIY MPSMBIMU, YTOJI
MEXIY TIPAMOM U
IJIOCKOCTBIO, YTOJI MEXAY
IUIOCKOCTSMH, PACCTOSIHUE OT
TOYKH JI0 IIJIOCKOCTH,
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- Pa3BEPHYTO U JIOTUYHO
U3JIarath CBOIO TOUYKY 3PEHHUS C
UCIIOJIB30BAaHUEM SI3BIKOBBIX
CPEICTB

paccTosiHie MKy IPSIMBIMU,
PacCTOSIHUE MEXTY
TUIOCKOCTSIMH;

- YMETh UCIIOJIb30BATh MPH
PEIICHUH 3a71a4 N3YYCHHbIE
(bakThl ¥ TEOPEMBI
TUTAHUMETPHUH; YMEHHE
OLIEHUBATh pa3Mephbl
00BEKTOB OKPY>KAIOIIETO
MHpa.

OK 06. IIposiBisTh
Ipak1aHCKO-
MaTPUOTUYECKYIO
MTO3UIIHIO,
J€MOHCTPUPOBATH
OCO3HAHHOE ITOBEJICHUC
Ha OCHOBEC
TPaIUIIUOHHBIX
00IIEUEIIOBEUCCKUX
LICHHOCTEM, B TOM
YHUCJIE C YUYETOM
rapMOHM3AIUU
ME>KHAIMOHAIBHBIX U
MEXKPEJIMTHO3HBIX
OTHOIIICHUM,
IPUMEHSITH CTaHIAPTHI
AHTUKOPPYIIIHUOHHOTO
MMOBECHUS

- OCO3HaHUE 00YUYaIOIIMMUCS
POCCUKCKON TPpaXkJaHCKOMN
WJICHTUYHOCTH;

- IIeJICHANPaBJIECHHOE Pa3BUTHE
BHYTPEHHEU MO3UIIUU JTUYHOCTH
Ha OCHOBE JTyXOBHO-
HPABCTBEHHBIX [IEHHOCTEHN
HapoaoB Poccuiickon
denepanu, UICTOPUIECKUAX U
HAIIMOHAJIbHO-KYJIbTYPHBIX
Tpaguiuid, popMupoBaHUE
CHUCTEMBI 3HAYMMBIX IIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYHIIMOHHOTO
MHPOBO33PEHUSI, TPABOCO3HAHMS,
DKOJIOTUYECKOM KYJIBTYPBI,
CIIOCOOHOCTH CTaBHUTh 1IN U
CTPOUTH )KU3HCHHBIC TJIAHbL;

B wacTtu rpaxaanckoro
BOCTIMTAHMS:

- OCO3HAaHHUE CBOMX
KOHCTUTYIIMOHHBIX MPaB U
00s13aHHOCTEH, YBaOKEHNE 3aKOHA
Y MPaBOMOPSIKA;

- IPUHATHE TPATULIMOHHBIX
HaIlMOHAJIbHBIX,
00IIIeueI0BeYeCKUX
I'YMaHUCTUYECKUX U
JIEMOKPAaTUUECKUX IICHHOCTEM;

- TOTOBHOCTb IMPOTUBOCTOSTH
UJICO0JIOTUHU SKCTPEMU3MA,
HallMOHAJIU3Ma, KceHOhoOuH,
JUCKPUMUHALINY 110
COLMAJIBHBIM, PEITUTHO3HBIM,
PACOBBIM, HAIIMOHAJILHBIM
MpU3HaKaM;

- TOTOBHOCTb BECTU COBMECTHYIO
JIeSITEILHOCTh B HHTEpEcax

- YMETh OIIEPUPOBATH
MNOHATUSIMU: TIPSMOYTOJIbHAS
CUCTEMa KOOPJIMHAT,
KOOPJIMHATHI TOYKHU, BEKTOP,
KOOPJIMHATHI BEKTOPA,
CKJIIPHOE MPOMU3BE/ICHUE,
yTOJ MEX]Ty BEKTOPaMH,
CyMMa BEKTOPOB,
IPOU3BEJEHUE BEKTOpA Ha
YHUCJIO; HAXOJUTh C TOMOILBIO
U3YYEHHBIX (HopMyI
KOOPJIMHATBI CEPEUHBI
OTpE3Ka, PACCTOSIHUE MEKIY
JIBYMsI TOUKaMHU;

-yME€Tb BHIOMPATH
MTOJIXOISAIIUNA N3YYCHHBIN
METOJ JJIsl pEeLeHUs 3a/1a4H,
pacno3HaBaTh
MaTeMaTuyeckue (PaxKThl U
MaTEeMaTUYECKUE MOJECIIU B
IPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B UCKYCCTBE;
YMEHUE IPUBOJIUTH IPUMEPBI
MaTEMaTUYECKUX OTKPBITUI
POCCHICKON U MUPOBOU
MAaTEMaTHYECKON HAYKH.

- YMETh ONEPUPOBATH
HNOHATHSMU: CIIy4YaWHBIN OIIBIT
U CllydailHOe COObITHE,
BEPOSTHOCTH CIIy4YalHOI'0
COOBITHS; YMETh BBIUUCIATH
BEPOSITHOCTD C
UCIIOJIb30BaHUEM
rpaguuecKux METOI0B;
IPUMEHSTH (OPMYJIbI
CJIOKEHUS U YMHOKEHHUS
BEPOSITHOCTEM,
KOMOWHATOpHBIE (haKThI U
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IPpaKIaHCKOT'O OOIIECTBA,
y4acTBOBaTh B CAMOYIIPaBICHUH
B 00111€00pa30BaTEIILHON
OpraHU3alliy U IETCKO-
IOHOIIIECKUX OpraHU3aIUsiX;

- YMEHHUE B3aUMOJIEHCTBOBATH C
COI[MATIbHBIMU UHCTUTYTAMH B
COOTBETCTBHH C MX (PYHKIIUSIMU
1 Ha3HAUYCHUEM;

- TOTOBHOCTb K TYMaHUTapHOU U
BOJIOHTEPCKOM JEATEIbHOCTH,
MaTPUOTUYECKOTO BOCITUTAHMUS:
- cOpMUPOBAHHOCTH
POCCHICKON I'PaKTaHCKOU
UJICHTUYHOCTH, TaTPUOTU3MA,
YBOKEHUS K CBOEMY Hapoy,
YyBCTBA OTBETCTBEHHOCTH TMEPET
Ponunoi, ropaocty 3a CBOM
Kpaii, cBO0 PonuHy, CBOM SA3BIK
U KYJbTYpY, NPOILIOE U
HACTOSAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoia
Poccuu;

- IIEHHOCTHOE OTHOILIEHHE K
roCyapCTBEHHBIM CUMBOJIaM,
HCTOPUUYECKOMY U MPUPOTHOMY
HACJICANIO, TaMATHUKAM,
TpaauusM HapoaoB Poccun,
nocTuxeHussM Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX
U TPYJE;

- ujeiHas yoeX1€HHOCT,
TOTOBHOCTh K CITY>KCHUIO U
3ammTe OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;
OCBOEHHBIE 00YYAIOIIUMUCS
MEXIIPEAMETHBIC TTOHATHS U
yHUBEpCaIbHbIC YUeOHbBIE
NercTBUs (PEryIsiTUBHBIE,
MO3HaBaTeJbHbIE,
KOMMYHUKATHUBHBIC);

- CIOCOOHOCTh UX
HCIIOJIb30BaHUS B
MO3HABATEIBLHOU U COLIMAIIBHOM
MPaKTUKE, TOTOBHOCTh K
CaMOCTOSITEILHOMY
TJIAHUPOBAHUIO U
OCYIIECTBICHUIO YIeOHOM

(GbopMyIIBI IPU peLICHUH
3a/1a4; OIlCHUBAThH
BEPOSITHOCTU PEATHHBIX
COOBITHI1; 3HAKOMCTBO CO
CITy4alHBIMH BETMYUHAMH,
yMEHUE TIPUBOIUTH IPUMEPHI
IIPOSIBJICHHSI 3aKOHA OOJIBITTNX
qrcell B IPUPOTHBIX U
OOIIIECTBCHHBIX SBICHUSIX
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NeSATEIbHOCTH, OpTaHU3ALNH
y4eOHOTO COTPYHUYECTBA C
MearoruaecKuMu pabOTHUKAMH
Y CBEpCTHUKAMHU, K YUaCTHUIO B
MOCTPOCHUU UHIUBHUIYaTIbHON
o0pa3oBaTeIbLHON TPACKTOPHH;

- OBJIaJICHUE HaBbIKaMU y4e€OHO-
HCCJIEI0BATEIILCKOM, IIPOCKTHOMN
U COLIMAJIbHOM JESITEIbHOCTH

OK 07. ConeiicTBOBaThH
COXpaHEHUIO
OKpY>Kalollen Cpeibl,
pecypcocOepexreHuto,
MIPUMEHSTH 3HAHUS 00
W3MEHECHUM KJIMMaTa,
TIPUHITUTIBI
OEepEeXKIIMBOTO
MIPOU3BO/ICTBA,

3¢ pexTUBHO
JIEUCTBOBATH B
Ype3BbIYAHBIX
CUTYaIUIX

- HE IPUHUMATh JIEUCTBU,
MIPUHOCSIINE BPEl OKPYKAIOIIEH
cpene;

- YMETb IIPOTHO3UPOBATH
HEeOIaronpusTHbIE
DKOJIOTHYECKHUE MOCIIEACTBHUS
MPEINPUHUMAECMBIX JCHCTBUN,
IpeI0TBpaIlaTh UX;

- PaCUIMPUTD OIBIT
JEATEIIBHOCTH 3KOJIOTHYECKON
HaIIpaBJICHHOCTH;

- pa3pabaThIBaTh TUIAH PEIICHUS
po0JIEMBI C yUETOM aHaju3a
MMEIOIINXCS MaTEPUAIIBHBIX U
HEMaTepHaIbHBIX PECYPCOB;

- OCYLIECTBIIATH
LI€JICHAITPABJICHHBIN ITOUCK
nepeHoca CpeACcTB U COCOOOB
JeHcTBUS B MPO(eCCHOHATBHYIO
cpeny;

- YMETb MEPEHOCHUTH 3HAHUS B
ITO3HABATEIIbHYIO U
MPaKTUYECKYIO 00J1acTh
KU3HEIEATEIbHOCTH;

- IpeUIaraTb HOBBIE POEKTHI,
OLICHMBATh UJIEH C MMO3ULINH
HOBU3HBI, ODUTUHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

- 1aBaTh OIIEHKY HOBBIM
CUTYaLMsIM, BHOCUTb
KOPPEKTHUBHI B ACSITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE
pPE3YJbTATOB LIEJIAM

- YMETb ONEepUpPOBaTh
HOHATUSAMU: DYHKIIHS,
HernpepbiBHAS PYHKIUS,
IPOU3BOJIHAS,
nepBooOpaszHasi,
ONPEAECTICHHBIN UHTETPa;
YMETh HaXOUTh
IIPOU3BOIHBIC DIIEMEHTAPHBIX
(yHKUHNA, UCTIONB3YS
CIIPaBOYHBIC MaTEPHAIIBI;
UCCJIEIOBATh B MPOCTEHIIIMX
ciyyasix GyHKIUU Ha
MOHOTOHHOCTh, HAXO/IUTh
HauOOJBIITNE U HANMEHBIIIHE
3Ha4YeHUS (PYHKIUH; CTPOUTH
rpauKu MHOTOUYJICHOB C
UCIIOJIb30BAHUEM armapara
MaTEMaTHYECKOTO aHaIN3a;
IPUMEHSTH TTPOU3BOIHYIO
IIPY pEIICHUH 3a71a4 Ha
JBIDKEHUE; PENIaTh MPAKTHKO-
OpHECHTHPOBAHHBIC 33/1aUX Ha
HauOOJIBIITNE M HANMCHBIIIHEC
3HAYCHHUS, Ha HAXOXKJCHUE
MyTH, CKOPOCTH U
YCKOPCHUS;

- YMETb OTIEpUPOBATH
MOHSATUSIMU: IBIYKEHUE B
IIPOCTPAHCTBE, MTOJ0OHBIC
(GbuUryphl B IPOCTPAHCTRE;
WCIIOJIb30BaTh OTHOIIICHHUE
IUIOIIA/IEN TIOBEPXHOCTEN U
00bEMOB MOJA00OHBIX (HUTYP
IpU pelIeHU! 3a/1a4;

- YMETb BBIYUCIISTh
r€OMETPUYECKHUE BEJIUYNHBI
(anmvHa, yrod, mioab,
00BbeM, IJI0IIA/Ib
MOBEPXHOCTH ), UCMOJIb3YsI
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U3y4YeHHbIE (POPMYIIBI U
METO/IbI

[To nucnumnmnae «MatemaTtuka» MPETyCMOTPEHO BBINOJHEHHE OO0YYaIOUMMHUCS
WHIUBUTyTBHOTO MPOEKTA, MPEACTABIISIIONIETO 000 0c00yt0 GhopMy OpraHH3aIuu €ro
aesTenbHOCTH. HAUBUYambHBIA MPOEKT BBIMOIHIETCS 00YUYaIOUIMMCS CaMOCTOSITENIHHO
10]1 pyKOBOJICTBOM IPEIO/IaBaTENs 10 BEIOpaHHOM! TEME.

Pe3ynbTarhl BBITOJIHEHUS MHAUBUIYAJIbHOTO MPOEKTA JIOJKHBI OTPaXkKaTh:

v cOpMHUPOBAHHOCTH HABBIKOB KOMMYHHUKATHBHOM, y4eOHO-HCCIIE0BATEIBCKOM
JESITEIbHOCTH, KpUTHUECKOTO MBILIUICHHUS;

v’ CIOCOGHOCTH K MHHOBAIIMOHHOM, AHAJIUTUYECKOM, TBOPUYECKOM,
UHTEIJIEKTYAJIbHOU e TEIbHOCTH;

v cOpPMHPOBAHHOCTH  HABBIKOB  TPOCKTHOM  JESTENBHOCTH, a  TaKKe
CaMOCTOSTENIbHOIO NPUMEHEHUS! MPUOOPETEHHBIX 3HAHUU M CIOCOOOB JACMCTBUU INpuU
PELIEHNH Pa3JInYHbIX 33/1a4, UCHOJb3Ys 3HAHUS AUCLMUILIAHBI;

v’ CcIOCOOHOCTH TIOCTAaHOBKH IeTH M (DOPMYJIMPOBAHUS THUIIOTE3bI MCCIICIOBAHMS,
IJIaHUPOBAaHMST pabOThl, OTOOpa W HMHTEpIpETAlMd HEOOXOAMMOW HH(POPMALINH,
CTPYKTYPUPOBAHMS apryMEHTallMu pe3yJbTaTOB HMCCIEIOBAHHUS HAa OCHOBE COOpPaHHBIX
JAHHBIX, IPE3EHTAlUU PE3YJIbTATOB.

WuauBuayanbHbIl MPOEKT BBINOJHSAETCS OOydarommmcs Ha 1 Kypce B pamkax
y4eOHOr0 BPEMEHH, CHEIUAJbHO OTBEACHHOIO YYEOHBIM IUIAHOM, U JIOJDKEH OBITh
IPEJCTaBJICH B BUJIE 3aBEPILIEHHOTO Y4E€OHOTO UCCIIEA0BAHNUS.

1.3. IlepeyeHb KOMIIETEHIHI € YKa3aHWeM 3JTAanoB HX (OPMHPOBAHUS B
npouecce 0CBOCHUS M CHUNINHBI

Koo Imanwl hopmuposanus KomnemeHyui
Komnem Pazoen 1. Iloemopenue Kypca mamemamuKku 0CHOBHOU WIKOJIbl
eHyuu Tema 1.1 Tema 1.2 Tema 1.3.
Llenp u 3amaun Yucia ¥ BEIYUCICHUS. ['eomerpus Ha
MaTeMaTUKH MpU Bripaxkenus u IUIOCKOCTH
OCBOEHUU npeoOpa3zoBaHus
CIICIMAJIbHOCTH
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 + + +
OK 07 + + +
11K 4.2.
Koo Imanwl hopmuposanus KomnemeHuuil
Komnem Pa3zoen 1. Iloemopenue Kypca mamemamuku 0CHOBHOU UWLKOIbl
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eHyuu Tema 1.4 Tema 1.5 Tema 1.6 Tema 1.7
[IponieHTHBIE YpaBHEHUSA U Cucrembl Bxonnon
BBIUHUCIICHUS HEpPaBEHCTBA ypaBHEHUI 1 KOHTPOJIb
HEpPABEHCTB
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
Koo Imanwl hopmuposanus KomnemeHyui
Komnem Pazoen 2. llpamvle u niockocmu 6 npocmpancmee
CHyUU Tema 2.1. OcHOBHBIE Tema 2.2. Tema 2.3.
MIOHATHSL CTEPEOMETPHUU. [TapamienbHOCTD [TepnieH UKy ISAPHOCTD
Pacrnionoxxenne npsiMbIx NPAMBIX, IPSIMOU U MPSAMBIX, IPSIMOU 1
1 IJIOCKOCTEH IIOCKOCTH, INTOCKOCTEN | INTOCKOCTH, IJTIOCKOCTEM
OK 01 + + +
OK 02 - - -
OK 03 + + +
OK 04 + + +
OK 05 - - -
OK 06 - - -
OK 07 + + +
Koo Imanwl hopmuposanus KomnemeHyui
Komnem Pazoen 2 llpamele u niockocmu 6 npocmpancmee
eHyuu Tema 2.4. Teopema o Tema 2.5.11apannensHele, Tema 2.6. Pemenue
TpeX MEepIeHAUKYJIISIpax MEePIEHIUKYJISIPHBIE, 3agad. [Ipsimbie u
CKPEIUBAIOIINUECS IJIOCKOCTH B
psiMbIe MIPOCTPAHCTBE
OK 01 + + +
OK 02 - - -
OK 03 + + +
OK 04 + + +
OK 05 - - -
OK 06 - - -
OK 07 + + +
Koo Imanwvl hopmuposanus KomnemeHyu
Komnem Pazoen 3. Koopounamot u éexkmopuol
eHyuu Tema 3.1 Tema 3.2 Tema 3.3 Tema 3.4
JlexapTOBBI Bekrtopsl B [IpakTuko- Pewmenue 3anay.
KOOPJAUHATHI B MPOCTPAHCTBE. | OpUEHTHpPOBaHHbIE | KoopauHaThl u
MIPOCTPAHCTRE. Yroa mexay 3aJ]a4u Ha BEKTOPBI
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Paccrosinue mexmy BEKTOpPaAMHU. KOOPJIMHATHOM
JIBYMsI TOUKaMHU. CkansipHoe IIJIOCKOCTH
Koopaunater [IPOU3BEICHUE
CepeaNHBI OTPE3Ka BEKTOPOB
OK 01 - - - -
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 - - - -
OK 06 - - - -
OK 07 + + + +
Koo Imanwl hopmuposanus KomnemeHyui
Komnem Pazoen 4. Ocnosvt mpuzonomempuu. Tpuzconomempuueckue oynkyuu
eHyuu Tema 4.1 Tema 4.2 Tema 4.3 Tema 4.4
Tpuronomerprnueckue OcHOBHBIE Cunyc, KOCUHYC, OyHKINH, UX
byHKIMHA TPUTOHOMETPHUY | TAHTE€HC CYMMBbI U CBOMCTBA.
MIPOU3BOJIBHOTO YTJIa, €CKHe Pa3HOCTH JIBYX Cnoco0b1
yucia. Paguannas u TOXIECTBA. YIJIOB 3aJIaHus
rpaaycHas Mepa yria Dopmy bl CuHyC 1 KOCUHYC byHKIMH
NIPUBEICHUSA JIBOMHOTO yrJia.
DopMyisl
MOJIOBUHHOTO yTJia
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
Koo Imanwvl hopmuposanus KomnemeHyui
Komnem Pazoen 4. Ocnoswvt mpuzonomempuu. Tpuzonomempuueckue oynkyuu
eHuuu Tema 4.5 Tema 4.6 Tema 4.7 Tema 4.8
Tpuronomerpuuecku | [IpeobpazoBanu Onucanue OO6parHbie
¢ QyHKIUHU, UX e rpaduKoB MPOU3BOJICTBEHHBI | TPUTOHOMETpPUYE
CBOMCTBA U TpapUKu | TPUTOHOMETPUY X TIPOLIECCOB C ckue PyHKIMu
€CKUX (DYyHKIIHHA IIOMOILBIO
rpaguKoB
dhyHKIUH
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
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Koo

Imanwvl hopmuposanus KomnemeHyui

KomMnem Pazoen 4. Ocnogvl mpuzonomempuu. Tpuzonomempuueckue pynkyuu
eHyuu Tema 4.9 Tema 4.10 Tema 4.11
Tpuronomerpuueckue Cucrembl Pemrenne 3anay. OCHOBBI
ypaBHEHUS U TPUTOHOMETPUUECKUX TPUTOHOMETPHUH.
HEpaBEHCTBA ypaBHEHUHN Tpuronomerpuyeckue
(hyHKITUU
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 + + +
OK 07 + + +
Koo Imanovt hopmuposanus KomnemeHyuil
Komnem Pazoen 5. Komnnexcuwvie uucaa
eHyuu Tema 5.1 Tema 5.2
KommiekcHbie yncna [IprMeHEeHEe KOMIUIEKCHBIX YHCEN
OK 01 - ]
OK 02 - ]
OK 03 - -
OK 04 - -
OK 05 - -
OK 06 - -
OK 07 - -
Koo Imanst popmuposanus KomnemeHyui
Komnem Pazoen 6. Ilpouzsoonan pynkyuu, ee npumenenue
eHuuu Tema 6.1 Tema 6.2 Tema 6.3 Tema 6.4
ITonsTue [IpousBoaHbIe IIponsBoaHbIE [TonsTue o
MIPOU3BOJTHOM. CYMMBHlI, TPUTOHOMETPUUEC | HEMPEPHIBHOCTHU
DopmyJibl U pa3HOCTH KUX (QYHKITHMA. bynkuun. Meron
MpaBuiia MPOU3BEICHUS, [IpousBonnas WHTEPBAJIOB
muddepeHupoBaHus YaCTHOTO CJI0’KHOM
GhyHKIUN
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
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Koo

Imanwl hopmuposanus KomnemeHuuil

Komnem Pazoen 6. IIpouszeoonan ghynkuyuu, ee npumeHenue
eHyuu Tema 6.5 Tema 6.6 Tema 6.7 Tema 6.8
['eomeTpuueckunii u Pu3n4eCKuit MOHOTOHHOCTB HccnenoBanue
(bU3UYIECKUI CMBICIT CMBICTT dbyukiuu. Touku byHKIMH 1
IPOU3BOTHOM MIPOU3BOJIHOM B AKCTpeMyMa ITOCTPOCHUE
npodecCuoHalb rpauKoB
HBIX 3aJa4ax
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
Koo Imanovt hopmuposanus KomnemeHyuil
Komnem Pa3zoen 6. IIpouzsoonan pynkyuu, ee npumeHenue
enyuu | Tema 6.9 Hanbonwmee u | Tema 6.10 Haxoxnenue Tema 6.11 Pemenune
HAaUMEHbBIIEE 3HAUCHUS ONTUMAaJIbHOTO 3agad. [IpousBogHas
byHKIUNA pe3yJibTara ¢ MOMOUIBIO byHKIMH, e
IIPOU3BOJHOM B IIPUMEHEHNUE
NPAKTUYECKUX 3a/1a4ax
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 + + +
OK 07 + + +
Koo Imanwvl hopmuposanus KomnemeHyu
Komnem Pazoen 7. Muozozpannuku u mena 8pauieHus
eHyuu Tema 7.1 Tema 7.2 Tema 7.3 Tema 7.4
Bepuunsi, pedpa, IIpusma, ee [Tapautenenunen, [Tupamuna, ee
rpaHu COCTAaBJIAIOIINE, ky0. CeueHue COCTAaBJIAIOIINE,
MHOTOTPaHHHKA CEUYECHHUE. KyOa, CEUEHUe.
[Ipsamas u rnapasuienenumena [IpaBunbHas
paBUJIbHAS nMpaMu/ia.
IIPU3MBI VYceuennas
MpaMuia
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
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OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
Koo Imansvl popmuposanus KomnemeHyui
Komnem Pazoen 7. Muozozpannuku u mena epauieHus
eHyuu Tema 7.5 Tema 7.6 Tema 7.7 Tema 7.8
bokoBas u noaHas CummeTtpus B [Ipumepsnl [IpaBunbHBIE
MOBEPXHOCTh KyOe, CUMMETPHUI1 B MHOTOTPaHHUKH,
MPU3MBI, MUPAMUBI | TTapaJUIICICTUIIET npodeccun MX CBOMCTBA
e, mpu3me,
MUpaMUJIC
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
Koo Imanwvl hopmuposanus KomnemeHyul
Komnem Pazoden 7. MnozozcpanHuKu u mena epauieHus
eHyuu Tema 7.9 Tema 7.10 Tema 7.11 Tema 7.12
Humauap, ero Konyc, ero VY ceueHHbIN [ap u cdepa, ux
COCTAaBJISIOIIHE. cocTaBisitone. | konyc. CeueHue ceUeHUs
Ceuenne mumuuapa | CeueHne KOHyca YCEUYEHHOTO
KOHyca
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 + + + +
OK 07 + + + +
Koo Imanwvl hopmuposanus KomnemeHyuil
Komnem Pazoen 7. Muozozpannuku u mena epawieHus
eHyuu Tema 7.13 Tema 7.14 Tema 7.15
[Toustue 00 oO0beme OO0BEMBI U IJIOIIAIA KomOunnanuun
tena. OTHOIIEHUE MTOBEPXHOCTEHN Te MHOTOTPAHHUKOB U TEJ
00BbeMOB ITOJOOHBIX TE BpaIllCHUSI
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 + + +
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0K 07 | + | + | +
Koo Omanst popmuposanus KomnemeHyu
Komneme Pazoen 7. Muozozpannuku u mena epawjeHus
HUuuu Tema 7.16 Tema 7.17
['eomeTpuyeckue komOuHanuu Ha | Pemenue 3agady. MHOTOrpaHHUKH U Tela
IIPAKTUKE BpaILCHHUS
OK 01 + +
OK 02 + +
OK 03 + +
OK 04 + +
OK 05 + +
OK 06 + +
OK 07 + +
Koo Imanst hopmuposanus KomnemeHyuil
Komnem Pazoen 8. Ilepeooopasznan ¢pynkuuu, ee npumenenue
eHyuu Tema 8.1 Tema 8.2 Tema 8.3
[TepBooOpazHas Iioma b KpUBOJIMHEHHOU Heonpenenenuslii u
¢bynkuuu. [IpaBuna tpaneunu. Dopmyna OTIPEICIICHHBIN
HaXO0XKICHUS Hrerorona — JleiOnumna MHTETPAIbI
NepBOOOPa3HBIX
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 + + +
OK 07 + + +
Koo Imanwvl hopmuposanus KomnemeHyui
Komnem Pazoen 8. Ilepsoobpasznasn hynkyuu, ee npumenenue
eHyuu Tema 8.4 Tema 8.5 Tema 8.6
[Tonsitue 06 OnpeneneHHbIi Pemenue 3amau.
ONpe/ICICHHOM HUHTErpale WHTErpal B )KU3HU [TepBooOpazHas
KakK IJIOIIaau byHKIIMH, e
KPUBOJIMHEMHOU IIPUMEHEHUE
Tpaneuuu
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 + + +
OK 07 + + +
| Koo Imanwvl hopmuposanus KomnemeHyui
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KomMne Pazoen 9. Cmenenu u kopnu. Cmenennasn pynkyus
menyu Tema 9.1 Tema 9.2 Tema 9.3
u CrenenHast pyHKIHs, €€ [IpeoOpazoBanue CBoiicTBa CTENEHHU C
CBOKCTBA BBIPAXEHNUN C KOPHIMU palMOHAIBHBIM U
n-0oM CTENEHU JEVUCTBUTEIBHBIM
MOKa3aTeJIIMU
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 - - -
OK 07 + + +
Koo Imanwvl hopmuposanus KomnemeHyui
Komnem Pazoen 9. Cmenenu u kopnu. Cmenennas pynkyus
enyuu | Tewma 9.4 Pemenune uppanmonansueix | Tema 9.5 Crenenn u kopau. CTeneHHas
YpaBHEHUI U HEPABEHCTB byHKIHS
OK 01 + +
OK 02 + +
OK 03 + +
OK 04 + +
OK 05 + +
OK 06 - -
OK 07 + +
Koo Imanwvl hopmuposanus KomnemeHyui
Komnem Pazoen 10. Ilokazamenvnasa pynkuus
eHyuu Tema 10.1 Tema 10.2 Tema 10.3 Tema 10.4
IToka3arenbHas Pemenune Cucremsbl Pemenue 3anau.
byHKIHS, ee MOKa3aTEIbHbBIX MOKa3aTEIbHbBIX [TokazarenbHas
CBOMCTBa YPaBHEHUU U YpPaBHEHUH byHKIHS
HEPABEHCTB
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 - - - -
OK 07 + + + +
Koo Imanwvl hopmuposanus KomnemeHyuil
Komnem Pazoen 11. Jlozapughmel. Jlocapugpmuueckas pynkuus
eHyuu Tema 11.1 Tema 11.2 Tema 11.3 Temall4
Jlorapudm yucna. CaoiicTBa Jlorapudmuueckas Pewenne
JlecATuYHbINA U norapudmos. byHKIM, ee JorapumMuuecku
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HATypaJbHbIN Onepanus CBOMCTBA X YPaBHECHUU U
JorapudMbl, 9UCTIO € | JorapupMupoBa HEPaBEHCTB
HUS
OK 01 + + + +
OK 02 + + + +
OK 03 + + + +
OK 04 + + + +
OK 05 + + + +
OK 06 - - - -
OK 07 + + + +
Koo Imanst popmuposanus KomnemeHyu
KoMne Pazoen 11. Jlocapugpmur. Jlocapugpmuueckas pynkuus
meHnyu Tema 11.5 Tema 11.6 Tema 11.7
u Cucrembl Jlorapudmsl B ipupoe Pemenue 3anay.
Jgorapu(pMUYECKHX Y TEXHUKE Jlorapugmsl.
YpPaBHEHUI Jlorapupmuueckas
GbyHKIMSA
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 - - -
OK 07 + + +
Koo Imanwvl hopmuposanus KomnemeHyuil
Komnem Pazoen 12. Muoscecmea. Inemenmol meopuu 2paghoe
eHyuu Tema 12.1 Tema 12.2 Tema 12.3 Tema 12.4
MHuoxecTBa Omnepanuu ¢ I'padur Pemenue 3anay.
MHO>KECTBAMU MHoXecCTBa,
['padsl u ux
IPUMEHEHUE
OK 01 - - - -
OK 02 - - - -
OK 03 - - - -
OK 04 - - - -
OK 05 - - - -
OK 06 - - - -
OK 07 - - - -
Koo Imanwl hopmuposanus KomnemeHuuil
Komnem Pazoen 13. Inemenmul KOMOUHAMOPUKU, CMAMUCMUKU U MEOPUU
eHyuu eéepossmuocmen
Tema 13.1 Tema 13.2 Tema 13.3 Tema 13.4
OCHOBHBIE OHATHS CoObiTHE, BeposiTHOCTh B JuckperHas
KOMOMHATOPUKHU BEPOSITHOCTh | MpodheCcCHOHATbHBI ciyyaitHas
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COOBITHS. X 3aJ1a4ax BEJIMYMHA, 3aKOH
Cnoxenue u ee
YMHOXEHUE pacrpeeneHus
BEPOSITHOCTEN
OK 01 + + + +
OK 02 + + + n
OK 03 + + + n
OK 04 + + + n
OK 05 + + + +
OK 06 - - - -
OK 07 + + + +
Koo Imanwvl hopmuposanus KomnemeHyui
Komneme Pazoen 13. Inemenmovt KomMOUHAMOPUKU, CMIAMUCIUKU U MeEOPUU
Hyuu éepoamuocmen
Tema 13.5 Tema 13.6 Tema 13.7
3agaun matematnueckoit | CocTaBiaeHue TaOauIl U Pemenue 3anay.
CTaTUCTUKHU JarpamMM Ha MPaKTUKE DIIEMEHTHI
KOMOMHATOPUKH,
CTaTUCTUKU U TEOPUHU
BEPOSITHOCTEN
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 - - -
OK 07 + + +
Koo Imanwvl hopmuposanus KomnemeHyuil
Komneme Pazoen 14. Ypaeuenusn u nepagencmaea
HUuuu Tema 14.1 Tema 14.2 Tema 14.3
PaBHOCHIIBHOCTH I'paduueckuit Mmeros YpaBHeHUs U
YPaBHEHHUU U HEPABEHCTB. peLIeHUs yPaBHEHUH, HEPABEHCTBA C MOAYJIEM
OOG1Iue MeTobI peleHust HEPaBEHCTB
OK 01 + + +
OK 02 + + +
OK 03 + + +
OK 04 + + +
OK 05 + + +
OK 06 + + +
OK 07 + + +
Koo Imanwl hopmuposanus KomnemeHuuil
Komneme Pa3zoen 14. Ypasnenus u nepasencmea
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Hyuu Tema 14.4 Tema 14.5 Tema 14.6
YpaBHeHUs u CocraBneHue U pereHue Pemenne 3anau.
HEpaBEHCTBA C npodeccrnoHalIbHBIX VYpaBHeHus u
napameTpamu 3a/1a4y C MOMOUIBIO HEpaBEHCTBA
YpaBHCHUU

OK 01 + + +

OK 02 + + +

OK 03 + + +

OK 04 + + +

OK 05 + + +

OK 06 + + +

OK 07 + + +

Pa3znes 2. MecTO AMCUMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHO MPOrpaMMbl

OO6mmeoOpa3oBaTenbHas aucHUIUIMHA «MareMmatukay sBISE€TCS  00s3aTeIbHOM
4acTbio 00I1e00pa30BaTEIbHOIO LKMKIIa 00pa30BaTENbHON MPOrpaMMbl B COOTBETCTBUH C
®I'OC CIIO no nmpodeccun 15.01.05 Cpapmiuk (py4HOM U YaCTUUHO MEXaHU3UPOBAHHOMN
CBapKH (HaIIaBKH).

Oo01eoOpazoBaTenbHas qucuuIuinHa «MaTtemaTuka» obecnieurBaeT (popMupoBaHue
MpEACTABICHUM 00 wuAesX M MEeToJax MAaTEMaTUKH, pPAa3BUTHE JIOTUYECKOIO H
AITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAMMOro JUisl peuieHus 3agady no mnpodeccuu
15.01.05 Crapuiuk (py4HOM U YaCTUYHO MEXAaHU3UPOBAHHOM CBApKU (HAIJIaBKH).

B wMertoguyeckoM IuiaHe AUCHUIUIMHA «MareMaTtukay ONUpaeTcss Ha 3HaHuS,
NOJIyYEHHbIE TMPU HW3YYEHUM IIKOJBHOIO Kypca MaTEeMaTHUKM W B3aUMOCBSA3aH C
JTUCIUIUIMHAMU 00111e00pa30BaTeIbHOTO ITMKIIAa Kak: dusnka, Xumus, MaremaTuka.

OcBoenne aucHMIUIMHBL «MaremaTnka»y HEo0XoauMo oOydarmeMmycs IS
U3y4deHus o0enpodecCHoHaTbHbIX JUCIUIUIMH U MEXIUCIUIUTUHAPHBIX KYPCOB.

Pazgen 3. O0beM IUCHUIVIMHBI C YKa3aHHEM KOJHMYECTBA AKaAeMHUYECKHX
4acoB, BbIICJIEHHbIX HA KOHTAKTHYI0 padoTy o0y4awinuxcsi ¢ npemnojaasaresnaeM (1o
BH/IaM y4eOHBIX 3aHSITHII), HA CAMOCTOSTEJbHYI0 PadoTy u (opmMy NpPOMEKYTOYHOI
arTrecTalun

O0BeEM UCHMUIUIMHEI B aKaJEMHUUYECKHUX YACAX COCTABIISACT ... .uuneeeennnneennnn. — 262 gaca
KonndecTBo akaieMHUYECKUX YacOB, BBIICICHHBIX Ha KOHTAKTHYIO
paboTy 00ydJaroUIuXCs ¢ MeJarornyeckuM paboOTHUKOM

(M0 BUAAM YUEOHBIX 3aHSATUM), COCTABIIACT . .. e euveneeneenteeneeneennenneennaneneneennns —234 4.
1T VO VS 1% (001 () (S X011 T -39y,
MIPAKTHYUECCKHIE BAHITHSL « . nnutteeennteeeeeenteeeeeanneeeeaninneeeannnns — 195 4.
KonudecTBo akageMrU4ecKuX 4acoB, BBIIECIEHHBIX Ha CAMOCTOSTEIIbHYIO paboTy
L0107 P 100 111703 — 7.
DOopMBI TPOMEKYTOUYHOU ATTECTALINU:
I CEMECTP — DKBAMEH. ...\t tteee ettt ettt et ettt e et e e et e e e e eeee e eanaae s —12 4.
)Y (10§ ) (5C T2 1.Y (S) < PP -9y,
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Pa3znen 4. Coaep:xkanve JUCUUIUIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM ¢ YKa3aHHEM OTBEIECHHOI0 KOJN4YeCcTBAa
aKa/JIeMM4€CKHX YaCOB M BU/I0B Y4eOHBbIX 3aHATHH
Ne Tema oucyunnunst Cooeporcanue yuednozo mamepuana Bcezo B m.u.: Dopma
n/n (ocnosHoOe u npogheccuonanbHo - OpUEeHMUPOBaAnHOEe) akaoe- | Jiek- ce- npakmu- | 1ab6opa- | KoH- camoc- mexyuiezo
muue- uuu Mmu- uyeckKue mopHwle | cyjibma| moamei Konmpo.iin
CKUux Hapbol 3aHAmMuUA | 3aHAMUA uuu bHaA ycnesaemocmu
4acoe paboma
Pasnea 1. [loBTopenne Kypca MAaTeMaTHKH OCHOBHOM IIKOJIbI 14 2 12
1. |Tema 1.1 Llens u 3amaun OcHosHoe coOoepoicanue 2 2 Tectuposanne
MaTeMaTUKU IIPH OCBOCHUHN | Ba3oBble 3HAHMS M yMEHHs 10 MAaTEMaTHKE B YcTHbli onpoc
npodeccun 15.01.05 npodecCHOHAIbHOM W B MOBCEAHEBHOMU Marematiriecku
U TUKTAHT
Caapiuk (py4Hou u NEeSITeTbHOCTH.
YaCTUYHO
MEXaHU3UPOBAHHON CBAPKH
(HaTUTaBKH).
2. |Tema 1.2 Yucna u OcHosHoe coOdeporcanue 2 2 Pewenue 3ana4
BbIuKcieHus. Boipaxkenus u | JlelicTBus Ha MOJIOKUTEIbHBIMU u
peoOpa3oBaHUs OTPUIATCIILHBIMA YUCJIAMU, OOBIKHOBECHHBIMHU
U JEeCATHYHBIMH JApoOsmu. JleictBus co
CTEIICHSIMH, (bopMyIIbI COKpAILlEHHOTO
YMHOKEHHSI.
3. |Tema 1.3 I'eomeTpust Ha IIpogheccuonanvro-opuenmuposanroe 2 2 Tecruposanue
IJIOCKOCTH codepxcanue  (codepxcanue  NPUKIAOHO20 YerHbIi onpoc
MaremaTtrueck
MO0y Uil TUKTaHT
Bunbl mnockux ¢GuUryp v ux miomaib. Pewenue 3axay
[TpakTUKO-OpUEHTUPOBAHHBIE 3aJ]a4l B Kypce
T€OMETPUHU HA MIIOCKOCTH.
4. |Tema 1.4 IlpouieHTHBIE OcHosHoe codepotcanue 2 2 Tecruposanue
BBIYHCIICHUS [IpocTele  MPOIEHTHI, pasHble  CIIOCOOBI WX Yerubiii onpoc
BbIuHCIIeHUsI. CII0KHBIE TPOLICHTHI. MuaTeMamquK
U JTUKTAHT
Pewenue 3agau
5. |Tema 1.5 YpaBHeHus u OcHosHoe codeporcanue 2 2 Tectupopanue
HEPaBEHCTBA JIuHeliHble,  KBaJpaTHblE,  JIPOOHO-TMHEMHBIE YeTubiii onpoc
Maremaruueck
YpaBHEHUsI 1 HSPABEHCTBA. e ——
1Ipaxmuyeckoe 3ansmue Pemenue 3ana4
6. |Tema 1.6 Cucremsr OcHosroe cooepoicariue 2 2 Tectuposanue

YpPaBHEHUI U HEPABEHCTB

CriocoObI pelieHrst CUCTEM JIMHEWHBIX YPaBHEHHH.

YeTHbll onpoc
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[Tonstsa: marpua 2x2 u 3x3, Onpenesurelib
Marpuilbl. Meton T'aycca. CucreMbl HETMHEMHBIX
ypaBHeHU. CHCTEMbI HEPABEHCTB.

Maremaruueck
Wil JUKTaHT
Pemenue 3amau

7. |Tema 1.7 BxomHoi OcHosHoe cooepoicariie 2 2 TecrupoBanue
KOHTPOJTb BbrurciieHiss 1 TpeoOpasoBaHus. YpaBHEHUST W YeTmbiii onpoc
MaremaTtnueck
HepaBeHCTBa. ['eoMeTpHs Ha IIIOCKOCTH. it THKTAHT
Pemenue 3amau
Paspneu 2. IIpsivblie M IIOCKOCTH B IPOCTPAHCTBE 12 10
8. |Tema 2.1. OcHOBHBIE OcHosHoe codepoicanue 2 Tecrnposanue
HOHSITUSI CTEPEOMETPHUH. Ipenmer  crepeomerpun. OCHOBHBIC — TTOHSTHSI ﬁiﬂ‘;ﬁgﬁ;ﬂgi
Pacnonoxenue npsmbIx U (Touka, mpsMas, IUIOCKOCTb, IPOCTPAHCTBO). e ——
IJIOCKOCTEMN OcHoBHBIE AKCHOMBI CTEPEOMETPHU. Pemenne 3axaq
Ilepecekatormmecs, HapaJuIe/bHble u
CKpelmBarommecs: npsmole. [Ipr3Hak U CBOKWCTBO
CKPELLMBAOILXCS HPSIMBIX. OcHoBHbIE
[IPOCTPAHCTBEHHBIE (PUTYPBL
9. |Tema 2.2. [TapamienbHOCTh OcHogHoe codepoicanue 2 2 Tectuposanue
HPSIMBIX, TIPAMOM 1 [NapasienbHbie psiMast U IUIOCKOCT. YCTHEIH onpoc
IIJIOCKOCTH, MJIOCKOCTEN Onpenenenue. IIpu3Hak. CaolicTBa (c HM;;;T(:EECCK
JoKazare’nbetBoM).  [lapamienbHble  MIIOCKOCTH. Pemenne 3a1ay
Ornpenenenue. [Tpr3Hax. CaoiictBa (c
JIOKa3aTeIbeTBOM). Terpasip M €ro 3JIeMEHTHL
[lapaymenenvnen u ero snemeHtsl. (CBoiicTBa
NIPOTUBOIOJIOKHBIX ~ TPaHEH WM JMaroHaien
napasuenenunesa. IloctpoeHue ceueHuii.

10. |Tema 2.3. OcHosHoe codepotcanue 2 2 Tectuposanne
[MepreHANKYIAPHOCTE [leprieHWKyIISIpHBIE  TIpsiMBle.  [lapayiieNbHbIe ﬁ;ﬂiﬁ;ﬁgi
MPSIMBIX, TIPSIMON U npsiMble,  TEPIEHANKYSPHbIE K IUIOCKOCTH. e —
IJIOCKOCTH, MJIOCKOCTEN [lpr3HaK  MEpreHIMKYISIPHOCTH — TPSIMOA U Pemmenye 3a1au

IocKocTy. Jlokasarenscrso. Ileprnenmukymsap u
HaKIoHHad.  [leprmeHIMKyApHbIE — TUIOCKOCTH.
[lpy3Hak  MEpreHIUKYIIPHOCTH  IUIOCKOCTEH.
JlokazarenscTBo. PacCTOsIHYSL B MPOCTPAHCTBE.

11. |Tema 2.4. Teopema o Tpex OcHogroe codepoicanue 2 2 Tecrnposanue
HEPIIEHINKYIIAPaxX Teopema 0 Tpex TIEPIIEH UKYJISPax. Yerubiii onpoc

JlokazarensCTBO.  Yronm MexIy IOpsAMOA U Marearireck
U JUKTAaHT

IUTOCKOCTRIO. YTOMI MEXKIY INIOCKOCTSAMM.
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Pemenne 3agau

12. |Tema 2.5. [TapannenbsHble, IIpogheccuonanvro-opuenmuposanroe 2
MIEePICHIUKYIISIPHEIE, codepxcanue  (codepxcanue  NPUKIAOHO2O
CKpEITUBAIOIINECS MPAMBIC | MOOYis)
AKCHOMBI CTECPCOMETPHH. Tecruposanue
[TeprieHAMKYISAPHOCTh TPSMOW U TUIOCKOCTH, YcTHbIi onpoc
napaieIbHOCTh TIBYX IPSIMBIX, Matewmaririeck
HUH TUKTAHT
MEPICHAUKYJISIPHBIX IUIOCKOCTH, Pewenne 3ajau
MEePICHIUKYISIPHOCTD MIOCKOCTEM
13. |Tema 2.6. OcHnognoe codepoicanue 2 Tectnposarue
Penrenne 3amau. [psimpic 1 | PacnionokeHne mpsAMBIX M IUIOCKOCTEH B &iﬂiﬁg&iﬂgi
IUIOCKOCTHU B IPOCTPAHCTBE | IPOCTPAHCTBE. [TeprieHIUKYISIPHOCTD u il THKTAHT
NapayieIbHOCTh  TPSMBIX M TUIOCKOCTEH. Pemenne 3axa4
CkpeuiBarouiecst npsiMple.
Paznen 3. KoopamHaTbl M BEKTOPbI 8
14. |Tewma 3.1 JlexapToBbl OcHosHoe codeparcanue 2 Tectuposanne
KOOPIUHATHI B JleKapToBbl ~ KOODAMHATHL B IPOCTPAHCTBE. ﬁi‘éﬁiﬁf; (C’f(
npocTtpaHcTse. Paccrosinue [Ipocreiime 3amaun B koopauHarax. PaccrosHue -
MEXY ABYMS TOUKAMH. MEXKIy IBYyMsI TOUKAMH, KOOPIMHATHI CEPEIMHBI Pemmenue 3axa4
Koopaunatsl cepenunbl OTpe3Ka
OTpe3Ka
15. |Tewma 3.2 BekTopsl B OcHosHoe codeporcanue 2 Tectuposanne
HPOCTPAHCTBE. Bexkrops! B ipoctpatcTee. CI0KEHHE U BBIMHTAHHE ﬁ‘;‘xﬁ;ﬁi (C’f(
VYT0I MEXTYy BEKTOPAMH. BEKTOPOB. YMHOXKEHHME BEKTOpa Ha  YHCIO. v —
CkansipHOe pou3BeICHUE KowmruianapHeie BEKTOPBI. CkaisipHOe Pelrene 3amaq
BEKTOPOB MPOM3BE/ICHIE BEKTOPOB. PaznoskeHne BeKTopa 1o
TpeM HEKOMIUTaHApHBIM BekTopaM. KoopauHats
BEKTOpa, CKAIPHOE TIPOM3BENICHUE BEKTOPOB B
KOOPJIMHATAX, YTOJT MEKTy BEKTOPAMH, YTOI MEXKTY
TPSIMOIA ¥ THIOCKOCTBIO, YTOJT MEXTY TUIOCKOCTSIMHL.
VYpaBHEHUE IUIOCKOCTH. [ '€OMETpUYeCKHUl CMBICIT
ONpeAeUTENS 2X2.
16. |Tewma 3.3 IIpakTuko- IIpogpeccuonanvro-opueHmuposanroe 2 Tecrnposanue
OpPHEHTHPOBAHHBIC 3a/1a4n cooepocanue  (codeprxcanue  NPUKIAOHO20 YerHiii onpoc
Maremaruueck

Ha KOOp,[[HHaTHOf/'I
IIJIOCKOCTH

MOOys)

KoopaunatHass ~ mi0CKOCTb. Brruncnenue
pacCTOSHUM M TUIOMIAJIEM Ha IUJIOCKOCTH.

Wil TUKTAHT
Pemenne 3agau
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KommuecTBenHbIe PaCUCTEI.

17. |Tema 3.4 OcHnognoe codepoicanue 2 2 Tecruposanue
Pemenue 3amau. JlekapToBBl KOOPAMHATHI B  IIPOCTPAHCTBE. KAZTTIZEZITZT:;
KoopauHate! u BEKTOPbI Bekroper B mpoctpanctBe. ClioxkeHHE | O

BBIYMTAHKE BEKTOPOB. YMHOXKCHHE BEKTOpa Ha Pemenne 3aa4
yucino. Komrianapusie BekTopbl. CKaspHOe

MPOM3BEICHNE BEKTOPOB. PasioxeHne Bekropa

0 TPEM  HEKOMIUIAHAPHBIM  BEKTOPaM.

[Ipocreiimue 3a7a4u B KOOpJMHATAaX.

KoopauHaTel BEKTOpa, pacCTOSHHE MEKIY

TOYKAMH, KOOPIMHATBI CEPEAMHBI OTPE3Ka,

CKQJISIPHOE  TPOW3BEACHUE  BEKTOPOB B

KOOPJIMHATAX, YrOoJ MEXIy BEKTOPAaMH, yroJ

MEKIY TMPSIMOH U IJIOCKOCTBIO, YIOJ MEXKIy

IUIOCKOCTSIMH.

Pa3znen 4. OcHoBBbI TpuroHoMeTpuu. Tpuronomerpuyeckue GyHKIHH 34 26

18. |Tema 4.1 OcHosHoe codeparcanue 2 2 Tectnposarue
TpuroHoMeTprdecKue Panuannas mMepa yria. [IoBOpOT TOUKH BOKPYT KI/IC;F}:I)VI[I;IT(I)/II;[II;(()JE
(GYHKIHMH TIPOU3BOIBLHOTO Hayana KoopauHaTt. OmpeneneHue cuHyca, e —
yriia, yrcia. PaguanHas u KOCHHYCa, TaHTeHCA M KOTAaHTeHCa. 3HaKH Pewenue 3a1a4
rpaaycHasi Mepa yria CHHYCa, KOCHHYCa, TAHT€HCA U KOTAHTEHCa IO

YeTBEPTSAM. 3aBUCHMOCTH MEXIy CHHYCOM,
KOCHHYCOM, TAHT'€HCOM M KOTAHTCHCOM OJIHOTO
U TOTO XK€ yIa.

19. |Tema 4.2 OcHosHoe codeporcanue 2 2 Tecruposanue
OcHOBHbIC Tpuronomerprueckue ToxaectBa. CHHYC, Yerubiii onpoc
TPUTOHOMETPHYECCKUE KOCHHYC, TAHT€HC U KOTAHI'CHC YIJIOB O H - 0. Marenmaririeck

U JUKTAHT
TOX/IECTBA. dopMyIIbl TPUBEIACHUSL. Pemenue 3aaq
PopMyIIbl IPUBEACHUS
20. |Tema4.3 OcHogHoe codepoicanue 4 2 TecrupoBanue
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Cunyc, KOCHHYC, TAHT€HC
CYMMBI U Pa3HOCTH JABYX
YTJIOB

CuHyC 1 KOCUHYC
JBOMHOTO yria. GopmyJibl
IIOJIOBUHHOTO yIJla

Cymma u pasHocTh crHycoB. CyMMa M Pa3HOCTb
KocuHycoB. CHHYC M KOCHHYC JBOIMHOIO YTJia.
@opmynel  onoBuHHOTO yriia. [IpeoOpasoBanms
CYyMMBbI ~ TPUTOHOMETPUYECKMX  (YHKIMHA B
NPOW3BEJICHNE W  TPOW3BEACHHS B  CyMMY.
BeipaxkeHne TpUroHOMeTpruUIecKuX (PyHKIMIA yepe3

VYceTHslit onpoc
MaremaTtuueck
WU JUKTAHT

Pemenue 3agau

TaHTeHC TMIOJIOBUHHOT'O aprymeHra.
I[peobpazoBanms TIPOCTEHIIINX
TPUTOHOMETPHYECKUX BBIPAKEHHI
21. |Tema 4.4 OcHnognoe codepoicanue Tectuposanue
@DyHKIMHU, UX CBOMCTBA. OO6acTh onpeaeeHrss 1 MHOYKECTBO 3HAYCHUI YcrHblit onpoc
. . . MaremaTtrueck
Crioco0sl 3a1aHus GyHKIUH. YérHOoCTb, HE4YETHOCTb, e ——
byHKIUH nepuoan4HoCTh (pyHKuuiA. CrocoObl 3ajaHus Pelenue 3a1a4
GYHKIHH.
22. |Tema 4.5 OcHosHoe codeparcanue Tectuposanue
Tpuronomerpuyeckue OOnacte ompezeneHrss U MHOKECTBO 3HAYCHUIA K’/ICTHHH onpoc
V) o o aTCMaTHYCCK
(YHKIIUH, UX CBOWCTBA U TPUTOHOMETpHYeCKnX  (yHKmmiA.  YETHOCTH, Wi TUKTAHT
rpaduxu HEYETHOCTb, MEPHOIMIHOCT TPUTOHOMETPUYECKIX Pemmenue 3axa4
¢dynkmii. CBocTBa U TpaK PYHKIHI Y = COS X,
y=sinX,y=tgXx,y=ctgx.
23. |Tema 4.6 IlpeoOpa3oBanue | OcHosHoe codepocanue Tectuposanue
rpauKoB Cxatne u pacTsHKeHHe rpadukoB YCTHEIH onpoc
o MaremaTuueck
TPUTOHOMETPHUECKHUX TPUTOHOMETPHUECKHUX GhyHKUIUH. e ——
byHKIMI [TpeobpazoBanue rpadukoB Pemenne 3axaq
TPUTOHOMETPUYECKHUX (DYHKITHH.

24, |Tema 4.7 IIpogheccuonanvro-opuenmuposanroe Tectupopanue

Onucanue codepoxcanue  (codepxcanue  NPUKIAOHO20 YerHbIi onpoc

MaremaTtrueck
MIPOU3BOJICTBEHHBIX MoO0yns) O
MPOIIECCOB C MOMOILBIO Vcnonb3oBaHne  CBOMCTB — TPUTOHOMETPHUYECKUX Pemenye 3a1au
rpadukoB QyHKIHII GbyHKIMH B podheCCHOHATTBHBIX 33/1a4ax.

25. |Tema 4.8 OcHosHoe codeporcanue Tectupopanue
OGparHbie OGpartHble TpUroHOMeTprdeckre QyHKIuu. MUx YeTubiii onpoc
TPUTOHOMETPUIECKHE i ¢ Maremarmieck

p p CBOWCTBA U TpaduKH v ———
yHKIHH Perenue 3a1a4

26. |Tema 4.9 OcHogroe codepoicanue TecrupoBanue
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Tpuronomerpuueckue
YpaBHEHUA U HEPABEHCTBA

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a.
VYpaBHenue tg x = a, ctg x = a. Pemenue
TPUTOHOMETPUYECKUX YPABHEHHUH OCHOBHBIX
TUIOB: NPOCTEUIINE TPUTOHOMETPUUECKHUE
YpaBHEHHUs, CBOJAIIMECS K KBaJIpaTHBIM,
peliaemMbpie  pa3joKEHHEM Ha MHOXKHUTEIH,
OJIHOPOJTHBIE. [Ipocreiimue
TPUTOHOMETPUYECKHE HEPABEHCTBRA

VYceTHslit onpoc
MaremaTtuueck
WU JUKTAHT

Pemenue 3agau

27. |Tema 4.10 Cucremsl OcnosHoe codepaicanue 2 2 Tecrupopanue
TPUTOHOMETPHUYCCKUX CucreMbl TPOCTEHIIUX TPUTOHOMETPUUECKUX YCTHBIH 0mpoc
ABHEeHMi . Marematuueck
yp YpaBHCHUU. UM JUKTaHT
Pemenue 3anay
28. |Tema 4.11 Pemenne 3amgauy. OcnosHnoe codepoicanue 2 2 Tectuposanue
OCHOBBI TPUTOHOMETPHH. [IpeoOpaszoBanue TPUTOHOMETPHUYCCKUX ﬁCTHHH ompoc
) aTEMAaTHYCCK
Tpuronomerpuueckue BbIpaXXECHUI. PernieHue TpUrOHOMETPUUECKHUX Wil THKTAHT
byHKIUU YpPAaBHEHUIA M HEPABEHCTB B TOM YHUCJIE C Peurenne 3aaq
HCIIOJIb30BAHUEM CBOMCTB (DYHKIIHUH.
Paszpnen 5. KommiekcHbie yucia 4 4
29. |Tema 5.1 KommiekcHble OcnosHoe codepaicanue 2 2 Tectupoanue
qucna [lonstre xomruiekcHoro uwmcia. ConpspKeHHbIE Y CTHELH O11poC
Maremaruueck
KOMIUIGKCHBIE ~YHCIIA, MOIYJIb M  apryMeHT it ST
KOMILIEKCHOTO qucra. Dopma 3armcu Pemenne 3anaq
KOMILJIEKCHOT'O qucna (reomeTpryeckas,
TPUTOHOMETPHYECKAs], anreOpanyeckast).
Apudmerndeckue JEHCTBUSI C  KOMIUICKCHBIMH
YHCIIaMHU
30. |Tema 5.2 [Ipumenenue OcHogroe codepoicanue 2 2 Tecruposanue
KOMILIEKCHBIX YHCEIl BoImonHeHne pacyeToB ¢ IOMOLIBIO KOMIUIEKCHBIX :ACTHHH onpoc
ATEMAaTHUYCCK
yrcesl. [Ipumepbl UCIIONB30BaHUST KOMIUIEKCHBIX it ST
215 (61 Pemenue 3amau
Pasnea 6. IIpousBogHas pyHKIMH, ee IPHMEHEHHE 30 20 2
31. |Tema 6.1 IlonsTHe OchosHoe codepaicanue 4 2 2 Tectupopanue
npou3BoaAHOM. DOpMYIIEI U OnpeneneHre YKMCIOBOW TOCIEIOBATENBHOCTH U YcrHbli onpoc
Maremaruueck

npaBuiia
muddepeHIpOBaHUSL

criocoObl  ee  3amannsd. CBOMCTBA  YHCIIOBBIX
nocnenoBarenbHocTell.  Ompenenenue  mperena
TIOCJIC/IOBATeIIbHOCTH.  BBIMMCIICHHE  TpejiesioB

Wil TUKTAHT
Pemenne 3agau
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nocnenoBarenbHocTei.  [lpemen  ¢yHxkimm  Ha
Oeckoneunoctd. Ilpemen ¢yHKIMM B TOUKe.
[Tpupamenue aprymenra. [Ipuparmenue QyHKIIH.
3ajauy, MPUBOILIME K IMOHATHUIO IPOU3BOIHOM.
Onpenenenye Nporu3BOTHON. AJITOPUTM OTBICKAHUS
IIPOU3BOIHOM

32. |Tema 6.2 IIpousBoaHble OcHognoe codepoicanue Tectuposanne
CYMMBI, pa3HOCTH ®opmynsl  nuddepeniupoanus.  [IpaBuia KLZZ‘;;E;{Z%E?{
MIPOU3BEICHNUS, YACTHOTO g hepeHIMPOBaAHUS Wii TUKTaHT

Pemenue 3agau

33. |Tema 6.3 OcnosHoe codepaicanue TectupoBaHue
ITpoussoansie Onpenenenne CIIOKHOI GyHKIMH. ﬁiﬁiﬁ;ﬁf;ﬁi
TPUTOHOMETPHUYECKUX [IpousBoHAas TPUTOHOMETPUYECKHUX (PYHKITHIMA. Wi THKTAHT
¢byukuuii. [IponsBoanas [Tpou3BoaHas COKHOU (PYHKIIUU Peenue 3a1a4
CJIOKHOHN (YHKIIMH

34. |Tema 6.4 OcnosHoe codepaicanue Tectuposanue
[ToHsTHE O HEPEPBIBHOCTH [Tonsitue HempepwiBHOW ¢yHKIMH. CBolicTBa R;ICTHHIZ ompoc
bysakuu. Meron HenpepeiBHOW  QyHKIHMH. CBsI3b  MEXKIY H;;iﬁ;ﬁ:ew
HUHTEPBAJIOB HEMPEepPBIBHOCTRI0O U TU((HEepeHIIPYEMOCTHIO Peurenne 3a1au

GyHKIMM B TOYKE. AJTOPUTM pelICHUs
HEPaBEHCTB METOJOM MHTEPBAJIOB

35. |Tema 6.5 OchosHoe codepaicanue Tectuposanue
I'eomerpuyeckuit u I'eomeTpuueckuit CMBICII MIPOU3BOAHON ﬁCTHHﬁ omnpoc
(hbU3UYECKUN CMBICI byHKIII — YIJI0BOM KoapurmeHT H;;;ﬁiﬁ:m
IIPOU3BOTHOM KacaTelnbHOW K TpaduKky (QYHKIHMH B TOUKE. Pewenue 3aa4

VYpaBHeHHEe KacaTelbHON K IrpaduKy QYHKIUH.
Anroputm COCTaBIICHUS YpaBHEHUS
KacarenbHOU K rpaduky ¢dyHkuun y=f(x)

36. |Tema 6.6 dusnueckuii OcHognoe codepoicanue TectnpoBanue
CMBICJI TIPOU3BOJHON B dusnyeckuil (MEXaHUUECKHUIT) CMBICIT IPOM3BOTHOM &CTHHP"I ompoc
pOQeCcCHOHATBHBIX — MTHOBEHHAsI CKOPOCTh B MOMEHT BpPEMEHH t: vV = nﬁa;itizg:ew
3a7a9ax S’ (). Pemienue 3a1au

37. |Tema 6.7 MOHOTOHHOCTb OcHognoe codepoicanue Tectupoanne
Gynkuuu. Touku Bospactanne u  yObiBanme  QyHKIHH, Yernbiit onpoc
9KCTpEMyMa COOTBETCTBHE BO3pacTaHusi U  yObIBaHUS MuaTeMaTmeCK

U JUKTAaHT

¢byHKUIMH 3HaKy TnpousBojHOM. [loHsTHE

Pemenne 3agau
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MIPOU3BOIHOMN BBICIIIETO MOPsI/IKA,
COOTBETCTBUE 3HAKa BTOPOM IPOU3BOJHOMN
BBIITYKJIOCTH  (BOTHYTOCTH) (YHKIMH  Ha
oTpe3ke. 3ajayd Ha MaKCUMyM U MHUHUMYM.
[TonsTue ACUMIITOTBHI, CrocoObl 170:¢
onpezneneHus.  ANTOPUTM  HCCIEIOBaHUS
GyHKIMM W TOCTpoeHHs ee rpaduka
MMOMOIIBI0 MPOU3BOMHON. J[poOHO-TMHEHHAS

byHKIHS
38. |Tema 6.8 UccienoBanue OcHognoe codepoicanue 4 2 2 Tecruposanne
(GyHKLIHMH 1 TocTpoeHKE HccnenoBanre (QyHKIHH HA MOHOTOHHOCTH H YcrHbii onpoc
rpaduKoB ) Maremartndeck
Y MOCTPOCHHE I'Pa(UKOB. O
Pemenue 3amau
39. |Tema 6.9 HauGonbmiee u OcnosHoe codepaicanue 2 2 Tecruposanue
HauMEHbIIIEE 3HAUECHUS Haxoxnenne HanOOJbIIEr0 W HAUMEHBIICTO YCTHBIH Ompoc
. o MaremaTtuueck
byHKIMH 3HaueHUH (QyHKIUH, MOCTpoeHHE TpaduKOB .
MHOTOYJICHOB C HCIIOJIb30BAaHHEM allapara Pewmenue 3aza4
MaTEeMaTHYECKOI0 aHaJIn3a
40. |Tema 6.10 HaxoxneHue IIpogpeccuonanvro-opuenmuposanroe 2 2 Tectuposanue
ONTUMAJILHOTO Pe3yJibTaTa C | codepcanue  (cooeporcanue  NPUKIAOHO20 YeTHbiit onpoc
N Maremaruueck
MIOMOIIIbIO TPOU3BOAHOMN B MO0ys) .
MPaKTUYECKUX 3aa4ax Haumenpmiee u  HauOomblnee  3Ha4YeHHE Peuenne 3aa4
byHKIIUN
41. |Tema 6.11 Pemenue 3anau. OchosHoe codepaicanue 2 2 Tecruposanue
[TpousBoaHas GyHKIMH, ee Qopmyniel ¥ mipaBwia U depeHImMpoBaHmsL ﬁCTHHH onpoc
o aTEMAaTHYCCK
MIPUMCHCHUE HWccnenoBanue GbyHKIMI c TIOMOIIIBIO Wil THKTAHT
npousBoHOM.  HamOonbliee W HauMeHblliee Pewenue 3aa4
3Ha4YeHUs! PYHKIUU
Hroro 3a 1 cemectp 103 16 80
JK3aMeH 12 Koutpoan
Bcero 115 u.
Pasnes 7. MHOrOrpaHHHMKH H TeJla BpalleHus! 46 16 30
42. |Tema 7.1 Bepuunsl, OcHosHoe codeporcanue 4 2 2 TectupoBanue
pebpa, rpanu ITousrue MHOTOI'PaHHHKA. Ero DJIEMEHTHI: Yerupiii onpoc
MHOTOTDALHHKA 6 JI C Maremaruueck
P BepIINHBI, pebpa, rpaHu. J[lumaronanp. CedeHue. A
Brimykiipie M HEBBITTYKIJIbIE MHOTOTPaHHUKH Pemennie 3anau
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43. |Tema 7.2 IIpusma, ee OcHosHoe codeporcanue TGCTI/Ipi)BaHI/Ie
COCTaBIIAIOIINUC, [Tonsitue mpusmel. Ee ocHOBaHUS ¥ OOKOBBIE TPaHH. K/;Z’;‘;E&Z%‘;i
ceuenue. [Ipamas u Bricora npusmel. [IpsiMasg u HakiIOHHas mpu3Ma. Wil TUKTaHT
IIpaBWJIbHAS IPU3MBI. [TpaBunbHas npusma. Ee ceuenue Pemmenue 3ana4
[Mapannenenunen, ky06. | Iapamtenenumnen,  CBOWCTBA  HPAMOYTOJIBHOTO
Ceuenue kyo0a, napajiesenuneaa, KyO. CeueHue KyOa,
napajuieJenumnes napajuiejenunena

44. |Tema 7.4 Ilupamuna, Ocnognoe codepoicarue Tectuposane
€€ COCTaBJISIOIINE, IMupamuna u ee onieMenThl. CeueHHe IMPAMMIIBL ngggﬁzf(
ceuenue. IIpasunbnas | IlpaBwibHas mupamua. Y cedeHHas IIpamMuia Wit TUKTAHT
nupamMuaa. Y ceyeHHast Y —
nvpamuaa

45. |Tema 7.5 bokoBas u OcHosHoe codepaicanue Tectuposanne
I10JIHASI IIOBEPXHOCTD [Tnomaas GOKOBOH ¥ IMOJTHOM MOBEPXHOCTH MPU3MBI, YcrHbli onpoc

Maremaruueck
MIPU3MBI, TUPAMUJIBI MUPaMU/IbI Wi TMKTaHT
Pemenue 3anay

46. |Tema 7.6 Cummerpuss | OcHogHoe codeporcanue Tectuposane
B KyOe, CummeTpusi  OTHOCUTEIBHO  TOYKH,  MPSIMOH, K’/ICTH"I“ onpoc
napajienenunese, wiockocTd. CumMmeTpus B KyOe, mapaieNnenuree, H;;iﬁ:;ﬁ:ew
MNpu3sMe, NupamMuac npusme, nupamMuac Pemrenue 3amau

47. |Tema 7.7 IIpumepsl IIpogheccuonanvro-opuenmuposannoe cooepoicanue Tectuposanne
CUMMETpHUH B (codepotcanue NpUKIAOH020 Mo0OYis) ﬁiﬁiﬁ&iﬂﬁ
npopeccun CummeTpusi B IPHUPOAE, apXUTEKType, TEXHUKE, B O

ObIT Pemenue 3amau

48. |Tema 7.8 IlpaBmibHble | OcHogHoe codeporcanue Tectnposare
MHOTOT'paHHUKH, UX [lonsiTve TpaBWIIBHOTO ~ MHOTOrpaHHWKa. (CBOWCTBA EI/I(;:FI:;VI[I;T(I)/II-‘[II;((Zf(
CBOMCTBa TPABUJILHBIX MHOTOIPAHHHUKOB -

Pemenue 3agau

49. |Tema 7.9 Hunuuap, Ocnogroe codepoicarue Tecmp?BaHne
€ro COCTaBJIAIONINE. [unuaap u ero dneMedthl. CedeHue UMIMHIPA ﬁ?;;ﬁ;?ﬁl;gi
CeueHue nuIUHIpPA (mapannenbHOE OCHOBaHUIO U oOcH). Pa3Beprka O

OUITAHIPA Pewenue 3agau

50. |Tema 7.10 IIpogheccuonanvro-opuenmupogarnnoe cooepicarue Tectuposane

Komnyc, ero (codepoicarue npukiaoHo20 Mo0yis) Yernbiit onpoc
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COCTABIISAIOLINE.
Ceuenue konyca. 11
VYceueHHbli KOHYC.
CeueHue yceueHHOT 0
KOHyca

Konyc u ero oanementsl. CedeHne KOHyca
(mapainenbHOE OCHOBAaHMIO M IIPOXOJSIIEE depes
BEpILKHY ), KOHUYEcKHe ceueHus. Pa3BepTka koHyca.
VYceuennslii konyc. Ero oOpasyroomas u BBICOTA.
CeueHue yceueHHOro KOHyca

Maremaruueck
Wil JUKTaHT
Pemenue 3amau

51. |Tema 7.12 Hlap n OcnosHoe codepaicanue 6 2 4 Tectuposanne
cepa, ux ceueHus. [lap u cdepa. B3aumuoe pacnonoxenue chepbl U ;’ACTHHH orpoc
[Tonsitue 06 o6beme wiockoctd. Ceuenne miapa, cdepsl. Ilonsarue 06 Hﬁa;fﬁgg:em
tena. OTHoIIEHNE obveme Tema. OO0beM Kyb0a W MPSIMOYTOJIBHOTO Peenue 3ana4
00BEMOB MOT00HBIX napamenenunena. O0beM NpU3Mbl U LWIMHApA.

TeJl. OTtHolueHue 00BEMOB MOTOOHBIX TeNl.
['eomerpuueckuii  cMbICI — ompenenuTens  3-ro
nopsiiKa

52. |Tema 7.14 O0bemsbl 1 OcnosHoe codeparcanue 4 2 2 Tectuposamue
iouiaau O6beMbl THMpaMuabl W KoHyca. OOGbeM Mmiapa. YcTHBII 0mpoc
IIOBEPXHOCTEH Tel [Tnomaau noBepxHocTel Te lp\l/ivla;;ﬁx:ec}(

Pemenue 3amau

53. |Tema 7.15 OcHosHoe codepoicanue 2 2 Tecruposanue
KomOunanuu KoMmOuHaImm reoMeTpHYECKUX TEI YcTHBII 0mpoc
MHOTOIPaHHUKOB H Eéﬁiﬁ;ﬁ:e“
T BpalleHNA Pemenue 3amay

54. |Tema7.16 OcnosHoe codeparcanue 2 2 Tectuposanue
I'eomeTpuueckue Hcnonp3oBaHne KOMOWHAIMI MHOTOTPAHHUKOB U Tell EI/IC;I:FI:;VI[I:T(I)/II-‘[II;((Zf(
KOMOMHAIMK Ha BpAILIEHNS B IPAKTUKO-OPUEHTUPOBAHHBIX 331auax Wi THKTAHT
IPAKTHUKE Pemrenue 3amay

55. |Tema 7.17 Pemenne OcHogHroe codepoicarue 2 2 TectupoBaHue
3ajay. OObeMBl U IO U TOBEPXHOCTH YerHbIi onpoc
MHoOrorpaHHuKu u MHOTOTPaHHUKOB U TEJ BpaIllCHUS M“aTeMaTH‘ISCK

HUH JUKTAHT
TCI1a BpallCHAA Pemtenue 3anau
Pasnen 8. IlepBooOpa3nasi pyHKUMHU, ee IPUMEHEHHE 14 4 10

56. |Tema 8.1 OcHogHnoe codepoicarue 4 2 2 Tecruposanne
[TepBooOpa3Has 3amaya 0 BOCCTAHOBJIEHMHM 3aKOHA IBH)KEHHS IIO &CTHHP"I onpoc
¢yukuuu. [IpaBuna U3BECTHOM cKopocTH. lloHSATHE WHTErpUpOBaHUS. H;;;ﬁ:g:ew
HaXO0XJICHUA O3HaKOMJICHHE C IIOHATHUEM HHTEIpajia n Pemenue 3amau
NepBOOOPA3HBIX nepBooOpazHoit ansg  ¢ynkuumn y=f(x). Pemenue

3a/1a4 Ha CBs3b MMEPBOOOPA3HON M e MPOU3BOIHOM,
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BBIYHCIICHHE TIEPBOOOPA3HOMN /JIsi TaHHOU (DYyHKIIUH.
Tab6muna dbopmyn IS HaXOXXIECHUS
nepBooOpa3HbiX. M3ydeHue mpaBuiia BBIYUCICHUS
nepBooOpazHoi

57. |Tema 8.2 [Inomanp Ocnognoe codeporcanue Tectnposarue
KPHUBOJIMHEWHOM 3amauM, NPUBOIAIIKE K IOHATHIO OIPEICICHHOIO &Zﬂ‘;‘;ﬁ;ﬁiﬁi
Tpaneuuu. @opmyia UHTETpala — O  BBIYMCICHHUU  IUIOIIAIH v ——
Herotona — JIeliOHULa | KPUBOJIMHEWHON TpAICIMU, O MEPEMEIICHUN TOUYKH. Pelenne 3axay

[Tonsatue OIpeeNEHHOrO HMHTETpaa.
['eomeTpuyeckuit u buznvecKuit CMBICTT
onpeneneHHoro uHrerpana. Popmyna Herorona—
JleliOHuIIa

58. |[Tema 8.3 OcHosHoe codeporcanue Tectupoanue
Heomnpenenenuslii u [MousTHe HEOIPEICICHHOIO UHTErpaa. YCTHBIH onpoc
olpeieICHHbIN ['eomeTpuueckuii cMbICI ONPENEICHHOIO HHTETrpala HMﬁa;iﬁzgeCK
unterpansl [lonarue Peurenne 3anau
00 ompeneneHHOM
UHTETpaie KaKk
iouiaau
KPUBOJIMHENHON
TpATEIHH.

59. |Tema 8.5 IIpogheccuonanvno-opuenmupogannoe cooepoicanue Tectuposanue
OmnpeneneHHbIi (codepotcanue NpUKIadH020 Mo0yis) KA‘;TT‘Z‘;;ZITZIZF;(C’E
MHTETpaj B KU3HU ['eomeTpuueckuii CMBICIT OIIPEEIIEHHOTO —

unterpana. ®opmyna HetoToHa - JleitbHuma. Pemenne 3a1ay
Pemienne 3amau Ha NpUMEHEHHE HHTErpana Juis
BBIYUCIICHHSI (PU3MUECKUX BEIMYHMH U IUIOMIAIEH

60. |Tema 8.6 Pemenue OcHogHroe codepoicanue TectupoBaHue
3agad. [lepooOpasHas | IlepBooOpasnas ¢ynkimu. [IpaBuia HaxoxIeHHS &CTH"WVI orpoc
¢byHKuMH, ee nepBooOpasHbiX. Ee npumenenue H;;;ﬁ:g:em
IIPUMCHCHHUE Pemtenue 3anau

Pa3nea 9. Crenenn u kopuu. CreneHHasi QyHKIus

61. |Tema 9.1 Crenennas Ocnognoe codeporcanue Tectupopanue
GbyHkiys, ee cBoiictBa | TToHSTHE KOPHS N-OH CTENEHH M3 JCHCTBUTEIBHOIO YCTHELH o11poc
IIpeoOpasoBanmue uncna. @ynkiuu y = VX UX cBoicTBa U rpaduKy. Maremaniriec

o U JUKTAHT
BBIPAYXKCHUU C CgoiicTBa KOpHsI n-oii crtemeHu. [IpeoOGpazoBanue Pemenue 3anau
KOPHSIMH N-0i
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CTCIICHHU.

UPPALMOHATIBHBIX BBIPAKEHUM

62. |Tema 9.3 CsoiicTBa OcnosHoe codepaicanue 2 2 Tectuposanne
CTEIIEHHU C [TonsiTne cremeHn ¢ JOOBIM  PalMOHAIBHBIM KAZTTIZEZITZ?::(C)i
palnoHaIBHBIM U noka3aresneMm. CreneHHble GYyHKIUU, UX CBOMCTBA U O
JENCTBUTEIBHBIM rpaduxu Pemenue 3ana4
HOKa3aTesIMU

63. |Tema 9.4 Pemenue OcHosHoe codepaicanue 2 2 Tectnposanne
HPPaIMOHATILHBIX PaBHOCHIIBHOCTh ~ MpPpAlMOHATIBHBIX ~ YpaBHCHHH U K;;Z‘;‘;g;;:f;gi
YPaBHEHUU U HEpaBeHCTB. Meronpl  uX  pemieHusa.  Pemienue v —
HEPABEHCTB MPpaLOHATIBHBIX YPAaBHEHHUI 1 HEPABEHCTB Peurenne 3a1a4

64. |Tema 9.5 Crenenu u OcnosHoe codeparcanue 2 2 Tectnposarue
KopHU. CTerneHHast Ornpenenenne creneHHor GyHKImH. Vcrons3oBanue ee KA‘;T;%T?;I?C’E
byHKUMA CBOJCTB TPU PEILICHIY YPABHEHUIA 1 HEPABEHCTB O

Pemenue 3amau
Paznen 10. [loka3aTenbHas pyHkus 10 10

65. |Tema 10.1 Ocnognoe codepoicarue 2 2 Tectnposarue
[TokasarenpHas CreneHb €  TOPOU3BOJIBHBIM  JI€HCTBUTEIbHBIM K/I(;TT}:;\ETZ?:;
(QyHKIMSA, €e CBOWCTBA | TOKa3aTeNeM. Omnpenencune NOKa3aTeaIbHON Wi THKTAHT

¢yHKuMu, ee cBoiicTBa M rpaduk. 3HAKOMCTBO C Pewenne 3a1a4
MpUMEHEHUEM TOoKa3aTelbHON (GyHKUIuU. PereHue

NOKa3aTeJIbHBIX  YPaBHEHUH  (QYHKUMOHAIBbHO-

rpaduyecKuM METOJIOM.

66. |Tema 10.2 Pemenue OcHogHroe codepoicanue 4 4 Tectuposanne
MTOKa3aTeIbHBIX Pemenne mnokasaTenbHBIX YpaBHEHUH METOJIOM YerHbIi onpoc
YPaBHEHUN U YpaBHMBaHMs IOKa3aTeled, METOAOM BBEICHUS Matemaririeck

U JUKTAHT
HEPABEHCTB HOBOM MEpPEeMEHHOH, (PYHKIIMOHAIBHO-TpadUIeCKIM Pemenue 3a1a4
MeToJI0M. Penienne nokasareabHbIX HEPABEHCTB

67. |Tema 10.3 Cucremsl OchosHoe codeparcanue 2 2 Tectuposane
TMoKa3aTelIbHbIX Pemenue cucrem nokasarenbHbIX YpaBHEHUI YcrHbii onpoc
ypaBHEHHUIA I\/EaTemaTmecx

U JUKTAHT
Pewenue 3anau

68. |Tema 10.4 Pemenue OcHogHnoe codepoicanue 2 2 Tecruposanne

3agad. [lokazarenbHas | PeleHre — TMOKa3aTeNbHBIX — YpaBHEHHH  METOIOM YcTHbli onpoc
MaremaTuueck

byHKIUSA

YpaBHUBAHUS TOKa3aTelieil 1 METOIOM BBEICHHS HOBOM

Wi TUKTAHT
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\ niepeMEeHHOM. PellieHne nokasare/ibHbIX HEPaBEHCTB

Pemenne 3agau

Paznea 11. Jlorapudgmpbl. Jlorapudpmmuyeckas pyHkuus 16 14
69. |Tema 11.1 Jlorapupm OcHosHoe codeporcanue 6 4 Tecruposanue
yncna. JlecATHYHBIN 1 v = YeTHbId onpoc
HATYPATEHBI Jlorapudm yucna. I[eCSITI/I‘-IHIiII/I A HaTypaJIbHBIN Maremaruueck
aorapudmbl, uucio e. CBoiictBa sorapudmos. Wi TUKTaHT
JorapuMsbl, YUCIIO €. 0 Pelwenie 3a1au
Croiictra nepanus sorapugmupoBanus. Jlorapudmuyeckas
(GYHKIUS ¥ ee CBOMCTBA
JorapudmMoB.
Oneparust
JorapupMHUPOBAHUS.
Jlorapudmuaeckas
GbyHKIIHS, e CBOWCTBA
70. |Tema 11.4 Pemienue OcHosHoe codeporcanue 2 2 Tectnposarue
Jorapu(MHUUECKUX T[Mousiie  yorapudmMudeckoro  ypasHenust.  Oreparst YCTHBI Onpoc
ypaBHEHU 1 NOTEHIIMPOBaHMsA. TpH OCHOBHBIX METONA PEIICHHS HM;;;T(EETCK
HEPaBEHCTB. Jorapu()MUUECKUX  ypaBHEHHUiIl:  (DyHKIMOHAIBHO- Pemenne 3axaq
rpaduUecKuii, METO/I MOTEHIIMPOBAHUSL, METO]T BBE/ICHHS
HOBOH 1iepeMeHHoi. JIorapridmuueckre HepaBeHCTBA
71. |Tema 11.5 Cucremsr OcHosHoe codeporcanue 2 2 Tectuposanne
JOorapuPpMUIECKHUX AJITOpUTM ~ pEIICHHST  CHCTEMbl  YpaBHEHHHU. YeTHEIH onpoc
YpaBHEHUU PaBHOCMIBHOCTE JTOTapU(PMHUUECKUX YpaBHEHHH U Eéﬁiﬁ;ﬁ:ew
HEPAaBCHCTB Pemenue 3amay
72. |Tema 11.6 IIpogpeccuonanvno-opuenmupogannoe cooepoicanue 4 4 Tectuposanue
Jlorapudmer B (codepoicanue npuKIaoHo020 MOOYIsl) Y CTHELH O11poC
MaremaTuueck
IIPUPOJE U TEXHUKE [Ipumenenne  norapupma.  Jlorapupmuueckas S
cnmpaib B ipupoze. Ee MmaremaTrueckue cBoiicTBa Pemenne 3anaq
73. |Tema 11.7 Ocnognoe codepoicarue 2 2 TeCTpr)BaHHe
Pemenue 3amau. Jlorapudpmudeckast (yHKIps. PelieHre MpocTermx &Zﬂiﬁ?ﬂ%ﬁi
Jlorapugmsr. Jorapru(hMUUECKUX YpaBHEHUN e ——
é)[orapmi)MquCKas{ Pemenue 3a1a4
YHKITHSI
Paznen 12. MHo:kecTBa. DiIeMeHThI TeOpUuu rpacdos 10 10
74. |Tema 12.1 MuoxectBa | OcHogHoe codepaicanue 2 2 Tecrnposanue
[Mousitne MuOkecTBa. [TommMuOKecTBO. Omeparuu ¢ YCTHEIH onpoc
MHO>KECTBaMH Matemaririeck
U JUKTAaHT

Pemenne 3agau
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75. |Tema 12.2 Onepauuu ¢ | Ilpogeccuonanvrno-opuenmuposantoe cooepicanue 2 2 Tecruposanue
MHOKECTBAMHU (codepoicarue npukIaoHo020 M00YJs) YerHli onpoc
0 P MaremaTnueck
Nepalnuyd ¢ MHOKECTBaMu. PelieHne npuKiIagHbIX v —
3anaq Pewmenue 3anau
76. |Tema 12.3 I'padsr OcHosHoe codeporcanue 4 4 Tectuposanue
YeTHBIN onpoc
Haumenbiiee u Hanbospliee 3Ha4YeHUE (HYHKIUN
MaremaTtnueck
Wil TUKTAHT
Pemenue 3amau
77. |Tema 12.4 Pemenue OcHosHoe codepaicanue 2 2 Tecruposanne
M o) O YeTHBIN onpoc
3anad. MHoxecTBa, nepai ¢ MHoXectBamu. OnmncaHue —pealbHbIX M
) aTCMaTHYCCK
I'padst 1 ux CHTYyallii C TOMOIIBI0 MHOXKECTB. [IpumMenenne rpadoB v —
MIPUMEHEHHE K PEIICHUIO 337124 Peurenue 3a1a4
Pasgen 13. DiaeMeHTBI KOMOMHATOPMKHM, CTATHCTMKM ¥ TEOpPHH 20 20
BEPOATHOCTE
78. |Tema 13.1 OcHoBHBIE OcnosHoe codepaicanue 2 2 Tectuposanue
MOHATUS KOMOUHATOPHUKHU IIepecTanoBKu, pa3MeIICHUS, COUYECTAHUS. YCTHBIH 0mpoc
MaremaTnueck
Ui TUKTaHT
Pemenue 3anay
79. |Tema 13.2 CoObITHE, OcHogroe codepoicanue 2 2 Tectuposanue
BEpPOSITHOCTH COOBITHSI. CoBMeCTHBIE W HECOBMECTHBIC  COOBITHSI. YcrHblit onpoc
o MaremaTtrueck
CrnosxeHue 1 yMHOKEHUE TeopeMbl O BEpOSTHOCTH CYMMBI COOBITHH. v —
BEPOATHOCTEU VcioBHas ~ BEpOATHOCTb.  3aBUCUMBIE U Peenue 3a1a4
HE3aBHCHMBbIE COOBITHS. Teopemsl 0
BEPOSTHOCTH NPOU3BEACHHUSI COOBITHIA.
80. |Tema 13.3 BepostHocTs B | [Ipogheccuonanvro-opuenmuposannoe 4 4 Tectuposanue
po¢eCcCuOHATBHBIX cooeparcanue (cooeporcanue  npuKIAOHO20 YcTHeI onpoc
MaremaTtrueck
3a1a4ax M00yas) y
S U JTUKTAaHT
OTHocuTeNbHAST YaCTOTa COOBITUS, CBOMCTBO €€ Pemmenye 3a1au
ycroiuuBocTU. (CTaTUCTHYECKOE OIpEAcIeHUE
BeposaTHOCTH. OlLleHKa BEPOSITHOCTH COOBITHUS
81. |Tema 13.4 TuckperHas OcHosnoe codeporcarue 2 2 Tectupoanue
Cly4aiiHasi BeJINYMHA, Bugpr  cnywaiineix  BenmmumH.  OrmpenerneHue R,/ICTHHH onpoc
o ) o aTEMAaTHUYECK
3aKOH €€ pacIpeieIeHHs JCKPETHOM  CIyyallHOM  BEJIMYMHBL ~ 3aKOH e ——
pacrpesiesieHusl JMCKPETHOM CITy4alHOM BEIMYMHBL Peuenue 3axay
Ee uncnoBble xapaKTepuCTUKI
82. |Tewma 13.5 3amauu OcnosHoe codepaicanue 4 4 Tecruposanue
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MaTeMaTUUECKOH

Bapuanuonnsiii  psa. Ilomuron 4yactor wu

VYceTHslit onpoc
Maremaruueck

CTaTUCTUKH rucrorpamMma. CTaTUCTHYECKHE XapaKTEPUCTHKU .
U JUKTAHT
psiia HaOIrOTaeMBbIX TAHHBIX Pemerue 3azat
83. |Tema 13.6 CocraBienue IIpogpeccuonanvro-opuenmuposanroe 4 4 Tectupopanue
Ta0JINIl U IUarpaMM Ha cooepoicanue  (codepoicanue  NPUKIAOHO20 Y CTHEIH 0IIpOC
MaremaTtnueck
MIPaKTHUKE MOOYJIS) y
HUH TUKTAHT
IlepBuunas o0paboTka CTaTUCTUYECKUX Pemmenue 3anay
naHHbIX. ['padmyeckoe uX TpeACTaBICHHUE.
Haxoxnenue CPeAHUX XapaKTePUCTHK,
HaOJII0IaeMBIX JTAHHBIX
84. |Tema 13.7 Pemienne 3anau. | OcHosHoe codeporcanue 2 2 Tecruposanue
DJIeMEeHTHI OnemMeHThl KoMOMHATOPUKU. COOBITHE, BEPOSTHOCTD ﬁCTHHH orpoc
) aTEMAaTHYCCK
KOMOWHATOPUKH, coObITHsL. CIToKeHHe M YMHOYKEHHE BEPOSTHOCTEH il THKTAHT
CTaTUCTHKH U TCOPHU Pelmene 3axa1
BEPOATHOCTEMN
Pa3zpnen 14. YpaBHeHHs U HEPABEHCTBA 14 13
85. |Tema 14.1 OcHosHoe codeparcanue 2 2 Tecruposanue
P . YeTHbll onpoc
aBHOCUJIHOCTD PaBHOCHIIBHOCTh yYpaBHEHWH W HEPABEHCTB. M
) aTEMAaTHYCCK
ypaBHEHUH 1 HepaBeHCTB. | OmnpeneseHus. OcHOBHBIC TEOPEMBI —
OO1ye METOBI PEIIEHNsT | PAaBHOCWJIBHBIX II€PEX0JaxXx B YPaBHCHUSX W Pemenne 3anaq
HepaBeHCTBax. OOmMe MeToJabl  pelIeHus
YpaBHEHU: MEpexoJl OT paBeHCTBAa (YHKIUH K
pPaBEHCTBY  apryMEHTOB JJIi  MOHOTOHHBIX
GYyHKIMHA, METOJN pa3joKEHHS Ha MHOXKHUTEIH,
METOZ  BBEJEHMS  HOBOH  IEpeMEeHHOH,
(GYHKIMOHATIBHO-TpaQHUECKUIl METO/I.
86. |Tema 14.2 I'paduueckuit OcnosHoe codepaicanue 4 4 Tectupopanue
METO/I PEIICHHS OOGIre MeTOoIbI PEIICHHsT HEPABEHCTB: MEPEX0/T R’/ICTHHH orpoc
v o o aTEMAaTHUYECK
ypaBHEHUI, HEPABEHCTB. OT CPaBHEHHUs 3HAUYCHUH (PYHKLIUN K CPaBHEHHIO v —

VYpaBHEHHsI U HEPABEHCTBA
C MOZyJIEM

3HaYEeHUH  apryMeHTOB JUIS  MOHOTOHHBIX
(GyHKUMHA, METOJI MHTEPBAJIOB, (PYHKIMOHAIBHO-
rpadpuueckuii  Meron. ['padumueckuii  meton
peleHus YpaBHEHHUI " HEPaBEHCTB.
Omnpenenenve Momyns. Packpbltue Momynst 1o
ompenenennto.  [Ipocreiiime  ypaBHEHMsT U
HEPaBEHCTBA c MOJTYJIEM. [TpumeneHne

Pemenne 3agau
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PaBHOCWJIBHBIX IEPEXOJIOB B ONpPEJIEIEHHBIX TUIAX
YPaBHEHHUI 1 HEPABEHCTB C MOAYJIEM

87. |Tema 14.4 YpaBHeHus u OcnosHoe codepaicanue 2 2 Tectuposanue
HEPaBEHCTBA C 3HakoMcTBO ¢ mapametrpoMm. IIpocteiimme YcrHbii onpoc
napaMmeTpamu YpaBHEHHMSI U HEPABEHCTBA C TapaMeTPOM Maremaririeck

U1 JUKTAHT
Pemenue 3amau

88. |Tema 14.5 CocraBnenue u | IIpogeccuonanbno-opueHmuposantoe 2 2 Tecruposanne
peleHue codeparcanue (cooepaoicanue NPUKIAOH020 MOOYIs) ;’421‘;‘;12113{122?(
npo¢eCCHOHATBHBIX 3anat Pemenne TeKCTOBBIX 3agad Mpo(hecCHOHATBLHOTO Wi TUKTAHT
C NOMOIIIbIO YPaBHEHU coJiep KaHus Pewenue 3a1au

89. |Tema 14.6 Pemienne 3anau. | OcrnosHoe cooeporcarue 4 1 3 TeCTHpraHHe
VYpaBHeHMs 1 HepaBeHCTBA | OOIIME METObI PEIICHNS YpaBHEHHUIN. Y paBHEHUS U ﬁiﬁﬁg&?ﬁi

HEPaBEHCTBA C MOYJIEM U C ITapamMeTpaMu O
Pemenue 3amau

HToro 3a 2 cemecTp 138 23 115

JK3aMeH 9u. KonTpoan

Bcero 262u.
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Pa3znen S. IlepeyeHb OCHOBHOW M JONOJHUTEJbHOW Y4eOHOH JIMTEpPaTyphbl,
HEe00X0AMMOi 17151 0CBOCHHUS AMCUHUIJIMHBI

No Aemop Ha3zeanue ocnognoi Buvixoonwvie Koauuecmeo
n/n yueoHoU U OoaHHble IKZEMRAAPOE 8
00ONOTHUMEIbHOU ouobnuomeke
aumepamypbl, JATI'YHX/aopec
Heo0X00uMoil 011 docmyna
0CBOCHUA OUCYUNTIUHBL
I. Ocnosnasn yuebnas numepamypa
1. | bBoromosos H.B., MaremMatuka: yueOHUK Mockaa: URL:
Camorinenko [1.M. | mist cpegHero UsnarensctBo | https://urait.ru/b
poeccuoHanbHOTO FOpaiit, 2023. | code/489612
00pa3zoBaHUsl. — 401 c.

2. | Hopodeena A.B. Marematuka: yuyeOHUK | MockBa: URL.:

TUTST cpeanero | U3naTenscTBO https://urait.ru/b

MpOPECCUOHAIBHOTO KOpaiit, 2023. | code/507899

00pa3oBaHus. — 400 c.

I1. /lonoanumenvnas aumepamypa
A) /lononnumenvnan yueonasa aumepamypa
3. | Kpemep H.III., Maremaruka s | Mocksa: URL:

KoucrantnHoBa KOJUIEIKEN yueoHoe | M3narensctBo | https://urait.ru/
o.r., nocoobue gisi cpenuero | FOpaiit, 2022. | bcode/469282
®puaman M.H. po¢heCCUOHATIBHOTO — 346 c.

00pa3oBaHusl.

4. | boromosos H.B. Marematuka. 3amaun ¢ | MockBa: URL:
pemienusimu B 2 4. Yacte 1: | U3marenbcTBO | https://urait.ru/
yueOHoe  mocobue  mug | FOpaiir, 2022. | bcode/470790
CpeIHero — 439 c.
npoeccuoHanbpHOTO
00pa3oBaHUs.

5. | boromosos H.B. Marematuka. 3agauun ¢ | Mocksa: URL:
pemienusimu B 2 4. Yacte 2: | U3marenbcTBO | https://urait.ru/
ydyebHoe  mocobue i | FOpaiit, 2022.| bcode/470791
CpEeIHEro — 320 c.
npodeccuoHanbHOTO
00pa3oBaHusl.

b) Oguyuanvuvie uzoanusn: cOOpHUKU 3aKOHOOAMETbHBIX AKM OB, HOPMAMUBHO-
npaeosvIX 0OKYMeHmos u Kkooekcog P@
6. | Koncturyuus Poccuniickon denepanun -
http://www.consultant.ru/document/cons_doc LAW 28399/,
B) Ilepuoduueckue uzoanus
7. | Xypnan «KBanty - https://catalog-n.com/kvant-10-2021.
8. | Meroaunueckas razera «llepBoe ceHTsA0ps». www. lseptember.ru.
/I) Cnpasouno-ouonuozpagpuueckas rumepamypa

12. |CnopaBounuk 1o  wmaremartuke. OHJalH-CIpaBOYHUK MO  OWONIOTHUH. -

https://www.rulit.me/books/biologiya-polnyj-spravochnik-dlya-podgotovki-k-ege-

read-225495-1.html.
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Pa3znen 6. Ilepedyenr pecypcoB HMHPOPMANUOHHO-TEJIEKOMMYHHKAIMOHHOM
cetd "UHTepHeT", HEOOXOAMMBIX /1JI51 OCBOCHUS M CHUININHBI

Kaxnpiii oOyuwaromuiics B TEUYEHHE BCEro Imepuoaa oOydeHHs oOecnedeH
WHIUBUTyTbHBIM HEOTPAHUYCHHBIM JOCTYIIOM K OJIHOW WJIM HECKOJBKHM 3JIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMaM M K JJICKTPOHHON HMH(POPMAIMOHHO-00pa30BaTEIBHOU Cpee
yuuBepcuteta (http://e-dgunh.ru.). DnekTpoHHO-OMOIMOTEUHAsS CUCTEMA U 3JIEKTPOHHAs
nH(pOPMaLIMOHHO-00pa3oBaTeNpHasl cpela  OoOecrneunBaeT  BO3MOXHOCTH — JIOCTyIa
oOydaromierocss M3 000 TOYKH, B KOTOPOH HMEETCs JOCTYN K HWHGOPMAIMOHHO-
TEJICKOMMYHUKAITMOHHON ceTn «MHTepHeT», Kak Ha TEPPUTOPUU O0Opa30BaTEIBLHOM
OpraHM3aIliH, TaK U BHE €€.

Jlnst  ocBOEHMS JUCUUILIMHBI «MaremaTtuka» MOryT OBbITh  HCIOJb30BaHbI
MaTepHalibl cienytonmx UHTepHeT-caiToB:

— @enepanbHBIA HEHTP nH(OPMAITMOHHO-00pa30BaTEIbHbBIX pPECYpCOB.
http://fcior.edu.ru/

— Wudopmammonnas cucrema «EnWHOE OKHO JocTynma K 00pa3oBaTEIbHBIM
pecypcamy. - http://window.edu.ru/

— Enunas xomeknusa 1u@poBBIX 00pa3zoBaTeNbHBIX pecypcoB. http://school-
collection.edu.ru/

— Hayunass  anexTpoHHas oubmuoreka  (HOB). http://www.elibrary.ru
KubepJlenunka. http://cyberleninka.ru/

— Tpenaxep "O06nako 3Hanumii". https://oblakoz.ru/

— OO0pazoBatenbHas oHJIaWH-TUIaTGopMa «Yuu. py» https://uchi.ru/

— DNeKTpOHHBIC YUeOHbIC MaTepUabl AJIsl YUUTENIeH U MKOJIbHUKOB OT «1C.Ypox»
https://urok.1c.ru/.

— denepanbHas TOCyAapCTBEHHAas HWHGOpMalMOHHAs cuctema «Mosi TIKOIa»
https://myschool.edu.ru/.

Pazgen 7. IlepeyeHb JIMIEH3MOHHOIO0 IPOrPAMMHOIO olecneveHMs,
HHGPOPMALMOHHBIX CIIPABOYHBIX CUCTEM U PO eCCHOHAIBHBIX 0a3 JaHHBIX

7.1. Heo0Xxoaumplii KOMIUIEKT JJMIEH3MOHHOTO MPOIrPAMMHOI0 00ecrneyeHmst

1. Windows 10

2. Microsoft Office Professional
3. Adobe Acrobat Reader DC

4. VLC Media player

5.7-zip

7.2. IlepeyeHb HHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

— CnpaBoyHas paBoBast cucreMa «KoHcynmpTanT ITiroc»
http://www.consultant.ru/.

7.3. Ilepevyennb npodeccnoHaIbLHBIX 023 JaHHbIX

— O6mepoccuiickuii moptan Math-Net.Ru. https://www.mathnet.ru/
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— Bceepoccuiickue OJIMMITHAIBI TS CTYJEHTOB CIIO u BO.
https://www.stdlife.ru/olymp/students/stud _olymp.

— OTkpBITHIN KOJUTEK. MaTemaTuka. https://mathematics.ru/.

— I'eomeTpuueckuii moptai. https:// www.geometry.ru/bases.htm.

Pa3zgen 8. Onucanue mMarepuajJbHO-TEXHUYECKON 0a3bl, HEOOXOAMMOM IJIsl
OCylIeCTBJIEHUS 00Pa30BaTEJIbHOI0 MPOLECCa TUCHUIINHE

Jns mpenogaBaHus JUCHMIUIMHBL «MartemaTukay MCHONb3YIOTCS CIEAYyIOIIUe
crieruaibHbIe TOMEIICHUS:

VYyebHas ayauTOpus sl MPOBEJACHUS JICKIUH, MPAKTUYECKUX 3aHSATUMN, TPYIIIOBBIX
U HWHAUBUAYAJbHBIX KOHCYJbTAIIMM, TEKYHIEro KOHTPOJIS H  MPOMEXKYTOUHOMH
arrectarun(367008, Pecriybnuka Jlarecran, r.o. ropoa Maxaukana, BH. p-H KupoBckuii
paiion, r. Maxaukana, yi. [alimapa ['amxkueBa, 3a1. 200, 2 stax, momemieHue Ne 9,
aynutopus 2.9).

Ilepeuenv ochoernozo obopyoosanus:

Kommiekt yueOHoi Mebenu.

Jlocka mesoBasl.

Habop oemoncmpauuonnozo ooopyoosanus:

[IpoekTop, mNEepCOHANBHBIA KOMIIBIOTEp C JOCTYNoM K cern VHTepHEeT U
KopriopaTuBHOU ceTu yHuBepcutera, DbC «YHuBepcuterckas Oubamoreka ONLINE»
(www.biblioclub.ru), 9BbC «Jlans» ( https://e.lanbook.com/), OBbC  «IOpaiim»
(https://www.urait.ru/), «, akycTUYECKasi CHCTEMA.

Habop yueono—naznaonsix nocoouii:

KomriekT HarmsiaHbpIX MaTepuanoB (OaHHEPHI, TIAKaThl);

KOMIIEKT 3JIEKTPOHHBIX  WJUIFOCTPATUBHBIX  MaTEpPHAJOB MO  JAUCHUILIMHE
(npe3eHTaIu, BUACOPOIIUKH ).

— TIOMENIeHue Jig camocTosTeabHoN paboTsl (367008, PecnybOnuka [larectan, r.o.
ropog Maxaukana, BH. p-H KupoBckuil paiion, r. Maxaukama, yn. [alimapa
I'amxueBa, 31. 200, 3 atax, momemieHue Ne 8)

Ilepeuenv ochoenozo obopyoosanus:

[TepcoHanbHBIE KOMITBIOTEPHI C JOCTYNIOM K ceTh VHTEepHEeT W B DSJICKTPOHHYIO
nH(opMaIMoHHO-00pa3oBaTeNbHy0 cpeay -10 ex.

Ilepeuens ucnonv3yemozo npozpammuozo obecneyeHus:

1. Windows 10

2. Microsoft Office Professional

3. Adobe Acrobat Reader DC

4. VLC Media player

5.7-zip

Paznen 9. O6pa3zoBaresibHbIe TEXHOJIOTMH

TexHoJIOTUSIT MHTEHCUBHOTO OOYYeHHsI - OpPraHU3alUs YCKOPEHHOIO YCBOCHHUS
3HaHUil W (QopMUpOBaHUS HEOOXOJMMBIX HABBIKOB M YMEHHH Yepe3 COBOKYITHOCTb
CHCHUATBHBIM  00pa30M OpPraHM30BAaHHBIX KOJUIGKTUBHBIX Y4eOHO-IIO3HABATEIBHBIX
JICHCTBUH, CBSI3aHHBIX C MOOMJIHM3AIMEell BO3MOXKHOCTEH KOJUICKTHBA, JTMYHOCTH KaXKIOTO
oOyuatorierocss #  3(Q()EKTUBHBIM WX  HCIOJH30BAaHMEM B  KOHIICHTPUPOBAHHO
MPOTEKAIOIIEM y4eOHOM TIpOoIIecce.
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TexHo0russ pa3BUTHA KPUTHYECKOr0 MBIIUIEHHWS - METOAbl U IPUEMBL,
OpUEHTHUPOBaHHbIE Ha (POPMHUPOBAHUE HABBIKOB MBICIUTEIBHON pabOThI (IIaHUPOBAHUE,
MPOTHO3UPOBAHUE, CaMOOLICHKA, CaMOPETyJsus), TpeOyIolmuxcs s peaau3aluu
KU3ZHENIEATEIbHOCTH JIFOOOT0 NHIMBH/IA.

TexHoJIOTMA TPOEKTHOH [eATEJbHOCTH - JIMYHOCTHO OPUEHTHUPOBAHHAS
TEXHOJIOTHSI, CIOCO0 OpraHu3aly CaMOCTOATENIbHON JAESITENIbHOCTH O00ydYarouuxcs,
HaIpaBJICHHBIN HA pelIeHre 3a/1aud y4eOHOro npoekrta. To ecTh, TEXHOJOTUsl TPOCKTHOMN
NEeATENbHOCTH, B IEPBYIO OYEpElb, OPUEHTUPOBAHA HA JIMYHOCTh, 3aBUCUT OT €€
XapakTepa M HAKOIUIEHHOTO paHHEEe OMbITa M MPEIoJiaraeT CaMOCTOATEIbHYIO paboTy
HaJl TCOPETUYECKUM U TBOPUYECKUM ITPOEKTOM

Keilic-TexHOI0THSI - HWHTEpAaKTHUBHAS TEXHOJIOTHs OOyYEHMs, HAlpaBlICHHas Ha
dbopmupoBaHre y OOydYalOIIMXCS 3HAHWM, YMEHUH, JUYHOCTHBIX KauyeCcTB Ha OCHOBE
aHaJlu3a W PELICHUs peaJbHOM WM CMOJEIMPOBAHHON MpOOJEMHONW CHUTyallud B
KOHTEKCTE MPO(eCCUOHANIBHOMN IEATEIbHOCTH, IPEACTABICHHON B BUJIE Kelca

Nupopmanuonno - kommyHnkanuoHubie TexHogorun (MKT) - coBOKynmHOCTb
METO/IOB, IPOLECCOB U MPOrPAMMHO-TEXHUYECKUX CPEACTB, MHTETPUPOBAHHBIX C LEJBIO
coopa, 0OpabOTKM, XpaHEHUS, PACHPOCTPAHCHUS, OTOOPAKEHHS U HUCIOJIb30BAHUS
uHpopmanuu. MKT BKIIOYAIOT pa3invyHblE MOPOrpaMMHO-AINapaTHBIE CPEACTBA H
YCTPOMCTBA, (PYHKIIMOHHpYIOUME Ha 0a3e KOMIIBIOTEPHOW TEXHUKH, a TaKKe
COBPEMEHHBIE CPEACTBA U CUCTEMbI MH(POPMALIMOHHOTO 0OMEHa, o0ecreunBaronue coop,
HaKOILJIEHUE, XpaHEHUE, IPOAYLIMPOBAHUE U NIepeavy HHPOPMALIUW.

TexHosnoruss padoTbl B MaJIbIX IPYNNAX - [E€JAaroruueckas TEXHOJIOrHs 0coloe
HampaBJieHUE, KOTOpPOE CBA3aHO C opraHu3anueil oOydeHuss OOydYaroIIMXCS B COCTaBe
MaJIbIX YYEOHBIX TPYIII (Kak MpaBmiio, mo 3—35 yenoBek). O0yueHue B COTPYIHUYECTBE -
COBMECTHOE (TOJENIEHHOE, paclpenesieHHoe) oO0yueHue, B pe3yjibTare KOTOpPOTo
oOydaromuecsi pabdOTalOT BMECTE, KOJUIEKTUBHO KOHCTPYHUPYS, NPOAYLHUPYS HOBBIC
3HaHUs, a HE MOTPEOIIsAst UX B Y’KE TOTOBOM BUJE

HrpoBbie TeXHOJIOTMM - COBOKYIMHOCTh Pa3HOOOpPAa3HBIX METOJOB, CPEICTB M
MPUEMOB OpraHU3alMK MEeJaroru4eckoro mnpoiecca B opMe pa3inyHbIX NeIarorudyeckux
urp. Mcnonb3oBaHue UrpoOBBIX TEXHOJIOTMI B 00pa30BaHUM CIIOCOOCTBYET PACIIMPEHUIO
Kpyrozopa oOydYarouiuxcsi, pa3BUTHIO TO3HABATEIbHOM aKTUBHOCTH, (POPMUPOBAHUIO
Pa3HOOOpAa3HBIX YMEHMI M HABBIKOB IMPAKTHUECKOW NEATETBbHOCTH, a TAKXKE SBISETCA
3¢ (PEKTUBHBIM CPEICTBOM MOTHUBAIIMM U CTUMYJIHUPOBAHUS OOydarOIIMXCS Ha OOydeHHe,
TaK Kak co3jaercs OjaronpusiTHas U paaocTHas atMmocdepa.
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JIucT akryanusanum padodeid nporpaMMbl TMCHUILVIMHBI « MaTeMaTHKa

Pabouas mporpaMMa JuCHUIUIMHBI IEPECMOTPEHA,

obOcyxKeHa u ogoOpeHa Ha 3acejlaHuu Kadeapbl

3aB. kadeapoit

Pabouas mporpaMMa JUCHUIUIMHBI IEPECMOTPEHA,

oOcyx/1eHa 1 o100peHa Ha 3aceqaHnu Kadeapsl

3aB. kadenpoit

Pabouas mporpaMMa JUCHUIUIMHBI IEPECMOTPEHA,

oOcyxeHa u ogo0peHa Ha 3aceaHnu Kadeapsl

IIpoToKoJI OT « » 20 1. Ne
IIpoTokoit oT « » 20 1. Ne
r. Ne

IIpoTokoit ot « » 20

3aB. kadeapoit
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