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cpeacts (I[Ipukaz MunucrepcTBa o6pa3zoBanust u Hayku PD ot «02» uromns 2024r. Ne
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o011eo0pa3oBaTeIbHOTO U COLMAIBHO-TYMAaHUTAPHOTO  ILHUKIOB  CPEIHEro
npodeccronambHoro obpazoBanusi Ilporokon Ne 14 ot 30 Hos6ps 2022r.,
IporpaMMbl BOCIIMTaHUs oOydaronuxcsi 1o crnenuanbHocTH 23.02.07 Texnuueckoe

00CITy’>KHBaHHE U PEMOHT aBTOTPAHCIIOPTHBIX CPEICTB.
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1. OBIIIASI XAPAKTEPUCTUKA PABOUYEH IPOIPAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIHUIIINHBI MATEMATHUKA

1.1. MecTo AUCHUILIMHBI B CTPYKTYpe oOpa3oBare/ibHoi nporpammsl CITIO
OO6meoOpa3oBarenbHas IUCIHUILIMHA OO/1.07 MaremaTuka SBJISIETCS 4YaCTbIO MPEIMETHOM
obmacti «OOUIecCTBEHHBIE HAyKN», H3ydaeTcsl B 00I1e00pa3oBaTelbHOM [HUKJIE Y4eOHOro IUIaHa
OIT CIIO «TpouuKOro TeXHOJIOITMUECKOT0 TEXHUKyMa» Mo cnenuainbHoctu 23.02.07 Texuuueckoe
oOCITy’)KHBaHHE ¥ PEMOHT aBTOTPAHCIOPTHBIX CPEICTB, C Yy4eToM  MpodeccrHoHaIbHON
HanpasyienHoctu @I'OC CITO

1.2. lenu u nIaHUpPYeMbIe Pe3yJIbTaThI:
1.2.1 Heau o61eodpa3oBaTeibHON M CHUNINHBI:

Conepxanue MPOTrpaMMbl o01reobpa3oBaTeILHOMN JTUCIUTIIUHBI
«MaremaTruka» HampaBlI€HO Ha JIOCTHKEHHME PE3YyJbTAaTOB €€  H3YYCHHUS
B cootBercTBUM ¢ TpeboBanuamu PI'OC COO ¢ yyetoM mpodeccuoHalIbHON
HanpasieHHoctd OI'OC CIIO. TlpuoputeTHbIMU HENIMH OOYYEHHS MaTeMaTHKe
Ha 6a30BOM YpPOBHE SBIISIOTCA:

- MOJBeJeHNE 00YyYarouIMxcsi Ha JOCTYIMHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3U MaTEMaTUKU M OKPY>KaIOIIEro MUpa, mo- GopMHUpPOBAHUE IIEHTPATBHBIX
MaTeMAaTUYeCKUX  IMOHATHM  (4MCio, BEJMYMHA, TeoMeTpuueckas (urypa,
IepeMEHHasi, BEPOSITHOCTb, (YHKIHA), OOECIEUMBAIOUINX IPEEMCTBEHHOCTh U
HEePCIEKTUBHOCTh MATEMAaTHYECKOI0 00pa30BaHuUs O0yUaIOLINXCS;

IIOHMMaHUE MaTeMaTUKU KaK YaCTH OOIIeH KylIbTypbl U€JIOBEUECTBA;

- pa3BUTHE HMHTEIUIEKTYyaJIbHbIX U TBOPYECKHX CIHOCOOHOCTEM 00ydaromuxcs,
[IO3HABAaTEIbHOM  aKTUBHOCTH,  HMCCIIEJOBATEIBCKMX  YMEHUH, KPUTUYHOCTH
MBIIIJIEHUS, UHTEPECA K U3YUYEHHUIO MAaTEMaTUKH;

- (opmupoBaHue (PyHKIMOHAIBHOM MaTeMaTHUYECKOM T'PaMOTHOCTH: yMEHHUS
pacno3HaBaTh MaT€MaTUYECKUE ACIEKThl B PEAIBHBIX KU3HEHHBIX CUTYyalUsX U MpU
U3Y4YCHUM JPYTUX AWCLUIUIMH, IPOSIBICHUS 3aBUCUMOCTENM M 3aKOHOMEPHOCTEW,
(GopMynupoBaTh UX Ha SI3bIKE MAaTEMaTUKH U CO3/1aBaThb MaTEMaTHUYECKHUE MOJEIH,
IIPUMEHATH OCBOEHHBI MaTeMaTH4YeCKHi ammapar Uil pPEIIeHHs IPaKTUKO-
OpPUEHTUPOBAHHBIX 3ajay, 3a1a4y npodeccuoHaIbHON NEeSATENbHOCTH,
MHTEPIPETUPOBATH U OLIEHUBATH ITOJIYyYEHHBIE PE3YJIbTATHI.

! depepanpHas oOpasoBaTenbLHas IPOrpaMMa CPeIHEro oo1ero oopasoBanus «MaTeMaTHKa», YTBEPKIEHA IIPHKA30M
MunncrepcTBa npocBemmenus Poccuiickoit @eneparmn ot 18 mas 2023 r. N 371.
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1.2.2.Pe3yabTarbl 0CBOCHHA 0011€00pa3oBaTebHON TUCHUILVIMHBI B c00TBeTCTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC

[PA3JIMYHBIM KOHTCKCTaM

TEXHOJOTUYECKOW W COI[MaJbHOM HaIpaBJICHHOCTH,
COCOOHOCTh ~ HWHUIMUPOBATh,  IJIAHUPOBATh WU
CaMOCTOSITEIFHO BBITIOJTHATH TAKYIO JACSITEIHHOCTD;

- MHTEpeC K pazIuyHbIM chepam mpodeccrnoHaTbHOU
eI TENLHOCTH/

- TOTOBHOCTb M CIIOCOOHOCTh K 0O0Opa3oBaHUIO
1 caM000pa30BaHUIO Ha MPOTSHKEHUN BCel )KU3HU
MeranpeaMmeTHble pe3yiabTaThl TOKHBI OTPAXKaTh:

Osnanenue YHHUBEPCATbHBIMA y4eOHBIMH
[M03HABATENbHBIMU JEHCTBUSIMM:

a) 0a30BbIC JIOTUYCCKHE JICHCTBUS:

- CaMOCTOSTEIHHO (hopMyIupoBaTh
U aKTyaJIu3upoBaTh  MpoOieMy, paccMaTpuBaTh
€¢ BCECTOPOHHE;

- yCTaHaBJMBaTh CYHICCTBECHHBIM MPU3HAK  HIH
OCHOBaHMS JUTSt CpaBHEHHS, KJIaCCH(PHKAIIUN
H 00001IeHNS;

- ompemeisTh  ICNM  JCATCILHOCTH,  3aJ1aBaTh
mapaMeTpsl U KPUTEPUHU UX JO0CTHIKCHHS,

- BBISBIATH 3aKOHOMEPHOCTH U  MPOTHUBOPEUHS

COO
Koa 1 HauMeHOBaHue Pe3yabTaThl 00yyeHHs
OpMUpYeMbIX

(bopmupy . O6mue? JucuunauHapHeie®

KOMIIeTeHI i
OK 01. Beibupars criocoOpl| JIMUHOCTHBIE  pe3ysbTaThl  JOJDKHBI  oTpaxkars | [IPG1. Bmamenue meromamu JOKa3aTeNbCTB, aJITOPUTMAMU
[pelieHus 3a/1ay| B YaCTH: TPYJAOBOIO BOCITUTAHHUS: pelieHus 3adad; yMeHHE (OpPMYJIUpPOBATH OIpPENEIICHUs,
podeccuoHaNIbHON - TOTOBHOCTh K TpPYydy, OCO3HAHHE IICHHOCTH | aKCHOMBI M TEOPEMbI, TPUMEHATh WX, MPOBOJUTH
NesITeNIbHOCTU MacTepcTBa, TPYAOII00UE; JI0Ka3aTeNbHbIE PACCYXACHUS B X0J1€ PELIEHUS 3a/1a4;
[MPUMEHUTEIEHO K - TOTOBHOCTH K AKTUBHOMU nestensHocTH | [1PG2. YMmeHue onmepupoBaTh MOHSATHSMU: CTENEHb YMCIIA,

gorapudM  UYMCIa; YMEHUE BBINIOJHITH  BBIYHUCICHUE
3HAYCHUH W TIPeoOpa30BaHUs BHIPAKEHUU CO CTEMEHSIMH U
norapudmamu, TpeoOpazoBaHus JIPOOHO-PAMOHATBHBIX
BBIPAKECHUI;

[1PG3. YMeHue omepupoBaTh MOHATHAMU: PAllMOHAIBHBIC,
HUppalMOHATIbHEIE, MOKa3aTebHbIC, CTETIEHHBIE,
jgorapu@mMuyuecKkue,  TPUTOHOMETPUYECKHE  ypaBHEHUS
U HEPaBEHCTBA, UX CUCTEMBI;

[TPG5. YMenme omepupoBaTh MOHATHAMH: palliOHATbHAS
GbyHKIMA, TOKa3aTenbHas (YHKIUSA, CTENEeHHas (QYHKIHS,
jorapudmuueckas byHKIMS, TPUTOHOMETPHUUYECKUE
dbyHKIIMK, 0O0paTHBIE (QYHKIIMH, YMEHHUE CTPOUTH TrpaduKu
U3YYEHHBIX (DYHKUMHA, HCMIONBb30BaTh TpaduKkud  IpU
U3YyYEHUU MIPOLIECCOB
U 3aBHCHMOCTEH, MPH pEIIeHUU 33]a4 U3 JAPYruX y4eOHbIX
IpeIMeTOB W 3aJad U3 pealbHOM IKU3HHU; BbIpaXKaTh
dbopMynamMu 3aBUCUMOCTH MEXKY BEIUUYUHAMU;

[TP66. YMeHue peuiaTb TEKCTOBBIE 331a4U Pa3HbIX THUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JOJM M YacTH, Ha JBH)KCHHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3aJaud M3

2 O6mme pe3ynbTaThl c(OPMYIMPOBAHEI B COOTBETCTBHH C JIHMYHOCTHBIMH M MeTalpeaMeTHbIME pesyabrataMu ®I'OC COO, B ()OPMHPOBaHMH KOTOPHIX YYaCTBYET

o0mreoOpa3oBaTenbHas AUCIUIUIHHA.

$ MucuunivHapHbIe Pe3ynbTaThl chOPMYIHPOBAHbl U HPOHYMEPOBAHBI B COOTBETCTBHU C TPEOOBAHUAMU K IIPEAMETHBIM Pe3yibTaTaM 6azosoro yposHs (ITP6) ®TOC COO (IIpuxas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (penaxums ot 27.12.2023 1.)




B paCcCMaTpUBACMBIX SABJICHUAX,

- BHOCUTb KOPPCKTUBBI B JACATCIBHOCTH, OILICHUBATH
COOTBCTCTBUC PEC3YJIbTATOB LCIISIM, OUCHHUBATH PUCKH
MOCJIEICTBUM AEATEIbHOCTH

- pa3BuBaTh KpeaTuBHOE
IIPH PELIEHUH KUZHEHHBIX MPoOIeM

0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBYS:
- BJIaJIETh HaABBIKAMH Yy4e€OHO-UCCIIEIOBATEIbCKOM U
HpOGKTHOI\/JI ACATCIIBHOCTH, HAaBBIKAMH PA3pCIICHHUA
pooseM;

- CIOCOOHOCTh " TOTOBHOCTH
K CaMOCTOATCIIBHOMY IIOMCKY MCTOAOB PCIICHUA

MBIIIJICHUE

MMPAKTUICCKUX 3ajaa4, MMPUMCHCHUTO Pa3INYHBIX
METOA0B ITO3HAHUA
- BBISBJIATD IMPUYIUHHO-CJICICTBCHHBLIC CBsA3H

M aKTyaJu3WpOBaTh 3aJady, BBIIBUTATh THUIOTE3Y €€
pelIeHNs, HAaXOAUTh ApryMEHTHI I JOKa3aTelbCTBA
CBOUX YTBEPKICHMI, 33/1aBaTh MapaMeTpbl U KPUTEPUU

pelIeHus;

- QaHAJIM3UPOBATh MOJIyYEHHBIEC B XOJI€ PELICHUS 3a/1a4uu
pe3yNabTaThl, KPUTHYECKU OIICHUBATD ux
JIOCTOBEPHOCT, MIPOrHO3UPOBATh U3MEHEHUE
B HOBBIX YCJIOBHSIX;

pa3pabaThIBaTh IU1aH pelieHus poOIEMBI
C ydeToM aHajM3a HMEIIIUXCI MaTepUaIbHBIX

1 HeMaTepHUaIbHBIX PECYPCOB;

- yMeThb TEpEeHOCUTh 3HAHUS B TO3HABATEIbHYIO
Y MIPAKTHYECKYIO 001aCTH KUZHEACSITEIbHOCTH;
- yMeTb UHTETPUPOBATH 3HAHHUS U3
MPEAMETHBIX 00JIaCTEH;

- BBIJBUTATh HOBBIE WJIEH, MpeAjaraTh OpUTrHHaIbHbBIE
MOJXO/bI U PEIICHUS

- CTaBUTh TPOOIEMBI H JIOMYCKAIOIINE
CIIOCOOHOCTH 1704 HCITOJIb30BaHUS
B M03HABATEIBHOM U COLMAIBHOM MPAKTHKE

pa3HbIX

3a7a4H,

obnacTM  ympaBlIeHHS ~ JIMYHBIMU M CEMEWHBIMU
¢uHAHCAMM);  COCTaBJIATH  BBIPWKEHHS,  ypaBHEHUS,
HEPaBEHCTBA M MX CHUCTEMBI [0 YCIOBHIO 3aJauH,
UCCIIENOBAaTh  IOJIY4YEHHOE  pEIIeHME W OLICHMBAaTh

IPaBONOA00HOCTD PE3yIbTATOB;

ITP69. YMeHue onepupoBaTh MOHATUSAMM: TOUKA, MpsMasd,
IUIOCKOCT, IPOCTPAHCTBO, JBYT PaHHBIH yrod,
CKpelllMBaoIuecs MpsIMBIE, napajuieIbHOCTh "
NEePIEHANKYISIPHOCTD MPSAMBIX U TUIOCKOCTEH, YroJl MEeXIy
OPSMBIMH, YrOJl MEXKIY TNPSAMON H IJIOCKOCTBIO, YIrOJ
MEX/1y IJIOCKOCTSMM, PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH,
paccTosiHHEe MEXKAY MpSIMBIMH, PAacCTOSHUE  MEXIy
IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh IMPHU PEIICHUU 33134
u3ydeHHble (aKTBl M TEOPEeMbl IUIAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOILEr0 MUPA;
[TP610. YMmenue onepupoBaTh NOHITUSAMU: MHOTOTPaHHUK,
CeueHHe MHOTIOI'paHHMKaA, KyO, Hapajesenune], Mpu3Ma,
nupampza, GUrypa U HOBEPXHOCTb BpALIEHUS, LMIHHID,

KOHyc, 1map, cdepa, cedeHuss Qurypbl BparieHus,
IUIOCKOCTh, Kacaromasicsi cdepsl, IWIMHIpPA, KOHYcCa,
IUIOIIAJh TOBEPXHOCTH MHUPAaMUIBI, TPU3MBI, KOHYCa,

HWIMHJIPA, TWIomaas chepbl, 00beM KyOa, MpSIMOYTOJIbHOTO
napajuie’enuneaa, NUpaMubl, IpU3Mbl, HIAJIUHIPA, KOHYCA,
nrapa; yMeHue u300paxarb MHOTOIPAaHHUKU U IOBEPXHOCTH
BpalIEHUs, UX CEYEHUS OT PYKH, C MOMOIIBI YEPTEHKHBIX
WHCTPYMEHTOB M 3JIEKTPOHHBIX  CPEICTB;  YMEHHUE
pacno3HaBaTb CHUMMETPUIO B IPOCTPAHCTBE, YMEHHUE
pacno3HaBaTh NPABHIbHBIE MHOTOI'PAHHUKY;

I[IP611 YmeHue omnepupoBaTh IOHATUSIMH: IBIKEHHE B
MPOCTPAHCTBE, IMOJ00HBIE (UTYpPHl B  IPOCTPAHCTBE;
WCIIOJIb30BAaTh OTHOILIEHUE IUIONIAJEH TMOBEPXHOCTEN U
00HeMOB MOJOOHBIX (GUTYp TIPU PEIICHUU 3a]aY;

[1P612. VYMeHHE BBIYHUCISATH TEOMETPUYECKHE BEITUYMHBI
(mmuHA, yroJ, Miolaab, 00beM, MIIONMIah MOBEPXHOCTH),
WCTIOJIB3YS H3Y4eHHBIE (POPMYIIBI M METOJIBL;

6




Osnasenue YHUBEPCAJIbHBIMU PETyISATUBHBIMH
JEeWCTBUSMU: a) CaMOOpraHu3aIysL: JeaTh
OCO3HAHHBII BBIOOP, APryMEHTHUPOBATH €ro, Opartb
OTBETCTBEHHOCTH 32 PEIICHNE

ITP613. YMeHue onepupoBaTh NOHIATUAMU: IPSIMOYTOJIbHAS

CUCTEMAa  KOOpJAMHAT, KOOPAMHATBl TOYKH, BEKTOD,
KOOPJMHATBl BEKTOPA, CKAISIPHOE IIPOMU3BEIEHHUE, YIroll
MEXJ1Yy BEKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BE/IECHUE
BEKTOpa Ha YHCIIO; HaXOJUThb

C MOMOMIBIO M3YYEHHBIX (OPMYIT KOOPAMHATHI CEPEIHHBI
OTpe3Ka, pacCCTOSHUE MEXYy IBYMs TOUKAMU;

[1P614. YMmenue BbIOMpPATh NOIXOISAIINN U3YYEHHBIH METO
JUIsl pELIEeHHs 3aJa4d, paclo3HaBaTb MaTeMaTH4YECKUE
(bakTsl

Y MaTeMaTH4eCKHEe MOJENU B MPUPOIHBIX U 0OIIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE; YMEHHE MPUBOJUTH IMPUMEPHI
MaT€MaTHYECKUX OTKPBITUA pPOCCHUCKOM W  MHUPOBOH
MaTE€MaTHYECKOW HAyKH

OK 02. MHcnonp3oBath
COBPEMEHHBIC  CpPEJCTBA
MTOUCKA, aHanu3za U
UHTEpPIIpETAINH
nHpopMmaruu u
nH(pOpMaITMOHHBIC
TEXHOJIOTUU JUIs
BBITIOJTHEHUS 3a1a4u
npodeccruoHaIbHON
NeSITeNIbHOCTH

JIMIHOCTHBIE Pe3yIbTaThl JIOJDKHBI OTPaKaTh B YaCTH:
IIEHHOCTH HAyYHOTO TTO3HAHHUS:

- c(OPMHPOBAHHOCTh MHUPOBO33PEHHSI,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS
HayKd W OOIIECTBEHHOW NPAKTHKH, OCHOBAaHHOTO Ha
IMajore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTa B MOJIMKYJITYPHOM MHpE;
MertamnpeaMeTHbIe pe3ybTaThl JODKHBI OTPAXKATh:
Onnanenue YHUBEPCAJTbHBIMU y4eOHBIMH
MO03HABATEIBbHBIMH JCHCTBUSMH:

B) paboTa ¢ nHpopmarmen:

- BJAJCTh HABBIKAMH TIOJyYeHHs] HWHPOpPMAIUU U3
WUCTOYHUKOB  pa3HbIX  THUIOB,  CaMOCTOSTEIHHO
OCYIIECTBIISITh TOWCK, aHAJU3, CHUCTEMATU3aIUI0 U
UHTEPIpPETAIMI0 WHPOPMALMU PA3IUYHBIX BUIOB U
(dbopM mpecTaBICHUS;

- CO3/1aBaTh TEKCTHI B Pa3NUYHBIX (popmaTax ¢ yderom
HazHaueHUs HWHQOpMAIMK U IIeNIeBON ayIUTOPHH,
BBIOHWpass ONTUMANbHYIO (OpMYy TPEICTaBICHHUS U
BHU3yaIH3aIliH;
- OIICHHUBATh

HAOCTOBCPHOCTD, JJCTUTUMHOCTD

[1P64. VYmenue omnepupoBaTh MNOHATUAMH: (YHKIHS,
HenpepbiBHas (QyHKIuUs, NpPOU3BOAHAsA, IepBooOpa3Has,
OTIpE/ICTICHHBI UHTErpal; yMEHUE HAaXOAUTh IPOU3BOJHbBIE
WIEMEHTAPHBIX  (QYHKIUI,  HUCHOJB3ysl  CHpPaBOYHBIE
MaTepHabl; UCCIIeI0BaTh
B IPOCTEMIIMX ciydasx (QYHKIMA Ha MOHOTOHHOCTb,
HaXOJUTh HaNOOJbIINE U HAUMEHBIINE 3HAYeHUs PYHKIUII;

CTpOUTh TpadUKH MHOTOYJIEHOB C HCIOJb30BaHUEM
anmapara = MaTeMaTU4YecKOro  aHaju3a;  MPUMEHSTh
IIPOU3BOIHYIO

IpU pEUIeHUH 3a7ad Ha [BIKEHHE, pelaTh MpPaKTUKO-
OPUEHTUPOBAHHBIC 3a/1a4l HAa HAauOOJbIINE U HAUMEHbILINE
3HAYEHUS, HA HAX0XK/IEHUE MyTH, CKOPOCTU U YCKOPEHHUS

[TP66. YMeHue pemiaTh TEKCTOBBIE 334U Pa3HbIX THIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JOJM M YacTH, Ha JBH)KCHHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIIYT, HAJIOTH, 3aJaud M3

obOmactu YIIpaBJICHUA JIMYHBIMHU u CeMelHBIMHU
q)HHchaMI/I); COCTaBJIATH BbIPpAXKCHUA, YpaBHCHUA,
HCPaBCHCTBA HW HUX CHCTCMBI II0 YCJIOBHIO 3a4a4U,
HCCICI0BATh IMOJIYYCHHOC pCUICHUC 151 OLICHUBATb

HpaBHOHO)IO6HOCTL PE3YJIbTATOB,
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uH(pOpMaINH, ee COOTBETCTBHUE IIPABOBBIM
U MOPaJbHO-3TUYECKUM HOpMaM;

- HCHOJB30BaTh  CpeAcTBa  HMH(OPMAITMOHHBIX
U KOMMYHUKALIMOHHBIX TEXHOJOTUH B pEIICHUU
KOTHUTUBHBIX, KOMMYHUKATHBHBIX
U OpraHU3alMOHHBIX 3a7ad C  coOIIoIeHuEM

TpeOOBaHUN SPrOHOMHUKH, TEXHUKH OE30MaCHOCTH,
TUTUEHBI, PECYPCOCOEPEKEHMUsI, TPABOBBIX U ITUUECKUX
HOPM, HOPM UH(OPMAITMOHHON O€301TaCHOCTH;

- BIIaJIETh HAaBBIKAMU PACIIO3HABAHUS W  3alIUTHI

[IP67. VYmenue omnepupoBaTb MOHATUSIMHU: CpEIHEE
apudMeTHUecKoe, MeAuaHa, HauOoJbllIee M HauMEHbIIEe
3HAYCHMS, pa3Max, JUCIIEPCUs, CTAHIAPTHOE OTKIOHCHHE
YHUCIIOBOTO HabOpa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
UHPOpMALKIO,  TPEACTABICHHYIO B  Ta0iumax, Ha
nrarpaMMmax, rpadukax, OTpaskarollylo CBOMCTBA pealbHBIX
IIPOLIECCOB

U SBJIEHUH; NPEICTaBISATh HHMOPMALMIO C TMOMOIIbIO
TabIuI

U UarpaMM; UCCIEeI0BaTh CTATUCTUYECKHUE JTaHHBIE, B TOM

nHpopmanuy, MH(POPMaAITMOHHON 0e30MacHOCTH | YyMciae C TPUMEHEHHEM Trpa@HUuecKux METOJO0B U
JUYHOCTH AIIEKTPOHHBIX CPEJICTB;
[1P614. YMmenue BbIOMpPATh NOIXOISAIINA U3YYEHHBIH METOT
JUIS pellleHus 3aJadd, paclo3HaBaTb MaTeMaTHUYeCKue
(bakTsI
U MaTeMaTH4eCKHe MOJENU B MPUPOIHBIX U 0OIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE TPUBOJUTH MPUMEPHI
MAaTeMaTUYECKUX OTKPBITUH POCCHUMCKOMW H MHUPOBOMU
MaTeMaTUYECKON HAyKH
OK 03. IInanmpoBares #| JIM4HOCTHBIE  pe3yiabTaThl  JODKHBI  oTpaxkarh | [IPO1. Brmagenme meTomamu M0Ka3aTeNbCTB, alTOPUTMAMHU
[peann30BbIBATH B YaCTH: TyXOBHO-HPaBCTBEHHOI'O BOCIUTAHMUS: pelieHns 3ajady; yMeHue (GopMynHpoBaTh OMNpeAeTeHUs,
cOOCTBEHHOE - copMHpPOBAaHHOCT, HPABCTBEHHOTO  CO3HAHUS, | aKCHOMBI M  TEOPEMbI, MPUMEHSATh UX, MNPOBOAUTH
podeccuoHaibHOE Y| ATHYECKOTO MOBE/ICHUS; JOKa3aTeNbHbIE PACCYXKACHUS B X0JI€ PELICHUS 3a/1a4;
ITUYHOCTHOE pa3BuTHE, - CIIOCOOHOCTH OLEHMBATh CHUTyaluio W npuHumath | [IP64. VYmenue omnepupoBaTh MNOHATHSAMU: (DYHKIUSA,
[IpeITPUHUMATEIBCKYIO OCO3HAHHBbIE pELICHUS, OPUEHTHPYACh Ha MOpAIbHO- | HENpepbiBHAs (YHKIMs, MPOU3BOJHAS, IEepBOOOpa3Has,
NesITeNbHOCTh B| HPaBCTBEHHBIE HOPMBI U IIEHHOCTH; OTIpeIeNICHHBIN WHTErpai; yMEeHHEe HaXOIUTh MPOU3BOJIHbBIE

npodeccuoHanbHON  cdepe,

1ICIIOJIb30BAaTh

3HAHUA  IIO

paBoBOM ¥ (PUHAHCOBOM
[PaMOTHOCTU B Pa3NIMYHBIX

PKU3HCHHBIX CUTYAllUAX;

- OCO3HAaHHE JHMYHOTO
YCTOHYHUBOTO OyIYIIEro;
- OTBETCTBEHHOE OTHOIICHUE K CBOMM POIUTEIIM H
(WM) ApYyruM 4JIeHaM CEeMbH, CO3/JaHHUI0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHSATHS LEHHOCTEH CeMerHOU
KU3HU B COOTBETCTBUM C TpPAaJULUAMH HapOJOB
Poccuu;

MeranpeaMeTHbIE pe3yiabTaThl TOKHBI OTPAXKaTh:
OsBnageHue YHUBEPCAIbHBIMU PEryISITUBHBIMU

BKJIaJa B IMOCTPOCHUC

JNIEMEHTApHBIX  (DYHKIUH,  HCHONB3ysd  CIPaBOYHBIC
MaTepuasbl; UCCIEI0BATh B MPOCTEHIINX clydasx (yHKIHH
HAa MOHOTOHHOCTbH, HaXOJUTh HAUOOJbIINE U HAUMEHbIIINE
3HaYeHUs] (QYHKIMA; CTPOUTh TpaduKu MHOTOUJICHOB C
UCIIOJIb30BAHMEM alMapara MaTeMaTHYeCKOro AaHalln3a;
MPUMEHSITh IIPOU3BOHYIO
IpU pElIeHUH 3a7ad Ha JBIKEHHE, peliaTh MPaKTUKO-
OPUEHTUPOBAHHBIC 3a/1a4M HA HAWOOJbIINE U HAUMEHbIIINE
3HAUYCHMs], HA HAX0XKJICHUE IYTH, CKOPOCTU U YCKOPEHUS

8




JNEUCTBUSAMMU:

a) caMOOpraHu3aus:

- CaMOCTOSITEJIBHO OCYUIECTBIATH II03HABATEIIBHYIO
NeSITENIbHOCTb,  BBIABIATH IPOOJIEMBbI, CTaBUTh U
(dbopmynupoBaTth COOCTBEHHbIE 3a/1a4u B
o0pa3oBaTeNIbHOW  NIEATETBHOCTH M JKU3HEHHBIX
CUTyallUsIX;  CaMOCTOSITEJIbHO  COCTAaBIATH  IUIAH
pelieHns npobIeMbl ¢ yU€TOM HUMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH W MPEANOUYTCHU; TaBaTh
OIICHKY HOBBIM CUTYaIUsIM;

CrocoOCcTBOBAaTh  (POPMHPOBAHUIO U IPOSIBICHUIO
LIIMPOKON d3pyIUIMM B pPa3HbIX O00JACTAX 3HAHUM,
MOCTOSIHHO TOBBIIIATh CBOW 00Opa3oBaTeNbHBIA U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

WCIIOJIb30BaTh TMpUEMbl pediaexcuu  AJs
CUTYalluH, BBIOOpa BEPHOTO pPEILIECHMS,;

- YMETb OLICHUBATh PUCKU U CBOCBPEMEHHO IPUHUMATh
pELIEeHHs 110 UX CHIKECHHUIO;

B) OSMOLMOHAJBHBIM HMHTEIJIEKT,
c(hOopMUPOBAHHOCTD:

BHYTPEHHEH MOTHBALUH, BKIIOYAIOIIEH CTPEMIICHHE K
JOCTHKEHMI0  LEeIM M YCIeXy,  ONTHUMH3M,
MHULMATUBHOCTb, yYMEHHUE JEUCTBOBATb, HCXOJd W3
CBOMX BO3MOXKHOCTEH;

- SMIIATHM, BKIIOYAIOUIEH CHOCOOHOCTh MOHUMATh
SMOILIMOHAJIBHOE COCTOSIHUE JAPYIUX, YYUTBHIBaTh €ro
IIPU OCYIIECTBICHUU KOMMYHHMKAIUH, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

- COLIMAJIbHBIX HAaBBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTH

OILIEHKH

Mpeanoiararouum

BBICTpaMBaTh OTHOLIEHUS C JAPYTMMH JIIOJIbMH,
3a00TUTHCS, TPOSIBIATE MHTEpPEC U  paspelarb
KOH(JIMKTBI

[1PGS. Ymenue omnepupoBaTh MOHITHSMU: pallMOHATIbHAsS
byHkus, mokasaTenbHas (pyHKUMSA, CTENEHHas (QYHKIUS,
JorapupmMuIecKas GbyHKIHA, TPUTOHOMETPUUECKUE
¢yHkuM, oOpaTHbIe (DYHKIWW; YMEHHE CTPOUTH IpaduKu
U3yYCHHBIX (YHKIMA, HWCHOJB30BAaTh TpaduKH  TpU
U3yUCHUH IPOIIECCOB
¥ 3aBUCHMOCTEH, IIPU PEIICHUH 33/1a4 U3 JPYTruX y4yeOHBIX
NpeMETOB W 3aJad M3 peajbHON JKW3HU; BBIpaXaTh
dopMynaMu 3aBUCUMOCTH MEX/Ty BETHUYNHAMU;

[TP66. YMeHue peniaTh TEKCTOBBIE 331a4d Pa3HbIX TUIIOB (B
TOM 4YHCJIE HAa TPOIEHTHI, JOJW W YacTH, Ha JBIKCHUE,
paboTy, CTOMMOCTh TOBAapOB M YCIYT, HAJIOTH, 3a/a4d W3

obmactu yIIpaBJI€HUS JINYHBIMU U CEMEUHBIMU
¢buHaHCaMM);  COCTaBJIATH  BBIPAKEHHUS,  ypaBHEHUS,
HEpPaBEHCTBA W HX CHUCTEMBl TI0 YCIOBUIO 3aJayH,
UCCIIEIOBaTh  IOJyYEeHHOE  pEelIeHHMe U OLEHUBAaTh
MPaBI0IN0I00HOCTH PE3yJIbTaTOB;

[IP67. VYmeHue omepupoBaTh TMOHATHIMH: CpeIHEE

apudMeTHIecKoe, MeauaHa, HauOOJIbIee W HaMMEHBIIEEe
3HAYEHHUs], pa3Max, JUCIEPCHUs, CTaHJAPTHOE OTKIOHEHUE
YHCIIOBOTO Habopa; yMEeHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uH(pOpMallMIO, TPEICTaBICHHYHd B  Tabimumax, Ha
quarpammax, rpadukax, oTpaxarolyro CBOMCTBA peajbHbIX
IIPOLIECCOB

U SBIICHUHN; NPEICTaBISATh HHPOPMALMIO C TMOMOIIbIO
TaOJINLI

U UarpaMm; UCCJeI0BaTh CTATUCTUYECKUE JIaHHbBIE, B TOM
qyucie ¢ TOpUMEHEHHeM Trpaduueckux METOJOB U
3JIEKTPOHHBIX CPEJICTB;

[TP68. YMeHue onepupoBaTh NOHATUAMU: CITYYalHBINA OTIBIT
U ciy4daiiHoe coObITHE, BEPOSTHOCTh CIIyYalHOTO COOBITHS;
YMEHUE BBIYUCIATh BEpPOSITHOCTh C  HCIOJIb30BAHUEM
rpaduuecKux METOJ0B; MPUMEHATH (POPMYIBI CIOKEHUS U
YMHOKEHUSI BEpOSATHOCTEH, KOMOWHATOpHBIE (aKThl U
dbopMynel TpU pEIICHUU 3a]la4; OLIEHWBATh BEPOSITHOCTH

9




peasbHBIX  COOBITHMI; 3HAaKOMCTBO CO  CIyYalHBIMH
BEJIIMYUHAMHU; YMEHHUE IPUBOIAUTH IIPUMEPHI IIPOSBICHUS
3aKOHa OOJIBIINX YHCET B MPUPOTHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmenue BbIOMpaTh NOIXOJAIIMN U3YUEHHBIH METO
JUIsl pELIEeHHs 3aJa4d, paclo3HaBaTb MaTEeMaTU4ECKUE
(dakTsl

U MaTeMaTH4eCKUEe MOJEIU B MPUPOJHBIX U 0OIIECTBEHHBIX
ABJICHUSX, B MCKYCCTBE; YMEHHE IIPUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUA POCCUHCKOW U  MHPOBOH
MAaTE€MaTHYECKOU HAyKH

OK 04. DOddexruBHO
B3aMMO/ICMICTBOBATh

U paboTaTh B KOJIUICKTHUBE
1 KOMaH]JIe

JIn4HOCTHBIE PE3yNbTAaThl JOJKHBI OTPAXaTh B YACTH:
[IEHHOCTH HAy4YHOTO TO3HAHMS: OCO3HAHHWE IEHHOCTH
Hay49HOU JIeATETLHOCTH, TOTOBHOCTHh OCYIIECTBIISITH
MPOEKTHYI0O M  HUCCJENIOBATEIbCKYIO  JESTEIHHOCTh
WHIUBUAYAIBHO U B TPYIITIE

MeranpeaMeTHbIE pe3yIbTaThl IOJDKHBI OTPAXKaTh:
OBnaneHue yYHUBEpPCATbHBIMH KOMMYHHKATHBHBIMHU
NEUCTBUSIMU:

0) coBMeCTHas ACSITEIBHOCTD:

- TIOHMMaTh W  UCIOJIB30BaTh  MPEUMYIIECTBA
KOMaHJHOW W WHIUBUIyaTbHON PabOTHI;

- TpUHUMATh 1M COBMECTHOW JIEATEIHHOCTH,
OpPraHU30BBIBAaTh U KOOPJIUHUPOBATH NIEHCTBHS IO €€
JIOCTHIKEHMIO: COCTaBJIATh IUIaH JIeVCTBUH,
pacmpenensaTb pojd C Y4eTOM MHEHUH YYaCTHHKOB
00CY)KJaTh pe3ylbTaThl COBMECTHOU paboThI;

- KOOPJIUHHUPOBATH U BBINOJIHATD paboTy
B YCIOBUSIX peanbpHOro, BUPTYQJILHOTO
1 KOMOMHHPOBAHHOTO B3aMMOJICUCTBUS;

- OCYWIECTBISAITh ~ NO3UTUBHOE  CTPATErMYeCcKoe
MOBEJACHUE B PA3NUYHBIX CHUTYalUSX, MPOSBIATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.
OsBmagenne YHUBEPCAIbHBIMU PEryIsTUBHBIMU
JIEHCTBUSIMU:

[1P61. Bnanenue merogamMu J10Ka3aTeiabCTB, aIrOpUTMaMu
pelieHns 3ajay; yMeHue (QopMynHpoBaTh OMNpeAeTeHUs,
aKCUOMBI W TEOPEMBI, TPUMEHSTH WX, MPOBOJHUTH
JOKa3aTeNbHbIE PACCYXACHUS B X0JI€ PELIeHUs 3aay;
[IP67. VYmenue omnepupoBaThb MOHITHSIMH: CpeIHEe
apudMeTHIecKoe, MeauaHa, HauOoJIbIlee W HaMMEHBIIEEe
3HAYEHUS, pa3Max, JUCIEPCUs, CTaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO Habopa; yMEeHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpopMaIMio, TPEACTaBIEHHYIO B  TaOmWIax, Ha
quarpammax, rpadukax, oTpaxarollylo CBOMCTBA peabHBIX
MIPOLIECCOB

U SBIICHUH; NPEICTABISATh HHPOPMALMIO C TMOMOIIbIO
TaOJINLI

U JAMarpaMmm; HCCle0BaTh CTaTUCTUYECKUE JAaHHBIE, B TOM
yucllie C [OpUMEHeHHeM TIpaduvyecKuX METOJOB U
AIIEKTPOHHBIX CPE/ICTB;

[TP68. YMeHue onepupoBaTh NOHATUSIMU: CITyYailHBIH OTIBIT
U ciy4yaiiHoe cOoOBbITHE, BEPOSTHOCTh CIy4aifHOTO COOBITHS;
YMEHHE BBIUUCIATH BEPOATHOCTh C HCIOJIb30BAHUEM
rpau4ecKux METOJ/I0B; IPUMEHATh (POPMYJIbI CIOKEHHS U
YMHOXXEHHUSI BEpOSTHOCTEH, KOMOMHATOpHbIE (AKTBI U
dopMynbl TpU pELIeHWH 3ajay; OLIEHUBATh BEPOSITHOCTU
pearbHBIX  COOBITHI; 3HAKOMCTBO €O  CIy4YalHBIMH
BEJIMYMHAMHU; YMEHHME NPUBOAMUTH NPUMEPHI HPOSIBICHUS
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T') IPUHATHE Ce0s ¥ IPYTHX JIFOICH:

- IPUHUMATh MOTHBHI ¥ apTYMEHTBI IPYTHX JIOACH MpH
aHaJIM3€e PE3yAbTATOB JICATEIHHOCTH;

- MPU3HABATh CBOC IMPABO W TPABO JPYrUX JIOJCH Ha
OIIIMOKU;

3aKOHa 00JIbIINX

U OOIIIECTBEHHBIX SIBJICHUSX;
[1P614. YMmenue BIOMpaTh MOAXOIAIINUN U3yICHHBII METOT
JUIs pellieHus 3aJaud, pPaclo3HaBaTb MaTeMaTU4YEeCKue
(dakTsl

qucel B IIPUPOIHBIX

- pa3BuUBaTh  CIOCOOHOCTh  MOHMMATh  MHUp | M MaTeMaTHYECKHE MOJEIH B MPUPOIHBIX M OOLIECTBEHHBIX
C MO3UIIMU JPYroro 4ejoBeka ABJIGHUSIX, B HCKYCCTBE; YMEHHUE MPUBOIUTH IMPUMEPHI
MAaT€MaTHYECKUX OTKPBITUA POCCUHCKOW W  MHMPOBOH

MAaTE€MaTHYECKOW HAyKH
OK 05. OcymectBasate | JInuHOCTHBIE — pe3yiabTaThl  JAOKHBI  oTpakarh | [IP61. Brnagenue meTonamu M0Ka3aTeNIbCTB, alTOPUTMAMHU
YCTHYI0O ¥ THCbMEHHYIO | B 4aCTH: 3CTETUYECKOTO BOCIUTAHUS: pelieHus 3adad; yMeHHE (OpPMYJIUpPOBATH OIpPENEIICHUs,
KOMMYHHKAITIIO Ha | - 3CTETMYECKOE OTHOILIEHNE K MUPY, BKIIIOYas 3CTETUKY | aKCHOMBl U  TEOpPEMBbl, MPUMEHSTb WX, NPOBOJUTH

rOCyJapCTBEHHOM  SI3BIKE
Poccniickoit  @enepannn
C y4eToM OCOOEHHOCTEeH
COIMABHOTO "
KYJIbTYPHOTO KOHTEKCTa

ObITa, HAYYHOTO W TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
Tpy/Ja U 0OIECTBEHHBIX OTHOIIICHUH;

- CIMOCOOHOCTh BOCHPHHUMATh PA3IUYHBIC BUIBI
WCKYCCTBa, TPaIAWIMd W  TBOPYECTBO  CBOETO
W JAPYrHX HApOJOB, OMIyIIaTh 3MOIIMOHAILHOE

BO3JICHCTBUE UCKYCCTBA;

- YOSXKIEHHOCTb B 3HAYUMOCTH [UISl JIMYHOCTH
1 00IIecCTBa OTEUECTBEHHOTO M MHPOBOTO HMCKYCCTBA,
STHHYECKUX KYJbTYPHBIX TpaguIid
Y HapOJIHOTO TBOPYECTBA

MeranpeaMeTHbIE pe3ybTaThl IOJDKHBI OTPAXKaTh:
OBnaneHue yHUBEPCATbHBIMH KOMMYHHKATHBHBIMH
NEUCTBUSIMU:

a) oOmeHue: - OCYIIECTBIATH
BO BceX chepax KU3HU;

- pacmo3HaBaTh HeBepOalIbHBIC CpPEJICTBA OOIICHHUS,
MMOHUMATh 3HAYEHHUE COLIMAJILHBIX 3HAKOB,
pacrno3HaBaTh MPEANOCHUIKH KOH(DIUKTHBIX CUTYyallun
Y CMSATYATh KOH(IIUKTHI;

- Pa3BEepHYTO U JIOTHMYHO H3JIaraTh CBOIO TOUKY 3PEHUS
C UCTIOJIH30BaHUEM SI3BIKOBBIX CPEJICTB

KOMMYHUKaAIIUH

JIOKa3aTesIbHbIC PACCYXKACHUS B XO/I€ PELICHUs 3a/1a4;
[TP66. YMeHue peniaTh TEKCTOBbIE 331a4M Pa3HbIX TUIIOB (B
TOM YHCJ€ Ha MPOLEHTHI, JOJM M YacTH, Ha JBH)KECHHUE,
paboTy, CTOMMOCTb TOBAapOB U YCIIYT, HaJOIH, 3aJaud U3

oOnacti  ynpaBieHHs  JUYHBIMA W CEMEHHBIMHU
(¢buHaHCaMH),  COCTAaBJISITh  BBIPAKCHHS,  ypaBHEHHS,
HEpaBEHCTBA M WX CHCTEMBl 10 VYCJIOBHIO 3a/IauH,
UCCIICIOBATh  IOJIyYEHHOE  pEIICHHEe ¥ OICHHWBATh

IPaBIONOI00HOCTh PE3yIbTATOB;

ITPGS. YMeHue onepupoBaTh NOHATHAMU: CITy4ailHBIN OTIBIT
U ciydailHOe COOBITHE, BEPOSITHOCTh CIy4ailiHOTO COOBITHS;
YMEHHME BBIUHUCIATH BEPOATHOCTb C HCIOJIB30BAHHUEM
rpau4ecKux METO/0B; IPUMEHATh (POPMYJIbI CIOKEHUS U
YMHOXXEHHUSI BEpOSTHOCTEH, KOMOMHATOpHbIE (AKTBI U
GopMynbl IpU pELIeHWH 3ajay; OLIEHUBAThb BEPOSITHOCTH
pearbHbIX  COOBITMH; 3HAKOMCTBO €O  CIy4YalHBIMU
BEJIMYMHAMHU; YMEHUE IPHUBOJIUTH IPUMEPBI IPOSBICHUS
3aKOHa 00JIBIINX qucel B IIPUPOIHBIX
U OOILIECTBEHHBIX SIBICHUSX;

[1P614. YMmenue BbIOMpaTh MOAXOIAIMINN N3yUEHHBII METOT
JUIs  pEIIeHUs 3aJaud, paclo3HaBaTb MaTEeMaTHYECKHE
bakTsI

Y MaTeMaTH4eCKUEe MOJIEIU B IPUPOIHBIX U OOIECTBEHHBIX
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ABJICHUSAX, B MCKYCCTBE; YMEHHE IIPUBOAUTH IIPUMEPHI
MAaT€MaTHYECKUX OTKPBITUA POCCUHUCKOW U  MHMPOBOH
MAaTEMaTHYECKOU HAyKU

OK 06. [IposiBnsTH
PaKIaHCKO-
[MaTPUOTHYECKYIO IIO3ULIHIO,
IEMOHCTPUPOBATH
OCO3HAHHOE IIOBEICHUE HA
OCHOBE TPaJULMOHHBIX
[POCCUNCKUX JIYXOBHO-
HPaBCTBEHHBIX LIEHHOCTEH, B
TOM  4YHCI€ C  Y4E€TOM
rapMOHH3ALUU
MEKHAIIMOHAJIBHBIX u
MEKPETUTHO3HBIX
OTHOLIEHUH, IIPUMEHATH
CTaHJapThI
AQHTUKOPPYNLIHOHHOTO
[TOBEICHUS;

JImgHOCTHEIE PE3YJIbTAThI JOJIX)KHbI OTpaXXaTb
B 4acCTH:
- TpaXaaHCKOI'o BOCIIUTaHUA: IIPUHATUC

TPAJMLMOHHBIX HAlMOHAJIBHBIX, OOILEYETIOBEYECKUX
I'YMaHUCTHYECKHUX

U J€MOKpPaTUYECKUX [IEHHOCTEH;

-[aTPUOTUYECKOTO BOCIIUTAHUS:

LIEHHOCTHOE  OTHOIEHHWE K  TOCYJapCTBEHHBIM
CHUMBOJIaM, UICTOPUYECKOMY U MPUPOJHOMY HACIIEIUIO,
MaMSATHUKAM, TpaauLUsaM HapoJI0B Poccumn,
noctwxkeHusiM Poccum B Hayke, HCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIIE;

MeranpeaMeTHble  pe3yabTaThl JOJDKHBI  OTPaXKaTh:
OBnageHue YHUBEPCATHHBIMHU PETYISITUBHBIMU
NEUCTBUSIMU:

B) OMOITMOHAJIBHBIA WHTEIUICKT, MPEATOJIararoIni
c(hopMUPOBAHHOCTD:

--CaMOCO3HaHHS, BKJIFOYAIOIIIErO CIIOCOOHOCTD

MOHUMAaTh CBOE 3MOIMOHAIBLHOE COCTOSIHUE, BHICTH
HaTpPaBJICHUS Pa3BUTUSI COOCTBEHHON SMOIMOHAIBHOM
ctepsl, ObITh YBEpEHHBIM B ce0e€;

- caMOpETyIHpPOBaHMsI, BKIFOYAIONIETO CAMOKOHTPOJIb,
yMEHUE TPUHUMATh OTBETCTBEHHOCTh 32 CBOE
MOBEJICHHE, CIOCOOHOCTh  aJanTUpoOBaThcs K
SMOILIMOHAIBHBIM M3MEHEHUSM U TIPOSIBIISITH THOKOCTH,
OBITh OTKPBITHIM HOBOMY;;

- BHYTPCHHEH MOTHBAIIMH, BKJIFOYAIOIICH CTPEMIICHHE
K JIOCTIDKEHHMIO TIed W YCIexy, ONTHUMH3M,
WHUIMATUBHOCTb, yYMEHHE JEWCTBOBAaThb, HCXOIS W3
CBOUX BO3MOYKHOCTEH;

- OMIATHUH, BKIIOYAIONIEH CHOCOOHOCTh TOHUMATh
SMOIIMOHAIBHOE COCTOSTHUE MAPYIUX, YUUTHIBATh €ro

[1P61. Bnanenue merogamu J10Ka3aTeiabCTB, aIrOpUTMaMu
pemieHust 3aja4; yMeHHe (HOPMYIUpPOBATh OIPEAEICHUs,
aKCHOMBI W TEOPEMBI, TPUMEHATH UX, MPOBOIUTH
JI0Ka3aTeIbHbIE PACCYKACHUS B XO/€ PEIICHHS 3a/1a4;

[TP66. YMeHue peniaTh TEKCTOBBIE 337a4l Pa3HbIX TUIIOB (B
TOM 4YHCIIE Ha TPOIECHTHI, JOJW W YacTH, Ha JBIKECHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJIOTH, 337a4d W3

obnmacTM  ympaBlIeHHS ~ JIMYHBIMU U CEMEWHBIMU
¢uHaHCaMM);  COCTaBJISATh  BBIPAKEHUS,  ypaBHEHUS,
HEpPaBEHCTBA W MX CHCTEMBI IO YCIOBHIO 3a/ayH,
UCCIIE0BAaTh  IIOJYYEHHOE  PpEHICHHWE W OLEHUBATh
IPaBIONOI00HOCTh PE3yIbTATOB;

[IP67. VYmenue omnepupoBaThb MOHITHSIMH: CpeIHEe

apudMeTHIecKoe, MeauaHa, HauOoJIbIlee W HaMMEHBIIEEe
3HAYEHUS, pa3Max, JUCIEPCUs, CTaHAAPTHOE OTKIOHEHHE
YHCIIOBOTO HabOpa; yMEeHHE U3BJIEKaTh, HHTEPIPETUPOBATD
uHpopMaIMio, TPEACTaBIEHHYIO B  TaOmWIax, Ha
quarpammax, rpadukax, oTpa)xarolryro CBOWCTBA peabHbIX
MIPOLIECCOB

U SBIICHUH; NPEICTABISATh HHPOPMALMIO C TMOMOIIbIO
TaOJINLI

U JAMarpaMmm; HCCle0BaTh CTaTUCTUYECKUE JAaHHBIE, B TOM
yucllie C TNpUMEHEHHEeM TIpaduyecKuXx METOJOB H
AIIEKTPOHHBIX CPE/ICTB;

[TP68. YMeHue onepupoBaTh NOHATUAMU: CITYYalHBINA OTIBIT
U ciy4yaiiHoe cOoOBbITHE, BEPOSTHOCTh CIy4aifHOTO COOBITHS;
YMEHHE BBIUUCIATH BEPOATHOCTh C HCIOJIb30BAHUEM
rpadguuecKkux MEeTOJ0B; MPUMEHATH (POPMYIBI CIOKEHUS U
YMHOKEHUSI BEPOSATHOCTEH, KOMOWHATOpHBIE (aKThl U
dbopMynbl TpU pEIICHUU 3a/lad; OLIEHHWBATh BEPOSITHOCTH
peallbHbIX  COOBITHMH; 3HAKOMCTBO CO  CIy4YailHBIMU
BEJIMYMHAMHU;, YMEHUE NTPUBOJAUTH NPHUMEPHI MPOSIBICHUS
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MIPU OCYIIECTBICHHH KOMMYHUKAIIUU, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

- COIMATBHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH
BBICTPanBaTh OTHOIIICHUS
C APYTUMU JIOABMH, 3a00TUTHCS, IPOSBIISATH HHTEPEC U
paspermars KOHQIHKTHI

3aKOHa 60JIbIINIX

U OOIIIECTBEHHBIX SIBJICHUSX;
[1P614. YMmenue BIOMpaTh TOAXOIAIINNA U3YYECHHBIH METOT
JUIs pellieHus 3aJauyd, paclo3HaBaTb MaTEeMaTUYECKUe
(dakTsl

U MaTeMaTH4eCKUE MOJEIHU B MIPUPOAHBIX U OOLIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE; YMEHHUE MPUBOIUTH IMPUMEPHI
MAaT€MaTHYECKUX OTKPBITUA POCCUHCKOW W  MHMPOBOH
MAaTE€MaTHYECKOW HAyKH

qucel B IIPUPOIHBIX

OK 07. CopneiicTBOBarH
COXPAHEHHUIO OKpYXKarolen
cpenpbl,

[pecypcocOepekeHnro,

[pUMEHSATh  3HaHUSA 00
M3MEHEHUN KJIMMaTa,
[TPUHIIATIBI OepeKINBOTO
poun3BOACTBa, A(P(HEKTUBHO
nelicTBOBATh B

Upe3BbIUANHBIX CUTYAIUSX;

JImgHOCTHEBIE pe3yabTaThl JIOJDKHBI
B YaCTH: SKOJIOTHYECKOTO BOCIIUTAHHUS:

- aKTHUBHOE HENPUATHE NEHUCTBUN, MPUHOCAIIUX BPEL
OKpYKarollen cpene;

- YMEHHME  MPOTHO3HPOBATH
9KOJIOTHYSCKHE  ITOCIICACTBHS
JNENCTBUMN, MPEAOTBPAIATh UX;

- pacHIMpeHue ONbITa ACATEIBHOCTA SKOJIOTHYECKOU
HaMNpaBJIEHHOCTH;

OTpaxaTth

HeOJIaronpusTHbIE
PEIIPUHIMAEMBIX

MeTtanpeaMeTHbIle Pe3yabTaThl JOJDKHBI  OTPaKaTh:
OBnanenue YHHUBEPCATbHBIMA y4eOHBIMH
[M03HABATENbHBIMU JEHCTBUSIMM:

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- paspalarhiBaTh IUTAH  pEHICHUS  MPOOIEMBI
C yYeTOM aHajgu3a HMMCIOIIUXCS MaTePHATbHBIX

1 HEMaTePUAIbHBIX PECYPCOB;

- OCYIIECTBIIATH IICJICHAIIPABIICHHBIA TMOUCK IMEepeHoca
CPEICTB u Croco0oB JCHCTBHS
B IIPO(ECCUOHATILHYIO CPEY;

- yMeTh TICPEHOCUTh 3HAHHUA B TI03HABATEILHYIO
Y TIPAKTUYECKYIO 00J1aCTH )KU3HEICSITCIbHOCTH,
OmnajicHWe YHUBEPCAJIbHBIMU KOMMYHHKATHBHBIMH
JIEUCTBUSIMHU:

0) coBMeCTHas ACSATCIBHOCTD:

- TmpeanaraTh HOBBIC IPOEKTHI, OILCHUBATH WICH
C TIO3MIIMU HOBH3HBI, OPUTUHAIBLHOCTH, MPAKTHUECKON

[1P61. Bnanenue metogamu J10Ka3aTeiabCTB, aIrOpUTMaMu
pelieHus 3adad; yMeHHE (OpPMYJIUpPOBATH OIpPENEIICHUs,
AKCHOMBI W  TEOPEMBI, TMPHMCHITh WX, TPOBOJUTH
JI0Ka3aTeNbHbIE PACCYXACHUS B X0JI€ PELICHUS 3a/1a4;
[1P64.  VYmeHue omnepupoBaTh MOHATHAMH: (QYHKIHS,
HenpepbsiBHAas (DYHKIUSA, TPOW3BOAHASA, TIepBoOOpa3Hasd,
OTIPEICIICHHBIN WHTETPal; YMCHHE HAXOJUTh MPOW3BOHBIE
JJIEMEHTapHBIX  (YHKUIUH,  HCHONb3ysd  CIpPaBOYHBIE
MaTepuasbl; UCCIEI0BATh B MPOCTEHIINX clydasx (yHKIHH
Ha MOHOTOHHOCTb, HaXOJUTh HAUOOJbIINE U HAaUMEHbILINE
3Ha4YCeHMUsI (YHKIUH; CTPOUTHh TpadUKH MHOTOUYJICHOB C
UCIOJIb30BAHMEM amfrmapaTa MaTeMaTU4YecKOro aHaju3a;
OPUMEHSTh TNPOU3BOJHYIO TpPU pEIIeHUWH 337ady Ha
JBUKEHHE; periaTh MPaKTUKO-OPUEHTHPOBAHHbBIC 3a]a4l Ha
HauOOJbIINEe W HAUMEHbBIIHME 3HAYEHHUS, Ha HaXO0XKJICHUE
MyTH, CKOPOCTH U YCKOPEHUs

ITPGS5. YMeHme omnepupoBaTh MOHATHAMH: palldOHAIbHAS
byHKIMs, MOKazareiabHas (QYHKIUS, CTETEHHAs (PYHKIIUS,
norapudmuueckas byHKIHS, TPUTOHOMETPHUUYECKUE
byHnkuuu, obpaTHble (GYHKIHMH; YMEHHE CTPOUTH Ipaduku
U3YYEHHBIX (DYHKUIMNA, HCMIONB30BaTh TpaduKkud  MpU
U3YYEeHUU IIPOLIECCOB
U 3aBHCHUMOCTEH, MPH pElIeHUH 3a]a4 U3 JAPYruX y4eOHBIX
IpeIMeTOB W 3a/lad U3 pealnbHOW KU3HHU; BBIPAXKaTh
dbopMynamMu 3aBUCUMOCTH MEXKY BEIUUYUHAMU;

[1P66. YMeHue peniaTh TEKCTOBBIE 3a1a4l Pa3HBIX THUIIOB (B
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3HAYNMOCTH;

OBnanenue YHUBEPCAIbHBIMU PETYIATUBHBIMH
JCUCTBUSAMU:

0) CaMOKOHTPOJIb!

- JlaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCHUTH

KOPPEKTHUBBI B JACSITEIBHOCTD, OLIEHUBATH COOTBETCTBUE
Pe3yJbTaTOB LEIIM

TOM YHUCJI€ Ha NPOLEHTHI, JOJIM M YacTU, HA JIBUXKECHHE,
paboTy, CTOMMOCTb TOBAapOB M YCIIYI, HAJIOTH, 3aJaud M3

obnacTM  ympaBlIeHHS ~ JIMYHBIMHU M CEMEWHBIMU
¢uHaHCaMM);  COCTaBJIATb  BBIPAKEHUS,  ypaBHEHUS,
HEpPaBEHCTBA M MX CHUCTEMBI II0 YCIOBHIO 3a/ayH,
UCCIIEN0BAaTh  IOJIYYEHHOE  pEIIeHME W OLICHMBAaTh

IIPaBIONOJA00OHOCTD PE3yIbTATOB;

[1P614. YMmenue BbIOMpaTh NOIXOJSAIINN U3YUEHHBIH METO/T
JUIsl pELIEeHHs 3aJa4d, paclo3HaBaTb MaTeMaTH4YECKUE
(bakTsl

Y MaTeMaTH4eCKHEe MOJENU B MPUPOIHBIX U 0OIIECTBEHHBIX
ABJIGHUSIX, B HCKYCCTBE; YMEHHE MPUBOJUTH IMPUMEPHI
MAaT€MaTHYECKUX OTKPBITUA POCCUHUCKOW UM  MHMPOBOH
MaTE€MaTHYECKOW HAyKH

K 1.1.
ITarHO CTUKY
ABTOTPAHCIIOPTHBIX CPECTB.
[IK 1.2. OcymecTBiiarsb
TEXHUYECKOE OOCITY>KMBaHUE
ABTOTPAHCIIOPTHBIX CPECTB.
TTK 1.3. [IpoBoauTH
PEMOHT U  yCTpaHEHHUE
HEHCIIPaBHOCTEMN
ABTOTPAHCIIOPTHBIX
CpEeICTB

Ocy1iecTBIsATh

- HHTEpEC K pa3Iu4HbIM cepaM npodhecCHoHATbHON
NesITeNbHOCTH, YMEHHE COBEpUIaTh OCO3HAHHBIN BHIOOD
Oymymiei mpodeccuu U peain30BbIBaTh COOCTBEHHBIS
PKU3HEHHBIC IJIaHbI;

- HCIIOJIb30BaTh CPEICTBA MaTEMATHUECKUX U
KOMMYHHKAI[MOHHBIX TEXHOJIOTHH B pEIICHUN
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHBIX

M STHYECKUX HOPM, HOpM HH(OPMAIIMOHHON
0€30I1aCHOCTH;

[1p6 09- ymeTs hopmMupoBaTh COOCTBEHHYIO ITO3UIIUIO TIO
OTHOIIICHHUIO K MaTeMaTU4eCcKon nH(OpMaIuu, moaydaeMon
U3 pa3HbIX HICTOYHUKOB, YMEHHUI HUCIIOJIb30BATh HU(PPOBHIE
TEXHOJIOTUH JUIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
Y TIPEACTABJICHUS YICOHOU M HAYIHO-TIOMYJIIPHOM
uH(pOpMaLUY; Pa3BUTHE YMEHHUM KPUTHYECKOTO aHAIHN3a
oTy4aeMoit nHGopMaIu

Bagad C CO6.]'IIOI[€HI/IGM Tpe60BaHPII>i SProHOMHKHU, TCXHUKHU Hp6 10- OBIIAJIETh YMEHHUSIMU pa6OTaTB B IPYIIIIE C

0€30TIACHOCTH, TUTHEHBI, PECYPCOCOCPEIKEHHUSA, TIPABOBBIX by o iHeHneM Pa3IMHBIX COLMATBHBIX POJieil, IIAHUPOBATH

paboTy IpyMIIbI, pallMOHATILHO PACHPENEIATh AeSITeIbHOCTD B
HECTAHJIAPTHBIX CUTYaIUAX, aJIEKBATHO OLIEHUBAThH BKIIA]]
Ka)XJ0TO U3 YYaCTHUKOB TPYIIIBI B PELICHHUE
paccMaTpuBaeMoil mpoOIemMbl
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1.3 IlpumeHeHHe 3JIEKTPOHHOrO OOy4YeHHMS] W TEXHOJOTHHA JUCTAHIMOHHOIO
o0pa3oBaHus

Peanmauml COACPIKaHUA MPOrpaMMbl BO3MOXHaA C HNPUMCHCHHUEM DJJICKTPOHHOI'O 06yquI/1;1 n
TEXHOJIOTUH TUCTAaHITMOHHOTO 00pa30BaHUS, OTKPHITHIX 00pa30BaTEIBHBIX PECYPCOB.

1.4 Peanuszanus cogepkaHus NporpamMmsl s odydyawmuxcsa ¢ OB3

Peanuzamust coneprkanusi oOpa3oBaTeNbHON MPOTpaMMbl U KOHTPOJIb PE3YyJIbTAaTOB €€ OCBOCHHS
JIIsL 06y11a10umxcs[ C OI'paHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA U MHBAJIMAOB OPraHU3y€CTCA C YUCTOM
0coOEHHOCTEN HX HCI/IXO(l)I/ISI/ILICCKOFO PpasBUTHA, HWHAUBHUAYAJIBbHBIX BO3MOKHOCTEH M COCTOSHHS
3JI0POBBSL.
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2. CTPYKTYPA U COAEPKAHUE

OBIIEOBPA3OBATEJBbHOM YYEBHOM JUCIUIIJIMHBI
2. CTpyKTypa M coaep:kaHue 001eodpa3zoBarebHON AMCHUILIHHBI

2.1. O0bem oO0meoOpazoBaTeJbHOH Y4YeOHON IMCHUIIMHBI
HATPY3KH

U BHIbI Yy4YeOHOH

Bup yyeOHo# padoThbl

Oovem uacoe

Oobpa3oBaTesibHasi HArpy3Ka (Bcero)

340

CamocrosiTeqibHasi padora

Y4yeOHass Harpy3ka BO B3aUMOJCHCTBMH C NpemnojaBaTesieM
(Bcero)

322

B TOM YHUCIIC:

TGOpCTI/IIIGCKOG O6y‘ICHI/IC

284

71a00paTOpPHBIC 3aHITHS

IMPAKTUYICCKHUC 3aHATHA

38

HpO(l)CCCI/IOHaJII:HO OPUCHTUPOBAHHOC COACPIKAHUC

96

B TOM YHUCIJIC:

TCOPUTUYICCKOC 06y‘I€HI/IC

IMPAKTUYICCKOC 06y‘ICHI/I5[

CamocTosTenbHas pabota o0ydarornierocs (BCero)

B TOM YHUCJIE:
camocTosTesIbHas paboTa HaJl MHAMBUAYAIBHBIM MPOEKTOM (€Ciu
PEyCMOTPEHO)

Koncynpranuum

12

HUmoeosas ammecmayus 6 popme IK3amena
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2.2. TemaTu4ecKui JIaH U coaep:kanue Jucuumianuel «O00.07 MATEMATHUKA»
2.2. TeMaTH4eCKHH IJIAaH U COAEP/KaHUE IMCUUIIMHBI

Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NPodecCHOHATBHO
HaumeHoBaHue pa3aeioB u 4 . O6bem | Popmupyembie
Tem OPHEHTHPOBAHHOE)", 1A00PATOPHbIE U NPAKTHYECKHE 3aHATHS, NPUKJIATHOM 4acoB | KOMIeETCHIHH
MOAYJ1b (IIPH HAJIUYHMH)
1 2 3 4
OcHOBHoOe coJiep:kaHue

Pasznea 1. [loBTOpeHne kKypca MaTeMaTHKM OCHOBHOM IIKOJIbI 16

Tema 1.1. Conepkanme yaeOHOro MaTepuasa 2

Iens m 3amaun Marematuku | Llens w 3amaum MaTeMaTHKH TPU OCBOEHHUH CIEMUAILHOCTH. ba3oBble 3HAaHHSA H

pu OCBOEHHMH | yMEHHSI 110 MaTeMaTHKe B MPOPECCUOHAIBHON U B MOBCEAHEBHON IESITEIBLHOCTH.

CIIELIMAJIbLHOCTH. MHoXxecTBO, oONepaluyd HaJ MHOXKECTBAMH, JuarpaMmsl  Oinepa-Benna.

MHoOXecTBa 1 JIOTUKa Hcnonp30BaHne TEOPETUKO-MHOKECTBEHHOTO arapaTa il OMHCaHUs pPeajbHBIX OK-01, OK-02,
MIPOLIECCOB U SIBICHUM B MpO(deccuoHaNIbHOM AeITEeNbHOCTH, IPU PEIICHNUH 3a/1a4 U3 OK-03, OK-04,
JIPYTrUX AUCIUTUIAH OK-05, OK-06,

Tema 1.2. Coneprkanue y4eOHOTo MaTepuasa 2 OK-07

Yyicia ¥ BEIYUCIIEHUS Harypanbshble u nenbie yncna. [Ipu3Haku JeTMMOCTH 1ENbIX Yncell. PaninoHabHbIE IIK 1.1
gucina. OOBIKHOBEHHBIE U JECATUYHBIC ApOOHM, TIPOIEHTHI, OECKOHEYHBIC IIK1.2
MepuoANIecKre Ipoou. ApudMeTHUeCKre OTEpalUK C PAIMOHATBHBIMA YHCIIAMH, IIK1.3
npeoOpa3oBaHUs YUCIOBBIX BhIpaxeHH. JleficTBuTenpHbIe yncia. PalinonansHeie U
UppalMoOHalbHble 4Hcha. ApUPMETHYECKHe OIlepauul ¢ ACWCTBUTEIbHBIMU
yrcnamu. [IpubnmkEHHbIC BEIYUCICHUS, TIPaBUiIa OKPYTJICHUS, IPUKUIKA U OLIEHKa
pe3yibTaTa BEIYMCICHUM

Tema 1.3. CopepxaHnue yueOHOro MaTepuaiia 2

8 O6pasoBaTenbHAs OpraHU3AIMS BIPABE CAMOCTOSTENBHO OMPEIENSTH MOCIEN0BATENLHOCTD U3YIEHHS PA3/IENloB U BXOISIIMX B HAX TEM, @ TAKKE TEPEPACTIPENETATH KOTHIECTBO
YacoB VISl OCBOSHHUS 00yYAIOIMMUCS Y4eOHOr0 MaTepraa ¢ y4eTOM JIOTHKU (OPMUPOBaHHUS JUCIUILUTMHAPHBIX PE3YJITATOB, OOIHMX U MPO(ECCHOHAIBHBIX KOMIIETE HIIHH,
MEXIPEIMETHBIX CBSI3€H C APYrMMH JUCLHUINIMHAMHA 0011e00pa3oBaTenbHOro u odmenpodeccrnonansHoro nukiio yueoxoro mrana OIT CIIO
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ToxnaecTa u
TOXKICCTBCHHBIC
npeoOpa3oBanusi YpaBHEHUS,
HCPaBCHCTBA U UX CUCTCMBI

ToxnecTBa M TOXKIECTBEHHbIE IIPEOOpa3OBaHUsA. YPaBHEHHE, KOPEHb YPaBHEHUS.
HepaBenctBo, pemenue HepaBeHCTBA. MeTtoa HMHTEpBANIOB. PemieHue UenblX H
JIpoOHO-pallMOHATIBHBIX YpaBHEHUH W HepaBeHCTB. llpuMmeHeHue ypaBHEHUH u
HEPAaBEHCTB K PEIIECHHUI0O MaTEeMaTUYEeCKUX 3a/ad U 3a/ad U3 pa3IudHbIX oOsacrei
HayKH U peabHOM sku3HU. CUCTEMBI U COBOKYITHOCTH PAllMOHAIBHBIX YpaBHEHUN U
HepaBeHCTB. CHCTeMbl JTUHEHHBIX YypaBHEHUU. PemieHwe mNpUKIaAHBIX 3a1ad C
IIOMOILBIO CUCTEMBI JIMHEWHBIX YPABHEHUN

Tewma 1.4. IIpodeccuonaibHO OPUEHTHPOBAHHOE COeP:KaHNe (CoAepKaHue MPUKJIATHOTO

[IpouieHTHBIE ~ BBIUKCICHUS | MOAYJISA)

B npodeccnoHanbHbIX | [IpuMenenue apooOeii U MPOIEHTOB T PEIICHHUS MPUKIAIHBIX 33a7a4 U3 Pa3InIHBIX

3a7a4ax oTpacied 3HaHMA W peasbHOM >XKW3HU. [IpuOMKEHHBIE BBHIYHMCIEHUS, MpaBUiIa
OKpYIJICHHS, TMPUKUAKA M OIEHKAa pe3yJbTara BbIYKCICHHUH. Pa3Hbie crmocoObl
BBIYUCIICHUS TIPOLIEHTOB. [IporieHTHBIC BRIUKCIICHHS B PO(ECCHOHATBHBIX 3a/1auax.
[IpuMeHenne ypaBHEHU U HEPABEHCTB K PEIICHUIO MAaTEMAaTHYECKUX 3a71a9 U 337124
W3 Pa3IMYHBIX 00JIaCTe HAYKH U PEAThHOM KU3HU

Tema 1.5. Coneprkanue y4eOHOTro MaTepuasa

IlocnenoBaTeapHOCTH IlocnemoBaTenLHOCTH, CHOCOOBI 3aJaHus IIOCIEAOBATEIBHOCTEH. MOHOTOHHBIE

U MIPOTPECCUU MOCJIEIOBATEIbHOCTA.  ApH(MeTHUecKass U  T€OMEeTpUYEeCcKass  IMPOTPECCUU.

beckoneuno yOwiBaromias reomerpuueckas mnporpeccusi. Cymma OeCKOHEUYHO
yObIBatomiet reomerpuueckoil mporpeccun. Dopmyna CIOXKHBIX IPOLEHTOB.
Hcnonb3oBanue mporpeccuu JUisi pPELIeHUs pealibHbIX 3ajady MPUKIATHOTO
Xapakrepa

Tewma 1.6.
OyHKIMU U TpaduKu

CopepxaHnue yueOHOro Marepuaia

Oyukuus, crnocobsl 3amanus ¢yakiuuu. ['paduk ¢ynkumu. Bzaumuo oOparHbie
¢ynkuuu. OOnacTh ompeneneHuss U MHOXKECTBO 3HadeHUH ¢yHkuuu. Hymu
¢byskiun. [IpomexxyTku 3HaKONOCTOSHCTBA. YETHBIE U HEYETHBIE (PYHKIIUU

Tema 1.7.
Bxo1HOM KOHTPOJIb

CopepxaHnue yueOHOro MaTepuaiia

Bbruncnenuss u mpeoOpazoBaHMsL.
DyHKIMH U TpapUKH

VYpaBHeHuss u HepaseHcTBa. IIporpeccum.

KonTtponpHas paboTa 1o pazaeny 1°

9 Yacer KOHTPOJIbHBIX pa60T Y4TCHBI B COACPIKAaHUN y‘I€6HOFO MaTcpuaia U BXOOAT B 06HI€6 KOJIMYCCTBO YaCOB I10 pa3acily (TeMe)
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Pa3nes 2. Crenenu u kopuu. CreneHHas, nokaszarejibHasi M Jiorapupmuyeckas QyHKIUs

56

Tema 2.1.
ApupmeTnueckuii KOpeHb n—
OH CTEeIeHU

Conepkanue yd4eOHOTO MaTepuaia

ApupmeTnuecknii KOpeHb HaTypajdbHOU cTeneHH. JeHcTBHs ¢ apupMeTHUECKUMHU
KOPHSIMU N—O CTENIEHU

[IpakTnueckoe 3anstue Nel

[Ipeobpa3zoBanue BeIpaXeHUH, COACPIKANTUX KOPHU N-OM CTENEHU

Tema 2.2.
Crenenu. CranpapTtHas
dhopma 3arucu

JNEUCTBUTEIILHOIO YHCIIa

Conepkanue ydaeOHOro MaTepuaia

Crenenp ¢ nensiM nokasareneM. CrangapTHas (opMma 3alucU JEHCTBUTEIBLHOTO
yncna. Vcnonb3oBaHue noaxosuieil Gopmsl 3anMcyu JEMCTBUTEIBHBIX YUCEN IS
pelleHHus MpakTUYeCKUX 3aJad U IpelcTaBieHHus JaHHbIX. CreneHb ¢
panuoHanbHBIM ToKa3aTesneM. CpoiicTBa creneHu. [IpeoOpa3oBaHue BbIpa’keHUM,
COJIEPKALIUX CTEIICHH C PAllMOHAIBHBIM II0KA3aTEIEM

IIpakTrnueckoe 3ansitue No2

[IpeoOpazoBanue  BBIpAKEHUH,
MoKa3aTesieM

CoJIepXKallMX CTENEHW C  PpaluoOHAIbLHBIM

Tewma 2.3.
CrenenHast GyHKITUA

Copiepkanne yaeOHOTO MaTepuaa

CrenenHas (QyHKIMS C HATypaJbHBIM W IEIBIM TOKa3areneM. EE cBoiicTBa u
rpaduk. CBoiicTBa U rpavik KOPHS N-OM CTENEHU

Tewma 2.4.
HppanunonanbHble ypaBHEHUS
1 HEPaBEHCTBA

Coneprxanme yueOHOTO MaTepuaa

Pemenne nppanoHaIbHBIX YPAaBHEHU U HEPABEHCTB

[IpakTnueckoe 3anstue Ne3

WppanmonansHble ypaBHEHUS

[IpakTuueckoe 3anstue No4

WppatmonansHble HepaBEHCTBA

Tewma 2.5.
IIpumenenue
CTETIeHHOHN (YHKINU

CBOMCTB

CopepxaHnue yueOHOro Marepuala

Hcnonb3oBaHnue CBOWCTB CTENEHHON QYHKIMUA TpPU pPEUICHUH YpaBHEHUH U
HEPABEHCTB

KonTtponpHas padota o temam 2.1 - 2.4 paznena 2

Tema 2.6. Conepxanue yueOHOTO MaTepuana
ITokasarenbHas ¢Gynkuus, | [lokasarenpHas GpyHKIHs, € CBOWCTBA U TpaduK
€e CBOMCTBA

Tema 2.7. Conepxanue yueOHOTO MaTepuana

OK-01, OK-02,
OK-03, OK-04,
OK-05,
OK-06,
OK-07
IIK 1.1
IIK1.2
IIK1.3
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IToka3arenbHble ypaBHEHUS
1 HEPABEHCTBA

IlokazaTenbHbIe YPaBHCHHA U HCPABCHCTBA

IIpaktnueckoe 3ansatue NeS

[Toka3arenbHble ypaBHEHUs

[IpakTnueckoe 3anarue Neb

IlokazarennHbIC HCPAaBCHCTBA

Tema 2.8. ConepxaHue yaeOHOTO MaTepuaia 2
IIpumeHeHne CBOMCTB | PemeHue nmoxka3aTelbHBIX YPAaBHEHUHN U MOKA3aTEIbHBIX HEPABEHCTB
TNOKA3aTeNbHOM QYHKIUH KonTpospHast pabota no Temam 2.6 - 2.7 pa3znena 2
Tewma 2.9. Conepkanne yaeOHOro MaTepuaa 4
Jlorapudm gucia. | Jlorapum uncna. JlecAITHUHBIN U HaTypaJIbHbIHN JIOTaprU(pMBbI
HAecsatranbIit IIpakTHdeckoe 3auaTHe Ne7
¥ HATypalbHBII JTIOrapHQMbI Boruncnenue norapugma uncia
Tema 2.10. Conepkanue yaeOHOTo MaTepuasa 6
CgoiicTBa norapupmoB [IpeoOpa3oBanue BbIpaskeHUH, COAEpPKAIIUX JJOTapUPMBbI

[IpakTrnueckoe 3anstue Ne§

CaoiicTBa JjorapudmoB

[IpakTuueckoe 3anstue No9

[IpeoOpazoBanme BhIpaKEHUH, COACPIKALTUX JIOTaprU(OMBI
Tema 2.11. Conepkanue yaeOHOro MaTepuasa 2
Jlorapupmuueckass ¢ynkuus, | Jlorapudpmudeckas GyHKIMs, e€ CBONCTBA U rpaduK
€€ CBOICTBA
Tema 2.12. Coneprkanue yaeOHOro MaTepuasa 10
Jlorapupmuyeckne Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA
ypaBHEHUS U HEPABEHCTBA

[Ipaktuueckoe 3ansitue Nel(O

Pemenue norapumMuueckux ypaBHEHHIA

[Ipaktuueckoe 3ansitue Nell

Perenus norapudmMudeckix HEPaBEHCTB
Tema 2.13. IIpodeccuonabHO OPHEHTHPOBAHHOE COAEPKaHMeE (CoAepKaHHe NPUKJIATHOTO 4

Jlorapupmsl B mpupone u
TEXHHUKE

MOJYJIst)

IIpumenenune norapudma. HMcropust pa3Butus maremaTtuku. Jlorapudmumueckas
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cnupayib B mpupojsie. Ee Maremarmueckue cBoiicTBa. Vcmosb3oBaHue rpadukoB
(GyHKUIUH U1 UCCIIEOBAaHUS TPOIIECCOB M 3aBUCHMOCTEN, KOTOPbIE BOZHUKAIOT MIPU
pELICHNH 33Ja4 U3 pa3JUyYHbIX 001acTell HAayKU U pealibHOM JKU3HU

Tema 2.14. ConepxaHue yaeOHOTO MaTepralia 2
IIpumenenne Pemenue orapuMu4eckux ypaBHEHHI U HEPABEHCTB
norapupmoB K pemeHuro | KonrponsHas pabora mo temam 2.9 - 2.12 pasuena 2
3aj1a4
Paznen 3 IIpsiMmble U MJIOCKOCTH B MPOCTPAHCTBE 18
Tewma 3.1. Conepkanne yueOHOro MaTepuasa 4
IlosTopenne r1utanuMeTpuu. | OcHOBHBIE GUTYpBI, (GakTel M TeopeMbl IUaHUMeTpud. OCHOBHBIE TOHSITHS
OcHoBHBIE NOHATHSA | cTepeoMeTpu. Touka, TmpsMas, IJIOCKOCTh, TNpocTpaHcTBo. [loHarne 00
CTEpEOMETPUN AKCMOMAaTHYeCKOM TIOCTPOCHHH CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH |
CIIEZICTBUS U3 HUX
[TpakTnueckoe 3anstue Nel2
Pemnrenue 3a1au Ha MpUMEHEHHE aKCHOM CTEPEOMETPUHN
Tema 3.2. Coneprkanue y4eOHOTro MaTepuasa 4
[IpsimMble U TIIOCKOCTH B3aumHoe pacmonokeHwe OpsAMBIX B MPOCTPAHCTBE:  IEpeceKaroluecs,
B IIPOCTPAHCTBE. | MapajulefibHble W CKpelluBaroluecs mnpsMble. [lapamiensHOCTh MPSMBIX U
[TapannenbHOCTh  HPSAMBIX, | INIOCKOCTEH B MPOCTPAHCTBE: IapajUlelbHble INpSAMbIE B IIPOCTPAHCTBE, OK-01, OK-02,
OpsMOH M IUIOCKOCTH, | MApauIebHOCTh TPEX TMPSIMBIX, MapaUIeIbHOCTh NPAMONW M IUIOCKOCTH. YTIBI C OK-03, OK-04,
IUTOCKOCTEH COHAIPABJIICHHBIMH ~ CTOPOHAMHM, YrOJ MEXAy TMPSIMBIMH B IPOCTPAHCTBE. OK-05, OK-06,
[TapanienbHOCTh MJIOCKOCTEH: MapaielbHbIe MIIOCKOCTH, CBOMCTBA MapalieIbHbBIX OK-07
miockoctei. Ilpocreiimme mpocTpaHCTBEHHBIE (UTYPHI HA IUIOCKOCTH: TETPadp, IIK 1.1
Ky0, mapaieenuie, MoCTPOEHHE CEUCHMI IIK1.2
IIK1.3
Tewma 3.3. CopepxaHnue yueOHOro MaTepuaiia 2
[lepnieHTUKYIAPHOCTD [lepneHIUKYIAPHOCTh MPSAMOM U IUIOCKOCTH: TMEPHEHAUKYISpPHbIE MpsIMbIE B
MIPSIMBIX IPOCTPAHCTBE, MpPSAMBIC TMapaJICbHbIE W MEPIeHIUKYISpHbIE K IIOCKOCTH,
U TUIOCKOCTEH OpU3HAK MEPIEeHIUKYISIPHOCTH NPSIMOM U IUIOCKOCTH, TeopeMa O MpsIMOi
NEepHEeHIUKYISIPHOM MII0CKOCTH
Tema 3.4. Coneprxanye yueOHOTO MaTepuana 4

VYrasl  MeXAy ~— NOpsAMbBIMU
U TUIOCKOCTSIMHU

VYTIibBl B NPOCTPAHCTBE: yroJl MEXAYy NPsIMOM M IUIOCKOCTBIO, JBYIPAaHHBIN Yrod,
JMHEWHBIN YroJ ABYrpaHHOTO yria. [lepneHIuKynsp 1 HaKJIOHHbIE: pACCTOSHUE OT
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TOYKH JIO0 TUIOCKOCTH, PACCTOSIHHE OT MPSIMOU JI0 TUIOCKOCTH, IPOEKIUs PUTYpPHI HA
MJI0CKOCTh. [lepneHauKyIapHOCTh TIOCKOCTEH: MPU3HAK TMEPHEHIUKYISIPHOCTH
JIBYX Iuiockocteil. TeopeMa 0 TpEX nepneHauKyasapax

[IpakTnueckoe 3ansrue Nel3

Pemenne 3a1a4 Ha NpUMEHEHNE TEOPEMY O TPEX NEPIICHANUKYIAPAX

Tema 3.5. IMpodeccnoHabHO OPUEHTHPOBAHHOE COAeP:KaHUe (COAepKaHUe MPUKJIAJTHOIO 2

[IpsimMbIe M TUIOCKOCTH MOYJIsl)

B MIPaKTUYECKHX 3a7jauax Pacrnionosxenne npsMbIX U MJIOCKOCTEN B OKpYXaroleM Mupe (pupoje, UCKYCCTBE,
aApXUTEKTYpe, TEXHUKE). PerneHne npakTHKo-0pueHTUPOBAHHBIX 3a/1a4

Tema 3.6. Conepxkanue yaeOHOTo MaTepuasa 2

OcHoBHbIE B3aumHoe pacnonoxeHue NpsAMbIX U IJIOCKOCTe B mpoctpaHcTBe. Iloctpoenue

MIPOCTPAHCTBEHHbIE PUTYPBl | CeUeHHIt

Y WX B3aHMOPACITOJIOKEHNE KonTtponsHas padota no pazneny 3

Pasnen 4. KoopauHaTsl 1 BEKTOPBI B IPOCTPAHCTBE 16

Tema 4.1. Conepkanne yaeOHOro MaTepuasa 4

Bekropel B mpocTpaHcTBe. | BekTop Ha IUIOCKOCTH W B mpocTpaHcTBe. ClIOKEHHE M BBIYMTAHUE BEKTOPOB.

JlelicTBUS C BEKTOpaMH YMHOXEHHE BEKTOpa Ha yucio. Pa3znmoxkeHue BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopam. [lpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
MPUMEHECHHEM MTPABUJI ICHCTBUN C BEKTOpaMHU

Tema 4.2. Coneprkanue y4eOHOTo MaTepuasia 6

Koopnunatst B | [IpsMoyronbHas cuctemMa KOOpIMHAT B mpocTpaHcTBe. KoopamHaThl BeKTOpa.

npocrpancTse. IIpocreiimme | [Ipocteiimme 3agadn B KOOpAWHATaX. YTros Mexay Bekropamu. CraasipHOE

3a/1aun IPOU3BE/ICHNE BEKTOPOB. BbIuncieHue yriioB Mexay NPSMBIMH U IJIOCKOCTSMHU. OK-01, OK-02,

B KOOpJMHATaxX KoopauHaTHO-BEKTOPHBIN METOJ PU PELICHUH F€OMETPUUECKUX 3a/1a4 OK-OS: OK-04,
[TpakTrueckoe 3anstue Nel4 OK-05, OK-06,
[Ipocreiimue 3a1aun B KOOpAUHATAX OK-07
[Ipaktuueckoe 3ansitue Nel5 IIK 1.1
CkansipHO€ MPOU3BEJICHUE BEKTOPOB. 1IK1.2

IIK1.3

Tema 4.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHHE (COAePKAHME NPHUKJIATHOIO 4

IIpakTMKO-OPUEHTUPOBAHHBIE | MOY.JISA)

3aJa4d  Ha KoopaMHaTHOW | KoopauHaTHas TUIOCKOCTh.  BbIUmclieHuWe paccTOSHMA W IUIOIIAnel  Ha

IIIIOCKOCTH

KOOp,Z[HH&THOfI miockoct. KonmmuecTBeHHEBIE PpacCyYCThL
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Tema 4.4.
Pemenne
KOOPJMHATHI
Y BEKTOPHI

3aga4 Ha

Conepkanue ydaeOHOrO MaTepuaia

KoopanHaTHO-BEKTOPHBINA METOJ NIPHU PEIICHUM I€OMETPUUYECKUX 3anad. Pemienue
3a/1a4, CBSI3aHHBIX C IPUMEHEHUEM IPaBWJI JEUCTBUM C BEKTOpamMH. 3aaayud
IJIAHUMETPUU U CTEPEOMETPUM M METOIbI UX PEIICHUS

KoHnTponsHas padora o pazueny 4

Paspnen 5. OcHoBbl TpUroHoMerpuu. TpuronomMerpuyeckue GPyHKUHHU 38
Tema 5.1. CopepxaHue yaeOHOT0o MaTepralia 4
OCHOBBI TPUTOHOMETPUHU CuHyCc, KOCHMHYC W TaHI€HC 4YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
apKTaHM€HC  YHMCIOBOIO  apryMeHTa.  |pUroHOMETpUuYecKas  OKPYXHOCTb,
OTpe/ieNieHue TPUTOHOMETPUYECKUX (QYHKIIUI YHCIOBOrO apryMeHTa
Tema 5.2. Conepxkanue yaeOHOro MaTepuasa 8
OcHOBHBIE [IpeoGpaszoBanue TPUTOHOMETPUUYECKUX BBIPAKECHUIL. OcHOBHBIE
TPUTOHOMETPUYECKHE TpUTOHOMETpHUUYECKUE (POPMYJIBI
ToAIecTBa [IpaxkTnueckoe 3anstue Nel6
Tpuronomerpuueckue GopmMyIbl
[IpakTuueckoe 3anstue Nel7
BriunciieHue TpUroHOMETPUYECKUX BhIPAKEHU N
Tewma 5.3. Coneprkanue y4eOHOTo MaTepuasa 4
Ilepnonnyeckne  ¢yHkuuu. | Oynukmusa. [lepuomudeckne ¢GyHkuuu. TpuroHoMmerpuueckue (YHKIHH, HX
Tpuronomerpuyeckue CBOMCTBa U rpaduku
(yHkIMH [IpakTuueckoe 3anstue Nel8
[TocTpoenue rpaduKkoB TPUTOHOMETPUUECKUX (HYHKIIHIMA
Tema 5.4. Coneprkanue yaeOHOro MaTepuasa 2
IIpeoGpazoBanue rpadukos | Ckatue u pacTsDKeHHE rPaUKOB TPUTOHOMETPUICCKUX (PYHKIIHH.
TPUTOHOMETPUYECKHUX [IpeoOpazoBanue rpaduKoB TPUTOHOMETPUUECKUX (YHKIIHIA
GbyHKIMMA
Tema 5.5. IMpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/lepP:KaHue (COAepKaHUe MPUKJIIATHOIO 6
Omnwucanune MO/yJIs1)
IIPOU3BOJICTBEHHBIX Hcnonbs3oBaHue CBOMCTB TPUIOHOMETPHUYECKMX (YHKIMH B HpodecCHOHATbHBIX
IPOIECCOB € TIOMOLIBIO | 3amayaXx. Vcnonb3zoBaHue rpadukoB (YHKUMH Ui HUCCIEAOBAaHUS MPOIIECCOB U

rpaduKoB QYHKIIHI

SaBHCHMOCTCﬁ, KOTOPBIC BO3HHUKAIOT IPU PCIICHHUU 3aJdad U3 APYTUX y‘Ie6HBIX

JUCHUIIIINH U peaanoﬁ JKHU3HHU

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 1.1
IIK1.2
IIK1.3
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Tema 5.6. CopepxaHue yaeOHOT0O MaTepralia 2
OO6patHsbie Obparnbie ¢ynkuuu. OOpaTHble TpUTOHOMETpUYeckue (QyHKUIUHU. VX cBOMCTBa U
TPUTOHOMETPUUECKUE rpaduKu
byHKIIH
Tema 5.7. CopepxaHue yaeOHOTro MaTepralia 6
Tpuronomerpuueckue Pemrenne TpUroHOMETPUYECKUX YPABHEHUI
YpaBHCHUA [IpakTnueckoe 3anarue Nel9
[Ipocreiinine TPUrOHOMETPUYECKHUE YPABHEHUS
[IpakTueckoe 3anarue Ne20
Penienne TpUroHOMETPUYECKUX YPaBHEHUI
[TpakTuueckoe 3austue Ne21
Pemenne TpUroHOMEeTpUYECKUX YPABHEHUI
Tema 5.8. Conepkanue yaeOHOTO MaTepuaa 4
Tpuronomerpuueckue [Tpumepsr TPUTOHOMETPUYECKUE HEPABEHCTBA. Pemenne MPOCTEUIINX
HCPAaBCHCTBA TPUTOHOMETPUYECKUX HEPAaBEHCTB B TOM 4YHCIE C WCIOJIb30BAHHEM CBOMCTB
byHKIMHA
Tema 5.9. Coneprkanue y4eOHOTro MaTepuasa 2
Pemenue 3a1a4 | TpuroHomeTpuieckre BoIpaKEHUs, YpPaBHEHHsI M HEPABEHCTBA
TPUTOHOMETPHUU KonTtponsHas padoTa no pasueny 5
Pa3nen 6. [IpousBoaHasi pyHKIUM, ee MPUMEHEHHE 38
Tema 6.1. MonotonHnocts | ConepikaHue ydeOHOro MaTepuaa 2
GyHKIHH. OkcrpeMyMsl | [IpoMeKyTKH MOHOTOHHOCTH (YHKIMU. MaKCUMyMbl W MHUHHMYMBI (YHKIIUH.
byHKINHA. Toukn | HauboJipliiee 1 HaMMEHbBIIIEE 3HAYCHUE (PYHKIIUN Ha TIPOMEKYTKE OK-01, OK-02,
9KCTpEMyMa OK-03, OK-04,
Tewma 6.2. [lonstue CopepxaHnue yueOHOro MaTepuaiia 2 OK-05, OK-06,
0 HenpepbIBHOCTU (yHKIMU | HempepoiBHbIe pyHKIMH. METOT HHTEPBAJIOB IS PEIICHHS HEPABCHCTB OK-07
Tema 6.3. CopepxaHnue yueOHOro Marepuaia 6 K 1.1
[IpousBoanas GyHKIHH [IpousBonnass ¢yukuuu. [IpousBoansie sneMeHTapHbIX (yHKIUNA. Dopmynbl IIK1.2
HAXO0JICHUS TPOU3BOTHON CYMMBI, IPOU3BECHHS K YACTHOTO IIK1.3

[TpakTnueckoe 3anaTue Ne2?2

Brruncnenue npou3BoJHbIX areOpandeckux pyHKIuH

[IpakTnueckoe 3anarue Ne23

24




Brruncrienue npou3BOAHBIX CIOKHBIX (DYHKIMN

Tema 6.4. ConepxaHue yaeOHOT0O MaTepualia
I'eomeTprueckuii CMBICH | ['eoMeTprUecKuii CMBICT TPOU3BOAHOW (YHKIMHM — YIJIOBOM KOA(pQUIHEHT
IIPOU3BOIHOM KacaTteJdbHON K Tpaduky (QYHKIMH B TOUYKE. YpaBHEHHE KacaTelIbHOW K TpaduKy
GbyHKITIN
[Ipaktuueckoe 3anstue Ne24
VYpaBHeHMEe KacaTeabHOU K rpaduky GyHKIUU
Tema 6.5. IpodeccnoHabHO OPUEHTHPOBAHHOE COAepP:KaHUe (COAepPKaHUe MPUKJIATHOIO
Dduznyeckuii CMBICII | MOYJISI)
MPOU3BOJHOMN Ousndeckuii (MEXaHUYECKUI) CMBICT TPOU3BOAHON. [IpuMeHeHue Mpou3BOIHOM
B po(ecCHOHANBHBIX | YIS ONPE/ICTICHUS CKOPOCTH Ipoliecca, 3alaHHOTo (OPMYITOi WK rpaduKoM
3aj1ayax
Tema 6.6. Conepkanne yaeOHOTro MaTepuasa
IIpumenenne npousBoaHOM | Bo3pacrtanne u yObiBaHWE (YHKIWH, COOTBETCTBHE BO3pPACTaHUS W YOBIBAHUS
K HcClefoBaHu0  (QyHKUMH | QyHKIMK 3HAKYy MpPOU3BOAHON. [IprMeHeHHe NPOU3BOJHON K HCCIICIOBAHUIO
Ha MOHOTOHHOCTb 1 | GyHKIUI HA MOHOTOHHOCTb U SKCTPEMYMBI.
3KCTPEMYMBI
peMyM [IpakTrnueckoe 3ansitue No25
[IpuMeHeHnne mpon3BOIHOM K MCCIEAOBaHMIO (DYHKIIMI HA MOHOTOHHOCTD
[IpakTuueckoe 3anstue Ne26
[IpumeHeHue MPor3BOIHOM K HCCIe0BaHUIO (DYHKIIUI HA SKCTPEMYMBI
Tema 6.7. Coneprkanue yaeOHOro MaTepuasa
Hccnenobanue GyHKIMH ANTOopuT™M HccneoBaHus (QYHKIMH W TOCTPOCHHS €€ Tpaduka ¢ MOMOIIBIO

U TIOCTpPOEHHUE TpadUKOB

HpOHSBO,HHOfI. HOCTpOCHI/Ie rpa(bHKOB MHOTOYWICHOB C HCIIOJIb3OBAHHECM allllapaTa
MAaTEMATHYCCKOI'O aHaJInu3a. I/ICTOPI/IH Pa3BUTHUA MATCMATHYCCKOI'O aHAJIU3a

[IpakTuueckoe 3anstue Ne27

Anroput™m uccienoBaHuss (YHKIMM M TOCTpOeHHUs ee Tpaduka ¢ MOMOIIbIO
IIPOU3BOHOM.

Tema 6.8.

CopepxaHue yueOHOTro MaTepralia
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HauOoubliee 1 HauMeEHbIIIEE

HaxoxneHne HawOONBIIEro W HAUMCEHBINETO 3HAYCHUS (QYHKIIMH Ha OTpE3Ke.

3HaueHuss  QyHKuu  Ha | [[puMeHeHue mpOU3BOJHOMN ISl HAXOXKICHUS HAWIIYUIIETO PEIICHHS B TIPUKIIATHBIX
OTpe3Ke 3agadax, s ONpEeAENIeHHS CKOpPOCTH TIpolecca, 3aJaHHOro (GopMyloil wuimm
rpaduxkom
[IpakTnueckoe 3anarue No28
HaxoxneHrne HanOOoIbIIero 1 HaMMEHBIIIETO 3HAYCHHS YHKIIMHA Ha OTPE3KE.
Tema 6.9. IpodeccnoHanbHO OPUEHTHPOBAHHOE COAeP:KaHUeE (COAepPKaHUe MPUKJIIATHOIO 6
HaxoxeHne onTuManabHOTO | MOaYJIst)
pesynpbrata ¢ moMolnbio | [TpuxiagHbie 3agauu, B TOM 4YHCIE COLUAIBHO-3KOHOMUYECKOTO M (PU3MUECKOTO
MIPOU3BOTHOM B | XapakTepa, UX pelIeHUe CPpeACTBaMH MaTeMaTHYECKOTO aHaIn3a
MPAKTUYECKUX 3a1auax
Tema 6.10. Pemenune 3amau. | ConmeprkaHue ydeOHOTo MaTepuasa 2
[IpounsBoHas ¢bynkuun, | Tudpdepennupopanne  Gynkuuii. HccnenoBanue  QyHKIMA ¢ TOMOIIBIO
€€ IpUMEHEHUE npou3BoiHOM. Hanbombiiee n HanMeHblee 3Ha4eHus QyHKITMN
KonTtponpHas padoTa no pasaeny 6
Pa3nen 7. MHOTOrpaHHMKM M TeJia BpalleHust 46
Tema 7.1. Conepkanne yaeOHOro MaTepuasa 2
MHororpaHHUKu [TonsiTHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHHKA, BBIMYKIIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKAa MHOTOTPAHHUKA
Tema 7.2. Coneprkanue y9eOHOTo MaTepuasa 2
[Tpuzma. ITpsamas | [lpusma: n-yrosibHas NMpu3Ma; TPAaHW U OCHOBAHUS MPHU3MBI; psSIMas U HAKIOHHAS
Y TIpaBWIbHAS IPU3MBI npu3Mbl; OOKOBass M TMOJIHAS TMOBEPXHOCTh MPHU3MBL. DJIEMEHTHl MPU3MBI.
[IpaBunbHas nmpu3zmMa
Tema 7.3. Conepkanue y4eOHOro MaTepuasa 2
[Tapannenenunen, Kyo [Mapannenenunen, NpsSIMOYTOJBbHBIN Mapaienenunes U ero cpoiictBa. Kyo0. OK-01, OK-02,
Ceuenue ky0a, mapajenenumneaa OK-03, OK-04,
Tema 7.4. CopepxaHnue yueOHOro Marepuaia 2 OK-05, OK-06,
[Mupamuna. IIpaBunbHas | [lupamuaa: n-yroibHas NUpamMujaa, TpaHd W OCHOBAaHWE MUPAMHJbI; OOKOBas U OK-07
nupamMuza. YceueHHas | mosiHas MOBEPXHOCTh MUPAMUbIL; MPABUIIbHAA U yCeUEHHAs MUpamMuaa. DIEeMEHTHI IIK 1.1
nupamuia nupaMuibl. BerarcneHmne 21eMeHTOB MHOTOTPAaHHUKOB: péOpa, IUaroHaIu, yriibl 1IK1.2
Tema 7.5. Conepxanue yueOHOTO MaTepuana 2 I1IK1.3
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boxoBas u nonHas | [Inomans OOKOBOW TOBEPXHOCTM W TOJIHOW TOBEPXHOCTH MPSIMOM MPU3MBI,
IIOBEPXHOCTh MPU3MBI, | IJIOIIA/Ib OCHOBAHUMN, TeOpeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM npu3mbl. [1nomans
MIAPaMM/IbI OOKOBOW TOBEPXHOCTH M TOBEPXHOCTU MPABWIBHOW NHPAMHUIBL, TeOpeMa o
iomaan 60KOBOM MOBEPXHOCTH YCEUEHHOM MUPaMUIbI
[IpakTnueckoe 3anarue Ne29
[Tnomane OOKOBOW MOBEPXHOCTH M TIOJHOW TMOBEPXHOCTH MPSIMON TPU3MBI H
UPAMM/IBI
Tema 7.6. Conepxkanue yaeOHOTo MaTepuasa

JIBr>keHrne B MPOCTPAHCTBE.
CuMMeTpHs B IPOCTPAHCTBE

JBuxenne B  npocTpaHcTBe. CHUMMETpus B INPOCTPAHCTBE:  CUMMETPHS
OTHOCHUTENIbHO TOYKH, MPSAMOM, MJIOCKOCTH. DJIEMEHThl CUMMETPUHU B MHUpaMujax,
napauIeJIenIuneax

Tema 7.7. Coneprxkanue yaeOHOTo MaTepuasa
[TpaBunbHBIC [loHsiTHE TPABWIIBHOTO MHOTOTPAHHWKA; TIPAaBWIbHAS TpU3Ma M IpaBHIIbHAS
MHOTOTpaHHUKH, UX | MMpaMu/a; MpaBWIIbHAS TPEYrojbHAs MUpPaMUIa W TPABWIBHBIA TeTpadap; Kyo.
CBOICTBa [IpencraBieHure o NPaBUIBHBIX MHOTOIPAaHHUKAX: OKTad/Ip, JOJAEKAdIp U UKOCASIP.
JIBi>keHWe B TPOCTPAHCTBE.  DJEMEHTHl  CHMMETPUHM B  IPABHIBHBIX
MHOTOTpPaHHUKAX
Tema 7.8. Cummerpus B | [IpodeccuoHaIbHO OPHEHTHPOBAHHOE Colep:KaHue (CoaepKaHue MPUKJIATHOTO
npodeccun. Ceuenus | moayJis)
MHOTOTPaHHUKOB CumMeTpusi B TMpHPOJE, AapXUTEKType, TEXHUKe, B OBbITYy, B MPOQecCuu.
B npodeccoHanbHBIX | Mcrobp30BaHUe JBWKCHHN B IMPOCTPAHCTBE MPH PEIICHHU MPOPECCHOHATBHBIX
3a/1ayax 3amau. CeueHusi mpusMmbl U nupamuibl. [locTpoeHue ceueHuit MHOTOIPAHHUKOB,
UCIIOJIb3YSl METOJ cliefoB. BhIMoIHeHHe BBIHOCHBIX IUIOCKUX YepTeKed u3
PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp (BH CBEPXY, COOKY,CHU3Y)
Tema 7.9. Coneprkanue yaeOHOro MaTepuasa
Hununnp, ero | llunuuapuueckas MOBEPXHOCTh, 00Opa3yoIlue HWIHMHIPHUECKON TTOBEPXHOCTH, OCh
COCTaBIISIOIIHE. Cedenue | nunMHIpUYECKOW TOBEepXHOCTH. L{MimmMHAp: ocHOBaHWS W OOKOBas MOBEPXHOCTH,
UWIHHIpA oOpa3ymolias U OCh; IUIOIMIAAs, OOKOBOW M IMOJHON MOBepxHOCTU. M300pakeHue
IWIMH]IpA Ha TIockocTH. Pa3Béprka munuuapa. CeueHus MuiMHIpa (IUIOCKOCTHIO,
napajuieIbHOM UM MEepIeHANKYISIPHON OCH IIMIIMHAPA)
IIpakTnueckoe 3anarue Ne30
[Tnomanas 60KOBOM M MOTHON MOBEPXHOCTH MIIMHAPA U KOHyCa
Tema 7.10. Coneprxanue yueOHOTO MaTepuana
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Konyc, ero cocrasustomue.
Ceuenue KoHyca

Konunueckast moBepxXHOCTh, 00pa3yromne KOHMUECKOH NOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOW moBepxHOcTH. KOHyC: OCHOBaHME M BeplIMHA, 00pasymomas U OCh;
IUIOIIA b OOKOBO M MOJHOM MOBEPXHOCTH

[IpakTnueckoe 3anarue Ne31

[Tnomaas OOKOBOI M TIOJTHOW MOBEPXHOCTH KOHYCA

Tema 7.11.
VYceuennslii konyc. Cedenue
YCEUEHHOTO KOHYyCa

Conepxanue yd4eOHOro MaTepuaia

VYceu€HHBIN KOHYyC: 00pa3yloliie U BbICOTA; OCHOBAHUS U OOKOBas MOBEPXHOCTb.
MN3obpaxenne koHyca Ha IUIOCKOCcTH. Pa3Béprka koHyca. CedeHHs KOHYca
(TJIOCKOCTBIO, MapajuIebHOM OCHOBAHHIO, M IUIOCKOCTBIO, MPOXOASIIEH uepe3
BEpIINHY)

Tema 7.12.
ap u cdepa, ux ceueHust

Conepxkanue y4eOHOro MaTepuasa

Coepa u map: neHTp, paguyc, I1aMeTp; IUI0Maab TOBEPXHOCTH cdepsl. B3anMHoe
pacmonoxenne cdepbl W IUIOCKOCTH; KacaTenbHas IUIOCKOCTh K  cdepe.
N300paxkenue cdepsl, mapa Ha miuockoctu. CedeHus mapa

Tema 7.13.

Ilouatue 06 oOBeMe Tela.
OO0beMBbl MHOTOTPAHHUKOB H
TeJ BpaIeHus

Conepkanue yaeOHOTo MaTepuaia

[Tonsatue 06 oOwvEMe. OcHOBHBIE cBOHcTBa 00BEMOB Tein. OOBEM NHUpPaAMUIBI,
MPU3MBI TUIUHAPA, KoHyca. OO0BEM mapa u miomanb chepbl

[IpakTrnueckoe 3anstue No32

O06bEM nupamMuIbl, MPU3MbI IWJINHAPA, KOHYCA

Tema 7.14.
O0BeEMBI u IUIOIIAN
MMOBEPXHOCTEH MOJOOHBIX TEJ

Copepxanue yueOHOro Marepuaia

[Tonpo6HbIe Tena B mpocTpancTBe. COOTHOIICHUS MEXTy TUIOIIAIIMU MTOBEPXHOCTEH
1 00bEMaMU OTOOHBIX TE

Tema 7.15.

CopepxaHnue yueOHOro Marepuaia

KomMOunanuu MHuororpanHuk, onucaHHbiii okoyio cepsl. Cdepa, BOHCaHHAs B MHOTOTPAHHUK
MHOTOTPAaHHUKOB WM T€Il | WK B TEJIO BpalleHHus. MHOTOT'PaHHHK, BITMCAHHBIN B TEJIO BPAICHUS

BpalllCHUS

Tema 7.16. IMpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/lepP:KaHue (COAepKaHUue MPUKJIIATHOIO
KomOunanuu MOIYJIs1)

FEOMETPUUYECKUX  Tell  Ha | Mcrmonp3oBaHHME KOMOMHAIIMI MHOTOTPaHHUKOB U TEJ BpAlllEHUs HA MPAKTHUKE
MIPaKTHUKE

Tema 7.17. Pemenune 3amau.
MHororpaHHuku W Tena

CopepxaHue yueOHOTro MaTepralia

Brrunciaenue BCJIIMYHH (I[J'II/IHa, yroi, O6’beM, IJIomanab IIOBCPXHO CTI/I)
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BpalleHUs

reOMETPUIECKUX (DUTYp, UCTIONIB3Ys H3yYeHHBIE (DOPMYIIBI M METOIbI

KonTponpsHas pabora

Pa3nea 8. IlepooOpa3nas pynknuu, ee npuMeHenne 16
Tema 8.1. CopepxaHue yaeOHOT0O MaTepralia 4
[lepBooOpa3nas pyHKIUM IlepBooOpasnas. Tabnuia nepBooOpasHBIX
[IpakTnueckoe 3anstue Ne33
Beruncnenue nepBooOpa3Hoii
Tema 8.2. [Tnomans | Comepxanue yueOHOTO MaTepraia 6
KPUBOJIMHEWHOW  Tpamenyu. | HTerpan, ero reoMeTpuyeckuii 1 GU3NIECKUil CMBICI. Beuncienne naTerpaia mno
®opmyia HeroTona — | dopmyne Herorona-JlelioHuma
Jletibruma ITpakTuueckoe 3ausaTue Ne34
Brruucnenue onpenenennoro uaTerpan. @opmyna Herorona-Jleitoauma
[IpakTnueckoe 3ansTue Ne35
®opmyna HeroTona-JleiiOHua. Beiuucienue miomaay KpUBOJUHEHHON Tpanenuu
Tema 8.3. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COAeP:KaHMeE (COAepPKaHUe MPUKJIATHOIO 4
OnpeneneHHbIid UHTETpaj | MOIYJIsl)
B npodeccHoHanbHON | Pemenne 3aa4 Ha IPUMEHEHUE WHTErpasia JJIsl BBIYUCIICHHS HU3HUCCKUX BETHUUH
NEeSITeNbHOCTH U KU3HU U TIoIaaei
Tema 8.4. Pemenune 3amau | ComeprkaHue ydeOHOTO MaTepuasa 2
Ha HaxoxacHue | [leppooOpa3Has u MHTETpal
epBooOpa3HOU KonTtponbHas padoTa no pasaeny 8
U ee IPUMEHEHHE
Pa3nen 9. Teopusi BeposiTHOCTEl M CTATHCTHKA 32
Tema 9.1. Coneprkanue ydeOHOro MaTepuasa 2
[IpencraBnenue maHHeiX | [IpenctaBieHne JaHHBIX € [OMOIIbO Tabnun u  guarpamm.  Cpexanee
U OlMcaTebHasd CTATUCTHKA | apudMeTHdyeckoe, MeauaHa, HauOoJsblliee ¥ HAaUMEHbBIIEe 3HAYEHUS, pa3Max,
JCTIEpCHsl, CTAHJIAPTHOE OTKJIOHEHHE YHCIOBBIX HA0OPOB
Tema 9.2. IMpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/lepP:KaHue (COAepKaHue MPUKIIATHOIO 4
CocraBneHue TaOIUI] | MOTYJIsT)
U JWarpaMM Ha MPaKTHKE IlepBuuHast 00pabOTKa CTATUCTUYECKUX AaHHBIX. [ paguueckoe uxX MpeacTaBiIeHHE.
HaxoxxneHue cpeqHMX XapaKTepUCTHK, HaOmonaeMblX JaHHbIX. [IpuMeHeHue
CTaTUCTHUYECKUX METOOB JJIs pelIeHus Mpo(ecCUOHAIBHBIX 3aJ1au
Tema 9.3. CopepxaHue yueOHOTo MaTepualia 4

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 1.1
IIK1.2
IIK1.3
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Omnepanuu  HajJ COOBITHSAMU,
Haj BEPOATHOCTSMH.
YcnoBHas BEpOSTHOCTh

CnygaiiHple SKCIIEPUMEHTHI (OMBITHI) W CIyYallHbIE COOBITHS. ODJIEMEHTapHBIC
coObiTHsi (MCXO/bI). BeposTHOCTH citydaiiHOTO cOOBITHSA. BIUM30CTh YacTOTHI U
BEPOSTHOCTH cOObITHI. CiydaifHbIe OTIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU

coobiTusAMHU.  BeposTHOCTH  COOBITHII B ONBITaX C  PAaBHOBO3MO>KHBIMHU
JIEMEHTapHBIMU  cOOBITHSAMU. Omnepanui  Hajg ~ COOBITHSIMH: — TIEpEeCeUCHHE,
00beIMHEHNE, TPOTUBOIOJIOXKHBIE COObITHS. Juarpammbl Oinepa. Popmyna

CJIIOKEHUSI BEPOSITHOCTEH. YCIOBHAs BEPOSTHOCTb. YMHOXEHHUE BEPOATHOCTEH.
HepeBo ciywyaiiHOro 3kciepuMenTa. @opmyna nojiHOW BeposiTHOCTH. HezaBucrumbie
COOBITHS

Tema 9.4.
DneMeHTbl KOMOMHATOPUKH

Conepkanue yaeOHOrO MaTepuaia

KomOunatopHoe mnpasuio ymHoxeHus. IlepectanoBku u Qaxrtopuan. Yucio
couetanuil. Tpeyronapauk [lackans. @opmyna bunoma Herotona

[IpakTnueckoe 3ansTue Ne36

Pemenne KoMOMHATOPHBIX 337124

Tema 9.5. IIpodeccnonabHO OPUEHTHPOBAHHOE CO/lePKaHue (ColepKaHue MPUKJIATHOTO
BepositHocTh MO/1YJIfA)

B npodecCHOHANbHBIX | BeIunciienne BEpOSTHOCTEH ¢ MCIOJb30BaHHEM (Gopmyit KoMOuHaTOpuku. OIeHKA
3a/1ayax BEPOSITHOCTH  COOBITUS B MPOQEecCHOHATbHON  JesATeNbHOCTH.  PerieHue
npodeccuoHaNbHBIX 33724 Ha BEPOSITHOCTh COOBITUS

Tema 9.6. Copnepkanue yaeOHOro MaTepuasa

Cepun  mocnenoBareNbHbIX | BUHApHBIA CiydaiiHBI ONBIT (UCHBITAHKE), ycleX W Heyaada. HesaBucumbie

UCIBITAHUN ucnbiTanusa. Cepus He3aBHUCUMBIX UCHBITaHUNH 10 mnepBoro ycmnexa. Cepus
HE3aBHCHUMBIX UCTIBITaHUN bepHynmu

Tema 9.7. CopepxaHnue yueOHOro MaTepuaiia
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Crnyuaiinbie BEJIMYUHBI
U pacripeaeeHusl.
MatemaTuueckoe OXKHUIAHHE

CIIy4aliHOU BEJIMYHHBI

Cnyuaiinas BenuuuHa. Pacripenenenue BepositHocTel. JluarpamMma pacripeieieHusl.
[Ipumeps! pacnpeneneHuid, B TOM 4YHCIE, T'€OMETPHYECKOe U OWHOMHAIBHOE.
HucnoBble XapaKTEpUCTUKHU CIy4aWHBIX BEIWYMH: MaTEeMaTH4YECKOE OKHUIAHUE,
JUCIIEPCUSl U CTaHJIAPTHOE OTKJIOHEHUe. [Ipumepsl NIpUMEHEHUST MaTEMAaTHYECKOTIO
0’XMJIaHMsI, B TOM YHUCJE B 3a/Ja4ax W3 IOBCEIHEBHOW XW3HM. Maremarnuyeckoe
OXKHJaHWe OWHAPHOUW CIyJaliHOW BENWYMHBI. MaTeMaTHYecKOe OXKHJIaHUE CYMMBI
CIIy4alHBIX BEJIMYMH. MaTreMaTudecKoe 0XKUAAHUE U JAHUCIEPCUS T€OMETPUYECKOTO
1 OMHOMHUAJIBHOTO pacnpeaeaeHuil

[IpakTnueckoe 3anarue Ne37

JluckpeTrHas ciaydyaiiHas BeJIMYMHA

[IpakTueckoe 3anarue Ne38

YwucioBkie XapaKTCPpUCTUKH CJ'Iy‘-I&fIHI:IX BEJINYNH

Tema 9.8. Conepkanne yaeOHOTro MaTepuasa 4
3aKkoH OonmpIIMX  YHceN | 3aKOH OOJIBIINX YHCET M €ro pojib B HAayKe, MPUPOJE U oOiiecTBe. BrIOOpOUHbIit
HenpepeiBHble  ciydaiiHble | MeTOJ HMccienoBaHui. [IprMepbl HENpepBIBHBIX CIyYalHBIX BeNMWYHH. DYHKITHSL
BEJIMYMHBI (paclpesieNieHns). | IJIOTHOCTH —pacihpeieieHus. PaBHOMEpHOE pachpe/ejieHHe W €ero CBOWCTBA.
HopwmaneHoe pacnipenenenue | [loHATHE 0 HOPMAJIBHOM pacrpeaeIeHUN
Tema 9.9. Pemenme 3amau | ConmeprkaHue ydeOHOTo MaTepuasa 2
KOMOMHATOPHUKH, CTaTUCTUKHU | DjeMeHThl KomMOuHaTopuku. CoObITHE, BEpPOSATHOCTH COOBITHS. CIOXKCHHE |
Y TEOPHH BEPOATHOCTEH YMHOKEHUE BEPOSITHOCTEH
KonTtponpHas padoTa no pasaeny 9
IIpodeccnoHaILHO OPMEHTHPOBAHHOE COIePKAHNE 46
BapuaTuBHBII NPHKJIATHONH MOTYIb®

Pa3zgen 10. Matematndeckuii npaktukym’ (mpumep aias YITIC 09.00.00) 46
Tewma 10.1. CopepxaHnue yueOHOro Marepuala 10

ManI/II_[LI U OIIPCACIUTCIIN

CriocoOsbl perieHusi CUCTeM JHHEWHbIX ypaBHeHUU. [lonsTus: matpuna 2x2 u 3x3,
ompenenuTenb Matpuibl. Meton ['aycca pernieHusi cucTeM JIMHEHHBIX YpaBHEHUU.

10 OGpasoBarenbHas OpraHM3anUs CaMOCTOSTENBHO ONPENENSET CONEPKAHUE BAPHATUBHOTO MPUKIAIHOrO MOMIYJs, HEOOXOIMMOE UIi OCBOCHMS peanuzyeMoil mpodeccun/
CHELMATBHOCTH M (OPMHUPYET pasfenbl W TEMBI JUId W