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[Iporpamma obOmeoOpazoBatenpHol  mucnumiuabl  OOJM.07 «MaTtemaTuka»
pa3pabotana B cootBercTBUM ¢ PI'OC cpennero obmero oopasoBanus (IIpukas
MunucrepctBa oOpazoBanust U Hayku P® ot 17 mas 2012 r. Ne 413 "O6
YTBEPKJIEHUN (eJepalibHOTO TOCYJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAapTa

cpeaHero oo1iero oopa3oBaHus', ¢ USMEHEHHUSIMU U JOTIOJIHEHUSIMHU OT:

29 nexabps 2014 r., 31 nexabps 2015 r., 29 urons 2017 r., 24 centsaops, 11
nexabps 2020 r., 12 aBrycra 2022 r., 27 nexabps 2023 r.), ¢ yueTom TpeOOBaHUii
dbenepalbHOrO  TOCYJIAapCTBEHHOTO  00pa3oBaTEIbHOTO CTaHJAApTa CPEIHETO
npodeccuoHanbHOro  obpazoBanus no  npodeccun  35.01.27  Mactep
CEJIbCKOXO3SIIICTBEHHOTO MPOM3BOACTBA, Npous3BoacTBa (IIpuka3 MunucrepcTBa
oOpa3zoBanus u Hayku P® ot «24» aBrycra 2022r. Ne 355), ¢ u3MeHEHUAMH U
nonosHeHUsAMHA 0T 03 wmromsa 2024r., 27 mapra 2025 r., npuMEpPHOM OCHOBHOM
oO1ieoOpazoBarenbHoi nporpammbl o auciuimHe OOJ[.07 MaremaTtuka st
mpoecCHOHANIBHBIX ~ 00IIe00pa30oBaTEIbHBIX  OpraHW3allfii,  YTBEPKICHHOU
CoBeToM MO OLIEHKH COJEp’KaHHUS M KayecTBa MPUMEPHBIX padOuMX MpOrpaMm
00111e00pa30BaTeNbHOIO0 U COLUMAIbHO-TYMAaHUTAPHOTO  IIUKJIOB  CPEJHETO
npodeccuoHanbHoro obpazoanus IIporokon Ne 14 ot 30 Hosa0ps 2022r.,
nporpaMmbl BoclUTaHus oOyvaromuxcsi 1o mnpodeccun 35.01.27 Macrep
CEJIbCKOXO3SIICTBEHHOT O IPOU3BOJICTBA

Opranuzanus-pazpadotunk: ['BIIOY «Tpounkuii TeXHOIOTHYSCKUN TEXHUKYM)
Pa3zpabotuuk: [Toaneceukas Tarbsina CepreeBHa, npenoaaBaTeb.

PaccMoTpena Ha 3acenaHuy HHUKIOBOW METOJAMYECKON KOMUCCHUU TPEIO1aBaTeNeil
obmeo6pazoBarenbHbiX quctumine, OI'CO u EH nukios.

[TpoTtoxom Ne 10 ot «14» mas 2025 .
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1. OBIIIASI XAPAKTEPUCTUKA PABOYEW ITPOIPAMMBI
OBIIEOBPA30OBATEJBHOM JUCHUILJIMHBI O0/1.07 MATEMATHUKA

1.1. MecTO IMCHMILTAHBI B CTPYKTYpe o0pa3oBaTeabHoi mporpammbl CITO

O6mieoOpazoBarenvHas auciuiuaa  OOJ[.07 Martematuka SBJISIETCA YacThlO

IpeIMETHOU obmactu «OO011eCTBCHHBIE HaYKW, u3yJaercs B
obmeoOpaszoBarensHoM  mukie ydeOHoro mmiaHa OIl  CIIO «Tpowurkoro
TEXHOJIOTUYECKOTO  TEXHHUKYMa) nmo mnpodeccun  35.01.27 Macrtep
CEITbCKOXO3SUCTBEHHOTO ~ MPOU3BOJICTBA C  y4ETOM npoeCCHOHATEHON

HamnpasiieHHoctr OI'OC CI1O

1.2. Ileau u nIaHupyeMble pe3yJbTaThl:

1.2.1 Hean o6meodpa3oBarebHON AMcHUIIMHBI: CoJlep)KaHue
nporpammsl 001eoopaszoBatenbHoi Aucuuuinasl OO/1.07 MaTtemaTuka
HaIpaBJICHO Ha JOCTH)KEHUE PE3YJIHTATOB €€ U3YyUEHHUS B COOTBETCTBUU C

tpeboBanusiMu @I'OC COO ¢ ydeToM nmpodeccuoHaIbHON HATPaBICHHOCTH

dI'OC CIIO.

1.2.2. IlnanupyemMbie pe3yJibTaThbl 0CBOCHHUS 0011e00pPa30BaTeJIbHOM
aucuIiIMHbI B c0oTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
O6mume xomnereHuuu (manee — OK) u mpodeccroHanbHble KOMIETEHIIUU

(manee — IIK) ®I'OC CIIO B COOTHECEHHM C JIUYHOCTHBIMH, METANpeIMETHBIMU
" IIPEAMETHBIMU pe3ynbTaTamu oOyueHus 0a3oBoro YPOBHS

(manee — [1P6) ®I'OC COO npeacTaBieHbl B Ta0IUIIE:



Konx n nHaumenoBanme
(popMupyembIx

PesyabTaThl 00yyeHus1

.. O6ume! JIMCHMIIHHAPHBIE?
KOMIIeTeHIH i
OK 01. BriOupats | JIuunocTHeie ~ pe3ynbTaThl  JMODKHBI  oTpakarh | [IPO1. Bnamenwe meromamMu go0Ka3aTenbCTB, alrOpUTMaMu
CIocoOBI pelIeHus 3aJad | B YaCTH: TPYIOBOTO BOCITUTAHUS: pelieHus 3aaad; yMeHue (OpMYyIUPOBATH OMPEICICHHUS,
npodeccuoHanbHOM - TOTOBHOCTb K TPYyHdy, OCO3HAaHUE IICHHOCTH | aKCHOMBI M TEOpPEMbI, MPUMEHATh MX, MPOBOAUTH
JeATeTbHOCTH MacTepCTBa, TPYI0JI00ue; JIOKa3aTelIbHbIE PacCy>KJEHHUsS B XO/I€ pEIICHUS 3a/1a4;
MPUMEHUTEIHHO - TOTOBHOCTD K AKTHUBHOI nestenbHocTu | [1P62. YMmeHue onepupoBarh MOHSATUSMU: CTENEHb YHCIA,

K pa3jiInYHbIM KOHTCKCTaM

TEXHOJIOTUYECKOM W COLMAJIbHOM HaIpPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIMUPOBaTh,  IUIAHUPOBaTh  H
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO AE€ATEIbHOCTS;

- MHTEepeC K pa3myHbiM chepam mpodeccnoHATBHOMI
neaTeIbHOCTH/

- TOTOBHOCTh U CIIOCOOHOCTH K OOpPa30BaHUIO
¥ caM00Opa30BaHMIO Ha MPOTSHKEHUH BCEH JKU3HU
MertanpeamMeTHbIe pe3yIbTaThl JOKHBI OTPAXKATh:

OBnajieHue YHHUBEPCATbHBIMU y4eOHBIMU
MIO3HABATCIIbHBIMH JICHCTBHIMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOATENIBHO (dhopMynupoBaTh
U aKTyaJu3upoBaTh  TpoOlieMy, paccMaTpuBaTh
€¢ BCECTOPOHHE;

- YCTaHaBIMBAaTh CYIIECTBEHHBIH MpPHU3HAK WM
OCHOBaHUS IS CpaBHCHUS, KJIaCCU(UKAITIN
1 0000IIeHMS;

- ompemeN[aTh  [eTH  JICATEIhHOCTH,  3a7aBaTh
napaMeTpsl U KPUTEPUHU UX JOCTUKCHHUS,

- BBISIBJIATH 3aKOHOMEPHOCTH M IPOTHBOPCUHS

B paCCMaTpHUBACMBbIX ABJICHUMAX,
- BHOCUTHb KOPPEKTUBBI B ACATCIBHOCTb, OLCHHBATH
COOTBCTCTBUC PEC3YJIbTATOB LCJISIM, OLCHUBATH PUCKU

jgorapupM 4YHCIa; YMEHHE BBINOJHATH  BBIYMCICHHE
3HA4YeHUH U NpeoOpa3oBaHMsl BBIPAKEHUH CO CTENEHSIMU U
jgorapupmamu, mpeodpa3oBaHus JpOOHO-pALlMOHATIBHBIX
BBIPAKCHMI;

[TP63. YMenue onepupoBaTh MOHATUAMHU: PALUOHANIBHBIE,
UppalMOHAIIbHBIE, [IO0Ka3aTeNbHbIE, CTETCHHBIE,
JorapupMHUUECKue,  TPUTOHOMETPUYECKHE  ypaBHEHMS
Y HEPaBEHCTBA, X CUCTEMBI;

[1PG5. YMeHue omepupoBaTh MOHATHUSAMHU: pPallMOHAIBHAS
¢GyHKIMSA, MMOKa3areiabHas (PyHKLMS, CTENEHHas (QYHKIMS,
JorapupmMuyecKas byHKLu, TPUTOHOMETPUUECKHE
¢byHKIMKM, 0OpaTHble (QYHKIUH; YMEHUE CTPOUTH IpaduKu
U3y4eHHBIX  (DYHKIUH, UCHOIB30BaTh TIpaduKu  MpU
U3Y4EHUU IPOLIECCOB
U 3aBUCHMOCTEH, NPHU peIleHUH 3a]ad U3 APYruX y4eOHBIX
IpeIMETOB MW 3aJad M3 peaJbHOM KU3HU; BbIpaXaTb
(dbopMynaMu 3aBUCUMOCTH MEX]ly BeTMUUHAMU;

[1P66. YMeHnue pemath TEKCTOBBIE 33/1a4 Pa3HbIX TUIIOB (B
TOM YHCJIE Ha IMPOLEHTHI, AOJIM M YacTH, Ha JBUXKCHHUE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 3a/Jaydl U3
o0nacTd  ympaBieHHs  JUYHBIMA U CEeMEHHBIMHU
¢buHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPABEHCTBA M MX CHCTEMBl 10 YCIOBHIO 3aJauH,




MOCJIEACTBUI AEATEIBHOCTH

- pa3BUBaTh KpeaTHUBHOE

MIPU PELICHUHU KU3HEHHBIX TTPOOIIEM

0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:
- BJIAJIETh HAaBBIKAMU Y4YeOHO-HCCIIEIOBATEIbCKON U
MPOEKTHON JESTeNbHOCTH, HAaBBIKAMU pa3pelleHus
npo0Jem;

- CIIOCOOHOCTh u rOTOBHOCTh
K CaMOCTOSITEJIbHOMY TIIOMCKY METOJOB pEIICHUS
MPAKTUYECKUX  3a7a4, NPUMEHEHUI0  Pa3IHuHBIX
METO/IOB IMO3HAHUS

- BBISIBIISITh MPUYUHHO-CJIEICTBEHHBIE CBSI3H
W aKTyaJu3WpOBaTh 3aJady, BBIABUTATh THIIOTE3Y €€
pellleHus], HaXOAUTh apryMEHTHI AJs JO0Ka3aTelbCTBa
CBOUMX YTBEPXKJECHUM, 3a7aBaTh MapaMeTPbl U KPUTEPUH
peleHus;

- QHAJIM3UPOBATH MOJYUYEHHBIE B XOJIE PEUICHUS 3a/1auu
pE3yNbTaThI, KPUTHUYECKH OLICHUBATh ux
JIOCTOBEPHOCTD, MIPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIOBHSIX;

pa3pabaThiBaTh 1aH perieHus
C Y4YyeTOM aHalu3a HMMEIOLIUXCS
Y HEMaTepHATbHBIX PECYPCOB;

- YMETb MEPEHOCUTh 3HAaHHWA B IO3HABATEJBbHYIO
Y TIPAKTUYECKYIO0 00JIACTH KU3HEACITEIHHOCTH;
- yMeTh HWHTETPUpPOBATH 3HAHUS W3
MPEeIMETHBIX 00IacTel;

- BBIJIBUTATh HOBBIC WJIEH, MpEJJIaraTb OpUTHHATHHBIC
MOAXOAbI U PEIICHUS

- CTaBUTh MNPOOJIEMBI H JOITYCKAOIIUe
CIIOCOOHOCTh ux HCIIOJIb30BaHUSA
B [TI03HABATEJILHOW U COLUAIIbHON MTPAKTHKE
Osnajenue YHUBEPCATbHBIMU PEryIsTUBHBIMU
JIEHCTBUSIMHU: a) CaMOOpTaHU3aIINSI: JIeNaTh

MBIIIJICHUEC

poOIeMBI
MaTepUaIbHBIX

pa3HbIX

3a/1a4u,

UCCIIEIOBaTh  IOJIyYCHHOE  pEHIeHHEe M OICHHMBATh
HPaBAONOA00HOCTh PE3YIIFTATOB;

ITP69. YMeHue onepupoBaTh NOHATUSAMM: TOYKaA, MpsMasd,
IUIOCKOCTb, IPOCTPAHCTBO, JBYTPAaHHBIN yroI,
CKPEIUBAIOIINECS npsiMbIe, napajieIbHOCTh u
HNEePHEHAUKYIISIPHOCTD MPSIMBIX M IUIOCKOCTEH, YTOJl MEXIy
OPSAMBIMH, YTOJd MEXKAY HOPSAMOM M IUIOCKOCTBIO, Yroj
MEX1y TUIOCKOCTSMH, PACCTOSIHUE OT TOYKHU JIO TIOCKOCTH,
paccTosHWE MEXAY MpSIMBIMH, PAacCTOSHHE  MEXIY
IUIOCKOCTSIMH; YMEHHE MCIOJIb30BaTh NPU PELICHUH 337134
u3ydeHHble (AKTBI M TEOPEMbl IIJIAHUMETPUHU; YMEHHUE
OLICHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;
I1P610. YMmeHue onepupoBaTh NOHIATUSIMU: MHOTOTPaHHHUK,
CeYeHWE MHOTOTpaHHHKaA, KyO, Mapaiieienumnes, npusMa,
nupamuia, Gurypa M HOBEPXHOCTh BPALICHUS, HUIHHID,

KOHyc, 1map, cdepa, ceueHuss GUrypbl BpalleHus,
IUIOCKOCTh, Kacaromasicss cdepbl, LIWIMHIpPA, KOHYCa,
IIONIa/lb TOBEPXHOCTH MHUPAMUBI, MPHU3MBI, KOHYCa,

HUTUHPA, TUIOHaAb cheprl, 00beM Kybda, MpSIMOYTOIbHOTO
napajulesenune1a, TMpaMusl, IPU3MBI, WINHIPA, KOHYCA,
11apa; yMeHHe n300pakaTh MHOTOTPAHHUKH U TOBEPXHOCTHU
BpAIllEHUs, UX CEUEHUS OT PYKH, C IIOMOIIBI UEPTEKHBIX
MHCTPYMEHTOB M JJIGKTPOHHBIX  CPEICTB;  YMEHHE
pacrno3HaBaTb CHUMMETPHUIO B IIPOCTPAHCTBE; YMEHHE
pacro3HaBaTh NPaBUIIbHbIE MHOTOIPaHHUKH;

IIP611 VYmeHnue omepupoBaTh TMOHATHUSAMHU: JBUKEHHE B
IPOCTPAHCTBE, MOAOOHbIE (UIYpsl B MPOCTPAHCTBE;
WCIOJIb30BaTh OTHOIICHUE IUIOMANAEH MOBEPXHOCTEN U
00BeMOB MOAOOHBIX (PUTYp TPHU PELICHUH 33/1a4;

[1P612. YMeHHE BBIUUCIATH T€OMETPUUYECKHE BEIUYMHBI
(JuMHa, yroj, IJIOWIAAb, 00BEM, IUIOIIAAb MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHbIE (DOPMYIIBI M METOMBL;

[1P613. YMenue oneprupoBaTh NOHATUSAME: IPSIMOYTOJIbHAS
CHUCTEMa KOOpJMHAT, KOOPJAWHAThl TOYKH, BEKTOp,




OCO3HAHHBII BBIOOpP, apryMEHTUPOBaTh €ro, Opartb
OTBETCTBEHHOCTH 32 PELICHUE

KOOpAUHATbl BCKTOpa, CKaAJKIPHOC IMPOU3BCACHHUC, YIOJ
MCXAY BCKTOpaMH, CyMMa BEKTOPOB, IIPOHU3BCACHUC
BCKTOpa Ha quCIIo, HaXO0OdUThb

C TIOMOIIBIO HM3YYEHHBIX (OPMYJI KOOPAMHATHI CEPEIUHBI
OTpEe3Ka, PACCTOSHUE MEX]y IBYMsI TOUKAMH;

[1P614. YMmenue BbIOUpATh MOAXOIANTNN U3YICHHBIA METO/]
JUISL  peIllieHHs] 3aJadyd, pacrno3HaBaTh MaTEMaTUYECKUE
(bakThl

1 MaTEeMaTHYECKHUE MOJICIN B MIPUPOIHBIX M OOIIECTBEHHBIX
SABJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA pPOCCUHCKOM W  MHMPOBOH
MaTE€MaTUYeCKON HAayKu

OK 02. Hcnoms3oBarh

COBpPEMEHHBIE  CpE/ICTBa
NOWCKa,  aHalmM3a |
UHTEPIIpETaIuu
uHpOopManuy, u
UH(pOpMaIOHHBIE
TEXHOJIOTHH Ut
BBITTOJIHEHUS 3aj1a4
npodecCuOHATbHON
JeSITebHOCTH

JInuaOCTHBIC PE3YIbTAThl AOJDKHBI OTPAaXaThb B 4YaCTH!
IIEHHOCTH Hay4YHOTO TIO3HAHHUS:

- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKM M OOIIECTBEHHOM NpPaKTUKH, OCHOBAHHOI'O Ha
JUaIore KyJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHHIO
CBOCTO MCCTa B MOJIMKYJIBTYPHOM MHPCE;
MertanpeameTHble pe3ynbTaThl JOJKHBI OTPAXKaTh:
OBnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEJIbHBIMU ACHCTBUSAMMU:

B) paboTa ¢ uHpopmauei:

- BJIQJIETh HABBIKAMM IOJy4YEHUS HUHPOpPMALUU U3
HUCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOATCIBbHO
OCYILECTBIIAATh TIOMCK, aHalU3, CHUCTEMAaTU3alUI0 U
MHTEPIIPETalMi0 HH()OPMALIMKU pPa3IMYHBIX BUAOB U
bopM npencTaBIeHUS;

[1P64. VYmenume omnepupoBaTh MOHATUSAMH: (YHKIHSA,
HempepbiBHAas (QYHKIHSA, NPOM3BOAHAS, II€PBOOOpa3Has,
OTIpENICICHHBIA UHTETPAN; YMEHNUE HAXOJIUTh IPOU3BOIHBIC
ANIEMEHTAPHBIX  (YHKIUWH,  WCIONB3ys  CHpPABOYHEIC
MaTepHabl; UCCIIeIOBATh
B NPOCTEHIMX ciay4asX (YHKIMM HAa MOHOTOHHOCTD,
HAXOJUTh HANOOJBIINE U HANMEHBIINE 3HAYCHUS (PYHKIINH;

CTPOUTHh TpapUKH MHOTOYICHOB C HCIIOJIb30BaHUEM
ammapaTa  MaTeMaTH4ecKOoro  aHalu3a,  NPUMEHSTh
HPOU3BOHYIO

IpU pEeUIeHUM 33aJad Ha JBW)KEHME; pelarb HPaKTHKO-
OpPUEHTHPOBAHHbBIE 33/1a4l HAa HauOOJIbIINEe U HAMMEHbIINE
3HAYEHMS, HA HAX0X/IEHNE IIyTH, CKOPOCTH U YCKOPEHUS

[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a41 Pa3HbIX TUIIOB (B
TOM YHCJE€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBUKEHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HaJOIH, 3a/la4d W3

- co3JaBaTh TEKCThl B Pa3iMYHbIX (popMarax c yderoM | oOJacTH  yNpaBieHHWs  JHYHBIMH U CeMEHHBIMU
Ha3HaueHUs WHGPOpMAMM M 1eNeBOW ayAUTOpUH, | (PMHAHCAMH);  COCTAaBIATh  BBIPAXKEHMSA,  ypaBHEHUS,
BbIOMpas ONTUMAIbHYIO (OpMYy TpPEICTaBICHHUS U | HEpAaBEHCTBA W HX CHUCTEMBl [0 YCJIOBHIO 3a/adyH,
BU3YaIM3aluy; UCCIIE0BaTh  IIOJYYEHHOE  pEIIEHHE M OLEHUBaTh
- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD | MPaBJONOI0OHOCTH PE3yJIbTaTOB;

uHopManuy, ee COOTBETCTBUE npaBoBbIM | [IP6G7. VYmeHue omnepupoBaTh MOHATHUAMHU: CpEJHEE




1 MOPAJIbHO-3TUYCCKHUM HOPpMaM;,

- HCIIOJIB30BaTh cpeacTBa PIH(bOpMaI_[I/IOHHBIX
U KOMMYHUKAIIHUOHHBIX TCXHOJIOT uii B pCICHUN
KOTHHUTHUBHBIX, KOMMYHUKATUBHBIX
" OpTraHru3allMOHHBIX 3aaa4d C CO6JHOI[CHI/I M

TpeOOBaHUI HAPrOHOMUKH, TEXHHMKH OE30MaCHOCTH,
THTUEHBI, peCypcocOepeKeHHsI, TPABOBBIX M 3THYECKUX
HOPM, HOPM UH(DOPMAIIMOHHOM 6€30MacHOCTH;

- BJIaJETh HAaBbIKAMHU pACIIO3HABAHHUA M  3aAIUTHI

apudmernyeckoe, MenuaHa, HauOONIbIIee W HAUMEHBIICE
3HAYCHUS, pa3Max, JUCICPCHs, CTaHIapTHOE OTKJIOHCHHUE
YHCIIOBOTO0 Ha0Opa; yMEHHUE U3BJICKATh, HHTEPIPETUPOBATH
uH(pOpMaIMIO, TPEJICTABICHHYO B  TaOmuIax, Ha
quarpammax, rpadukax, OTpa)xarolrylo CBOHCTBA pealbHBIX
IIPOIIECCOB

U SBIICHUH; TPEACTABIATh HHPOPMAIMIO C TOMOIIBIO
TadJIHIL

U JAWarpaMm; MCCIEI0BaTh CTATHCTUYECKUE JAHHBIC, B TOM

uH(popManuuy, uH(bOpMaIMOHHON 0e30MacHOCTH | 4YHMclIe ¢ TNpUMEHEHHEM TrpaHuuecKkux METOJ0B U
JUYHOCTH AJIEKTPOHHBIX CPEJICTB;
[1P614. YMmenue BoIOMpPATh TOIXOISAIINA U3YYEHHBINH METO]]
JUIS.  peIIeHMs] 3aJavyd, pacrno3HaBaTh MaTEMaTUYECKHE
(hakThl
Y MaTeMaTUYECKUE MOJIECNIA B IPUPOAHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM W  MHMPOBOH
MaTE€MaTUYeCKON HAyKu
OK 03. [TIlmanupoBatrh | JIMUHOCTHBIE  pe3yabTaThl  JODKHBI  oTpaxkarb | [IP61. Brnagenue meTomamMu m0Ka3aTeNbCTB, alTOPUTMAMU
u peaNn30BbIBaTh | B YACTU: IyXOBHO-HPABCTBEHHOT'O BOCIIMTAHMS: pelieHus 3aaad; ymMeHwe (GopMyITUpOBaTh OIpeneIeHHs,
coOCTBEHHOE - chopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, | aKCHOMBI M  TEOPEMBI, TPHUMEHSATh WX, MPOBOJUTH
npodeccuoHanbHOe ATUYECKOTO MOBEACHUS; JIOKa3aTeNbHbIE PACCYKJIEHUS B XO/€ pEeUICHUs 3a/1ay;

U JIMYHOCTHOE DAa3BHUTHE,
MpeIPUHIMATETbCKYIO
JeSITeTHHOCTD

B npodeccuoHaIbHON
chepe, WCII0JIH30BATh
3HaHUS 1O  TPaBOBOM
" ¢dbuHaHCOBOMI
IPaMOTHOCTH

B Pa3JIMYHBIX KU3HEHHBIX
CUTYaIUAX

- CIMOCOOHOCTH OIIEHMBATh CHUTYAllMI0 W TMPUHUMATH
OCO3HAHHBIE PEIICHMS, OPUEHTHUPYSICh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHHE JIMYHOTO BKJIaJa B
YCTOMUYMBOTO OYAYIIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOJUTENSIM U
(W) ApyruM WieHaM CEeMbH, CO3/JaHHI0 CEMbH Ha
OCHOBE OCO3HAaHHOI'O MPHUHATHUSI LEHHOCTEW CEMEWHOU
JKU3HH B COOTBETCTBHHM C TPAAUIUSIMH HApPOIOB
Poccuu;

MertanpeaMeTHbIC PE3YIbTaThl JOJDKHBI OTPAKaTh:
OsnageHue YHUBEPCAIbHBIMU peryasiTUBHBIMU

MMOCTPOCHUC

[1P64. VYmenue omnepupoBaTh NOHATUAMHU: (YHKIHS,
HenpepbiBHass (YHKLIMSA, T[POU3BOAHASA, IepBooOpa3Has,
OTIpeNIeICHHBI MHTETPaN; YMEHHUE HAXOJIUTh MPOU3BOIHBIC
AJIEMEHTApPHbIX  (QYHKIUI,  MCIONB3ys  CIpPaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINNX CIyqasx (GyHKIUN
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJbIINE U HAaMMEHBIINE
3HaYeHUs (QYHKIMH; CTPOUTh TpapuKd MHOTOUWIEHOB C
UCMOJIb30BAaHUEM ammnapaTa MaTeMaTHYecKOro aHalln3a;
MIPUMEHSTh MIPOU3BOIHYIO
OpU pelIeHUM 3aJad Ha JBIKEHHE; pelaTbh MPaKTHKO-
OpPUEHTHPOBAaHHbBIE 33/1a4M HA HaWOOJBITNE U HAMMEHBIINE
3HAYEHUs1, Ha HAXOXKJCHUE ITYTH, CKOPOCTH U YCKOPEHHUS




JIEHCTBUSMU:

a) cCaMOOpTaHM3aIINs:

- CAMOCTOSITEJIbHO OCYUIECTBJIATH I103HABATEIbHYIO
JeATEeTbHOCTh, BBIABIATH NPOOJEMBI, CTaBUTh U
dbopMynupoBaTh COOCTBEHHBIE 3aJ1a49u B
00pa3oBaTeNbHONW  JCATEIBPHOCTH W JKHU3HECHHBIX
CUTyalHsX;  CaMOCTOATEIIBHO  COCTaBJATH  IUIAH
perieHus: MpoOJeMbl ¢ YYETOM HMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEW U MPEANOUYTCHH; 1aBaTh
OLICHKY HOBBIM CUTYallUsIM;

croco0cTBOBaTh  (DOPMHUPOBAHUIO U TPOSBICHUIO
HIMPOKON SPYIAUIMK B pa3HbIX 0OJacTSIX 3HAHUH,
IIOCTOSIHHO ~IOBBIIIATh CBOM 0OOpa30BaTEIbHBIA U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIONIB30BaTh NpHEMBbl  pediiekcuu s
CUTYaIlH, BEIOOPA BEPHOTO PEIICHHUS;

- YMETbh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh
PELICHHS IO UX CHUKEHHUIO;

B) OMOIIMOHAJIBHBIH HHTEIIEKT,
c(hopMUPOBAHHOCTD:

BHYTPEHHEN MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMIIEHUE K
JOCTIKCHUIO LeIu i yCIEXYy, OIITHMIU3M,
VHUIMATUBHOCTh, YMEHHME JEHUCTBOBAThb, MCXOI U3
CBOMX BO3MO>KHOCTEM;

- OMIATHH, BKJIIOYAIONMIEH CIOCOOHOCTh IOHUMATh
OMOLMOHAIIBHOE COCTOSIHUE APYIUMX, YYUTBHIBATH €r0
MPU OCYIIECTBICHUH KOMMYHHUKAIIMH, CIIOCOOHOCTh K
COYYBCTBHIO U COINEPEKUBAHUIO;

- COIMaJbHBIX HABBIKOB, BKIIOYAIOIIMX CIIOCOOHOCTH

OLICHKHU

np €JIIoararoum

BBICTPaWBaTh OTHOUIEHHUS C JIPYTMMHU JIIOJIbMH,
3a00TUTBCS, TPOSBIATH HWHTEpEC W  pa3penarb
KOH(JIUKTBHI

ITPGS. YMeHue omnepupoBaTh MOHATHSIMHU: paldOHAIbHAs
GbyHKIMS, TTOKa3aTenbHass (YHKIMS, CTENeHHas (YHKIIHS,
norapupmMuuecKas byHKLwS, TPUTOHOMETPUUECKUE
byHKIMKH, 00paTHBIE (YHKIIMH, YMEHHE CTPOHTH TpaduKu
U3YyYeHHBIX ~ (DYHKIUH, HWCHOIB30BaTh TpaduKu  TpU
U3Y4YECHUU MPOLIECCOB
¥ 3aBUCHMOCTEH, MPU pEIICHUH 3a]a4 U3 APYruX y4eOHBIX
MpeIMETOB U 3aJad M3 pealibHOM KHU3HU; BBIpAXaThb
(dbopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYUHAMU;

[1P66. YMeHue pemarh TEKCTOBbIE 33/1a4l Pa3HBIX TUIIOB (B
TOM YHCJE€ Ha TPOLEHTHI, IOJM M YacTH, Ha IBIKEHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a/a4dl U3

obactTi  ympaBieHUS  JUYHBIMU U CEMEHHBIMHU
dbuHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M HUX CHUCTEMbl 110 YCJIOBHUIO 3aJayH,
UCCIENOBATh  IOJYYEHHOE  PEIIeHWE U OLICHMBAaTh
MPaBIONIO0I00HOCTD PE3YIIbTATOB;

[IP67. VYwmenue omepupoBaTh MOHATHAMH: CpelHEe

apudmernyeckoe, MeauaHa, HauOoJblllee U HAaWMEHbILIEe
3HAYEHMs, pa3Max, AUCIEPCHs, CTaHJAPTHOE OTKIOHEHHE
YHICIOBOTO0 Habopa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBAThH
uHpOpMalMIO,  TPEACTaBIEHHYIO B  Tabiuuax, Ha
quarpammax, rpadukax, OTpa)xarollylo CBOMCTBA peabHbIX
IIPOLIECCOB

U SBIEHUH; NpPEICTaBIATh HHPOPMAIMIO C IOMOIIbIO
TabnIuI

U AMarpaMm; MCCIEN0BaTh CTaTUCTUYECKUE JAHHBIE, B TOM
Yyhclle C TNpPUMEHEHHEeM TIpapuyecKuX METOJ0B U
AJIEKTPOHHBIX CPEACTB;

ITP68. YMenue onepupoBaTh MOHATUSIMH: CITyYalHBIN OIBIT
U CcIy4ailHOE COOBITHE, BEPOSITHOCTD CIy4ailHOrO COOBITHS;
YMEHHE BBIUUCISATH BEPOATHOCTh C HCIOJBb30BAaHUEM
rpadMUecKuX METOJIOB; MPUMEHSTh (POPMYIIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBIE (akThl U
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dbopMyIbl TpU PEIICHUW 3a]lad; OIICHHWBATh BEPOSITHOCTH
peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYalHBIMU
BEJIMYMHAMU; YMEHHUE MPUBOJIUTH MPUMEPHI MPOSIBICHUS
3aKOHa OOJIBIIKMX YUCEN B IPUPOTHBIX

1 OOIIICCTBEHHBIX SIBJICHUSX

[1P614. YMmenue BbIOUpATh MOAXOIANTNN U3YICHHBIA METO/]
JUIS.  peIlieHHs] 3ajauyd, pacrno3HaBaThb MaTeMaTHYECKHE
(bakThl

1 MaTEeMaTHYECKHUE MOJICIN B MIPUPOIHBIX M OOIIECTBEHHBIX
SABJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUM POCCHHCKOM W  MHUPOBOH
MaTE€MaTUYeCKON HAayKu

OK 04. DddextuBHO
B3aUMO/ICHCTBOBATh

U paboTaTh B KOJIEKTHUBE
U KOMaHjie

JInyHOCTHBIE pe3ynbTaThl JOKHBI OTpakaTb B YACTH:
LEHHOCTU HAy4YHOrO MO3HAHUsS: OCO3HAHUE IIEHHOCTH
HAay4YHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
MPOCKTHYI0 U  MCCIEIOBATEIbCKYI0 JAESTEIbHOCTD
MHAMBUAYAJIbHO U B TPy

MeranpeamMeTHbIE€ Pe3ynbTaThl JOJKHBI OTPAXkKaTh:
OBnazneHrne YyHUBEPCAIbHBIMM KOMMYHUKATHUBHBIMU
JIEUCTBUSIMHU:

0) cOBMECTHasl 1€ TEIbHOCTb:

- INOHMMAaTb U  MCIOJNb30BaThb  IPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- IpUHUMATh LEIM COBMECTHOM JIEATEIbHOCTH,
OpraHU30BBIBATh U KOOPJAWHUPOBATH JIEUCTBUS IO €€
JOCTHKEHUIO: COCTaBIIATh IU1aH NENCTBU,
pacrpenesarb pojad € y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;

- KOOPJIUHUPOBATh u BBITIOJTHSATD paboty
B YCIOBUSX peasIbHOTO, BUPTYaJIbHOTO
¥ KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYWECTBIATH  IMO3UTHUBHOE  CTPATErMYECKOE
MOBE/IEHHE B PA3IUYHBIX CUTyallUsX, MPOSBIATh
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUITMATHBHBIM.

[1P61. Bnanenue meTogamMu J10Ka3aTeiabCTB, alrOpUTMaMu
pelieHus 3a1a4; yMeHHE (POpMyIuUpoBaTh OIpEeSeHHUs,
aKCUOMBl M  TEOpPEMBbI, HPUMEHATb HUX, [POBOJIUTH
JI0Ka3aTesbHbIC PACCY)KICHUS B XOZI€ PELICHUS 3ajiay;
[IP67. VYmeHnue omnepupoBaThb MOHATHSIMH: CpelHEE
apupMeTHyecKoe, MenuaHa, HanOoJjbllee UM HauMEHbIlee
3HAYeHMs, pa3Max, AUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YHUCIOBOTrO HabOpa; yMEHHUE U3BJEKaTh, HHTEPIPETHPOBATH
uH(pOpMallMIO0, TPEJICTaBICHHYHO B  Tabmuuax, Ha
quarpaMmax, rpadukax, OTpakarollylo CBOMCTBa peaabHbIX
IIPOLIECCOB

U SBJIECHUH; TNpeACTaBIATh HHPOPMALHUIO C TOMOIIbIO
TabnIuI

U AMarpaMm; MCCIEN0BaTh CTaTUCTUYECKUE JAHHBIE, B TOM
qucie C NOPUMEHEHHEM TrpapuuecKuX METOJ0B U
AJIEKTPOHHBIX CPEACTB;

ITP68. YMenue onepupoBaTh MOHATUSIMH: CITyYaiHBIN OIBIT
U CcIy4ailHOE COOBITHE, BEPOSITHOCTD CIy4ailHOrO COOBITHS;
YMEHHE BBIUUCISATH BEPOATHOCTh C HCIOJIb30BAaHUEM
rpadMUecKuX METOJIOB; MPUMEHSTh (POPMYIIbI CIOKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOWHATOpHBbIE (aKThl U
dbopMynbl IpU PEUIeHWH 3ajay; OLIEHUBATh BEPOSTHOCTH
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OsgnaacHue
NEUCTBUSIMU:
T') IpUHATHE ce0s U IPYTHX JIIOCH:

- IPUHUMATh MOTHBBI U apTYMEHTBI JIPYTUX JIFOJACH Mpr
aHaJIN3€ PE3YJIbTATOB JIEATEIbHOCTH;

- MpU3HABaTh CBOE MPABO W MPaBO JPYTUX JIIOACH Ha
OIINOKH;

YHUBEPCaAIbHBIMU peryiasaTUBHBIMU

peanbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYalHBIMH
BEJIMYMHAMHU; YMEHHME IPUBOAUTH IIPUMEPBI IPOSBICHUS
3aKOHA OobIIMX qucen B IIPUPOIHBIX
U OOILIECTBEHHBIX SIBJICHUIX;

I1P614. YMmenue BbIOMpPATh NOAXOAAIIMN U3YYEHHBINA METO
JUIsl pElIeHHs 3aJadyd, pPAcllO3HAaBaTb MaTEMaTHYECKHE
(baxTh

- pa3BuUBaTb  CHOCOOHOCTh  IIOHUMaTb  MHP | U MaTeMaTHYECKHE MOJENIU B IPUPOJHBIX U OOLIECTBEHHBIX
C IO3ULMH JPYTOT0 YEI0BEKa SABJICHUSX, B MCKYCCTBE;, YMEHHE IIPUBOJMUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITUM POCCUHCKOM W  MHUPOBOM
MAaTEMaTUYECKON HAyKH
OK 05. OcymectBisath | JINYHOCTHBIE — pe3ynbTaThl  JODKHBI  oTpaxkarb | [IPO1. Branenue meromaMu 10Ka3aTenbCTB, aJIrOPUTMaMHU
YCTHYI0O M THHMCBMEHHYIO | B YaCTH: 3CTETHYECKOIO BOCIIUTAHUSA: pemieHus 3a1a4; yMeHHE (POpMyTUpOBaTH OMpPEIeTICHHS,
KOMMYHHUKAIUIO - CTETUYECKOE OTHOLICHUE K MUPY, BKJIIOYast OCTETUKY | aKCUOMBI M TEOPEMBbI, IPUMEHATh MX, IPOBOAUTH
Ha rocy/1lapCTBEHHOM | ObITa, HAYYHOIO U TEXHHUYECKOI'O0 TBOPUYECTBA, CIIOPTA, | JOKAa3aTeJbHbIE PACCYKICHUS B XOJ€ PEILICHUS 3a/1a4;
A3BIKE Poccuiickoii | Tpyaa u 0OIIECTBEHHBIX OTHOLLICHUH; [TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B
Qenepallii ¢  Y4E€TOM | - CIIOCOOHOCTh BOCHPUHHMMATh pa3IM4HbIE BUJbl | TOM YHCII€ Ha MPOLEHTHI, JOJIM U YacTH, Ha JBHXKEHUE,
ocobeHHocTe UCKyCCTBa, TpaJMLUMUM M  TBOPUECTBO  CBOEro | paboOTy, CTOUMOCTb TOBAapOB U YCIYT, HAJOIH, 3a/a4d W3
COLIMATILHOTO U JIpyrux HapoJOB, OILIyIIaTh SMOLMOHAIbHOE | O0JacTH  yNpaBiI€HUS  JMYHBIMM U CEeMEHHBIMU
u KYJIBTYPHOTO | BO3JEHCTBHE UCKYCCTBA,; ¢uHaHCAMM);  COCTaBJIATh  BBIPAKEHHs,  ypaBHEHHS,
KOHTEKCTa - yOeXJeHHOCTb B 3HAYUMOCTU JJs JIMYHOCTH | HEpaBEHCTBA M HUX CHCTEMbl IO YCJIOBHIO 3aJlauH,
U 00IecTBa OTEYECTBEHHOTO W MHPOBOIO MCKYCCTBA, | MCCIEIOBATh  MOJYYEHHOE  pelleHHe U  OLIEHUBATh

ATHUYECKUX KYJIbTYpPHBIX
Y HApOJHOT'O TBOPYECTBA
MeranpeameTHble pe3yabTaThl JOJKHbBI OTPAXKaTh:
OBnajeHne yHHMBEPCAIbHBIMH KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

a) oOmeHue: -  OCYIIECTBISATH
BO BceX cdepax KU3HU;

- pacro3HaBaTh HeBepOaJbHBIE CpEICTBA OOIIEHHUS,
MOHUMATh 3HauYEHUe COLIMATIbHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUIKA KOH(IUKTHBIX CHUTYaIUi
U CMATYATh KOH(DIUKTHL;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOYKY 3PEHUS

TpaauLUil

KOMMYHUKaIIUA

IIPaB/I0N0/I00HOCTh PE3yJIbTATOB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIIy4ailHBIN OMBIT
U ClIy4ailHoe COOBITHE, BEPOSTHOCTD CIYyYalHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSATHOCTH C HCIOJIB30BAHUEM
rpadUyecKux METOJO0B; IPUMEHATH (OPMYJbl CIOKEHUS U
YMHOXXEHUSI BEpOATHOCTEH, KOMOWHATOpHBIE (aKThl H
dbopMyInbl MpU pEIICHUH 3a/lady; OLIEHHWBATh BEPOSITHOCTH
peanmbHBIX  COOBITMH; 3HAKOMCTBO €O  CIy4YalHBIMH
BEJIMYMHAMU; YMEHHE IPUBOJUTh NPUMEPHI MPOSIBICHUS
3aKOHa 00JIBIINX qucell B IIPUPOJHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMeHue BIOMpaTh MOAXOIAIINN N3YUYSHHbIH METOJ
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C UCITOJIb30BAHUCM SA3BbIKOBBIX CPCACTB

JUIL  PELICHHs 3a]a4d, paclo3HaBaTb MaTEMaTUYECKUE
(bakThl

¥ MaTeMaTHYECKUE MOJETH B PUPOJHBIX U OOIIECTBEHHBIX
ABJICHUSAX, B HCKYCCTBE; YMCHHME IPUBOAUTH IIPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCHMCKOM H  MHUPOBOHU
MaTEMaTHYECKON HAYKU

OK  06. IIposBisaTh
rpakIaHCKO-
NaTPUOTHYECKYIO
HO3HUIIHIO,
JIeMOHCTPHPOBATH
OCO3HAaHHOE  IIOBEJCHHE

Ha OCHOBE pPOCCHUHCKHX
JlyXOBHO-HPABCTBEHHBIX
IICHHOCTEH, B TOM YHCJIC
C Y4E€TOM TrapMOHHM3aluu
MEXHALMOHAIbHBIX

U MEXPEIUTHO3HBIX
OTHOLLIEHUH, NPUMEHSATH
CTaHJapThI
AHTUKOPPYIIIHOHHOTO
MOBEICHUSA

JInyHocTHBIE ~ pe3ysnbTaThl  JOJDKHBI  OTpa)aTh
B YaCTH:

- I'PaXKIaHCKOTO BOCIIUTaHHUS: IIPUHATHE
TPAJULMOHHBIX HALMOHAIbHBIX, OOILIEUYETOBEYECKUX
T'YMaHUCTUYECKUX

U JEMOKPATUYECKUX LICHHOCTEH;

-[IaTPUOTUYECKOTIO BOCIIUTAHHUS:

LIEHHOCTHOE  OTHOLIEHHE K  TIOCYJapCTBEHHBIM

CHUMBOJIaM, UICTOPUUYECKOMY U IPUPOJHOMY HaclI€JUIO,
MaMSITHUKAM, TpaauIUsM HapOJIOB Poccun,
noctuxkeHussM Poccum B Hayke, HMCKYCCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIE;

MeranpeameTHbie pe3yJbTaThl JOJKHBI  OTpaXkaTh:
OsnaneHue YHUBEpCAIbHBIMHU PEryIATUBHBIMU
NEUCTBUSIMU:

B) OMOIMOHAJIBHBIA HMHTEJUIEKT, MPEaNoaratonui
c(hopMUPOBAHHOCTD:

--CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTh

MOHMMATh CBO€ AMOLIMOHAIBHOE COCTOSIHHE, BHJIETh
HalpaBJIeHUs] Pa3BUTHS COOCTBEHHOM 3MOIMOHAIbHON
cdepsl, ObITh YBEPEHHBIM B ce0e;

- CaMOpEryJIMpOBaHUs, BKJIIOYAIOIIET0 CaMOKOHTPOJIb,
yMEHHE TpPUHUMATh OTBETCTBEHHOCTh 32 CBOE
HOBEJICHHUE, CIIOCOOHOCTh ~ AJaNnTUPOBaThCcd K
SMOIIMOHAIBHBIM U3MEHEHUSM U NPOSIBISITH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;;

- BHYTPEHHEH MOTHBAlLIUM, BKIIOYAIOUIEH CTpemJieHHe
K JIOCTW)KEHUIO ILI€IM U  YCIEXy, ONTHUMH3M,

I1P61. Bnanenue meTogamMu J10Ka3aTeiabCTB, aIrOpPUTMaMu
pelieHus 3aaady; ymMeHue (GOopMyIUpOBaTh OMpPENEICHHUS,
aKCMOMBI ¥ TEOpPEMBI, MPUMEHATH MX, IPOBOAUTH
JIOKa3aTeNIbHbIE PACCYKICHUS B XO/I€ PEIICHUs 3a/1a4;

[1PG6. YMmenue pemarb TeKCTOBBIC 3aa4d PA3HBIX THUIIOB (B
TOM YHCJIE€ Ha MPOLEHTH, JAOJIM M YacTH, Ha JBUKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYI, HAJOTH, 3a/Jayd U3

o0nacTd  ynpaBleHMs  JUYHBIMU U CeMEHHBIMHU
(¢uHaHCaAMM);  COCTABJIATb  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBl 10 YCIOBUIO 3aJauH,
UCCIIEIOBaTh  IIOJIyYeHHOE  pELIEHHe M OLCHHUBATH
IPaBJONOI00HOCTb PE3YJIbTATOB;

[IP67. VYmeHue omepupoBaTh MOHATHSAMH: CpelHEe

apumerrnyeckoe, MenuaHa, HauOoJbIllee M HaMMEHbIIEE
3HAYEHMsI, pa3Max, JIUCIEPCHUs, CTaHIAPTHOE OTKIOHEHHUE
YHCIOBOTO Ha0Opa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATH
uHpopMaIMio, MpPEACTaBIEHHYO B  TaOiMiax, Ha
quarpammax, rpadukax, OTpa)xarollylo CBOMCTBA peabHBIX
IIPOLIECCOB

U SBICHUH; TPENCTaBIATh HHPOPMAIUIO C MOMOIIBIO
Ta0IHIL

U UarpaMm; MCCIIeI0BaTh CTaTUCTUYECKHE JIaHHbBIE, B TOM
Yuciae C TNPUMEHEHHEeM TrpaduyecKux METOJOB U
AIIEKTPOHHBIX CPEJICTB;

ITP68. YMenue onepupoBaTh MOHATUSIMH: CITyYailHBIN OIBIT
U cllydyaifHO€ COOBITHE, BEPOSITHOCTh CIIY4alHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSTHOCTH C HCIIOJIB30BAHUEM
rpadUyecKuX METOJIOB; IPUMEHATH POPMYJIBI CIOKEHUS U
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MHUIMAaTUBHOCTb, YMEHHUE JEHCTBOBAaTh, HUCXOAS W3
CBOMX BO3MOXKHOCTEH;

- OMIATWH, BKJIIOYAIONIEH CHOCOOHOCTh TIOHUMATH
SMOLIMOHAIBHOE COCTOSIHUE JAPYTUX, YYUTBIBaTb €ro
IIPU OCYILECTBICHUM KOMMYHUKAIMH, CIIOCOOHOCTh K
COUYYBCTBHIO U COIIEPEIKUBAHUIO;

- COLMAIBHBIX HAaBBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTH
BBICTPauBaTh OTHOLICHHUS
C APYTUMHU JIIOJbMU, 3200TUTHCS, TIPOSBIATH UHTEPEC U
paspenatbe KOH(YIUKTHI

YMHOXXEHUSI BEpOATHOCTEH, KOMOWHATOpHBIE (aKThl H
GdopMynbl IpU PELIEHUH 3ajjad; OLIEHUBATh BEPOSATHOCTHU
peanmbHBIX  COOBITHH; 3HAKOMCTBO CO  CIyYalHBIMH
BEJIMYMHAMHU; YMEHHME IPUBOAUTH IIPUMEPHI IPOSBIICHUS
3aKOHa 00IBIINX qucel B IIPUPOJIHBIX
U OOILECTBEHHBIX SIBJICHUIX;

I1P614. YMmenue BbIOMpPATh NOAXOAAIIMMI U3YUEHHBINH METO
JUIsl pElIeHHs 3aJadyd, pPAcllO3HAaBaTb MaTEMaTHYECKHE
(baxTh

U MaTeMaTHYeCKUE MOJEIH B IPUPOAHBIX U OOILECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHME IPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHUMCKOM H MHUPOBOMU
MAaTEMaTU4YECKON HayKH

OK 07. CogeiicTBOBaTh

COXPaHCHUIO
OKpYy>Xaroriei Cpenbl,
pecypcocOepereHuIo,

PUMEHSATh 3HAHHS

00 H3MEHEHUM KJIuUMarTa,
NPUHIUITBL  OEPEIKITMBOTO
IPOM3BOJICTBA,

3¢ dexTHBHO IeiicTBOBATH
B Ype3BbIYaHBIX
CUTYyaIHsIX

JIn4HOCTHBIE  pe3ysNbTaTbl  JOJDKHBI
B YaCTH: DKOJIOTUYECKOTO BOCIIUTAHHUS:

- AaKTUBHOE HENpPUATHE JIEHCTBUM, NMPUHOCALIMX BpEL
OKpYKarollleH cpese;

- yMEHHME  IPOTHO3UPOBATH
DKOJIOTUYECKHE  ITOCIIEICTBUS
JEHCTBHM, IIPEAOTBPAILATh UX;

- pacIIMpEHHE ONBITA JEATEIBHOCTH 3KOJOTMYECKOU
HaIpPaBJICHHOCTH;

OTpaXaTb

HeOJIaronpusITHbIE
MpEATPUHUMAEMBIX

MerTanpeaMeTHbIe Pe3yabTaThl JOKHBI  OTPa)KaTh:
OBnajieHue YHHUBEPCATbHBIMU y4eOHBIMU
[I03HABATEIILHBIMH JIEHCTBUSMU:

0) 60a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUS:

- paspabaTbiBaTh  IUIAaH  PEHICHHUS  MPOOJIEMBI
C YyYeTOM aHaliu3a HMEIONIMXCS MaTepHaJbHBIX

Y HEMaTepHAIbHBIX PECYPCOB;
- OCYLICCTBIIATH LIE€JICHAIIPABICHHBIM IOUCK IIEPEHOCA

CPENCTB u Croco6oB neiictBus | pyHKUUMA, MOKa3aTelnbHas (QYHKIMS, CTeNeHHas (QyHKIuS,
B IPO(eCCHOHANBHYIO CpeNy; JorapupmMuuecKas byHKLU, TPUTOHOMETPUUECKHE
- yMeThb MEpeHOCUTh 3HaHHs B TO3HABATENbHYIO | (pyHKUIMU, OOpaTHbIE (YHKIMH; YMEHHE CTPOUTH Tpaduku
U MIPAKTHYECKYI0 00J1aCTH XKU3HEASSITEIbHOCTH, U3YYEHHBIX  (YHKIMH, HWCHOIb30BaTh TpaduKu  MpU

[1P61. Bnagenue MeTonamMu J0Ka3aTeNbCTB, aIrOpUTMAMU
pemieHus 3a1a4;, yMeHHE (POpMyITUpOBaTH OMpPEIeTICHHS,
aKCUOMBl M  TEOPEMBI, NPUMEHATH HX, M[POBOJIUTH
JI0Ka3aTeNbHbIE PACCYKICHUS B XO/€ PEILICHUs 3a/1ay;
I1P64. YMeHue omnepupoBaTh MOHATHUSMHU: (DYHKIUSA,
HenpepbiBHasE (QyHKUUS, NPOU3BOAHAs, IepBooOpa3Hasd,
ONPEEIICHHBIM NHTErpall; YMEHUE HAXOANUTh IIPOU3BOHbBIE
AJIEMEHTapHbIX  (YHKUIUN,  HCIONB3ys  CIPAaBOYHBIE
MaTepHalbl; UCCIIEA0BATh B MPOCTEHINNX caydasX GyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HAaUOOJbIINE U HAUMEHbILINE
3Ha4eHUs1 (QYHKUUH; CTPOUTHh TpadMKd MHOTOUYJIEHOB C
UCIIOJIb30BaHUEM ammapaTa MaTeMaTH4YeCKOro aHalu3a;
IIPUMEHATh IPOU3BOJHYKO IIPU PEIIEHUWM 3a7ad  Ha
JBUKEHHE; pelaTh NPaKTUKO-OPUEHTHUPOBAHHbBIE 3a/1a4M HA
HauOoJNbIINEe W HAaWMEHbIINE 3HAYEHUS, HAa HaXOXKICHUE
MyTH, CKOPOCTH U YCKOPEHUs

[1P65. YmeHue omnepupoBaTh MOHATUSAMH: pallMOHAIbHAs

13



OBnaseHrue YHUBEPCATbHBIMH KOMMYHUKATHUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHasl I€SITEIbHOCTD:

- TpemaraTh HOBBIE TIPOEKTHI, OIICHUBATh HJICH
C MO3UIIUU HOBU3HBI, OPUTHHAIHLHOCTH, MPAKTHIECKON
3HAYNMOCTH;

OsgaaacHue YHHUBEPCATbHBIMU PEryJIATUBHBIMU
NEUCTBUSIMU:

0) CaMOKOHTPOJIb!

- JaBaThb OILIGHKY HOBBIM CHUTYyallUsiM, BHOCHTD
KOPPEKTUBBI B JICATEIIHBHOCTh, OIICHUBATH COOTBETCTBUE
pPE3yJIbTAaTOB LIETSAM

U3Y4EHUU IIPOLIECCOB
U 3aBHCUMOCTEH, MPU pEIICHUHU 3a[a4 U3 APYruX y4eOHBIX
IIPEeIMETOB M 3aJad M3 peaJlbHOM JKU3HU; BbIpaXaTb
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUYNHAMU;

[1PG6. YMeHnue pemarb TeKCTOBBIC 3aa4i PA3HBIX THUIIOB (B
TOM 4YHMCJIE HAa MPOLEHTHI, OJIM M YacTW, Ha JBUKEHHUE,
paboTy, CTOMMOCTb TOBapOB M YCIYT, HAJOTH, 33Ja4d U3
obnmacTu  ympaBieHHUS  JIMYHBIMAU W CEeMEHHBIMU
¢uHaHCAMM);  COCTaBJIATH  BBIPAKEHHS,  ypaBHEHHS,
HEpPaBEHCTBA M HX CHUCTEMBl IO YCIOBHUIO 3a/auu,
UCCIIEI0BaTh  IIOJyYEHHOE  pElIeHHEe U OLEHUBAaTh
MPaBA0ONOI00HOCTH PE3yJIbTATOB;

[1P614. YMmenue BbIOMpPATh NOAXOAAIIMMI U3YUEHHBINH METO
JUIsL pELlIeHHs] 3aJadyd, pacrno3HaBaTb MaTeMaTUYECKUE
(baKTbI

¥ MaTeMaTUYeCKHUe MOJIETU B MIPUPOJHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE; YMEHHME NPUBOAUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCHUMCKOM © MHUPOBOU
MAaTEMaTUYECKON HAayKH

I1K1.3 BreimonaaTe
MEXaHH3UPOBAHHBIC
paboTbl 1O  TOCEBY,
nmocajike MW yxoay 3a
CEIbCKOX 03I CTBEHHBIMHU
KYJIbTYPaMH.

JIp - 25 - UHTEpEC K Ppa3Iu4HbIM  cdepam|
MpoQecCHOHAIbHON IESATENbHOCTH, YMEHHE COBEpIIAaTh
OCO3HaHHBI  BBIOOpD  Oyaymed — mpodeccun  u
[peaTM30BBIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI

UIP30- yMeHue MOpOrHO3UPOBaTH  HEOIAroNpHUsTHbIE

DKOJIOTHYECKUE ITOCJIEICTBHS MpeANpUHIMAEMbIX
NICHCTBUMN, TPEAOTBPAIIATh UX.

MPII  01- CaMOCTOSITENILHO  (POPMYJIMPOBaTh U
AKTyaJIM3MpoBaTh  MpoOJieMy,  paccMaTpuBaTh  €¢
BCECTOPOHHE;

MPIIO7- pa3BuBaTb KpPEaTUBHOE MBIIUIEHHE IIpY
[pELLICHUH KU3HEHHBIX POOIIEM;

[1P610-ymeTs oneprupoBaTh MOHATHSAMU: MHOTOI'PaHHUK,
CEueHHE MHOTOTPaHHUKA, KyO, Tapaiesienurne, p1u3ma,
nupaMuia, GUrypa 1 HOBEpXHOCTb BpAILlCHUs, [IUITUHIID,
KOHYC, I1ap, cpepa, ceueHus: (QUrypbl BpalleHusl, MI0CKOCTb,
Kacaroascsi cepsl, UINHAPa, KOHYCa, IUIOIAaIb
[MOBEPXHOCTU MUPaMUIbl, IPU3MBI, KOHYCa, LWINHJPA,
ruiomaab chepbl, 00beM KyOa, IPSIMOYTOJIBHOTO
napajuiesenune1a, TMpaMu/bl, IPU3MBL, IIIMHIPA, KOHYCA,
[1apa; yMeHHEe U300pakaTb MHOTOTPAaHHUKH U TTIOBEPXHOCTH
BpallleHUs, UX CEYEHUsSI OT PyKH, C TOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB U DJIEKTPOHHBIX CPENICTB; YMETh paclo3HaBaTh
CUMMETPUIO B IPOCTPAHCTBE; YMETh paclo3HaBaTh
[IPaBUJIbHBIE MHOTOIPaHHUKH;

[1PG12-yMeTh BBIUMCISTH T€OMETPUUECKHE BETUUYHUHBI (JTMHA,

yT'oJ1, Ijiomanb, 06’LCM, Iiomaab HOBerHOCTI/I), HCIIOJIb3YsI

14



M3Y4YCHHBIE POPMYITBI U METOJIBI.

[1P614-ymeTh BBIOMPATh MOIXOAAIINNA U3YUYEHHBIN METO JJIS
pEIIeHUs 3a/Ia4H, PACIIO3HABATh MaTeMaTHUeCKHe (DaKThl U
MaTeMaTHYeCKUE MOJICIH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE;

YMEHHE TPUBOJUTH MPUMEPHI MATEMATUUECKUX OTKPBITUN
POCCHIICKOM U MUPOBOW MAaTEMAaTUYECKON HAYKH.
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2. CTpyKTypa ¥ coaepxanue 001eo0pa3oBaTeIbHON JUCHUILTHHbBI

2.1. O0beM TMCHUIVIMHBI U BUABI Y4eOHO# padoThl

Bun yueOHoii padoThI

Oovem uacos

Oopa3oBaTesibHasi HATPY3Ka (Bcero) 340
CamocrosiTesibHAass padoTa
Y4eOHass Harpy3ka BO B3aMMOJCHCTBHM ¢ MpernoaaBaTeieM 322
(Bcero)
B TOM YHCJIE:
1ab0paTOPHBIE 3aHATHS
NPaKTHYECKUE 3aHATHUS 48
[IpodeccroHalIbHO OPUEHTUPOBAHHOE COACPKAHHE
B TOM YHCJIE:
TEOPETHYECKOE 00yUEHUE 274
npaktuyeckoe o0ydenus (Ilogroroska) 96
CamocTosiTenbHas paboTa oOydaromierocs (BCero) 0
B TOM YHCJIE:
camMoCTosITeNIbHAsE paboTa HaJ MHIWBUIYaJbHBIM IPOEKTOM (€ciu
IPEIYCMOTPEHO)
Koncynpranuu 12
Hmoeosas ammecmayus 6 popme  IK3amena 6
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2.2. TemaTu4eCKMH IUIAH M COACPKAHUE U CHUTTHHBI

Conep:xkanue y4yeOHOro Matepuasa (0OCHOBHOE M MPO(ecCHOHATIBLHO

HaumeHoBaHue pa3jiesioB u 3 . | Oobem | @opmupyembie
Tem OPHEHTHPOBAHHOE)’, TA00OPaATOPHbIEC U MPAKTHYECKHE 3aHATHS, NPUKJIATHON wacoB | KOMNeTeHIH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcCHOBHOE cO/Iep:KaHue
Pa3nea 1. [loBTOpeHHe Kypca MaTeMaTUKH OCHOBHOM IIKOJIbI 20
Tema 1.1. Coneprkanne y4eOHOro MaTepuasia 2
Hens u 3amaunm mareMatuk | [lenp u 3a7aud MaTeMaTHKH IPH OCBOCHUH CICIMAIbHOCTH. ba3oBble 3HAHHS U
npu OCBOEHUM | yMEHHUS 0 MAaTeMaTUKe B MPO(ECCHOHAIBLHON W B MOBCEIHECBHOW JICSATECIHLHOCTH.
CIEIUATBLHOCTH. MHoOXxecTBO, oOnepauuMud HaJ MHOXECTBaMH, JuarpaMmbl Oilnepa-BenHna.
MHOXecTBa U JIOruKa Hcnonbs3oBanne TEOPETUKO-MHOKECTBEHHOTO arrapara Jjis OMHCaHUsl pPeabHbIX OK-01. OK-02
MIPOLIECCOB U SIBJICHHUM B MPO(ECCHOHATLHON AEATeIbHOCTH, IPU PEIICHUH 33/1a4 U3 OK-03, OK-0 4’
) '
JIPYTUX TACHUTUINH OK-05, OK-06,
Tema 1.2. Copep:xanue yueOHOro MaTepuana 1 OK-07
Yucna v BIYUCICHUS Harypanbnbie u nesnble yncia. [Ipu3Haku AeTMMOCTH LENbIX Yncell. PallnOHaIbHBIE [IK1.3
gucna. OOBIKHOBEHHBIE U  JECATHYHBIE JpoOW, MPOLEHTHl, OECKOHEUYHBIC
MepuoanYecKre Apoou. ApudpMeTndeckre omnepalnuy ¢ paruoOHAIBHBIMUA YHUCIIAMU,
peoOpa30BaHUs YHCIOBBIX BhIpaxeHu. [(eficTBUTeNnbHbIe yncia. PalinonansHelie u
WppaloHalibHbIe uuchia. ApupMETHYeCKHe Omnepamuud ¢ JeHCTBUTEIbHBIMU
gyrcnamu. [IpuOnmkEHHbIE BEIUMCICHUS], TIPaBUIa OKPYTIICHUS, IPUKUIKA U Ol[EHKa
pe3yJibTaTa BEIYMCIEHUN
MpakTuueckoe 3aHATUe Nel'"[leicTBuUA C AACTBUTENBHBIMU U APO6HBIMU Ynuchamu' 1
Tewma 1.3. Coneprxkanne yueOHOro Marepuania 2
ToxnecTsa u | ToxxaecTBa M TOXAECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpaBHEHUS.
TOXIECTBEHHBIE HepaBseHnctBo, pemieHue HepaBeHcTBA. Meton MHTepBanoB. PemenHue nensix u

npeoOpazoBaHus Y paBHEHHS,
HEPaBEHCTBA U UX CUCTEMBI

IpOoOHO-pallMOHANLHBIX YpaBHEHHH W HepaBeHCTB. [IpuMeHeHHe ypaBHEHUH U
HEPABEHCTB K PEIICHUIO MaTEeMaTHYECKHUX 3a7ad M 3aJlady W3 Pa3IMYHBIX 00JacTen
HayKd U peasibHON kU3HU. CUCTEMBI U1 COBOKYIMTHOCTH PallMOHAJIbHBIX YPaBHEHUH U
HepaBeHCTB. CHCTEMBl JIMHEMHBIX ypaBHEHWI. PelleHne mNpuKkiIagHbIX 3a1ad C
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IIOMOILBIO CUCTEMBI JINHEHHBIX YPAaBHCHUM

MpaKtuueckoe 3aHATME N2 PelleHWe uUenblXx U APOOHO-paLMOHa/bHbIX YPaBHEHWUI U
HepaBeHCTB.

Tema 1.4.

[IponieHTHBIE  BBIYUCICHUS
B podeCCHOHATBHBIX
3ajJadax

IIpodeccnonabHO OPUEHTHUPOBAHHOE CO/lepP:KaHUe (COAep:KaHHue MPUKJIIATHOTO
MOYJis1)

IIpumenenue npoOeit 1 MPOLIEHTOB Ul PELICHUS PUKIAIHBIX 3a/1a4 U3 pa3IMYHbIX
oTpacieil 3HaHUH M peadbHOM >KU3HU. [IpuOMIKEHHBIC BBIYMCICHUSA, MPaBUIIA
OKpYTJIEHUS, NPUKHUIKA U OLEHKAa pe3yjbTaTa BblYMCICHUH. Pa3zHble crocoObl
BBIYUCIICHUS POLIEHTOB. [IponieHTHBIE BBIYHCICHNS B TPOPECCUOHATBHBIX 3a1auaX.
IIpumeHeHNe ypaBHEHNH U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U 3a7a4
13 pa3aMyHbIX 00JacTel HAyKH U peajlbHOM JKU3HU

IIpakTuueckoe 3ansaTue Ne3 «IIpocTbie MPOIICHTHHIE BHIYUCIICHUS B
npodeccHoHaNbHBIX 3aa4ax»

IIpakTnueckoe 3ansitue Ne4 «[IpumeHeHne ypaBHEHUN U HEPABEHCTB K PELLICHUIO
MaTEeMaTHYECKUX 3a1au»

Tema 1.5.
[TocnenoBarenbHOCTH
U TIPOTPECCHH

Coneprxkanne y4eOHOro Marepuania

[TocnenoBarenbHOCTH, CIOCOOBI 3aJjaHMs TOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
MOCJIEZIOBATENBHOCTU.  Apu(MeTHueckas M  TeoOMeTpUYecKass  IMPOTrPECCUU.
beckoneuHo yOwiBatomass reoMerpudeckas mnporpeccus. Cymma OecKOHEUHO
yObIBatoleil reomeTpuyeckoil mporpeccun. @dopmyna CIOXKHBIX IPOLIEHTOB.
Vcnonb3oBaHue MpOrpeccud Ui pelleHusl pealbHbIX 3a1ady  MPUKIaJHOTO
Xapakrepa

Tema 1.6.
@yHKIMH U TpaduKu

Copep:xanne yueOHOT0 MaTepuana

Oyukuus, crnocoObl 3ananus ¢yHkuuu. I'paduk Qynkuuu. B3zaumHo oOparHble
¢ynkuuu. OO6nacTh onpeAeneHUs W MHOXECTBO 3HadeHMH ¢yHkuuu. Hynu
¢byskiun. [IpomMexxyTku 3HaKonocTOsTHCTBA. YETHBIE U HeUETHBIE PYHKIIMU

IIpakTnueckoe 3ansaTHe NeS «DyHKIIUU U UX TpadUKI»

Tewma 1.7.
BxoHOI KOHTPOJIb

Copepxanne yueOHOTo MaTepuana

Boruncnennss u mpeoOpa3oBaHMs. YpaBHEHHS U HepaBeHcTBa. lIporpeccuu.
OyHKIMH U TpapUKH

KonTpombHas paboTa no pazmeny 1%

* Yachl KOHTPOJILHBIX PabOT YUTEHBI B COAEPIKAHUU YIeOHOTO MaTepyala u BXOAAT B 00IIEe KOJIMYECTBO YaCOB 110 pa3ziely (Teme)
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Pa3nes 2. Ctenenn u kopuu. CTeneHHasi, NoKa3zaTeJibHasi M Jiorapugmuyeckas QyHKIHSA

52

Tema 2.1. Coneprkanne y4eOHOro MaTepuasia 2
Apudmernueckuil KOpeHb n— | Apu)METHIECKUI KOPEHb HATYpalbHOU crereHu. JIeHCTBHs ¢ aprupMeTHICCKUMU
0l cTeneHun KOpPHSIMH N—OW CTENEHU
IIpakTnueckoe 3anaTHe Ne6 CBolicTBa KOpHsI -0l CTENEHU 2
Tema 2.2. Coneprxkanne y4eOHOro MaTepuasia 2
Crenenu. CrangaptHas | CreneHp ¢ nenbiM mokasareneM. CranpapTHas (opma 3amucu JeHCTBHTEILHOTO
dopma 3alMcH | yucna. Mcnonb3oBanue nmoaxonsuiel GopMbl 3aUCH JEHCTBUTENBHBIX YUCEN IS
JEHCTBUTENBHOTO YnCiIa pelleHns NpPaKTHUYECKUX 3a4ad M OpelcTaBieHHMs JAaHHbIX. CreneHb ¢
paioHanabHbIM Toka3ateneM. CBoiicTBa creneHu. [IpeoOpasoBaHue BbIpaxeHHI,
COJIeprKallMX CTENEHH C PALlMOHAIBHBIM I10Ka3aTeleM
IIpakTHyeckoe 3ansiTie Ne7CreneHu ¢ palioHaIbHBIM [TOKa3aTelleM 2
Tema 2.3. Copep:xanue yueOHOro MaTepuana 2
Crenennast GyHKIUS CreneHHast (yHKUOUS C HATypaJdbHBIM W IIeNBIM TIOKa3areneM. EE cBoiicTBa u
rpacduk. CoiicTBa 1 rpaduK KOpPHs N-0i CTENEHH
Tema 2.4. Coneprxkanne yueOHOro Marepuania 3
HppanuonansHele ypaBHeHUs | Pemienue uppanrioHanbHBIX YPaBHEHUN U HEPABEHCTB
1 HCPABCHCTBA IIpakTnyeckoe 3ansaTHe §«lppanioHanbHble ypaBHEHUS! 1 HEPABEHCTBA. » 1
Tewma 2.5. Copep:xaHue yueOHOT0 MaTepuana 2
[Ipumenenne CBOHUCTB | cronb30oBaHne CBOWCTB CTENEHHOW (YHKIMM TPH pPEUICHUH YypaBHEHHH WU
CTENeHHON (PYHKIUU HEPAaBEHCTB
KontposnbHas pabota o Temam 2.1 - 2.4 paznena 2
Tewma 2.6. Coneprxkanne yueOHOro MaTtepuania 2
IToxa3aTenbHas (Gynxuus, | [TokasarenbHas QyHKIHs, € CBOWCTBA U TpaduK
€€ CBOICTBA
Tema 2.7. Copep:xanue yueOHOT0 MaTepuana 4
[TokazarenbHble ypaBHEHUS [TokazarenabHble ypaBHEHUS! 1 HEPABEHCTBA
Y HEPAaBCHCTBA IIpakTnyeckoe 3anaTHe Ne9 Penienne noka3areabHbIX YpaBHEHUM 2
Tewma 2.8. Copep:xanne yueOHOTo MaTepuana 2
[IpumeneHne CBOWCTB | Penrenue moka3aTelbHBIX YPAaBHEHHH U MIOKA3aTEIbHBIX HEPABCHCTB
OKA3aTeNbHON QYHKIUM KontpospHas paboTa o TeMam 2.6 - 2.7 paszgena 2
Tema 2.9. Coneprxanne y4eOHOT0o MaTepuana 2

Jlorapupm quCcIa.

Jlorapudm uncna. JlecsTUUHBIN U HATYpAJIbHBIN JOTapu(pMbI

OK-01, OK-02,
OK-03, OK-04,
OK-05,
OK-06,
OK-07
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Hecaruunbiit IIpakTuyeckoe 3ausaTue Nel( CsoiicTBa nmorapudmoB 2
Y HaTypaJIbHBIH JIorapu(Mel
Tema 2.10. Copepxanne yaeOHOro MaTepuana 4
CgoiicTBa JiorapudgmoB ITpeobOpaszoBanue BeIpaXKEHUH, COIEPKAIIMUX JOTapruhMbI
IIpakTnyeckoe 3ansitue Nell IIpeoOpa3oBanue sorapu(MU4ecKUX BBIPAKECHUN 2
Tema 2.11. Coneprxkanne y4eOHOro MaTepuasia 2
Jlorapudmuueckas Qynkuus, | Jlorapuhmudeckas GyHKIHs, €€ CBOHCTBA U rpaduk
€€ CBOMCTBA
Tema 2.12. Coneprxanue yueOHOro MaTepuasa 4
Jlorapu¢mmdeckne Jlorapugmuueckie ypaBHEHHs 1 HEPAaBEHCTBA
YPABHCHIL 1 HEpapeHctsa IpakTuyeckoe 3ansitue Nel2 Jlorapudmuueckie ypaBHEHHS 2
IIpakTnueckoe 3ansaTue Nel3 Jlorapudpmudeckrie HepaBeHCTBA 2
Tema 2.13. IIpodeccnonanbHO OPHEHTHPOBAHHOE cOJAepsKaHue (coep:KaHNe NPUKJIATHOTO
Jlorapugmsl B NpUpOLE U | MOAYJIsSA)
TEXHUKE [Ipumenenne norapudma. Hcrtopust pasButus marematuku. Jlorapudmmueckas
cnupais B npupoje. Ee Matemarumueckue cBoiictBa. Mcnosnb3oBanue rpaduxon
(GyHKIMN 111 MCCIIEIOBAHUS TPOLIECCOB U 3aBHCUMOCTEH, KOTOPBIE BO3HUKAIOT MPU
peLIeHNH 33aJa4 U3 Pa3IMUHbIX 00JacTell HAyKU M peabHOM JKU3HU
IIpakTnueckoe 3ansaTue Nel4 Jlorapudmsl B IpUpoIie U TEXHUKE 2
IIpakTnyeckoe 3ausitneNelS Jlorapudmsl B Ipupoie U TEXHUKE 2
Tema 2.14. Coneprxkanne yueOHOro Marepuania 2
IIpumeHeHne Pemenue norapu@muueckux ypaBHEHH U HEPABEHCTB
norapu$mMoB K pemenuro | KonrtponsHas padorta mo temMam 2.9 - 2.12 paszgena 2
3a1a4y
Pa3nes 3 IlpsiMble M JIOCKOCTH B MPOCTPAHCTBE 18
Tema 3.1. Coneprkanne y4eOHOTo MaTepurania 4
IloBropenue r1utanumMeTpuu. | OCHOBHBIE (UIyphl, (GakThl U TeopeMbl IaHUMETpUu. OCHOBHBIE TOHATHUS
OcHoBHbIE NOHATHA | crepeoMeTpur. Touka, mpsMas, IUJIOCKOCTh, MpocTpaHcTBO. I[lonstue 00
CTEpPEOMETPUU AKCUOMAaTU4YECKOM IIOCTPOCHHUM CTEPEOMETPUM: aAKCHOMBI CTEPEOMETPUU U OK-01, OK-02,
CIIEIICTBUS U3 HUX OK-03, OK-04,
Tema 3.2. Conepxanue yueOHOro MaTepuasia 4 OK-05, OK-06,
TIpsMBIe U TIIOCKOCTH BsauMHOE  pacHoJIOKeHHe OK-07

NpsIMBIX B MPOCTPAHCTBE:  MEpeceKarolmecs,
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B IIPOCTPAHCTBE. | MApaJUICJIbHBIE W CKpeluBaroluecs npsMble. llapamnensHOCTh NpsAMBIX U I1K1.3
[TapauienpHOCTE  IPSMBIX, | INIOCKOCTEH B NPOCTPAHCTBE: IMapajulelbHbIE IpsIMbIE B  MPOCTPAHCTBE,
IPSIMO u IIJIOCKOCTH, | MApaJUICNIBHOCTh TPEX MPSAMBIX, MAPAUICIBHOCTh IPSIMOM M IIJIOCKOCTH. YIUIBI C
IUIOCKOCTEN COHAIIPABJICHHBIMM CTOPOHAaMH, YIOJ MEXAY HpsSMBIMA B IIPOCTPAHCTBE.
[TapayienpHOCTB INIOCKOCTEN: NapaJlIeIbHbIE IIJIOCKOCTH, CBOMCTBA MapaJUICIbHbIX
wiockocreil. IIpocreiiine nmpocTpaHcTBEHHbIE (UIYphl HA IUIOCKOCTU: TETpa’Jp,
Ky0, napajuiesienunes, HOCTPOCHUE CEUEeHU
Tewma 3.3. Coneprxkanue y4eOHOro MaTepuasia 2
[lepneHIUKYISIPHOCTD [lepneHIUKYNSApHOCTh MPSMOM W IUIOCKOCTH: HEPIEHIUKYJISAPHBIE IpsIMbIE B
IPSIMBIX IIPOCTPAHCTBE, MpsAMBIE NapaulebHble M TNEPHEHAMKYISPHBIE K IUIOCKOCTH,
Y IUIOCKOCTEN IIPU3HAK MEPIEHIUKYISIPHOCTH MpsIMOM W IUIOCKOCTH, TeopemMa O NpsMOi
NEPIEHIUKYISIPHON IIJIOCKOCTH
Tewma 3.4. Coneprxkanne y4eOHOro Marepuania 4
Yriuel  MeXAy — HOpAMBIMH | YTJIbI B MPOCTPAHCTBE: YTOJ MEXKIY MPSIMON U IUIOCKOCTBIO, JBYI'PAaHHBIA Yrodi,
U IIOCKOCTSMU JIMHEWHBIN YroJl ABYTPaHHOro yria. llepnenaukyisp U HaKJIOHHBIE: PACCTOSHUE OT
TOUKHU JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM J10 TIOCKOCTH, MPOEKIUs (PUTyphl Ha
IUIOCKOCTh. [leprneHauKyaspHOCTh IUIOCKOCTEH: NpU3HAK MNEPIEeHIUKYJISPHOCTU
JBYX IUIOCKOCTeH. Teopema o Tpéx nepneHauKyaspax
Tewma 3.5. IMpodeccnoHanbHO OPUEHTHUPOBAHHOE COAEP:KaHUeE (COAepPKaHUe MPUKJIIATHOIO
[Tpstmble U IIIOCKOCTH MO/LYJIst)
B IIPAKTHUYECKHX 3aJa4ax Pacrniono)xenre npsiMbIX U MJIOCKOCTEN B OKpY»KarolleM Mupe (Mpupoje, HCKYCCTBE,
apXHUTEKType, TeXHUKe). Pelienne npakTHKO-OpUEeHTHPOBAHHBIX 331a4
IIpakTnyeckoe 3anaTue Nel6 IlapannensHOCTE NIPSAMOM U INIOCKOCTU 2
Tewma 3.6. Coneprxkanne yueOHOro Marepuania 2
OcHoBHbIE B3aumHoOe pacrnosio)keHHe NpsIMBIX M IUIOCKOCTEW B mpocTtpaHctse. lloctpoenne
MIPOCTPAHCTBEHHBIC (GUTYPHI | CeYeHU I
U MX B3aMMOPAacIOJI0XKEHUE KonTtposnbHas pabota no pazneny 3
Pasnen 4. KoopauHaTthl H BEKTOPbI B IPOCTPAHCTBE 16
Tema 4.1. Coneprxanue yueOHOro MaTepuasa 2

Bektopsl B IpOCTpaHCTBE.
JleficTBUA ¢ BEKTOpaMHU

BGKTOp Ha IIJIOCKOCTH M B IPOCTPAaHCTBE. CiroxxeHre M BBEIUMTAHHE BCKTOPOB.
YMHOXeHHE BeKTopa Ha uuciio. PaznoxkeHune BekTopa 1o TpéM HEKOMILIaHApPHBIM
BektopaM. IlpaBuno mapamienenunena. Pemenue 3amay, CBSI3aHHBIX C
MIPUMEHEHUEM MPABUJI ACHCTBUHN C BEKTOpaMu
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IpakTnueckoe 3ansitue Nel7 «CnoxKeHne U BblYMTaHWE BEKTOPOBY 2 OK-01, OK-02,
OK-03, OK-04,
Tema 4.2. Cozepkanue yueOHOT0 MaTepuaia 4 OK'%SI%_(())I?('%’
Koopaunatst B | [IpsmoyronpHas cucreMa KoopAuHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa. K13
npocrpanctee. IIpocrenmme | [Ipocreiiimue 3amadyn B KOOpPAMHATaX. YTodn MexAy Bekropamu. CKalspHOe '
3a1a4n MIPOU3BE/ICHNE BEKTOPOB. BhIUMCIIeHHE YIIIOB MEXIY NPSMBIMH U IJIOCKOCTSMHU.
B KOOpJMHATAX KoopamHaTHO-BEKTOPHEIN METOJI TP PEHICHUN T€OMETPUUYECKUX 3a/1a4
IpakTuyeckoe 3ausaTne Nel8 «CkansipHoe MPOU3BEACHUE BEKTOPOB) 2
Tema 4.3. IIpogeccnonanbHO OPHEHTHPOBAHHOE cOJAepsKaHue (coep:KaHNe NPHKJIATHOTO
[TpakTHKO-OPHUEHTUPOBAHHBIE | MOTYJISA)
3aJaud  Ha KoopauHaTHOW | KoopnuHaTHas  IUIOCKOCTh.  BBIUWCIIEHME  pacCTOSHUN M IUIOm@Aed  Ha
IJIOCKOCTH KOOpJIMHATHOM TI0CKOCTU. KonnuecTBeHHBIE pacyeThl
IIpakTnueckoe 3ansaTue Nel9 KoopanHarHas IiocKoCTb 2
IIpakTuyeckoe 3ansitue Ne20 BrerunciaeHue pacCTOSHMM | IUIONIAJEH Ha 2
IJIOCKOCTH
Tema 4.4. Coneprxkanne yueOHOro Marepuania 2
Pemenue 3a1a4y Ha | KoopanHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH T'eOMETPUYECKUX 3aaad. Pemienue
KOOPIUHATHI 3a/1a4, CBSI3aHHBIX C TPUMEHEHHWEM TIPAaBWJI JCHCTBHA C BEKTOpaMH. 3ajadu
U BEKTOPHI TUTAHUMETPUH U CTEPEOMETPUN U METOJIbI UX PEIICHUS
Kontponbnas padota no pazneny 4
Pa3nes S. OcHoBbl TpuronoMerpun. Tpuronomerpuyeckne GyHKIUH 38
Tewma 5.1. Coneprxkanne yueOHOro Marepuania 4
OCHOBBI TPUTOHOMETPUU CuHyC, KOCHHYC M TAaHTEHC YHCIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC,
apKTaHTEHC  YHCJIOBOTO  apryMeHTa. |pHrOHOMETpHYECKas  OKPYXHOCTb, OK-01, OK-02,
ompesieNieHue TPUTOHOMETPUYECKHX (DYHKITUI YHCIOBOTO apryMeHTa OK-03, OK-04.
Tema 5.2. Coneprkanne y4eOHOTo MaTepurania 4 OK-OS: OK-06,
OcHoBHBIE [Ipeobpa3zoBanue TPUTOHOMETPHUYECKHUX BBIPAKCHHI. OcHOBHBIE 0K-07
TPUTOHOMETPHYCCKHE TPUTOHOMETPUYIECKHE (HOPMYITBI K13
TOXKIECTBA IIpakTnuyeckoe 3ansitue Ne21 «IIpeobpazoBaHust MPOCTEUIITNX 2
TPUTOHOMETPUYCCKHX BBIPAKCHHIN)
Tewma 5.3. Coneprxanne y4eOHOT0 MaTepuana 4
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[Mepuognueckre  GyHKIUH.

Oynkmus.  Ilepuogmueckue ¢yHkuuu. TpuroHoMeTpudeckue (QyHKIUH, HX

Tpuronomerpuveckue CBOWCTBA U TpapuKu

Gynxuum IIpakTuyeckoe 3ansaTHe Ne2?2 3HaKU TPUTOHOMETPUUECKUX (PYHKIIHIA

Tewma 5.4. Copepxanne yaeOHOro MaTepuana

IIpeoOpaszoBanue rpadukoB | CxkaTue U pacTsDKCHUE TPADUKOB TPUTOHOMETPHUYESCKUX ()YHKIIUA.
TPUTOHOMETPUUECKUX [IpeobpazoBanue rpaduKOB TPUTOHOMETPUUECKHUX (DYHKITHI

byHKIMHA

Tema 5.5. IIpodeccnonanbHO OPUEHTHUPOBAHHOE CO/lepP:KaHUe (COAep:KaHHue MPUKJIIATHOIO
Onucanue MOLYJIs1)

IPOM3BOJICTBEHHBIX Vcnonp3oBaHue CBOWCTB TPUTOHOMETPUYECKHX (YHKIMHA B TPOPECCHOHATBHBIX

IOPOIIECCOB  C  TIOMOIIBIO
rpaduxoB QyHKINN

3agadax. Mcnomp3oBanue rpadukoB (YHKIHMHA JUIS MCCICIOBAHUS IPOLECCOB U
3aBHCHMOCTEH, KOTOpbhIE€ BO3HHKAIOT MPU PEHICHUH 3a7ad M3 JIPYTHX Y4eOHBIX
JUCIUTUIUH ¥ PEATbHOM JKU3HU

IIpakTnyeckoe 3ansaTue Ne23 lcnonbp3oBaHue CBONCTB TPUTOHOMETPUUECKUX
¢byHKIMH B mpodecCHOHANbHBIX 3a/1a4ax

IIpakTnueckoe 3ansitue Ne24 lcrosb3oBaHME CBOWCTB TPUTOHOMETPUUECKHX
¢byHKIMH B TpodecCHOHANBHBIX 33a4ax
IIpakTnueckoe 3ansitue Ne25 lcnosb3oBaHHME CBOWCTB TPUTOHOMETPUUECKHX
¢byHKIMH B MpodecCHOHANBHBIX 33a4ax

Tema 5.6. Conepxanue yueOHOro MaTepuasa

OObpatHbie ObpatHbie (yHkiuu. OOpaTHble TpUroHomeTpuueckue QyHkuuu. Mx cBoiicTBa U
TPUTOHOMETPUUECKHE rpaduku

byHKIUN

Tewma 5.7. Conepxanue yueOHOro MaTepuaia

Tpuronomerpuueckue PenreHne TpUroHOMETpUYECKUX YPAaBHEHHUN

YpaBHEHUS IpakTuueckoe 3ansitue Ne26 TpuroHomerpuyeckue ypaBHeHuUs COS X = @, SiN X =

a,tgx=a,ctgx=a.

IIpakTuyeckoe 3ansaTue Ne27 [Ipocreiimme TPUrOHOMETPUIECKHAE YPAaBHEHUS,
CBOJSIIMECS K KBAAPATHBIM, PEIIAEMBbIE PA3JIOKEHUEM Ha MHOXKHUTEIH,
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OJITHOPO/IHBIE.

Tema 5.8. Copepxanne yaeOHOTo MaTepuana 4
Tpuronomerpuyeckue IIpuMepsl ~ TPUTOHOMETPUYECKHE  HEPABEHCTBA. Pemenne  mpocrenmmx
HCPAaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHCJIE C HCIOJIb30BAHHEM CBOWCTB
byHKIUH
Tewma 5.9. Coneprkanne y4eOHOro MaTepuasia 2
Pemenune 3aga4 | TpuroHomMeTpudecKue BoIpaKEHUs, YDAaBHEHUSI U HEPABEHCTBA
TPUTOHOMETPUU KonTponbHas pabora no paszaeny 5
Pa3nen 6. [IponzBoaHas pyHKIUM, ee IPUMEHEHUE 36
Tema 6.1. Monoronnocts | Conepkanue ydeOHOro Marepuana 2
byHKLIUY. OkcTpeMyMsl | [IpoMeXyTKH MOHOTOHHOCTH (YHKIIMU. MaKCUMyMbl ¥ MHHHMYMBI (YHKIIWH.
(G yHKITHIH. Touxu | HanGonpmiee u HanMeHbIIee 3HaueHNE (QYHKIINHM HA TIPOMEKYTKE
SKCTpEeMyMa
Tewma 6.2. Ilonsitue Coneprxkanne yueOHOro Marepuania 4
0 HenpepbIBHOCTH GyHKIMHM | HempepboiBHble GyHKIMH. METOI HHTEPBAJIOB IS PEIICHHs HEPABEHCTB
Tewma 6.3. Coneprxkanne yueOHOro Marepuania 2
[TpousBoaHas GyHKIMH [MpomsBomuast ¢yHkuu. I[IponsBomHbIe dyeMeHTapHBIX (QyHKIHA. DopmyIsl
HAaXO0XJACHUs TPOU3BOIHON CYMMBI, IPOU3BEAEHHUS M YACTHOTO OK-01, OK-02,
IpakTuyeckoe 3anaTue Ne28 «Dopmyisl gudGepeHnnpoBaHus 2 OK-03, OK-04,
OK-05, OK-06,
Tema 6.4. Coneprxanue yueOHOro MaTepuaia 2 OK-07
I'eomerpuuecknii CMBICH | ['eoMeTpUYeCKUl CMBICI MPOU3BOMHOM (QYHKIMHM — YrJIoBOoW Ko3(dUIIMEHT I1K1.3
IIPOU3BOJHON KacaTeJlbHOU K rpaduky (QyHKIMM B TOYKE. YpaBHEHHE KacaTeldbHOH K rpaduky
byHKIMH
Tema 6.5. IIpodeccnonaTbHO OPHEHTHPOBAHHOE COAEPKaHUE (COep:KaHMe NPHKJIATHOTO
Ddusnueckuii CMBICT | MOAYJIsI)
MIPOU3BOJHOMN Ouznyeckuil (MEXaHUYECKH) CMBICT MPOU3BOMHON. [IpuMeHeHHe MpPON3BOAHOMN
B 1po(ecCHOHANBHBIX | IS OMPEACTICHUS CKOPOCTH IMpoIlecca, 3a1aHHOT0 (HOpMYIIoi Wik rpaduKkoM
3a1a4ax
IIpakTnueckoe 3ansaTHe Ne29 ®dusnueckuil (MEXaHUYECKUI) CMBICI TPOU3BOTHOM 2
Tema 6.6. Conepxanue yueOHOro MaTepuasia 4
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[Ipumenenne mnpousBogHON | Bo3pacTtanue u yObiBaHuWe (YHKIMH, COOTBETCTBHE BO3pAcTaHUS U YOBIBaHUS
K wuccieqoBaHui0 (GyHKuui | QyHKUMKM 3HaKy mpous3BoaHOH. IIpumeHeHne NPOM3BOAHONW K HCCIEIOBAHUIO
Ha MOHOTOHHOCTh U | GyHKIMH HA MOHOTOHHOCTD U DKCTPEMYMBI.
3KCTPEMYMBI IpakTnyeckoe 3ansitue Ne30) IlpumeHeHwe NPOU3BOJHONM K HCCIIECIOBAHUIO 2
byHKIUH
Tema 6.7. Coneprxkanne y4eOHOT0 MaTepuasia 6
Hccnenoanue byHKkMi Anroput™ wuccienoBaHuss (GYHKIUI M TOCTpoeHUs ee Trpaduka ¢ IMOMOUIBIO
U TIOCTpOEHUE rpapuKoB npou3BoaHOM. [locTpoenne rpauKoB MHOTOUIEHOB C MCIIOJIB30BAaHUEM arlapara
MaTeMaTUYeCcKoro aHauusa. Mictopus pa3BuTus MaTeMaTHYECKOTO aHAIN3a
Tema 6.8. Coneprxkanne yueOHOro Marepuania 2
HanGonbinee n HauMmenbluee | HaxoxaeHne HauOONBIICTO W HAUMEHBIIETO 3HAYCHUS (DYHKIUH HA OTPE3KE.
3HaueHuss  QyHKUMH ~ Ha | [I[puMeHeHHe MPOU3BOIHOMN /TS HAXOXK/ICHUS HAMIYYIIETO PEHICHHS B MPUKIIATHBIX
OTpE3Ke 3aayax, IJs OMpeleleHHs CKOpPOCTH Tpolecca, 3agaHHoro (opMmysinoi wiu
rpadukom
Tema 6.9. IIpogeccnonanbHO OPHEHTHPOBAHHOE cOJepkaHue (Coep:KaHNe NPHKJIATHOIO
HaxoxneHne OnTUManbHOTO | MOXYJIsH)
pesyaprara ¢ nomolueio | [Ipuknagneie 3agaun, B TOM YWCIE COIHMAIHHO-DKOHOMHYECKOTO M (PU3UIECKOTO
IIPOU3BOJHON B | XapakTepa, UX PEUICHUE CPEICTBAMU MAaTEMaTHUECKOI0 aHAJIN3a
IIPAKTUYCCKUX 3a7a4ax IpakTuyeckoe 3anaTue Ne31 Haumensiee u HanbosnbIiee 3HaUeHUE (HYHKIIUN 2
IIpakTnueckoe 3ansitne Ne32 Hanmensbliee 1 HanOosblee 3HaueHUE (QyHKIIMN g
IIpakTnyeckoe 3ansitne Ne33 Haumenblee 1 HanOosblee 3HaueHUE QYHKIMU
Tema 6.10. Pemenune 3amau. | Conepxanue yueOHOro MaTepuaia 2
[IpounsBoHas Gbynkuyy, | JTupdepenimpopanne  Gynkumid. HMccnenoBanue  QyHKOME € TIOMOIIBIO
ee IPUMEHEHNE npou3BoiHoN. Hanbombliee 1 HauMeHblIee 3HaueHusl QYHKLIUU
Kontponbnas pabota no pazaeny 6
Pa3nes 7. MHOTOrpaHHHUKH U TeJ1a BpALECHHUS 46
Tema 7.1. Coneprxkanne y4eOHOT0o MaTepuania 2
MHororpaHHuKH IloHsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHMKA, BBIIYKIbIE U OK-01, OK-02,
HEBBINYKJIbIE MHOTOIPAaHHUKH; pa3BEPTKAa MHOIOTPAHHUKA OK-03, OK-04,
Tema 7.2. ConepxaHue yaeOHOro MaTepuaa 2 OK-05, OK-06,
[Ipusma. IIpsmas | [Tpusma: n-yroipHas mpu3Ma; TPaHU M OCHOBAHUS MPU3MBI; MpsSiMasi U HAKIOHHAs OK-07
W MIPaBWIbHAS TTPU3MBI MpU3Mbl; OOKOBass ¥ TOJHAs TOBEPXHOCTh MPU3MBL. IJEMEHTHI TMPU3MBI. I1K1.3
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[IpaBuinbHas npusma

Tema 7.3.
[Mapannenenunen, Kkyo

Copep:xanue yueOHOro MaTepuana

[Tapamnenenunen, NpsSMOYroJbHBIM Mapaienenunes U ero csoictea. KyO.
CeueHue ky0Oa, napajiesnenumnesna

Tema 7.4. Copepxanne yaeOHOro MaTepuana

[Tupamua. IIpaBunbHas | [Iupamuga: n-yrojibHas NHpamMuaa, IPAaHW M OCHOBAHHME MHUPaMHJbI; OOKOBas H
nvpamMua. VYcedeHHas | MOJHAS MOBEPXHOCTHh MUPAMUJIBL; MMPABWIbHAS M YCEUEHHAS MUpPaMHUAA. DIIEMEHTHI
nupamMusa nupamuibl. BerarcieHue 3JeMeHTOB MHOTOTPAaHHUKOB: pEOpa, AMaroHaiu, YIibl
Tema 7.5. Copepxanne yaeOHOro MaTepuana

boxkoBas u nonHas | [Inomans OOKOBOW IMOBEPXHOCTH M TOJHOW TOBEPXHOCTH TMPSMON MPU3MBI,
MOBEPXHOCTh IIPU3MBI, | IJIOIA b OCHOBAHUM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH MPSMOM Mpu3Mbl. [1nomans
MUPAMU/IBI OOKOBOH TIOBEPXHOCTH M IIOBEPXHOCTH TMPABWIBHON NHpaMUABI, TEOpeMa O

Ioniaau GOKOBOM MOBEPXHOCTH YCEUEHHOM MUPaMUJIbI
Tewma 7.6. Coneprxkanne y4eOHOro Marepuania

JIBI>KeHHE B IPOCTPAHCTBE.
CumMeTpHs B IPOCTPAHCTBE

HBI/I)KGHI/IC B IIPOCTPAHCTBC. CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPHA
OTHOCHUTCIIBHO TOYKH, HpﬂMOfI, INIOCKOCTH. DJIEMEHTBI CUMMCTpPUU B IMUpaMUIaX,
IapajlyICJICIIMIICAax

Tema 7.7.

IIpaBunbHbBIE
MHOTOI'PAHHUKH, ux
CBOMCTBA

Coneprxkanne y4eOHOro Marepuania

IlonsATHe mNpPaBWIBHOIO MHOIOTPAaHHMKA; IIpaBUJIbHAsA IIpU3Ma U IIpaBUIIbHAsL
nMpaMuia; MpaBWiIbHAsE TPEyrojibHas NHUpaMUAAa W MPaBUIBHBIA TeTpa’ap; KyoO.
IIpencrasnenue o MpaBUIBHBIX MHOTOIPAHHUKAX: OKTAa3Jp, JOAEKAdAp U UKOCAdP.
JIBu>keHHe B MPOCTPAHCTBE.  ODJEMEHThl  CUMMETPUU B IPABHIBHBIX
MHOT'OIPaHHUKAX

Tema 7.8. Cummerpus B

npodeccuu. Ceuenus
MHOTOTPaHHHKOB

B npodecCHOHATBHBIX
3aayax

IpodeccuonajibHO OpUEHTHPOBAHHOE COAeP:KaHMe (CoepPKaAHNe MPUKJIIATHOTO
MOIYJIs1)

CumMmerpust B NpHUpPOJE, AaApPXUTEKType, TEXHUKEe, B ObITy, B Mpodeccuu.
Vcnonb3oBaHue IBU)KEHUI B MPOCTPAHCTBE MpPU PpEIIEHUH MPOPECCHOHATBHBIX
3amad. CeueHus npusmsl U nupamuisl. [locTpoeHne cedyeHHii MHOTOTPaHHUKOB,
UCIOJIb3YSl METOJ CIIEJOB. BBINOJIHEHHE BBIHOCHBIX IUIOCKHX 4YEpTeXeW u3
PUCYHKOB ITPOCTHIX 00BEMHBIX QUTYp (BUA CBEPXY, COOKY,CHU3Y)

IIpakTnueckoe 3ansaTue Ne34 [Ipumepsl cumMmmMmeTpHiil B mpodeccuu

IIpakTuyeckoe 3anAaTHE Ne3S BInoIHEHNE BBIHOCHBIX INTIOCKUX YEPTEKEN U3
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PHUCYHKOB ITPOCTHIX 00BEMHBIX (QUTYp (BH] CBEPXY, COOKY,CHUY)

IIpakTnueckoe 3ansaTHe Ne36 CeueHus npu3Mbl U NHUPaMUIbI

Tema 7.9. Copepxanne yaeOHOro MaTepuana

[wmaap, ero | [lunuaapuyeckas MOBEPXHOCTh, 00pa3yIOIINe IHIUHIPHIECKON TOBEPXHOCTH, OCh

COCTaBJIAIOLIHE. Ceuenue | IIMIMHIPUYECKON MOBEpXHOCTH. LIMIMHAp: OCHOBaHMS M OOKOBAas IOBEPXHOCTH,

WIMHIpA oOpasyromiass ¥ OCh; IUIOMAAb OOKOBOW W TOJHOW IMOBEPXHOCTU. M300paxkeHue
WIMHIPA HA TIockocTH. Pa3Béprka mumuuapa. CedeHus muiuHApa (TUIOCKOCTHIO,
napajuieIbHOW WM NEPICHIUKYISIPHON OCH ITWIINHIPA)

Tewma 7.10. Coneprxkanne y4eOHOro Marepuania

Konyc, ero cocrasistomue.
CeueHue KoHyca

Konnueckas moBepxHoCTh, 00pa3yronie KOHMUECKOW MOBEPXHOCTH, OCh U BEPILIMHA
KoHH4eckoil noBepxHocTu. KoHyc: ocHOBaHME M BeplIMHA, Oo0Opasyrolias U OCh;
101131 OOKOBOI U IOJTHOM MOBEPXHOCTH

IIpakTnueckoe 3ansaTue Ne37 KoHyc 1 €ro 31eMeHTbI

Tema 7.11.
VYceuennblii konyc. CeueHue
YCEYEHHOr0 KOHyca

Copep:xanue yueOHOro MaTepuana

VYceu€HHbI KOHYC: 00pa3yrolIfe U BBICOTa; OCHOBAHMS M OOKOBas MOBEPXHOCTb.
N3o00paxenne KkoHyca Ha TIUIOCKOCTH. Pa3BépTka konyca. CedeHus KOHYyca
(TIOCKOCThIO, MApajuIeIbHOM OCHOBAaHHIO, M IIJIOCKOCTBIO, MPOXOASILEH uepe3
BEPILHUHY)

Tema 7.12.
[ap u chepa, ux ceueHus

Coneprxanne yueOHOro MaTepuana

Cdepa u map: ueHTp, paguyc, 1uaMeTp; Iouaab NoBepXxHocTH cheprl. Bzanmuoe
pacrioyio)keHre cdepbl M IUIOCKOCTH; KacaTelbHas IIOCKOCTh K  cdepe.
N306pakenue cgepsl, apa Ha miockoctu. CeueHus mapa

Tema 7.13.

Ilonatue o0 oOBeMe Tena.
OObeMbl MHOTOTPAaHHUKOB U
TEJ BpaIICHUS

Copep:xaHue yueOHOTo MaTepuana

[Tonsitue o0 o6béMe. OcHOBHBIE cBoOWcTBa 00BEMOB Tel. OO0BEM NUpaMHIIBI,
MPU3MBI IUIMHJPA, KoHyca. O0BEM 11apa U miomaab chepbl

Tema 7.14.
O0BeMBI nu TUIOIIA N
MOBEPXHOCTEN MOJOOHBIX Tell

Copepxanne yaeOHOTO MaTepuana

[Tono6ubIe Tena B mpocTpaHcTBe. COOTHOMICHUSI MEXTY TUIOIIAIMU TOBEPXHOCTEN
A 00bEMaMH MMOJOOHBIX TEN

Tema 7.15.
KomOuuamm
MHOTOTPaHHUKOB A Ten

Copepxanne yueOHOTo MaTepuana

MHororpaHHuK, OMHMCaHHBbIN O0KoJIo cepbl. Cdepa, BONUCAaHHAS B MHOTOIPAaHHUK
WJIM B TEJIO BpalleHus. MHOIOrpaHHUK, BIUCAHHBIN B TEJIO BPALLEHUS
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BpaIlCHUS

Tema 7.16.
KoMOunauun
FCOMETPHUYCCKUX  TeJl  Ha

IIpodeccnonabHO OPUEHTHUPOBAHHOE CO/lepP:KaHUe (COAepP:KaHHue MPUKJIIATHOTO
MOYJIs1)

Hcnonn3oBanue KOM6I/IHaHI/II71 MHOI'OI'PAaHHHUKOB W TCJI BpallICHUA HAa IPAaKTUKE

MpaKkTHUKe IIpakTuyeckoe 3anaTHe Ne38 MHOrOrpaHHUKH B MPAKTUKO-OPHUEHTUPOBAHHBIX 2
3a/aqax.
IpakTnyeckoe 3ansitue Ne39 Tema BpaleHHs B MNPAKTUKO-OPUEHTHUPOBAHHBIX 2
3a/1a4ax.
Tema 7.17. Pemenue 3amau. | Conepkanue yueOHOTO MaTepualia 2
MpnuororpanuMky M Tena | Beruncnenne  BenwuuH  (ANIMHA,  yrod, 00BeM, IUIOMIAAb  [TOBEPXHOCTH)
BpallleHus TeOMETPUUYECKUX PUTYP, UCTIOTB3Ys H3yUeHHBIE (HOPMYIIBI K METO/IbI
KonTponbHas padbota
Pasnean 8. [lepooOpasnas pyHKUMHU, ee IPUMEHEHHE 16
Tewma 8.1. Coneprxkanne yueOHOro Marepuania 4
[TepBoobpaznas pyHKIIUU [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
Tema 8.2. [Tnomans | Coneprkanue yueOHOT0 MaTepuaia 4
KPUBOJIMHENHON  Tpaneuuu. | IHTerpai, ero reoMeTpuieckuii 1 pu3mueckuii cMpIci. Beraucienue uHTErpaia mo
®dopmyna Herorona — | popmyine HeroTona-JIeitOHuma
JleiiOnuma IIpakTnueckoe 3ansaTue Ne4) d®opmyna Herotona - JleiiOnuna. 2
OK-01, OK-02,
Tema 8.3. IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHME (COIepPKAHME NPUKJIATHOTO OK-03, OK-04,
OmnpeneneHHbIi UHTETpal | MOLYJIsl) OK-05. OK-06
B npodeccuoHanbHON | Pemenne 3a1a4 Ha MPUMEHEHNE HHTETpasia JJIsl BBIYUCICHHUS (QU3MUCCKUX BETUUUH OI’<-07 ’
NeSATeTbHOCTH U )KU3HU Y TUI0Ia e K13
IIpakTuyeckoe 3ansaTue Nedl PemieHue 3amau Ha NpUMEHEHUE MHTErpana s 2
BBIYUCIICHHS (PU3UYECKUX BEJIMYUMH U TUIOMIAEH 2
IpakTHyeckoe 3anaTHe Ned42 BriuncieHue onpeeneHHoro HHTerpaina
Tema 8.4. Pemenme 3amau | ComepkaHue ydeOHOro MaTtepuana 2
Ha Haxoxzaenue | [leppoobpasHas u mHTErpan
nepBooOpa3HoOn KonTponbHas pabota mo pazaeny 8
U €€ IPUMEHEHUE
Paznen 9. Teopusi BeposiTHOCTEl M CTATHCTHKA 34
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Tema 9.1.
[IpeacraBienue JTAHHBIX
1 ortucarciibHasd CTaTUCTHKA

Cojnepxkanne y4eOHOro MaTepHuaia

[IpenacraBnenne JaHHBIX C MOMOIIbI0 Tabmum W jguarpamm.  CpenHee
apudmernueckoe, MeAWaHa, HAWUOOJIbIIEe W HAWMCEHbBIIEE 3HAYCHHS, pa3Max,
JUCTIEPCHS], CTAaHIAPTHOE OTKJIOHEHHUE YMCIIOBBIX HAOOPOB

Tema 9.2.
CocraBieHne Ta6IMII
U JuarpaMM Ha IPAaKTHUKE

IIpodeccnonaibHO OPUEHTHPOBAHHOE COAEP:KaAHMeE (CO/lepPKAHMe MPUKJIIATHOTO
MO/1YJIfA)

[TepBuuHas 0OpabOTKa CTATUCTHYECKHUX JaHHBIX. [ paduueckoe ux mpencraBiIcHHE.
HaxoxneHue CpeqHMX XapaKTepHCTUK, HaONI0NaeMbIX JTaHHBIX. [IpuMeHeHue
CTATHCTUYECKUX METOJIOB JIJIsl pelieHuUs MPOodECCHOHATBHBIX 3a/1a4

IpakTuyeckasi padora Ne43 [TepBuunas 0OpabOTKa CTATUCTUYCCKUX JTAHHBIX
IIpakTnueckas paGora Ned4 [IpumeHeHHE CTATUCTUUECKMX METOJOB JJIs
penieHus nmpodeccuoHanbHbIX 3a1a4

N

Tema 9.3.

Onepanuu HajJ COOBITHIMH,
HaJl BEPOATHOCTSIMH.
VYcnoBHas BEpOSTHOCTh

Copep:xanue yueOHOro MaTepuana

CrnyuyaiiHble SKCIIEPUMEHTHl (OMBITHI) W CIy4aiHble COOBITHUS. JIeMEHTapHbIE
coObITHS (MCXObI). BeposATHOCTh CilydallHOTO COOBITHS. BIIM30CTh YacTOTHI U
BEPOATHOCTH cOObITHII. CiyualiHbIe OMBITHI C PABHOBO3MOKHBIMH 3JI€EMEHTAPHBIMU
coOBITUSAMU. BeposATHOCTM  COOBITHH B ONBITAX C  PAaBHOBO3MOXKHBIMHU
dJeMEHTapHbIMU  COObITHsIMU. Omepaluu  HaJx  COOBITHSIMU:  TIEPECEUCHHUE,
o0BbeIMHEeHNE, TMPOTHUBOIONIOXKHBIE cOoObITUS. Jluarpammer Diinepa. Dopmyna
CIIOKEHHUS BEPOSTHOCTEH. YCIOBHAsh BEPOSITHOCTh. YMHOXEHHE BEPOSITHOCTEH.
Jepeso ciyyaiiHOro sxkciepuMenTa. @opmyia nojHou BeposTHOCTU. HezaBucnumbie
COOBITHS

IIpakTnueckoe 3ansaTne Ne45 OrieHka BEpOSTHOCTU COOBITUS

IIpakTnueckoe 3ansaTue Ne46 Pemenue 3a1a4 Ha BEpOSITHOCTh COOBITUM

Tema 9.4.
DJ1eMeHThl KOMOUHATOPUKHU

Coneprxkanne yueOHOro Marepuania

KomOunatopHoe mpasuino ymHokeHus. IlepectanoBku u ¢akropuan. Ywucno
couetanuil. Tpeyronbauk Ilackans. @opmyna 6uHoma HeroToHa

IIpakTnyeckoe 3ansiTue Ne47 DiaeMeHThl KOMOMHATOPUKU

Tema 9.5.

BepositHOCTB

B npodeccuoHaIbHbIX
3a/1auax

IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHME (COiePKAHME NPUKJIIAHOIO
MOJLYJIst)

Brruucnenne BeposiTHOCTEH ¢ MCmoab30BaHueM (opmyn komOuHatopuku. OreHKa
BEPOSATHOCTH  COOBITHSI B NpOoQeCCHOHANBHOW  JIeATENbHOCTH. PemieHue
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poecCHOHANBHBIX 33/1a4 Ha BEPOSTHOCTH COOBITHS

IIpakTuyeckoe 3ansiTue Ne48 BoruucieHrue BEpOSITHOCTEN C UCIOJIb30BAHUEM 2

hopmya KOMOMHATOPUKH

IIpakTuyeckoe 3ansiTue Ne49 Pemenne npodeccuoOHaTbHBIX 33a4 Ha

BEPOSTHOCTH COOBITHUS 2
Tewma 9.6. Coneprxkanne y4eOHOro MaTepuania 2
Cepun  mocnenoBarenbHbIX | buHapHbIil citydaiiHbld ONBIT (MCIBITAaHKWE), YCIeX W Heynaada. HesaBucuUMBbIC
UCIIBITAaHUN ucnbiTanus. Cepus HE3aBUCHMBIX HCHBITaHWM 10 mniepBoro ycnexa. Cepus

HE3aBUCUMBIX UCIIBITAHUI bepHymm
Tema 9.7. Copep:xanue yueOHOro MaTepuana 4
Crny4aiinbie Bean4uHbl | CrydaiiHas BenuuuHa. Pacnipenenenue BeposiTHocTel. JluarpaMma pacrpeneneHus.
U pacnpeieieHusl. [Ipumepsl pacmpeneneHuid, B TOM 4YHCIIe, T€OMETPUYECKOE U OMHOMHUAIHHOE.
MaremaTtnueckoe OXuAaHue | YuCloBble XapaKTEPUCTHKHM CIyYalHBIX BEIMYMH: MATEMaTHYECKOE OXHJaHHE,
CIIy4yallHO! BEIMYHMHbI JUCIIEPCHUSl U CTaHJAPTHOE OTKJIOHEHUE. [IpuMepsl nmpuMeHeHnsT MaTEMaTUYECKOTO

OXKUJaHMs, B TOM YHUCJIE B 33Jayax U3 IOBCEJIHEBHOM JXM3HU. MaremaTuueckoe

OXUJaHHe OMHAPHOM cimy4yailHOW BeIMYMHBI. MaTeMaTHueCKOoe OXHUAaHUE CYMMBbI

CIIy4alHbIX BEMMYMH. MaTeMaTHuuecKoe OXUJAAHUE U JUCHEPCUsl T€OMETPUUYECKOTO

1 OMHOMHUAJIBHOTO pacipeesIeHui

IIpakTuyeckoe 3anaTue Ne50 YUricioBble XapaKTEPUCTUKHU CIIy4YallHbIX BEIMYHUH: 2
Tema 9.8. Copepxanne yaeOHOT0 MaTepuala 2
3akoH  OompIIMX  uMcel | 3aKOH OONBIIMX YHCENT W €ro pojb B Hayke, MPHPOJAE U obOuiecTBe. BrIOOpOUHBIi
HenpepeiBHble  citydaiiHble | MeTO/ HcclieoBaHU. [IprMepbl HENMpEepBIBHBIX CIy4alHBIX BeTWYWH. DYHKIUS
BEIMYMHBI (pacIpesieNieHts). | INIOTHOCTH paclpe/ielicHusl. PaBHOMEpPHOE paclpelelicHHe H ero CBOMCTBa.
Hopmanesnoe pacnipenenenue | I[ToHATHE 0 HOPMAIBHOM paclpeieIeHuH

IIpakTnyeckoe 3ansitue NeS1 BoiOopouHbIii METO1 HCCIIETOBAaHHH. 2
Tema 9.9. Pemenue 3amau | Conepkanue yaeOHOTO MaTeprala 2

KOMOWHATOPUKH, CTATUCTHKH
Y TEOPHUH BEPOSTHOCTEN

OnemeHTsl KoMmOuHatopuku. CoObITHEe, BEpOATHOCTH COOBITHS. ClloKeHHe u
YMHO>KEHHE BEPOSATHOCTEN

KontponbHas pabota no pazaeny 9
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IIpodeccnonaibHO OPMEHTHPOBAHHOE COJEPKAHUE
BapuaTuBHbBIi NPUKJIATHONH MOTYJIb®

46

Paznen 10. MaTematudeckuii npaktukym® (mpumep aas YITIC 09.00.00) 46

Tema 10.1. Coneprxkanue y4eOHOro MaTepuasia 10

Martpuiibl 1 OnpeaeIuTenn Crnioco0pl pelieHus cucTeM JIMHEWHbIX ypaBHeHui. [Tonsitust: marpuna 2x2 u 3x3,
omnpeaenuTenb MaTpuibl. Meton ['aycca pemieHus CUCTEM JIMHEHHBIX ypaBHEHUM.
Pemenue npuknagaeix 3a1a4. [Ilpumenenue Matpuil B ”HPOpPMAaTHKe

Tewma 10.2. Coneprxkanue y4eOHOro MaTepuasia 8

DeMeHTHI BeKTOpHOU | KommanapHble BekTophl. PasnoxkeHune BeKTopa MO TpeM HEKOMIUIaHAPHBIM

anredpsl BEKTOpaM. YpaBHEHHE IUIOCKOCTH. ['eoMeTpuuecKuid CMBICI OmpenenuTens 2x2.
Pemenue npukiIaaHpIX 3a1a4y

Tewma 10.3. Coneprxkanne yueOHOro Marepuania 8

KommnekcHsle uncna [Tonatue xomriuiekcHOro uucia. ConpsKeHHblE KOMIUIEKCHBIE YMCIa, MOAYlb U
apryMEeHT KOMIUIEKCHOTo umcia. Popma 3amicu  KOMIUIEKCHOTO — YHMCIIa
(reomeTpuueckasi, TpUTOHOMETpUYecKas, anreOpanueckas). Apudmernueckue
JEWCTBUS C KOMIUIEKCHBIMU YHCIIAMHU

Tema 10.4. Copep:xanue yueOHOro MaTepuana 6

I'pacsr [Tonsatue rpada. CmssHbli rpad, nepeBo, HUKI Trpad Ha IUIOCKOCTH. PemieHue
NPUKIAAHBIX 331a4. [Ipumenenue rpaga B uHpopMaTuke

Tema 10.5. Coneprxkanne yueOHOro Marepuania 6

3anaun MareMaTudeckoi | Bapmannonusiit  psa.  Ilomuron wactror u  rucrorpamma.  CTaTHCTHUECKHE

CTaTUCTHKH XapaKTEPUCTHKH Psijia HAOIFOIaeMbIX JAHHBIX

Tema 10.6. Conepxanue yueOHOro MaTepuaia 6

Jlornueckue omepauuu | Jlornueckue omepauuu. IlpumenHenue auarpamm Oinepa—BeHna mis peleHue

C MHOXXECTBaMH TEOPETUKO-MHOKECTBEHHBIX 337a4 MPO(ECCHOHATFHONW HAINpPaBICHHOCTH, 3a/1ad
UHPOPMATUKU M JPYTUX YUYEOHBIX JAUCHUIUIMH W [ ONMCaHUS pealbHBIX
MPOLECCOB U SIBJICHUI

Tema 10.7. Coneprxanue yueOHOro MaTepuasa 2

Pemenne 3aga4 | [I[pumMeHeHne W3yYEHHBIX MaTeMaTWdecKnx (aKTOB K PpEHICHWIO 3a1ad U3

MaTeMaTHYeCKOro pa3nuyHbIX 001acTeil HAYKH U peaIbHOM KU3HU
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MpaKTUKyMa \ KonTponpHas pabora no pazaeny 10

IIpomeskyTouHas arrectanus (JK3amMeH)

Bcero:

340
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3. YCJIOBUSI PEAJIM3AILIMA OBIIIEOBPA3OBATEJLHOM YUEFHOM
AANCHUIIIINHBI
3.1. MaTepuajibHO-TEXHUYECKOE o0ecrneveHme:

JUig peanu3anuu MporpaMMbl y4eOHOM JUCHUIUIMHBI B HAJIWYMM UMEETCS y4eOHBIN
KabuHer MareMaTuku. [lomenienne kaOuHeTa YAOBJIETBOpseT TpeboBaHusM CaHuUTapHO-
sanuAeMuonornyeckux npasui 1 Hopmatubos (CanlluH 2.4.2 Ne 178-02) u ocHalieHO TUIIOBBIM
000pyTIOBaHUEM.

OobopynoBanue y4eOHOro kaduHera U padbounx MecT KaOUHeTAa:

- IapThI;

-CTYJbS;

- IOCKa C MarHUTHOW MOBEPXHOCTHIO;

- pabouee MeCTO MPEeToIaBaTes;

-HarJSIIHBIE  TOCOOMst  (y4eOHWKH, OMOpPHBIC KOHCICKTHI-IJIAKAThI, CTEHIbI, KapTOYKH,
pa3IaTOYHBIA MaTeprai, KOMIUICKTBI TPAKTHYCCKUX PadoT).

- JI0CKa C MarHUTHOW MOBEPXHOCTHIO;

- KOMIUIEKT U3MEPUTEIbHBIX HHCTPYMEHTOB: JINHEWKA, TPAHCIIOPTHUD, YTOJIBHUK, IUPKYJIb;
TexHuuyeckue cpeacrna:

- KOMIIBIOTEP;

KoMmieKkT yueOHO0—MeTOAUYeCKO TOKYMEHTAIIUM:

-paboyast mporpamMma y4eOHOW TUCIUTUIMHEI «MaTteMaTukay

- TEMAaTUYECKOE IIJITAaHUPOBAHUE;

- METOJUYECKUE YKa3aHUs N0 MPAKTUYECKUM 3aAHITHUSIM.

- IpOrpaMMa U METOMYECKHE YKa3aHUS [0 BHEAYIUTOPHON CaMOCTOSITENbHOM paboTe
CpeacrBa KOHTpPOJIA:

- KOMIUIEKT KOHTPOJIbHO — U3MEPUTEIIbHBIX MAaTEPUAJIOB MO JUCLUUILIINHE;

- KOMIUJIEKT MPaKTUYECKUX paboT;

- KOMIUIEKTHI TECTOB M0 pa3zesiaM JUCLUUILTNHBI.

Harasimaole mocoons:

—IUTaKaThl, TAOIHIIBI, CXeMBI, (hoTorpaduu, KapTOUKH, JIOTUYECKUE CTPYKTYPHL;

3.2. UupopMmanoHHOe obecriedeHHs peaju3aluy NPOrpamMMbl
3.2.1 OcHOBHBIC MeYATHBIEC H3TAHNA:

1. Marematuka : y4e0.171s1 CTyJIEHTOB y4eOHbIX cpell. mpod. obpazosans/ M.U. bammakos.-
M:O6pa3oBare10HO U3IATEIHCKUM LIEHTP «AKageMus», 2025t

2.AnreOpa u Havana ananu3a.l10-11 k. Anumos 1. A., Konsrun FO.M. u ap M.: IIpocBemienue,
2020r

3.I'eometpus 10-11 xxn : JI.C. Atanacsan, B.®.byry3oB u ap- M.: [Ipocsemienue, 2020r

4.Mopaxosuu A.I'. AnreOpa u Hayana Maremaruyeckoro ananusa. dactp 1. Yue6uux10-11 ki1.-
M.,2013

5.Mopakosud A.I'. Anre6pa u Hauana MatemMaTudeckoro aHammsa. Yacts 2. 3agaunnk10-11
Ki1.-M.,2020

6.CmupaoBa 11.M, Cmupnos B.A I'eomerpust 10-11 ki1 — Muemosuna, 2020
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3.2.2 OcHOBHBIE YJIEKTPOHHbIE U31AHUSI

1. Bcepoccuiickue wuHTepHeT-onmuMmuansl. - URL: https://online-olympiad.ru/ (mara
obpamenust: 12.07.2021). - TekcT: 37eKTPOHHBIN.

1. Enunas xomteknus mudpoBsix oOpaszoBareabHbIX pecypcos. - URL: http://school-
collection.edu.ru / (nara obpamienus: 08.07.2021). - TekcT: 3ACKTPOHHBIH.

2. Hudopmanmonnas cucrtema «EnuHOe OKHO JocTyma K 00pa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru / (mara ooOpamenus: 02.07.2021). - Tekcr:
3JIEKTPOHHBIMN.

3. Hayunas snexrponnas 6ubnuoreka (HOB). - URL: http://www.elibrary.ru (mara
obpamienusi: 12.07.2021). - TekcT: 3JI€KTPOHHBIH.

4. OtkpeIThiii - kOIemK. Matemaruka. - URL: https://mathematics.ru/ (mara
obparmenusi: 08.06.2021). - TekcT: 37I€eKTPOHHBIH.

5. IMoBropum matematuky. - URL: http://www.mathteachers.narod.ru/ (mara
obpamenust: 12.07.2021). - TekcT: 37IeKTPOHHBIN.

6. CnpaBo4YHUK 1o MaTeMaTHKe IS LIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara o6pamenus: 12.07.2021). - Tekcr:
3JIEKTPOHHBIMN.

7. Cpennsis Maremarudeckas mHTepHeT mkoia. - URL: http://www.bymath.net /
(mara obpamenus: 12.07.2021). - TekcT: 3JeKTPOHHBIH.

8. ®denepanbhbiii mopran «Poccuiickoe oopasosanmey». - URL: http://www.edu.ru /
(mata obpamenus: 02.07.2021). - Tekct: AMEKTPOHHBIN.

9. ®denepanbHbIl 1IEHTP WHGOPMAIMOHHO-00pa3oBaTebHBIX pecypcoB. - URL:
http://fcior.edu.ru / (zata oopamenus: 01.07.2021). - TekcT: 21€KTPOHHBIH.

3.2.3 JIoOJHUTENIbHBIC HCTOYHUKH
1. Mopakosuy A.I'. AnreGpa 1 Hayanma MaTemMaTudeckoro asanusa. Jacts 1. YueOnuk10-

11 x1.-M.,2020

2.  Mopaxosuu A.I'. AnreOpa u Hayana MaremMarndeckoro ananmmsa. Yacte 2. 3amaunukl0-
11 kn1.-M.,2203

3. Cwmmpnoa .M, Cmupnos B.A TI'eomerpus 10-11 ki1 — Muemo3suna, 2020
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4. KOHTPOJIb M OlIEHKa pe3yJIbTATOB OCBOCHHS 001e00pa3oBaTeIbHOM

JTUCIHHUILINHBI

Kontpoais u omeHka pe3yibTaToB

OCBOCHUA

00111e00pazoBaTeIbHOM

AUCHUIIIIMHBI PACKPBIBAIOTCA YCPC3 NUCHUILIMHAPHBIC PC3YJIbTAThl, HAIIPABJICHHBIC

Ha (QopMHUpOBaHHE OOIIUMX U MPOPECCHOHATBHBIX KOMIETCHIIMH MO paszaenam

U TeMaM COJIepKaHMsI y4eOHOTO MaTepuaia.

Oob6masi/mpodeccnoHabHasA Paznen/Tema Tunm  oOUEeHOYHBIX
KOMIIEeTeHI[HS MepONpUsITUSs
OK 01. Bwibupars cmocoOwr | Tema 1.1, 1.2IT-0/c’, 1.3, 1.4 TI-o/c, TectupoBanue
peleHus 3amau | 1.51I-0/c, 1.6, 1.7. YcTHBIN onpoc
poQeCCUOHANTLHOM Tempi 2.1 -2.12, 2.1311-0/c, 2.14. MareMaTnueckuii
eATENBHOCTH Temnr 3.1 - 3.4, 3.5I1-o0/c, 3.6. MKTAHT
Tewmni 4.1, 4.2, 4.311-0/c, 4.4.
TPUMCHHTCIIEHO Temsr 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9. Ilpencrasnenne
K pa3JIMYHbIM KOHTEKCTaM Temsl 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, pe3yNIbTaToOB
6.9 TI-o/c, 6.10. MIPAKTUYECKHUX
Temmt 7.1- 7.7, 7.8 TT-o/c, 7.9 - 7.15, pabor
7.16 IT-o/c, 7.17. 3amura
Temnr 8.1, 8.2, 8.311-o/c, 8.4. WHIUBUTYAJIbHBIX
Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4, MIPOEKTOB
9.5 IT-0/c, 9.6 - 9.9. KoHuTpoabHas
P10 IT-o/c paGoTa
Brinmonnenue
3aJJaHui
IIPOMEKYTOUYHON
aTTeCTalluu
OK 02. Ucnons3oBars | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
COBpPEMEHHEIE cpencrea | 1.511-0/c, 1.6, 1.7. YeTHEIH ompoc
THIOMCKa, anamuza | Lembl 2.1 -2.12, 2.131T-o/c, 2.14. MareMaTudeckuit
Tewmsr 3.1 - 3.4, 3.511-0/c, 3.6.
1 MHTCPUPCTAHI | ro i1 4.1, 4.2, 4.311-0/c, 4.4, AMITART
uHpopmaLu, Tewmbr 5 .115 .4,’5.5 H-o/c’, 5.6 -5.9. Ilpencrasnenne
" MHOOPMAHOHHBIE | ey 6.1 6.4, 6.5I1-0/c, 6.6 - 6.8, pe3ysibTaToB
TEXHOJIOTHH 6.9 TI-o/c, 6.10. MPAKTHICCKHIX
A1 BBINOJIHEHHA  3aAad | Temwr 7.1- 7.7, 7.8 IT-0/c, 7.9 - 7.15, pabor
npodeCCHOHATBEHON 7.16 I-o/c, 7.17. 3amura
eI TeIIbHOCTH Tewmsr 8.1, 8.2, 8.311-o0/c, 8.4. HHIWBUYaIbHBIX
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4, MIPOEKTOB
9.5 I-o0/c, 9.6 - 9.9. KoHnTposbHast
P10 IT-o/c paboTa
Brinmonnenue
3aJaHui
MIPOMEXKYTOUHOU
aTTeCTalluu
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OK 03. [Tnanuposare | Tema 1.1, 1.211-o/c, 1.3, 1.4 II-o/c, | TectupoBanwue
u peammsossBate | 1.511-0/C, 1.6, 1.7. VYeTHBII onpoc
COBCTBEHHOE Tewmsr 2.1 - 2.12, 2.1311-0/c, 2.14. MaTeMaTHaecKuii
IPOBECCHOHATBHOE Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6. MKTAHT
Temr1 4.1, 4.2, 4.311-0/c, 4.4.
W JMYHOCTHOC  PA3BUTHC, | oy 5154 5.5 [T-0/c, 5.6 -5.9. [IpencraBnenue
NpCAUpUHUMATEIECKYTO Tewmsl 6.1- 6.4;, 6.5I1-o/c, 6.6 - 6.8, pe3yJIbTaTOB
JESITeNIbHOCTD 6.9 TI-o/c, 6.10. MPAKTUYECKUX
B TpodeccHoHanbHoi cdepe, | Temsr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, pabot
HCIIOJI30BaTh 3nanus | 7.16 I1-o/c, 7.17. 3ammura
no mpaBoBoi W ¢uHaHCOBOM | Temsl 8.1, 8.2, 8.311-0/c, 8.4. WHUBUTYAJIbHBIX
rpamotHoctd B pasnuunbix | Temsl 9.1, 9.2 TI-o/c, 9.3, 9.4, IIPOEKTOB
JKU3HEHHBIX CHTYAIUIX 9.5 II-0/c, 9.6 - 9.9. KonrpossHas
P10 IT-o/c pa6ota
Brinosinenue
3aJIaHUN
IIPOMEXYTOUYHOU
aTTecTaluu
OK 04. Oddextusno | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c, | [IpencraBnecuue
B3aMMO/ICHCTBOBATE 1.51T-o/c, 1.6, 1.7. PE3yIbTaTOB
u pabotats B Komtektupe | LeMbI2.1-2.12,2.13 [T-o/c, 2.14. IPaKTHYECKHUX
1 KOMatIe Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6. paBor
Teme1 4.1, 4.2, 4.311-0/c, 4.4.
Temnr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.
Temn1 6.1- 6.4, 6.5I1-o0/c, 6.6 - 6.8,
6.9 I1-o/c, 6.10.
Temwr 7.1- 7.7, 7.8 I1-o0/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.
Tewmsr! 8.1, 8.2, 8.311-o0/c, 8.4.
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 - 9.9.
P10 IT-o/c
OK 0s. Ocymectmsate | Tema 1.1, 1.2IT-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
yetHyro u  muckMmernyro | 1.511-0/C, 1.6, 1.7. VcTHBII ompoc
KOMMYHUKALIHIO Temser 2.1 - 2.12, 2.1311-0/c, 2.14. MarteMaTuueckuii
Ha TOCYIapCTBEHHOM SA3BIKE %Zﬁi i }’- 43.;}’ 43'551_1[_2%?’ 4346 JUKTaHT
Poccuiickoi Oenepauuu Tembr 5.1-5.4, 5.5 TT-0/c, 5.6 -5.9. [IpencraBnenue
C  Y4ETOM  OCOOCHHOCTeH | Tenrr 6.1- 6. 4, 6.5T1-0/c, 6.6 - 6.8, pe3yIbTaToOB
COLMAIBHOTO M KYJIBTYPHOTO | 6 9 [T-o/c, 6.10. MPAKTUIECKHIX
KOHTEKCTa Temsr 7.1- 7.7, 7.8 T-o/c, 7.9 - 7.15, pabor
7.16 I-0/c, 7.17. Koutponbhas
Temnr 8.1, 8.2, 8.311-0/c, 8.4. paborta
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4, Brmmonnenue
9.5 IT-0/c, 9.6 - 9.9. 3aaHuM
P10 TI-o/c IIPOMEKYTOUYHON
aTTecTaluu
OK 06. [IposiBnsate | Tema 1.1, 1.211-o/c, 1.3, 1.4 Il-o/c, | YcrtHBIN onpoc
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IpaXXAaHCKO- 1.5IT-o0/c, 1.6, 1.7. [IpencraBnenue
MaTpHOTHYECKyI0  mosummio, | lemsl 2.1 -2.12,2.1311T-o/c, 2.14. pe3yJIbTaToB
JIEMOHCTPHPOBATH Tewmsr 3.1 - 3.4, 3.511-0/c, 3.6. IPAKTUYECKUX
Temn1 4.1, 4.2, 4.311-0/c, 4.4.
OEOSTATIHO® HOBSAEHHE | Tembr 5.1-5.4, 5.5 TT-0/c, 5.6 -5.9. pacor
HA OCHOBE TPANMUMOHHBIX | . W 1 ¢ 4;’ 6.5TT-0/ C: 6.6 - 6.8, Brimonnenue
POCCHIICKHX ,Z[YXOBH?- 6.9 TI-o/c, 6.10. 3aJaHH )
HPABCTBEHHBIX  UEHHOCTEH, | Tovyi7.1-7.7, 7.8 TI-o/c, 7.9 - 7.15, IPOMEKYTOYHOU
B TOM WYHCIE C YYETOM | 716 II-o/c, 7.17. aTTeCTaluu
rapMOHHU3alU1 Tewmsr! 8.1, 8.2, 8.311-0/c, 8.4.
MEKHALIMOHAJIbHBIX Temer 9.1, 9.2 IT-0/c, 9.3, 9.4,
u MEXpenuruo3ueix | 9.5 I1-o/c, 9.6 - 9.9.
OTHOILICHUH, npumensts | P10 [T-o/c
CTaHIAPTHI
AHTUKOPPYIIIUOHHOTO
TIOBEICHHUSI
OK 07. CopetictBoBaty | Tema 1.1, 1.2I1-o/c, 1.3, 1.4 Il-o/c, | TectupoBanue
coxpanenmo  okpyxaromeii | 1.51-0/c, 1.6, 1.7. YeTHEI ompoc
cpensl, pecypcochepexenmio, | LeMbl 2.1 -2.12, 2.1311-0/c, 2.14. Maremarudeckuii
00  M3MCHCHMH  KJIMMaTa, | embr 5.1-5.4, 5.5 [1-0/C, 5.6 -5.9., IIpencraBnenue
TIPUHIUITBL OEPEIKIMBOTO | Tonbr 6.1- 6. 4, 6.5T1-0/c, 6.6 - 6.8, pe3ysbTaToB
npou3BOACTBA,  dPHEKTUBHO | ¢ 9 [T-o/c, 6.10. NPaKTUYCCKUX
JIeHCTBOBATh Temsr 7.1- 7.7, 7.8 I1-o/c, 7.9 - 7.15, pabot
B YUPE3BBIYAIHBIX CUTYAIIHIX 7.16 IT-o/c, 7.17. KonTtponbHast
Tewmsr! 8.1, 8.2, 8.311-o0/c, 8.4. pabora
Tewmst 9.1, 9.2 IT-0/c, 9.3, 9.4, Brimonnenue
9.5 IT-0/c, 9.6 - 9.9. 3aaHui
P10 IT-o/c IPOMEKYTOUHOI
aTTecTaluu
[1K1.3 BeimoassaTs P 1, Tema 1.1, 1.2, 1.3 TT-0/c?, 1.4.
MEXHH3NPOBAHHbIC PAOOTH! P2, Temsr 2.1,2.2,2.3,2.4,2.5,2.6
IO MOCEBY, noczizuce HYXomy | .o e, 2.7 Tpesicrasmenye
3a CeIbCKOX 03I CTBEHHBIMH PE3YIBTATOB
KyJIbTYPaMH. P4, Temp1 4.1,4.2,4.3, 4.4, MPAKTHUECKHX
4.5,4.6,4.7-o/c, 4.8,4.9,4.10,4.11 | pabor
P 6, Temni 6.1, 6.2,6.3,6.4,6.5,6.6, | Konrponbnas
6.7 ,6.8,6.9, 6.10 IT-o/c, 6.11 pabora
Brinosninenue
P7, Tema 7.1,7.2,7.3,7.4,7.5,7.6,7.7 saamHit a
I1-0/c,7.8,7.9,7.10, 7.11, 7.12, 7.13,
JK3aMeHe

7.14,7.15,7.16, 7.17
P8, Tema 8.1,8.2,8.3,8.4,8.5 IT-o/c,

37




8.6
P.11,Temall.1,11.2,11.3,11.4,11.5,
11.6 IT-o/c, 11.7

P.12, Tema 12.1, 12.2 TI-o/c,
12.3,12.4

P13, Tema 13.1, 13.2, 13.3 Tlo/c,13 .4,
13.5,13.6, 13.7

P14, Tema 14.1, 14.2, 14.3, 14.4,14.5
IT-o/c, 14.6
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5. MEPOITPUSITUS, SAINIAHUPOBAHHBIE HA TIEPUO/T
PEAJIM3AIINM OBIIEOBPA3OBATEJIbBHOM YYEBHOM

JANCIHUIIJINHBI
HMara Copep:xanue u GopmMbl Mecto Koabi
NeATeJLHOCTH nposeaenusi | OK
OxTsa0ph- | IloaroTOBKa YYaCTHUKOB U TIPOBEICHUE TTT OKOl,
€KErOJHOM TEXHUKYMOBCKOM OJIMMITHA]IbI OKO02,
Hexabpb

1o o011eo0pa3zoBaTeIbHBIM YUeOHBIM OKO05

(eKEroIHO) | MUCIMILINHAM
Exeromno | Yuactue B MOJATOTOBKE M IPOBEICHHUE TTT OKO1,
HeJleIU CIeLUAIbHOCTEN OTHCIICHUS OKO02,
OKO04,
OKO05
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YTBEPXIAIO

[ N.0. ®avunus /

« » 20 I.

JUCT PETUCTPALIUY U3MEHEHUI
PABOYEN ITIPOI'PAMMBI OBIIIEOEPA30BATEJIBHOI'O YYEFHOI'O ITPEIMETA

(HaumeHnosanue 00ueobPaA308amMenIbHO20 YuedH020 npedmema)

10 CHeNHaIbHOCTH / Ipodeccuu

(KOO u HaumeHoBaHUe cneyuarbHocmu / npogeccui)

(rox Habopa , bopma oOyuenus

Ha20 /20 __ yueOHbIil roa

B pa60qy}o nporpammy O6H_ICO6pa3OBaTeJ'ILHOFO yqe6H0ro npeaMeTa BHOCATCA CICAYIONIUC

W3MEHEHUSI:

Howme Howmepa nuctoB

p Paznen paboueit mporpamMmbl anHynu- | OcHOBaHUeE AJIs

nu3me- 3aMEHEH .
(TTyHKT) HOBBIX | POBaHH | BHECEHHS U3MEHEHUU

HEHU -HBIX

a BIX

PaccMoTtpen Ha 3aceaHuy IpeaMeTHON (IIMKI0BOI ) KOMUCCUU

IIPOTOKOII OT « » 20

r. Ne

(OondicHocmy)

(noonucw)

(U.0. Pamunus)
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