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PaGouas mporpaMma o6meo6pa3oBaTeTbHON  THCHHIIHHL! OJB.02 Maremaruka
paszpaboTaHa B COOTRETCTRHH C:

—DeflepanbHEIM TOCYLAPCTREHHBIM  06PA3OBATEILHEIM CTAHIAPTOM CPEIHEro oGIIEro
obpaszoBanms (pex. ot 12.08.2022 1.),

—Ilpukazom Muunpoceemenns Poccun or 17 aerycta 2022 r. Ne 742 «OG yTrepmmeHHH
denepaneHoro rocysapeTBEHHOrO ofpa3oBaTebHOrO  CTaHIapTa CpefiHero  npogeCcCHOHAILHOTO
obpazoBanns no cnelpanbHocTH 44.02.02 Tpenonapakye B HAYANEHBIX KIacCax>,

—®enepanbuoii  0fpazoBaTenbHONR NporpaMMoi  cpemHero  ofiero  ofpazoraHms,
YTBEPHKACHHOH NpHKasoM Munnpocsemenns Poccuu ot 23.11.2022 Ne 1014, ¢ yuerom [Tucema
Munnpocsemenns  Pocenn o1 20.07.2020 MNe 05-772 «O HaMpaBlIeHHH WHCTPYKTHBHO-
METOIMHECKOTO ITMChMA [0 OPTAHHM3AlMM [PHMEHEHHS COBPEMEHHEIX METOJMK H nporpaMm
OpenofiapaHus 1o obmeobpa3oBaTeNbHEIM — IHCLHMIVIHHAM B CHCTEME CpenHero
NPO(ECCHOHANBHOTO  OOPA30BAHMS,  YYMTHIBAIOITHX obpasopaTenbHble  MOTPeGHOCTH
ofyvarolnxcs  06pa3oBaTeILHEIX OpTaHM3alii, pPEalM3yONMX [POrPAMMEl  CPEIHEro
NPoeCCHOHANBHOTO 06Pa30BAHHY,

—Konnenumeli  npenopaeanus obueofbpasoBaTebibX  JHCLIMIUIMH  C  Y4ETOM
PO ECCHOHANLHOMN HAIPABICHHOCTH [IPOIpaMM CpeliHero mpofieCCHOHANBHOrO 0Opa3oBaHM,
peanusyembix Ha Oase OCHOBHOro 06wero o6pa3oBaHHs {(pacnopsxeHHe MuHNpOCBeIIeHAS
Pocenn o1 30.04.2021 Ne P-98),

~IIncemom Munnpocsemenus Poccniickoit ®enepamau o1 01.03.2023 r. No 05-592 «O
HAUIPABICHHA PEKOMCHIAUMA NO peaTHsalMy cpeiHero obmiero ofpasoBamHi B mpesenax
OCBOCHHS 00pazoBaTeNbHOM POIPAMMEI CPEHETO TPO(ECCHOHATBHOTO 0bpazoBaHHs».

Opranmsanns-pazpaGorunx:  ['ocymapcTBeHHOE — BIOIKETHOE npoceccHoHanEHOE
obpasosatensHoe yupe:xnenne PecrniyGmukn ATbres «AnbireHcKHE TIeIarorHIecKuit KOJLIe K
M. X. AHIpyXaesay

Cocragurenu: [unmxoea 3.P., Bepnuropopa M.10., Annaxsepasn A.A., NpenoaaBaTeIi
locysapeTBennoro  GROMKETHOTO  MPODECCHOHANTEHOTO 00pa3oBaTeNpHOTO  yUpeKACHHS
Pecy6Gnukn Axpires « ANbIreiickuit eIaroruuecknit Koamemk uM. X. AHOpyxaesa»,

Peuensent: Jlepuenko C.B., yuurens marematuks MBOY «CII Ne 7», r. Maiixon
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1. OBIIAA XAPAKTEPUCTHUKA PéBO‘—IEfI ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

1.1 MecTo TMCUMILIMHBI B CTPYKTYpe o0pa3zoBaTebHoi mporpammsl CIIO

Oo6meobpa3oBarenshas aucnuminHa OJIb. 02 Maremaruka sBiseTcss 00s3aTeIbHOM
4acThio 0011e00pa30BaTeNBLHOrO UKIIAa 00pa3oBaTelibHOM mporpaMMel B cootBeTcTBUU ¢ OI'OC
no crienuanbHocT 44.02.02 [IpenogaBanue B HaYaIbHbBIX KJlaccax

1.2. I_Ie.]'II/I U IINTIAHUPYEMBIE PE3YJbTATHI OCBOCHUSA JUCHHUIIJIMHBI:

1.2.1. ean 00meodpa3oBaTebHOM TUCHUILIAHBI

Copepxanue mporpaMMmbl  00II€00pa3oBaTeNbHOW  JUCHMILIUHBI — «MareMaTuka
HAIPAaBIICHO HA JIOCTIKEHUE PE3YJIbTATOB €€ M3yUeHUs B cCOOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c yuerom npodeccuonanbHoi HanpasieHHocTd GI'OC CIIO.

1.2.2. [lnannpyemMblie pe3yJbTAThI OCBOCHHS 0011e00pa30BaTeIbHON JMCUMILIUHBI B
coorBeTcTBUU ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO
Oco0oe 3nHauenue nucuuruinHa umeeT npu popmuposanuu OK u [1K



HauMeHOBaHHE U KO
KOMIIeTeHIN i

IInanupyemble pe3yJibTaThl

O01mue

JAncuunianHapHbie

OK 01. BsiOupath croco0sl
pelieHus 3a1a4
npoheCCHOHATLHON
JEeSTEILHOCTH MPUMEHUTEIHEHO
K Pa3JINYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpPYyIy, OCO3HAaHHE LEHHOCTH
MacTepCTBa, TPYI0JI00ue;

- TOTOBHOCTh K AaKTHUBHOH JEATCILHOCTH
TEXHOJIOTHYCSCKOM " COIMATLHOM
HaIPaBJIEHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATH,
IJIAHUPOBATh U CAMOCTOSITEIBHO BBITIOJIHSTD
TaKYIO JIE€ATCIbHOCTD;

- HUHTEpeC K Ppa3JInYHbIM chepam
npodecCuoHaIbHOMN 1S TeIbHOCTH,
OBnaneHve  yHUBEPCAJIbHBIMU  Y4EOHBIMHU

MO3HABATEIILHBIMU JIEHCTBUSMU:

a) 0a30BBIC JTOTUYECKHUE JICUCTBUS:

- CaMOCTOSITENILHO (hopMynupoBath u
aKTyaJIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CYHIGCTBGHHBIﬁ IIPpU3HAK WA
OCHOBaHHUs JUIs CpaBHEHUS, KiacCU(PUKAIMU H
00001IeHMS,

- OMpeAensaTh IeNu JAeATeIbHOCTH, 3a/1aBaTh
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHUA,

- BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUHUS B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTh KOPPEKTUBBI B JESTEIbHOCTD,
OLCHUBATb COOTBCTCTBHUC PC3YJIbTATOB MCIIAM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENbHOCTH;

- pa3BUBaTH Kp€aTHuBHOC MBIIIJICHUEC npu
peIIeHUH KU3HEHHBIX MPOOIeM

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- BIIA/IETh HaBBIKAMU yaeOHo-
HICCIIEN0BATEIbLCKOMN u MPOEKTHOM

-BJIaJC€Th MCTOAAMHU NOKAa3aTCJIbCTB, aJIrOpuTMaMu pPCIICHHUA

3ama4; yMmMeHue (OpPMYyIUPOBATH OIPEACICHHS, aKCUOMBI H

TEOpPEMbl,  MPUMEHATh  UX, HPOBOJUTH  JOKa3aTelIbHbIC
paccyXJIeHUs B X0JI€ peLIeHHUs 3a/1a4;

- YMETh OIEpPUPOBaATh MOHATUSAMU: CTENEHb YHUCHA, JOrapupm
yMEHHE

npeoOpazoBaHusl BBIPAKEHUH CO CTENEHsAMH U Jorapudmamu,

qHucia, BBIIIOJIHATD BBIYHCJICHUC 3HAYCHHI u

npeoOpazoBaHus APOOHO-PAMOHATLHBIX BEIPAXKCHHM,

- YMETb OIIepUpOBaThH MOHATHUSIMU: paloHaIbHbIE,
UPpaLMOHAJIbHBIE, IIOKa3aTeNbHbIE, CTEIICHHBIE,
norapudmuyeckue, TPUTOHOMETPUUECKUE  YpPaBHEHHUS U
HEPAaBEHCTBA, X CUCTEMBI;

- yMeTb ONEpUpOBaTb NOHATUAMM: (YHKLHSA, HEIpepbIBHAS
(GyHKUMSA, TPOM3BOJHAs,  IEpBOOOpa3zHas,  ONpeeSCHHbII
UHTETpaJl; YMETb HAXOAWTh IPOM3BOAHBIE  DIIEMEHTapHBIX

(GyHKUIMH, UCHOJB3Yys CIPaBOYHbIE MaTepHalibl; MCCIEIOBATh B
MpOCTEHIINX ciydasX (YHKIMM Ha MOHOTOHHOCTb, HAaXOIUTh
HauOOJbIINE W HAUMEHbUIME 3HAYEHUS (YHKIHUM; CTPOUTH
rpaduxu
MaTeMaTU4ECKOTro  aHalln3a;

MHOT'O4YJICHOB C HUCITIOJIB30BaHNECM arrmapara

IIPUMEHATH  ITPOU3BOAHYIO
pelleHun  3a1a4y peuiaTth

OPHUCHTHPOBAHHBIC 3a/la4Yl Ha HanOOJbIINE M HAUMEHBIINE

npu
Ha  JBW)XCHHUE; IIPAKTHKO-
3HAUEHUs, HA HaXOXKACHNUE ITyTH, CKOPOCTH U YCKOPEHUS;

- yMeThb OINEpPHUpPOBATH MOHATHSAMHU: palMOHANbHAs (QYHKLUS,
nokasaresabHas (YHKIUS, CTeTIeHHas (PyHKIN, Jorapugmudeckas

(GyHKIUS, TPUTOHOMETpHUecKue (QYHKIMH, oOpaTHble (DYHKLWU;




JIEATENHHOCTH, HaBBIKAMH
npo0Jem;

- BBISABJIATH NPUYUHHO-CIICJICTBCHHBIC CBSI3U H
aKTyaJII/I3I/IpOBaTB 3aL[at1y, BbIABUT'aTb I‘I/IHOTCSY
€c peIICHMs, HaxOIUThb AapryMEHThI  JUISA
JI0Ka3aTebCTBA CBOMX YTBEP)KICHHH, 3a/JaBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,

- aHaJII/I3I/IpOBaTB HOHy‘-IeHHBIe B X0I¢€ peH_IeHI/ISI
3aJlauMl Pe3y/IbTaThl, KPUTHYCCKH OIICHHBATh MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATh H3MCHEHHUE B
HOBBIX YCJIOBUSIX;

- YMGTI) HepeHOCI/ITI) 3HAHUS B HO3HaBaTCJII>HYIO
U MPAKTHYECKYIO 00J1aCTH )KU3HEICITCILHOCTH,

- YMETb HUHTETPUPOBATH 3HAHUA U3 PA3HBIX
IPEeIMETHBIX 001acTel;

- BBIABUT'AaThb HOBBEIC niaeu,
OpPUTMHAJILHBIC MTOJIX0/IbI U PEIICHUS;
A CIOCOOHOCTP HMX  HCIOJNB30BAaHHUSI B
MO3HABATEIILHON M COIMAIbHOM MPaKTHUKE

paspenieHus

npearaTh

YMEHHUE CTPOUTHh I'padUKd HM3YYEHHBIX (YHKIUH, HCIOIb30BaTh
rpaduKkd TpPH U3YyYECHHH TIPOLIECCOB M 3aBUCUMOCTEH, TpHU
pelieHNH 3a1a4 U3 JPYyrux ydeOHBIX NpPEAMETOB M 3agad U3
peanbHON KHU3HH; BBIpAXKATh (OPMYJIaMH 3aBUCUMOCTH MEXIY
BEIUYMHAMU;

- YMETh peulaTh TeKCTOBbIE 3a7jaui pa3HbIX TUIIOB (B TOM YHCIIE Ha
IPOLIEHTHI, JOJM M YacTd, Ha JBM)KEHHE, PabOTy, CTOMMOCTb
TOBAPOB M YCIYyT, HAJOTH, 3aJaud M3 O0JIAaCTH YNpaBIECHUSA
JUYHBIMH U CEeMEWHBIMU (PMHAHCAMH); COCTABIISATH BBIPAKCHHS,
YPaBHEHUS, HEPABEHCTBA M HX CHCTEMBI IO YCIIOBHIO 3a/JauH,
UCCIIEI0BATh IIOJIy4EHHOE

IPaBI0N0J00HOCTb PE3yJIbTATOB;

pemicHuc n OLICHUBATh
- YMCTb OINCPUPOBATH IIOHATHAMHU: CPEAHEC apI/I(bMeTI/I‘leCKOC,
MCIHUaHa, HauOoNblllee U HaWMEHbIIEe
AUCIepCusa, CTaHAAPTHOC OTKIOHCHHC YHCJIOBOI'O Ha60pa; YMETH

H3BJICKATb, UHTCPIIPETUPOBATDH I/IH(l)OpMaI_[I/IIO, MMpEaACTaBJIICHHYO B

3HA4YCHHUA, pasMax,

TabNMIax, Ha JAMarpammax, rpadukax, OTpakalollyl0 CBOWCTBA
peaJIbHBIX IPOLECCOB U SBJICHUH; MPEACTABIATh HHPOPMAIUIO C
MOMOIIBI0 TAOMUI[ M JuarpaMM; HUCCIIEOBaTh CTATUCTHYECKHE
JaHHbIE, B TOM 4YHCII€ C MPUMEHEHHEM IpaUyecKuX METOJIOB U
JJIEKTPOHHBIX CPEACTB;

- YMETbh ONEPUPOBATh MOHIATUIMMU: CIy4alHBII ONBIT U CIy4ailHOE
COOBITHE, BEPOSITHOCTD CIy4ailHOro COOBITHS; YMEHHE BBIYUCIAThH
BEPOSITHOCTh C  HCIOJb30BaHUEM  TIpadUUEcKUX
OPUMEHATh (OPMYNBI CIOKEHHUS M YMHOXKEHHsSI BEPOSTHOCTEH,

METO/IOB;

KOMOMHaTOpHble (akThl U GOpMYyNbl NpU PpPEUICHUH 3a]ady;
OILICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4YallHBIMU

BCJIIMUYMHaAMMU, YMCHUE

OONBIINX

MIPUBOAUTH  NPUMEPHI

MIpOABJICHUA  3aKOHa YHUCEIl B IPUPOJHBIX H




OOIIIECTBEHHBIX SIBICHUSIX;

- YMETh OMNEPHUPOBATh MOHATUSMHU: TOYKA, MPSIMasi, IUIOCKOCTb,
MPOCTPAHCTBO, ABYTPAHHBIN YroJl, CKPEHIMBAIOIIMECS TPSMEIC,
MapajuIeIbHOCTh ¥ TEPIECHANKYISIPHOCTh MPSIMBIX U TJIOCKOCTEH,
YroJI MEKIY HPSIMBIMH, YTOJI MEXKAY MPSAMOM U IIOCKOCTBIO, YTOJ
MEXJy IUIOCKOCTSIMH, PacCTOSHHE OT TOYKH [0 IUIOCKOCTH,
paccTosHUE MEXIY MPSIMBIMH, PACCTOSTHUE MEXK]Y TUIOCKOCTSIMH,
YMEHHE MCIIOJIb30BaTh MPH PEIICHUM 3a7a4 M3ydYeHHbIC (PaKThI H
TEOPEMBbI TUIAHUMETPHUH;, YMEHHE OIEHUBATh pa3Mepbl O0OBEKTOB
OKPYKaFOIIero MUpa,

- yMETh OIEePUPOBATH MOHATHSAMH: MHOTOTPAaHHUK, CCUYCHHE
MHOTOTpaHHHKA, KyO, TapauleienuIe]l, Npu3Ma, MHPaAMHIA,
¢durypa u OBEpXHOCTh BpaIllCHUs, IIMIIMH/P, KOHYC, 11ap, cdepa,
ceueHusi (pUTYpbl BpalleHHs, IUIOCKOCTh, Kacaromasics chepsl,
IWIMHIPA, KOHYCa, TUIOMIAJb MOBEPXHOCTH MMHUPAMUIbI, IPU3MBI,
KOHYCa, OWIUHApa,  IIomanas  chepsl, o0beM  KyOa,
NPSIMOYTOJIBHOTO — TapajUIe/IeNuIea, [HUPAMHIBI,  [PU3MBI,
MWINHJIPa, KOHYCa, Iapa; yMEeHUue N300pakaTh MHOTOTPAaHHUKU H
MMOBEPXHOCTHA BpAIIEHUS, WX CEUYCHUS OT PYKH, C ITOMOIIBIO
YePTEKHBIX HMHCTPYMEHTOB H JJICKTPOHHBIX CPEJICTB;, YMCHHE
pacro3HaBaTh CUMMETPUIO B MIPOCTPAHCTBE; yMEHHE
pacro3HaBaTh MPaBUJIbHbIE MHOTOIPAaHHUKY;

- YMETh ONEpUPOBATH MOHSATHSIMH: JBHKEHHE B IMPOCTPAHCTBE,
no00HbIe (PUTYpPBI B MPOCTPAHCTBE; HCIOJIB30BAaTh OTHOIICHUE
IUIOMIa/Ied TOBEPXHOCTEH M 00bEeMOB MOMOOHBIX (UTyp TpuU
pEIICHHH 33]1aY;

- YMETh BBIYHCIATH T€OMETPUYCCKHE BEIMYUHBI (IUTMHA, YTOJI,
IJI0MIa/1b, 00BEM, IUIOMAAb TOBEPXHOCTH ), UCIIOIB3YS N3YUCHHBIC
(hOopMyYITBI U METOJIBI;




- YMETb OIIEpUPOBaTh MOHATHUSIMM: IPSAMOYIOJbHAas CHCTEMA
KOOpJMHAT, KOOpJAUHAThl TOYKH, BEKTOp, KOOPAMHATHI BEKTOpA,
CKaJSIpHOE IPOMU3BEICHHE, Yrojl MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, IPOM3BEJCHUE BEKTOpPa Ha YMCIO; HAXOAUTh C
IIOMOILBI0 U3YyYEHHBIX (OPMYJ KOOPAMHATBI CEpEMHBbI OTPE3Ka,
paccTosHUE MEXY JIBYMS TOUKAMU;

- YMETh BBIOMpATh MOAXOSAIIMN U3YYEHHBIH METOM AJIS pelIeHUs
3a/1a4H, pacrno3HaBaTh MaTeMaTHYECKUE (baxTh "
MaTeMaTHYeCKUe MOJEIM B TMPHUPOJHBIX U  OOIIECTBEHHBIX
SIBJIGHUSIX, B HCKYCCTBE; yMEHHE MPHUBOJUTH IPUMEPHI
MaTE€MaTU4YeCKUX  OTKPBITMM  POCCUHCKOM M MHUPOBOM
MaTeMaTUYECKON HAYKH.

- YMETb OIEpUPOBaTh IOHATUAMHU: ONPEICIICHUE, AaKCUOMA,
TEOpeMa, CIEACTBHE, CBOMCTBO, IPHU3HAK, JOKa3aTENIbCTBO,
paBHOCHJIbHBIE  (DOPMYJIUPOBKH;  yMeHHE  (OPMYIUPOBATH
o0paTHO€ M TNPOTUBONOJIOKHOE YTBEP)KACHHUE, HPUBOAUTH
IpPUMEPBI u KOHTPIIPUMEPHI, HCII0JIb30BaTh METO]
MaTeMaTHYeCKOM  MHAYKIUHU;  TPOBOAUTH  JOKa3aTeNbHbIE
paccyXJeHMsl TpU pELIeHUH 3a7ad, OLIEHWBATH JIOTUYECKYIO
MIPaBMWJIBHOCTh PaCCyKICHMUI;

- YyMETb OIIEpUPOBATh MOHATUSAMU: MHOXECTBO, IOAMHOXECTBO,
olepanuy HajJ MHOXKECTBaAaMH; YMEHHE HCIIOIb30BaTh TEOPETHKO-
MHO’KECTBEHHBIN amnmapar Jjs ONMCAHUS PEalbHbIX MPOLIECCOB U
SBJICHUH NpHU PELIeHUH 3aJad, B TOM YUCIE U3 APYIHMX Yy4yeOHBIX
IIPEIMETOB;

- YyMEeTh ONEpHUpPOBaTh MOHATUIMHU: Tpad, CBA3HBIN Ipad, IepeBo,
LUKJI, rpad Ha MIOCKOCTU; YMEHUE 3a/1aBaTh U OMUCHIBATH Tpadbl
pa3IMYHBIMM CcrOoco0aMu; HCIOJB30BaTh Tpadbl MPU pPEUICHUU
3ajad;




- yMeTh CBOOOJHO ONEpUPOBATH MOHATUSIMH: COYETAHUE,
MEePEeCTaHOBKA, YUCIIO COYETAHWUH, YUCIIO TMEPEeCTAHOBOK; OMHOM
HeioToHa; ymeHue mpuMeEHSTh KOMOWHATOpHBIE (AKTBI U
paccyXaeHus UIsl pelieHus 3a/1a4;

-yMETb OIEPUPOBATH IOHATUSAMHU: HATYpaJbHOE 4YHCIO, LEJI0e
YMCIO0, OCTaTOK IO  MOJYJII0,  PALUMOHAIBHOE  YHCIIO,
UppaLlMOHATIBHOE YHUCIIO, MHOXECTBA HATypalbHbIX, LEJbIX,
palMOHaNbHBIX, ACHCTBUTEIbHBIX YHUCEN; YMEHUE HCIOJIb30BATh
NPU3HAKH ~ JICIMMOCTH, HAaWMEHBIIWH OOWIMi Jenurens U
HavMeEHbIIee o0Iee KpaTHOe, aNropuT™M EBKIMIa mpu penieHuu
3aJa4; 3HAKOMCTBO C Pa3UYHBIMU IMO3UIMOHHBIMH CHCTEMaMHU
CUMCIICHUS;

- yMeTb CBOOOJHO ONEpUpPOBaTh MOHATUSAMHU: CTENEHb C LIEIBIM
HoKa3aTejaeM, KOpPeHb HaTypaJbHOM CTENeHH, CTelneHb C
pallMOHATIBHBIM  IIOKa3aTeleM, CTENeHb C JeWCTBUTENbHBIM
(BeleCTBEHHBIM) TIOKA3aTesIeM, JIOrapu(M Yuciia, CHHYC, KOCHHYC
¥ TaHTE€HC TIPOU3BOJIBHOTO YUCIIA;

- YMETh ONEepUpPOBATh TMOHATHIMHU: TOXKIAECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpaBHEHUH U
HEPaBEHCTB, PAaBHOCWJIBHOCTh YPaBHEHUI, HEPABEHCTB U CHUCTEM,
palMoHAaNIbHbIE, HppallMOHANbHBIC, IMOKa3aTelbHbIE, CTENEHHBIE,
JorapupmMHyIecKue, TPUTOHOMETPUUYECKHE ypaBHEHHS,
HEpaBEeHCTBAa U  CHUCTEMbI, yMEHHE pellaTh ypaBHEHU,
HEpaBEHCTBA M CHUCTEMbI C IIOMOIIBIO pPa3IMYHbIX IPHEMOB;
peliatb ypaBHEHHUS, HEpaBEHCTBA M CHCTEMBI C IapaMeTpoM;
MPUMEHSTh YPaBHEHHUs, HEPABEHCTBA, X CHUCTEMBI IS PEIICHUS
MaTeMaTHYeCKUX 3aj[ad U 3a/1a4 U3 pa3InYHbIX 00JIaCTei HAYKU U
peabHOM )KU3HH;

-yMeTh CBOOOJHO OMNEpPUpPOBATh MOHATUAMU: TpapuK (QYHKIHH,




oOparHast (pyHKIMS, KOMIO3ULIMSA (YHKIUH, JIWHEHHas QyHKIUS,
KBajipaTU4Hass (QyHKIMS, CcTerneHHas (QYHKIUS C  [eTbIM
mokaszaTejieM, TPUTOHOMETpHUYecKue  (GyHKIMH, oOpaTHbIC
TPUTOHOMETPHUYECKHUE bynkuuy, noKaszaresbHas u
norapupmMuueckas QyHKIMH; YMEHHE CTPOUTh rpapuku QyHKITUH,
BBITIOJIHATH MPeoOpa3oBaHust rpaduKoB GyHKIIHIA;

YMEHUE HCIIONb30BaTh TpaduKkd QYHKIUH JUISI  HU3YYCHUS
NPOIIECCOB M 3aBUCHUMOCTEH IPH PEUICHWW 33ajad U3 JPYTHUX
y4eOHBIX TMpEeIMETOB M M3 peaJbHOW JKU3HHU; BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYNHAMU;

yMEHHUE CBOOOIHO OIEPHPOBATH MOHATHIMH: YETHOCTh (DYHKIIHH,
HEPUOAUYHOCTD byHKINN, OTrpaHUYEHHOCTh byHKIHY,
MOHOTOHHOCTh (DYHKIIMH, 3KCTpEMyM (QYHKIIMH, HAUOOJIbIICEe U
HaMMCHbBIIIEC 3HAYCHUS (YHKIUM Ha TPOMEXKYTKE, YMEHHUE
IIPOBOJUTh UCCIICAOBAHKE (DYHKIIHH;

YMEHHUE WCIIOJIb30BaTh CBOWCTBA M Tpapuku QYHKIUH s
pelieHusl ypaBHEHHWH, HEPaBEHCTB M 3aJad C IapamMeTpaMu;
n3o0pakaTh Ha KOOPJIMHATHON TIIIOCKOCTH MHOKECTBA pEIICHUMN
ypaBHEHHIA, HEPABEHCTB U HX CHCTEM;

- YMEThb cBOOOJIHO OTIepUpPOBAThH TIOHSATHUSIMH:
II0CJIEI0BATENBHOCTD, apupmMeTHyecKas nporpeccus,
reoMeTpuueckas  mporpeccusi,  OeCKOHEYHO  yObIBaromas
reoMeTpHuUecKast IIPOrpeccust; YMEHHE 3a1aBaTh
NIOCIIEI0BATENBHOCTH, B TOM YHUCIIE C IOMOIIBI PEKYPPEHTHBIX
dopmyu;

- YMETb OIEpPUPOBATH IMOHATHSAMH: HENPEPHIBHOCTh (YHKIIHUH,
acUMNTOTHI rpaduka (QyHKIMH, NepBas U BTOpas MPOU3BOJIHAA
(GYHKIIUMHM, TEOMETPUYECKUN U (PU3UUYECKHI CMBICT MPOU3BOJHOM,
nepBooOpaszHasi, OINpeAeNeHHbI WHTEerpajl; yMEHHE HaXOIUTh
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aCHMIITOTHI Tpaduka (QYHKIIMU; YMEHHUE BBIYUCIIATH MPOU3BOJHBIC
CYMMBI, NpPOHM3BEACHHUS, YAaCTHOTO M KOMIO3HMIMHU (YHKIHH,
HaXOJUTh YpaBHEHHUE KacaTeIbHOU K rpaduKy (yHKIUH;

YMEHHME HCIIOJIb30BaThb MPOU3BOAHYIO JUISI  UCCIIEIOBAHMUS
GyHKUMH, A8  HAXOXKIEHHWS  HAWIydllero  peleHus B
IOPUKJIAJHBIX, B TOM 4YHUCIIE COLUAJIBHO-DKOHOMUYECKHX H
¢bu3nyeckux 3ajgayvax, JUlisl ONpeNeseHUus] CKOPOCTU U YCKOpPEHHUS,;
HAXOJUTh IUIOIIAJM U 00beMbl (UIYp C NOMOIIbIO HMHTErpasa;
MPUBOJUTh TPUMEPBl MATEMAaTHYECKOTO MOJEIMPOBAHUS C
noMomIbi0 T GepeHInaTbHBIX YpaBHEHHI;

- yMETb OIEpUPOBaTH MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSKEHHbIE KOMIUIEKCHbIE 4YHCJAa, MOAYJIb M apryMeHT
KOMIUIEKCHOT'O 4Hucia, (GopMa 3alUCH KOMIUIEKCHBIX YHCEel
(reomeTpuyeckas, TpPUTOHOMETpHUECKass U ajredpauyeckas);
yYMETh POU3BOIUTH apu(pMeTHUecKue NeHCTBHS ¢ KOMIUICKCHBIMU
YKUCJIaMU; IPUBOJUTH IPUMEPHI HCIOJIB30BAHUSA KOMIUIEKCHBIX
YHCell;

- yMeTb CBOOOJHO  ONEpPUPOBATH IOHATUSMHU:  CpEIHEE
apudmernueckoe, MeAuaHa, HauOoiblllee U  HaUMEHbIIEe
3HAueHUs, pa3Max, JAUCIEPCHsl, CTaHJAPTHOE OTKJIOHEHUE IJif
ONMCAaHUsA  YHCJIOBBIX  JAHHBIX;  yYMEHHE  HCCIEN0BATh
CTaTUCTUYECKUE JIaHHBIE, B TOM UYHUCIE C MPUMEHEHHEM
rpadMuecKux METOJ0B U 3JIEKTPOHHBIX CPEICTB; IpaduyuecKu
UCCIIeIoBaTh COBMECTHBIE HAOIOZCHUS C MOMOIIBIO JHarpaMm
paccenBaHMsI U TMHEWHON perpeccuy;

- yYMeTh HAaxOJUTh BEPOSATHOCTH COOBITUH C HCIIOJIb30BAHUEM
rpaduyecKux METOJOB; IPUMEHSTD JIJIsl PEeLIeHUs 3a1a4 (OPMYJIbI
CIOKEHMSI M YMHOXXEHUS BeposiTHOCTEH, (opMylly TIOJHOM
BeposiTHOCTH, (opmyny bepHymin, xomOmHaTOpHBIE (DAKTHI U
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(opMyJIBI; OLICHUBATh BEPOSTHOCTH PEANbHBIX COOBITUI; yMEHUE
OIEpPUPOBATh NOHATUAMM: CllydailHasi BEIWYUHA, PACIPEICICHUE
BEPOSITHOCTEM, MaTEMaTU4YeCKOe OXHUAAHUE, JUCHEPCHS U
CTaHJApTHOE OTKJIOHEHHE CIY4YalHOW BEIMYUHBI, (PYHKUIUHU
pacnpenelieHuss U IJIOTHOCTH PaBHOMEPHOIO, IOKA3aTeIbHOIO U
HOPMAJIbHOT'O PaCIpEeleIICHN; YMEHHME MCIIONIb30BaThb CBOWMCTBA
U3YYEHHBIX PACHpPEleIeHUN NI PEIIeHUs 3a1ay; 3HAKOMCTBO C
HNOHATUSAMM: 3aKOH OOJBIIMX YHCEJ, METOJbl BBIOOPOUHBIX
HCCIIEA0BAaHUH; YMEHHUE IIPUBOAUTH IIPUMEPHI IIPOSBIICHHS 3aKOHA
OOJIBIIINX YHCEI B IPUPOAHBIX U O6HI€CTBGHHI)IX SIBJICHUAX

- yMeTb CBOOOJIHO ONEpUPOBATH MOHATUSAMHU: TOUYKa, MpAMasd,
IUIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKHHA YyIOJI,
JIBYTPaHHBIA  YroJ, TPEXI'PAaHHBIM Yroj, IepeceKaroluecs,
NapajuleJIbHble U CKPEILMBAIOIINECS NPAMBIE, NTapaJlJICIIbBHOCTh U
NEPIEHIUKYJIAPHOCT MPSIMBIX M IJIOCKOCTEH, YIrOJI MEXAy
OPSIMBIMH, YIOJd MEXKIY HpPsMOM M IUIOCKOCTBIO, YIOJ MEXKIY
IIJIOCKOCTAMHU, YMCHHUC HCIIOJB30BaTh IIpU PCHICHHMM 3aJad
HU3Y4YCHHBIC q)aKTBI " TCOPCMBI INIAHUMETPUH, YMCHHUE OLICHUBATDH
pa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHUE ONEepUpOBAaTh
IIOHATUAMMU: MHOTI'OIr'paHHUK, CE€UCHUC MHOI'OrpaHHuKa,
NpaBWIbHBIM MHOTOTPaHHUK, MpHU3Ma, OUpamuaa, ¢urypa u
HOBEPXHOCTh BpallleHUs, WIUHAP, KOHYC, 1Iap, cdepa, pa3zBepTka
IIOBEPXHOCTH, CEYCHMS KOHyCa M LWIMHIApA, MapajljiebHbIe OCU
WIN OCHOBaHUIO, CEUYEHHE I1apa, MIOCKOCTh, Kacarommascs: chepsl,
LUINHAPA, KOHYCa; YMEHUE CTPOUTh CEUYEHHE MHOIOIPaHHHKA,
n300paXkaTh MHOTOTPAaHHUKH, (PUTYPBI 1 TOBEPXHOCTU BpALCHHUS,
HUX CCYCHHA, B TOM YHCJIC C ITOMOIINBIO 3JICKTPOHHBIX Cpe)ICTB;
YMEHHME TPUMEHSATh  CBOICTBAa  Te€OMETpUYECKUX  GUryp,
CaMOCTOSITENIbHO ~ (POPMYJIMPOBATh  ONpEACNICHUs U3y4aeMbIX
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¢buryp, BBIIBUTaTh THUIOTE3bl O CBOWCTBAX W IPU3HAKAX
reoOMEeTpUUYECKUX (UTYp, OOOCHOBBIBATH HIIM OMPOBEpPraTh UX;
YMEHUE TPOBOJUTH KIACCHPHUKAIMIO (GUTYp MO Ppa3IMIHBIM
MpU3HAKAM,  BBIIOJNHATH  HEOOXOJMMBIC  JIOTIOJIHUTEIbHBIC
HOCTPOEHHUS;

- yMeTb CBOOOJHO OINEpUPOBATh MOHATUAMM: IUIOLIAAb (UTYpHI,
o0beM (uUrypbl, BEJIMYMHA YIJa, PAcCTOSHUE OT TOYKH [0
IUIOCKOCTH, PACCTOSHUE MEXIYy MPSAMBIMU, PACCTOSIHUE MEXIY
IUIOCKOCTSIMHU, ~ IUIOIIAAb  chepbl, IUIOMAAb  IOBEPXHOCTU
nUpaMHUIbl, TPHU3MBI, KOHyca, IUIMHApA, o00BeM KyOa,
NpSMOYTOJIBHOTO — THapajuieNienunena, HUPAaMHUIbI,  TPU3MBL,
IIMH/Ipa, KOHYCA, apa; YMEHHWE HAXOIUTh OTHOIIEHHE 00bEMOB
no100HBIX (uUryp;

- yMeTb CBOOOJHO ONEpUPOBaTh IOHATUSAMH: JIBUKECHHUE,
napajjenbHblii  MEpPeHoC, CUMMETpHs Ha IUIOCKOCTM M B
IPOCTPAHCTBE, IMOBOPOT, Mpeodpa3oBaHHE MOJAO0Ms, MOJOOHBIE
(burypsl; yMeHHe pacro3HaBaTh paBHBbIC U MMOAO0OHBIE (UTYPHI, B
TOM 4YHCIle B TPHUPOJE, WCKYCCTBE, apXHUTEKType; YMEHHUE
WCTIOJIH30BATh TreOMETPHUYECKUE OTHOIIICHHS, HaXO/IUTh
reOMEeTPUUYECKHE BEMYMHBI (JIMHA, Yo, IJI0aAb, 00beM) U
peLIeHnH 3a7a4y U3 JPYTruX y4eOHBIX NMPEIMETOB U U3 peabHOMH
KHU3HH;

- yMeThb CBOOOJHO ONEPHPOBATh MOHATHAMU: TNPAMOYTOJIbHAS
cucTeMa KOOpJIUHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI
BEKTOpa, CyMMa BEKTOpPOB, IPOM3BEJEHHME BEKTOpa Ha 4YHCIIO,
pa3iokeHHe BEKTOpa Mo 0a3uCy, CKaSIPHOE IPOU3BENCHHE,
BEKTOPHOE TIPOWM3BEICHUE, YroJd MeEXIy BEKTOpaMH; YMEHHE
WCTIOJIh30BaTh BEKTOPHBIA M KOOPIWHATHBIA METOJ JJISl PEIICHUs
TEOMETPUYECKUX 3a7ad W 3aJad APYruX Y4eOHBIX MPEIMETOB;
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OIEpUpPOBaTh MOHATUSAMHU: MaTpuua 2x2 u 3x3, omnpeaeauTenb
MaTpHUILIbl, TEOMETPUUECKHI CMBICII ONPEAEIUTENS;

- yMETb MOJEIMPOBaTh pEAJIbHbIE CUTyallUHW Ha S3bIKE
MaTEMaTHKH; COCTaBJISTh BHIPAKEHUS, YPAaBHEHNUsS, HEPABEHCTBA U
UX CHCTEMBl IO YCIOBUIO 33JayH, HCCIEI0BaTh IOCTPOCHHbIE
MOJIeNU c anrmapara asreOpsl,
UHTEPIPETUPOBATH HOJTyYEHHBIN pe3yibTar; CTPOUTH

MAaTEMATUYCCKUE MOJACIN C IIOMOIIBIO I'COMETPHUICCKUX MTOHATHI

HUCIIOJIb30BAHUEM

U BCJIMYHH, pCHIATh CBA3AHHLIC C HUMHU HNPAKTHYCCKHUC 3add4u;

COCTaBJIAAITb  BCPOATHOCTHYHO MOJACIbL W  HUHTCPHPCTUPOBATH

IIOJIYYEHHBI pe3ysbTaT; PeIaTh MPUKIAJIHbIC 3a1a4U CPEICTBAMU
MAaTE€MATHUYECKOTO  aHaJIM3a, B TOM  4YHCIE  COLMAIBHO-
9KOHOMHYECKOT0 U (PU3UUECKOr0 XapakKkTepa;

- YMEHHE BbIOMpaTh MOAXOIAIIMN METOA JUIsl pelleHUs 3ajay;
IIOHMMAHHE 3HAYMMOCTH MAaTEMaTUKU B U3YYEHHUU NPUPOJHBIX U
OOIIECTBEHHBIX IPOLECCOB U SBJICHUH; yMEHHUE pAaCIO3HABATh
IPOSIBJICHUE 3aKOHOB MAaTeMaTUKM B HCKYCCTBE, YMEHHE
MIPUBOJUTH MPHUMEPHI MAaTEMATUYECKUX OTKPBITUH POCCUUCKOW U

MHPOBOM MaTeMaTH4YECKON HAyKH

OK 02. Hcmons30BaTh
COBPEMEHHBIC CpencTBa
IOMCKa, aHaiIM3a i
WHTEpIpeTanuu UHHOPMAIUH,
u nH(pOpPMaIMOHHbBIE
TEXHOJIOTHH IS BBLIITOJIHEHUS
3a1a4 npodhecCuoHaTbHOM

JCATCIIBHOCTH

B o6siacTv 1IEHHOCTH HAYYHOTO TIO3HAHMUS:
-chopmMHupOBaHHOCTH
COOTBETCTBYIOIIETO
pa3BUTHS HAyKH W OOIIECTBCHHON NpPaKTHKH,
OCHOBAHHOTO Ha Jasore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B

MHPOBO33PEHUS,
COBPEMEHHOMY  YPOBHIO

MOJIMKYJIETYPHOM MHMPE;

- COBEPIIEHCTBOBAHUE SI3BIKOBOM 3|

YUTATEIbCKOM  KYyJbTYphl  KaKk  CpeACTBa

B3aUMOJEHCTBUSI MCXKAY JIOAbMU U IMO3HAHUSA

- yYMETh OIEpPHUPOBATH TOHATHSIMHU: pPANUOHATbHAS (YHKIIHSA,
nokaszaresabHas (QyHKIM, cTeneHHas (QyHKIM, JorapupmuyecKkas
(GyHKIMSA, TPUTOHOMETpUUYECKHE (YHKLNHU, OOpaTHble (QyHKIHUH;
YMEHHUE CTPOUTh I'padUKU HM3YYEHHBIX (YHKIUH, HCIOIb30BaTh
rpaduKkd TpU U3YyYEHUM TPOLIECCOB M 3aBUCHUMOCTEH, NpHU
peleHnn 3ama4 W3 JPYyruxX YYeOHBIX NPEIMETOB W 3a1ad U3
peambHON KHU3HH, BBIpAKATh (OPMYIAMH 3aBUCUMOCTH MEXKIY
BEIIMYNHAMU;

- YMETh ONEepUPOBATh MOHSATHIMHU: TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YpPaBHEHUN U
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MUDPA;
- OCO3HAHHE IIEHHOCTH HAay4HOH JEeSTEIbHOCTH,

FOTOBHOCTh ~ OCYHIECTBJIATH  IPOEKTHYIO U
M CCJIEIOBATEIbCKYIO JIESITEIIBHOCTD
WHAUBHUAYAJILHO U B TPYIIIIE.

OBnanenue YHUBEPCaIbHBIMU yueOHBIMU

MI03HABATEIbHBIMHU JICHCTBHUSIMH:

B) pabota ¢ uHpopMaIuei:

- BIIQJICTh HABBIKAMH TONXYYCHHs] HWH(OpManuu
U3 WCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSITEILHO
OCYILECTBIISITh TIOMCK, aHAIHM3, CUCTEMATU3AIUIO
U HMHTEepPHpETannio WHPOPMAIUU Pa3IAIHBIX
BUJIOB ¥ (pOPM IIPEICTABICHHUS;

- cO37aBaTh TEKCThI B pa3IMYHBIX Qopmarax c
Y4ETOM Ha3HAueHUs HWH(POpPMAIMU M IEJICBOM
ayJIUTOpUH, BBIOUpas ONTHMaJbHYIO (opMy
MPEJICTABJICHUS U BU3yaTH3alluy;
- OIICHWBATh JIOCTOBEPHOCTh, JICTUTUMHOCTH
uH(pOpMAIINK, €€ COOTBETCTBHE IIPABOBBIM H
MOPaTbHO-ITHYCCKHM HOPMaM;

- UCTOJb30BaTh CpeICTBa MH()OPMAIMOHHBIX U

KOMMYHUKAIIUOHHBIX TEXHOJIOTHII B peHICHUN

KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpTraHHU3allMOHHBIX  3ada4 C CO6J'H'OI[€HI/IGM
Tpe6OBaHI/II71 OpPrOHOMHKH, TCXHHUKHU

0€30MacHOCTH, TUTHEHBI, pecypcocOepexeHus,

IMPaBOBBIX n 3THYCCKUX HOPM, HOpM

nH(pOpMaIMOHHOW 0€301MacCHOCTH;
- BJIAJIETh HABBHIKAMHU PACMO3HABAHMS U 3alUTHI

HEPABEHCTB, PABHOCWJIBHOCTb YPAaBHEHMI, HEPABEHCTB U CUCTEM,
palroOHaNbHbIE, UPPALMOHAIIBHBIC, IIOKA3aTENIbHBIE, CTECIICHHBIC,

JorapupMHUECKHE, TPUTOHOMETPUYECKHUE ypaBHEHUS,

HEPaBEHCTBA M CUCTEMbI, YMETh peIlIaTh YPAaBHEHHs, HEPABCHCTBA
Y CUCTEMBI C TIOMOIIBIO PA3IMYHBIX IPUEMOB; peIlaTh YpaBHEHUS,
HEPaBEHCTBA M CHCTEMBI C MapaMeTpoM; MPUMEHSATh YpaBHEHUS,
HEPaBEHCTBA, MX CHCTEMBI JUISl PEIICHHUSI MaTeMaTHYECKUX 3aa4 1
3a71a4 U3 Pa3IMYHbIX 00JIaCTeil HAYKU M peanbHON JKU3HH;

- yMeTb CBOOOJHO ONEPHPOBATH MOHSATHUAMH: JIBIDKCHHE,
napajyieNbHBIA  MEPEHOC, CHUMMETpPHS Ha IUIOCKOCTH MU B
IPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHuE MOJO0MS, MOMOOHBIE
¢Gurypsl; yMeTh pacro3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B
TOM 4HCIE€ B TPUPONE, HCKYCCTBE, apXUTEKType; YMETh
UCTIONIB30BAaTh ~ T€OMETPHYECKHME  OTHOIICHHMS, HAXO/UTh
reOMEeTPUYECKUE BEIMYHMHBI (JUIMHA, Yroj, IUIONaab, 00beM) Ipu
peleHnn 3a71ad U3 IPYTUX Y4eOHBIX MPEAMETOB U M3 pealbHOU
KHU3HU
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uHpopmaruu, WHPOPMAITMOHHON OE30MaCHOCTH
JIMYHOCTHU

OK 03 [IInanupoBatb H
pean30BhIBaTh  COOCTBEHHOE
npodeCCuOHATBHOE u
JTUYHOCTHOE pa3BuTHE,
PEIIPUHIMATEIBCKYIO
JeSITeTbHOCTD B
npo¢eCCHOHAITBHON chepe,
UCIIOJIb30BAaTh  3HAHHUS IO
(UHAHCOBOW T'PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIHUsAX

B obnactu JTyXOBHO-HPaBCTBEHHOTO
BOCITUTAHHUS:
- ¢cOPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,

3THUYCCKOI'O ITIOBECACHH A,

- CIIOCOOHOCTH OLICHHUBATh CUTYyAIlUIO u
MNPpUHHUMATDH OCO3HAHHBIC peuicHus,
OpPUCHTHUPYACH Ha MOpPaJIbHO-HPAaBCTBCHHELIC

HOPMBI 1 HCHHOCTH,

- OCO3HAaHHWE IMYHOTO BKJIAJa B IOCTPOCHHE
YCTOMUYMBOTO OYAYIIETO;

- OTBETCTBEHHOE OTHOIICHHWE K  CBOHMM
pooutensiM © (WIM) JPYTUM WICHAM CEMbH,
CO3JIaHUIO

IIPUHATHA HeHHOCTeﬁ

CeMbHM Ha OCHOBE OCO3HAHHOI'O
CEMEHHON JKM3HH B
COOTBETCTBUU C TPAIULIUSIMHU Hapo 0B Poccuu;
OBnazieHue YHUBEPCATBHBIMU PETYISITUBHBIMU
NEUCTBUSIMU:

a) caMOOpTaHHU3aIUs:

- CaMOCTOSITEIILHO OCYUIECTBIIATH
MO3HABATENbHYIO  J€SITEIbHOCTb,  BBISBIATH
npobiaemMbl,  CTaBUTb U (POpPMyIUpOBaTh
COOCTBEHHBIE 3aJaud B  0Opa3oBaTe’IbHOMN

JIEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;
- CaMOCTOSITENIBHO COCTAaBIATh IIJIAH PEIIEHUs
npoOJeMbl C YYETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUM;

- YMETb OIIEpUpPOBAThH MOHATHUSIMU: paloHaIbHbIE,
UPpALMOHAJIbHEIE, MIOKa3aTeNbHbIE, CTEIICHHBIE,
jgorapumuyueckue,  TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEPABCHCTBA, UX CUCTEMEIL,

- YMCTb OICpHUPOBATH IIOHATHAMHU: MHOI'OI'PaHHUK, CCUCHHUC

MHOTOTpaHHUKa, KYO,
¢urypa u IOBEpXHOCTh BpallleHHsI, IIMIIMHAP, KOHYC, Iap, cdepa,
ceueHHst (pUTYpBl BpalleHHs, IUIOCKOCTh, Kacaromascs chepsl,
WIMHIPpA, KOHYCA, TUIOMIAAb MOBEPXHOCTH MHUPAMUIBI, TPH3MBI,
cepsl,

UPaMU/IbI,

napajmjcjiacnuiica, Inpusma, IHrupamMuaa,

KOHyCa, [WIMHIApA,  IUIOHIA/b obbem  KkyOa,

OPSAMOYTOJIBHOTO  Hapaelienunena, IIPU3MBI,
LWIKMH/pa, KOHYyca, 1apa; yMEeHUue n300pakaTh MHOTOIPAaHHUKHU U
C IOMOILBIO
yMeTh

pacrmo3HaBaTb CUMMCETPUIO B IMPOCTPAHCTBE, YMCTH PAaCliO3HABATH

ITOBECPXHOCTHU BpaAIlICHHUA, HUX CCUCHHUA OT PYKH,
YCPTCIKHBIX HHCTPYMCHTOB MW JSJICKTPOHHBIX CPCACTB,

IMpaBHUJIbHBIC MHOTOTPaHHUKHA

- YMETb OIIEpUPOBATh IMOHATUAMM: IIPSIMOYIOJIbHAs CHUCTEMA
KOOpJAMHAT, KOOPAMHATHl TOYKH, BEKTOP, KOOPAMHATBHI BEKTOPA,
CKAJLIPHOE TIPOU3BEACHUE, YroJl MEXKIy BEKTOpaMHu, CyMma
BEKTOPOB, TPOU3BEIACHUE BEKTOpPA HA YHCIO; HAXOAWTH C
MOMOIIBI0 U3YyYEHHBIX (OpMYJ KOOpPAMHATBHI CEpeMHBI OTpe3Ka,
paccTostHue MEXAy ABYMS TOUKaMHU
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- 1aBaTh OLIEHKY HOBBIM CUTYallUsIM;
CHOCOOCTBOBATH (POPMUPOBAHUIO M TPOSIBICHHIO
MIMPOKOH 3PYAMIINU B Pa3HBIX 0071aCTAX 3HAHUM,
IIOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTeIbHBIN 1
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIOJIb30BaTh MPUEMbI peQUIEKCUU TS OLCHKH
CUTYalll{, BBIOOpA BEPHOTO pEILCHMUS;

- YMETb OLICHUBATb PHUCKU MU CBOECBPEMEHHO
IPUHUMATh PELIEHUS 10 UX CHUKEHUIO;

B) SMOLMOHAJIbHBIN WHTEJUIEKT,
IpEeIoiIararoImui copMUPOBaHHOCTH:
BHYTpPEHHEN MOTHBALIUH, BKJIIOUAIOLIEH
CTPEMJICHHE K JOCTHKEHHUIO L€ U YCIEXY,
ONTUMH3M, VMHUIIMAaTUBHOCTD, yYMEHHE
JEHCTBOBATH, UCXOM U3 CBOUX BO3MOKHOCTEH;

- SMIATHHM, BKIIOYAlOIIEH  CIIOCOOHOCTH
IIOHUMAaTh SMOLMOHAIBHOE COCTOSIHUE NPYTHUX,
YUUTHIBATh ero pu OCYILIECTBIICHUHN
KOMMYHHUKAIIMH, CIIOCOOHOCTh K COYYBCTBUIO U
COIEPEIKUBAHUIO;

- COLMANbHBIX  HaBBIKOB,  BKJIIOYAIOLINX
CIOCOOHOCTh  BBICTpauBaTh  OTHOLIEHHUS  C
OPYTMMH  JIIOIbMH, 3a00TUTBCS, MPOSBIATH
MHTEpEC U pazpemaTh KOH(IMKTHI
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OK 04 3ddextuHO
B3aNMMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaH/IC

TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOATEJIbBHOCTH U CAMOOITPEIEIIEHHUIO;
-OBJIAJICHUE HaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, TTPOEKTHOW M COLIMATIbHON
JIeATEIbHOCTH;
OBiagenue
KOMMYHUKATUBHBIMU JACUCTBUSMU:

0) cCOBMECTHas 1€ TEIIbHOCTD:

YHUBCPCAIIbHBIMU

- IIOHUMaTb M HCIOJIb30BaTh IIPEUMYLIECTBA

KOMaHJHON ¥ UHJIMBUyaJbHOU paboThI;

- IPUHUMATh LEJIH COBMECTHOM IEATEIBHOCTH,

OpraHU30BBIBATh U KOOPAMHUPOBATH JEHUCTBHS

II0 €€ JIOCTH)KEHUIO: COCTAaBIISATh IUIaH JEHCTBU,

y4ETOM
pE3yJIbTaThI

pacupenensiaTb  poiaM  C MHEHUH
Y4aCTHUKOB o0cyX1aTh
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATh W BBHINIOJIHATH pPabOTy B
YCIIOBUSAX  PEATBHOTO, BUPTYAIBHOTO |
KOMOWHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYIIECTBJISATh TO3UTHBHOE CTPATETUICCKOE
MOBE/ICHNE B Pa3NIUYHBIX CUTYALUIX, MPOSIBISThH
TBOPYECTBO H BOOOpaKkeHue, OBITh
WHUIIMATUBHBIM.

OBnaseHre YHUBEPCATBHBIMH PETYISTUBHBIMU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHX
JIFOJICH TP aHATTN3€e PEe3yJIbTATOB JEATCIILHOCTH,

- IpU3HaBaTb CBOE IPAaBO M IIPaBO JPYIUX

-yMETh OIEPUPOBATH MOHATUSAMU: CIyYalHBIN OIBIT U CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHS; YMEThb BBIUHCIISATH
BEPOSITHOCTH C  HCHOJB30BAHWEM TIpauyecKux  METOJOB;
MPUMEHATh (OPMYJIBl CIOXKEHHS M YMHOXXEHHS BEPOSTHOCTEH,
KOMOUHATOpHble (akThl U (OpMyJdbl IpPU pEIIeHUH 3a7ay;
OLICHUBATh BEPOSATHOCTH pPEaJbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4aliHBIMHU YMEHHME TPUBOAUTH IPUMEpPHI

IIPOABJICHUA OONBIINX 4YHCET B INpUPOAHBIX U

BEJIMYNHAMU;
3aKOHa
0OI1IECTBEHHBIX SBJICHUSX
- yMeTh CBOOOJHO OICPUPOBATh MOHSATHSIMHU: CTCICHb C IEIBIM
IIOKA3aTeJIEM, HATypaJIbHOM cTeneHs ¢

KOpPCHb CTCIICHU,

palMoOHANBHBIM  TIOKA3aTeleM, CTeNeHb C JIEUCTBUTEIbHBIM
(BelecTBEHHBIM) MOKa3aTeseM, JIorapudm 4ucia, CHHYC, KOCHHYC
Y TAHT€HC MPOU3BOJILHOTO YKCIIA;

- yMeTh CBOOOJHO OINEPUPOBATH MOHATHAMH: Tpaduk (GYHKIHUH,

oOpatHast (GyHKIUSI, KOMIIO3UIMS (PYHKIMMA, JTUHEHHAsS QyHKIUSA,

KBajpaTH4Has (YHKUOUS, CTENeHHas (QYHKOUS C  [eIbIM
MOKa3zarejaeM, TPUTOHOMETpUYecKue  (QPyHKIMH,  OOpaTHbIE
TPUTOHOMETPHUUECKHE byHKIIMH, MoKa3aTeNbHast u

norapumuueckas QyHKIUH; YMETb CTPOUTh Ipaduku GyHKIUH,
BBINOJIHATH NMpeoOpa3zoBaHus rpaduKoB (PyHKIIHIA;

- yMeThb UCHOJb30BaTh Trpadukd QYHKIUH A0 H3ydeHUus
IpPOIIECCOB M 3aBUCHUMOCTEH MNpH pELICHWH 3ajad U3 JPYTUx
y4eOHBIX TMpEeIMeTOB M M3 peaJbHOW JKU3HHU; BbIPAXKATh
(opMyIaMu 3aBUCUMOCTH MEX]ly BETMUUHAMM;

- CBOOOJHO OINEpPUPOBATh MOHATHSIMH: YETHOCTb (PYHKIIHH,
byHKINH, byHKIINH,
MOHOTOHHOCTh (QYHKIIMH, 3KCTpeMyM (yHKUUHU, HauOoJbliee U

yMETh

NEPpUOANIHOCTD OIrpaHUYCHHOCTH

HauMMCHBIICEC 3HAUYCHUA (bYHKI_H/II/I Ha IIPOMCKYTKE;
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JIIOJIEH Ha OIIMOKU,

- pa3BHUBaTh CIOCOOHOCTH IOHMMAaTb MHUD C
HO3HLIMYU JIPYTOTo YeJI0BEKa

MIPOBOJNTH UCCIEIOBAHUE (PYHKIIHH;
- yMeTb UCHOJB30BaTh CBOWCTBA U Tpabuku GYHKIUN i
pelleHrs ypaBHEHWI, HEPABEHCTB M 3aJad C IapaMeTpaMy;
n300paxarb Ha KOOPAUHATHOM IUIOCKOCTH MHOKECTBA PEIICHUMN
YpaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05. OcyuiecTBisiTh yCTHYIO
Y IUCbMEHHYIO
KOMMYHHKAIMIO Ha
rOCYJapCTBEHHOM SI3BIKE
Poccuiickoit denepaiyu ¢
y4eTOM 0COOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOT'O
KOHTEKCTa

B obnacTtu 3cTeTHUECKOro BOCIIUTAHUS:

- JCTETHYECKOe OTHOIICHHE K MHpY, BKIIOYas
ACTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOpYECTBa, CIOPTa, TPyda U OOILIECTBEHHBIX
OTHOIIICHUH;

- CIIOCOOHOCTHh BOCIIPUHUMATH PA3JIMUHBIC BUIBI
MCKYCCTBa, TPAIUIIMA U TBOPYECTBO CBOETO U
JIpPYTrUX HapOJIOB,
BO3/IEMCTBHE UCKYCCTBA;

omyumarb SMOIHOHAIIBHOC

- Y66)K,I[6HHOCTB B 3HAYMMOCTH JJIs1 IMYHOCTH U
O6H.I€CTBa MHUPOBOI'O
HCKYCCTB4A, 3THUYCCKUX KYJIBbTYPHBIX Tpazmunﬁ

OTCYCCTBCHHOI'O u

¥ HapOJIHOTO TBOPYECTBA;
- TOTOBHOCTh K CaMOBBIPDAXCHHIO B Pa3HBIX
BUJAX HUCKYCCTBA, CTPEMJICHHE TMPOSBIATH
Ka4ecTBa TBOPUECKOW JTMYHOCTH;

OBnanenue YHUBEpPCAIbHBIMU
KOMMYHUKAaTHBHBIMU JICHCTBUSMU:

a) oO1eHue:

- OCYILECTBIISITh KOMMYHHUKAIIMH BO BCeX chepax
KH3HU;

- pacmo3HaBaTh

HeBepOaJbHBIE  CpEeACTBa

06H1€HI/I$I, IIOHUMAaTh 3HAQUYUCHHUE COIIMAJIbHBIX

3HaKOB, paciio3HaBaThb MMPEaAIOCBIIKA

- yMeThb ONEpHUpOBaTh MOHATUAMHU: CpefHee apudMeTuyeckoe,

MeaMaHa, HauOonblllee W HaUMEHbIIEe 3HAYCHHUs, pa3Max,
JUCTepCcusi, CTaHAapTHOE OTKJIOHEHUE YHCIIOBOIO Ha0opa; yMEHHe
U3BJIEKAaTh, HHTEPIIPETUPOBATH MH(OPMALIMIO, TPEICTABICHHYIO B
Tabnuuax, Ha JuarpamMmax, rpadukax, OTpaKalollyl0 CBOMCTBa
peanbHBIX MPOIECCOB W SBIICHHIA; MPEACTABIATh HH(POPMAIUIO C
HNOMOUIbIO TaOMUI] M JuarpaMM; HCCIIEOBAaTh CTATUCTHYECKHE
JIAHHBIE, B TOM YHCJIE C MPUMEHEHHEM rpauyecKux METOJI0B U
AJEKTPOHHBIX CPE/ICTB;

- yMeThb OMNEpPUpPOBaATh MOHITUAMH: TOYKA, MpsMasi, MIOCKOCTb,
IPOCTPAHCTBO, JABYIPAaHHBIM Yroj, CKPEIIMBAIOIIMECS MpPsMbIE,
napajuieTbHOCTh U MEPHEHAUKYISIPHOCTh NPSIMbBIX M TUIOCKOCTEH,
YroJI MEKIY IPAMBIMH, YTOJl MEXAY MPSAMOM U IIIOCKOCTBIO, YTOJI
MEX1Y IIJIOCKOCTSMH, PpAcCTOSHHE OT TOYKH [0 IUIOCKOCTH,
paccTosiHuE MEX]y IPSMBIMH, PACCTOSTHUE MEKY MJIOCKOCTSAMU;

- YMCTh UCIIOJIb30BATh IIPU PCIICHHUU 3ada4 U3YYCHHBIC q)aKTBI u
TCOPEMBI TNIAHUMCTPHHU, YMCHHUEC OLCHHBATHL Pa3sMCPbI 00BEKTOB
OKpYyKarouiero Mmupa

19




KOH(JIMKTHBIX CUTYaIHi U CMST4aTh
KOH(JINKTBI;
- pa3BepHYTO W JIOTUYHO H3JIaraTb CBOIO TOYKY

3pCHUA C UCIIOJIB30BAHUCM A3BIKOBLIX CPCACTB

OK 06. IIposBisaTh
IPaxTaHCKO-TIATPUOTHIECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MMOBEJCHHE Ha
OCHOBE TPaJUIIMOHHBIX
00IICYeITOBEUECKUX
LIEHHOCTEH, B TOM YHCIIE C
Y4eTOM rapMOHHU3AINN
MEXHAIIMOHAIBHBIX U
MEXPEITUTUO3HBIX OTHOIICHUH,
MIPUMEHSTh CTaHIAPTHI
AHTHKOPPYIIIUOHHOTO
MOBE/ICHUS

- OCO3HaHHE OO0YyYarOIUMUCS

rpak1aHCKOW UJICHTUYHOCTH;

pOCCUiiCKON

- ICJICHANIPABIICHHOE DPa3BUTHE BHYTPEHHEH
JIYXOBHO-
HPABCTBEHHBIX IIEHHOCTEW Hapoa0B Poccuiickoit
®denepauny, HCTOPUYECKUX U HALMOHAIBHO-
KYJIbTYPHBIX TpaauLUil, dbopMupoBaHue
CHUCTEMbl  3HAUYMMBIX

NO3MIKMM  JIMYHOCTKM Ha  OCHOBC

LIEHHOCTHO-CMBICJIOBBIX
YCTaHOBOK, AHTUKOPPYILMOHHOTO
MHPOBO33PEHHU, IIPaBOCO3HAHUS,

IKOJIOTUIECKOM KyJIbTYpHI, CIIOCOOHOCTH
CTaBUThb LCIIU U CTPOUTDH JKU3HCHHBIC IJIAHBI;

B vacTtu rpaxaaHcKoro BOCIUTaHUS:

- OCO3HaHME CBOMX KOHCTHTYLIMOHHBIX NpaB U
o0s13aHHOCTEH, yBa)KE€HHE 3aKOHa "
IPaBOMOPSJIKA;

- NPUHATUC TPAJUIHUOHHBIX HAIMOHAJIBbHBIX,
0011eYeI0BeUYeCKUX T'YMaHUCTUYECKUX u

JACMOKPAaTUICCKHUX HCHHOCTCﬁ;

- TOTOBHOCTH IMPOTHUBOCTOATH UacoJIOrnnu
9KCTPpEMH3MA, HallMoHaJIu3ma, KCCHO(bO6I/II/I,
JAUCKPUMHUHALIUA 110 COaJIbHBIM,
PCIIUTUO3HBIM, PaCoOBLBIM, HalltMOHAaJIbHBIM
IMPpU3HAKaM;

-yMETh OIEPUPOBATh IOHATUAMU: MPSAMOYTOJbHas1 CHUCTEMA

KOOpAuHAaT, KOOPpAMWMHATBI TOYKH, BCKTOP, KOOpAMHATBI BCKTOpPA,

CKaJIIpHOC TMPOU3BCACHUC, YIoJd MCKIAY BCKTOpaMHu, CyMMa

BCKTOPOB, IPOU3ZBCACHHUEC BCKTOpPAa Ha YUCIO;, HAXOAUTb C

MOMOIIbIO M3YyUYEHHBIX (OPMYN KOOPAMHATHI CEpEAMHBI OTPE3Ka,
paccTosTHUE MEXKIY ABYMs TOUKAMHU;
-yMeTh BBIOMpATh MOAXOMAAIIUN W3YYCHHBIH METOJ JUISl pelleHus

3aJa4du, paciio3HaBaTb MaAaTEMATUYCCKUC q)aKTBI n

MaTCMAaTU4YCCKUEC MOJACIUW B IIPHUPOAHBIX U O6III€CTB€HHI>IX

SIBJICHUSX, B  MCKYCCTBE; YMEHHE NPUBOJWTH  IIPUMEPHI

MaTE€MaTU4YeCKUX  OTKPBITUM  POCCUHCKOM M MHMPOBOM

MaTeMaTUYECKON HAyKH.

- YMETh OIIEPUPOBATH MOHATUSMHU: CIIYYalHBIM ONBIT U CIy4alHOE
COOBITHE, BEPOSATHOCTh CIYYalHOTO COOBITHS; YMETh BBIUUCIATH
BEPOSATHOCTh C  HCHOJb30BAaHUEM TIpapUUYECKUX  METOJIOB;
OPUMEHATh (OPMYNBI CIOXKEHUS M YMHOXEHMS BEpOSTHOCTEH,
KOMOMHaTOpHbIE (akThl U (GOpMYyNbl NpU PpPEUICHUH 3a]ad;
OLIEHUBATh BEPOSATHOCTH pEaJbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHBIMM  BEJIMYMHAMHU; YMEHUE MPHUBOJUTH HIPHUMEpPHI
OpOSIBJIEHUS  3aKOHAa  OOJBIIMX YHCE B HPUPOAHBIX U
OOLIECTBEHHBIX SIBICHUAX

20




- TOTOBHOCTb BECTU COBMECTHYIO ACSITEIbHOCTD
B HMHTEpecax  TIpPakIaHCKOro  OOIIecTBa,
y4acTBOBaTh B CaMOYTpPaBIICHUH B
00111e00pa3oBaTeIbHONW OpraHu3aluu U JETCKO-
IOHOIIECKUX OpraHHu3aIusiX;

- YyMEHHE B3aUMOJCHCTBOBATH C COLIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSIMHU
U Ha3HAUYCHUEM;

- TOTOBHOCTb K TYMaHHUTApHOM U BOJIOHTEPCKOU
JesATeIbHOCTH;

MaTPUOTHUYECKOTO BOCTIUTAHUSI:

- ¢(hOPMUPOBAHHOCTDb POCCUMCKON IPaskIaHCKON
UJCHTUYHOCTH, TMAaTPUOTU3MA, YBaXEHHUS K
CBOEMY HapoAy, YYyBCTBa OTBETCTBEHHOCTH
nepen PoauHol, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBOHl $3BIK U KYJIBTYpY, MPOLLIOE H
HACTOAILEE  MHOTOHAI[MOHAJIBHOIO  Hapoja
Poccuu;

- IIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM
CHMBOJIaM, HCTOPHYECKOMY H TPUPOJHOMY
HACJIEUIO, TAMSTHUKaM, TPaIUIUSAM HapoJ0B
Poccun, npoctmwxenusim Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYJIE;

- wuaeiiHas yOeXIEHHOCTh, TOTOBHOCTH K
CITYKEHHUIO u 3aIlnTe OreuecTna,
OTBETCTBEHHOCTb 3a €T0 CYAh0Y;

OCBOCHHBIC OOYYAIONUMHUCS MEXKIIPEIMETHBIC
TIOHSTHS W YHUBEPCAIbHBIC YUeOHBIC JCHCTBHS
(peryisITHBHBIEC, MMO3HaBaTEIbHEIE,
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KOMMYHHUKaTHBHBIE);

- CIOCOOHOCTH WX  HCHOJB30BAaHUSA B
[IO3HABATEJIBHOW W COLMAJIBHOW  IPAKTHKE,
TOTOBHOCTb K CaMOCTOSITEIIbBHOMY

IUIAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
JIeATEIbHOCTH, OpraHu3aluu y4eOHOro
COTpYAHUYECTBA c MeJaroru4ecKuMu
pabOTHMKaMU M CBEPCTHHKAMH, K Yy4YacTHIO B
NOCTPOCHUH WHAWBHYATbHON 00pa3oBaTeIbHOM
TPaeKTOPHH;

- OBJIAJICHUE HaBbIKAMU y4eOHO-

MCCIIEIOBATENIbCKOM, TTPOCKTHOW M COLIMAIBHOMN
JIEATEIbHOCTH

OK 07 ConericTBOBaThH
COXPaHEHHUIO OKpYKaromieu
cpenbl, pecypcocOepexeHuto,
MIPUMEHSITh 3HAHUS 00
N3MCHCHUU KiimMara,
TIPUHIIUITBI OepexKIIMBOTO
MpOU3BOACTBA,  d(PPeKTUBHO

JICHCTBOBATh B YPE3BBbIYANHBIX
CUTYalUsIX

- HE IPUHUMATh JACWUCTBUA, IPHUHOCSIINE BpEJ
OKpYKaroIleH cpese;

- YMeTh TPOTHO3MPOBATH HEOIArONPHUSITHHIC
9KOJIOTMUYECKHE HOCJIE/ICTBUS
NPEANPUHUMAEMBIX JCUCTBUHM, MPEIOTBPAILATh
ux;

- paciupuTh OIIBIT JESATEIBHOCTH
HKOJIOTHYECKOM HAIIPaBJIEHHOCTH;

- paspalaTbIBaTh IUIAH pPELIEHUs MPOOJIEMBI C
YU4ETOM aHaJM3a MMEIOLIUXCS MaTepHalbHbIX U
HeMaTepualbHBIX PECYpPCOB;

- OCYILECTBJIATH II€JICHANIPABICEHHBIM TMOUCK
nepeHoca CpeAcTB U CHOCOOOB JeHMCTBUS B
poeCCHOHABHYIO CpPEY;

- YMETh IIEPEHOCUTH 3HAHUS B I103HABATEIBHYIO
U TMIPAKTHYECKYIO0 0071aCTH )KU3HEACSATEIbHOCTH;

-yMETb ONEpUpPOBaTh MOHATUAMHU: (QYHKUUS, HEIpepbIBHAS
GyHKIMSA, TPOM3BOAHAS,  NEPBOOOpa3zHasi,  ONpEIeNICHHBIN
UHTETpaJl; YMEThb HAXOAWTh IPOU3BOJAHBIE  3JIEMEHTapPHBIX

(GyHKIMH, WCHOJIB3Yys CIPABOYHBIE MaTEepHalbl; HCCIEIOBATH B
MpPOCTEHIINX chy4dasX (YHKIMM Ha MOHOTOHHOCTb, HAaXOIUTb
HauOoJbIINe M HAaUMEHbIIME 3HaueHHs (QyHKIU;
rpaduKkd  MHOTOWIEHOB € HCHOJb30BAHUEM

MaTEeMaTU4YeCKOro IIPUMEHSATD

peHICHUN 3aJda4

CTPOMTH
anmapara
IIPOU3BOJHYIO IIPH
pemarp

aHaJInu3a,

Ha  JBW)XCHHUE; IIPAKTHKO-
OPHUCHTHPOBAHHBLIC 3aJa4l Ha HauOoONbIINE W HAaWMMEHBIINE
3HA4YE€HU, HA HAXOXJIECHUE IIyTH, CKOPOCTH U YCKOPEHHUS;

- YMCTH OIICPUPOBATH MOHATUAMU: ABHUKCHUC B IMPOCTPAHCTBE,
1o100HbIE (UTYpPHI B NMPOCTPAHCTBE; MCIIOJIH30BATh OTHOLICHHE
Iionaied MoBepXHOCTEH U O0BEMOB MOAOOHBIX (UIYyp TpH
pELIeHNH 33]1a4;

- YMETb BBIYHUCIATE TCOMCTPHUYCCKUEC BCIMYHWHBI ()IJ'II/IHa, yrou,
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- nIpeajiaratb HOBBIC IPOCKTHI, OUCHUBATL UIACU

C IO3uuun HOBH3HBI, OpUTrnHaJIbHOCTH,

MPAKTUYECKOM 3HAYNMOCTH;

- J1aBaTh OIICHKY HOBBIM CHUTYallUsiM, BHOCHUTb
KOPPEKTUBBI B  JESATENBbHOCTb,  OIICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENISIM

I0MIAb, 00bEM, MJIOIIAIb TOBEPXHOCTH), HCIIOJb3Ys U3yUCHHBIC
(hOpMyIIBI B METOIBI

[IK 1.4. Ananu3upoBarb
IIPOLIECC U PE3YJILTATHI
o0y4eHHsT 00yJarOITIXCsI

[IpoBOIUTh TMEAATOTHYECKUI  KOHTPOJb  Ha
y4eOHBIX 3aHATHUSX;

OCYILIECTBIISITh otbop KOHTPOJILHO-
WU3MEPUTEIILHBIX MAaTEPUAIOB;

OPUMEHATh  pa3juyHble (OPMBI U METOJBI

JTUArHOCTUKH PE3y/IbTaTOB O0yUEHUS;
OLICHUBATh 00pa30BaTENIbHbIE PE3YIIbTATHI;
OCHOBBI KOHTPOJIbHO-OLEHOYHOU JI€ATEIbHOCTH
YUMTEI Ha4alIbHBIX KJIACCOB;

KpUTEPUHU OLICHUBAHUSI U BUJIbI yUeTa
yCIIeBAaEMOCTH O00yUaIOLTXCS

Jnarnoctuku YHUBEPCATbHBIX y4eOHBIX JCUCTBUI
(mo3HABATENBHBIX, PETYJISTUBHBIX, KOMMYHUKATUBHBIX );
JTUArHOCTHKY MPEIMETHBIX PE3YJIbTaTOB;

OpraHM3allK U OCYIIECTBICHUS! KOHTPOJISA U OLIEHKH YU4eOHBIX
JOCTHKEHUH 00YJaroIuXCsl, TEKYIINX U UTOTOBBIX PE3yJIbTAaTOB
OCBOEHUSI OCHOBHOI 00pa3oBaTeIbHON POrpPaMMBI

oOyJaronuMucs

IIK 1.7. BeicTpanBath
TPAcKTOPHIO
npodeccnoHaIbHOTO pocTa Ha
OCHOBE PE3yJIbTaTOB aHAJIN3a
rporiecca 00yueHus u
caMOaHaJIN3a AeATeIbHOCTU

AnanmsupoBath  3pQPEKTUBHOCTD
oOydeHus;
OCYIIECTBIISITh CaMOAaHaJIN3 MpPU OpraHU3aALUH

06paBOBaTeJ'IBHOFO rnpomnecca,

nporiecca

OCYIICCTBJIATDH MOHHUTOPHHT n aHaJIn3
COBPEMEHHBIX TICHXOJIOTO-TIEIarOTHYECKUX U
METOTNICCKUX pecypcos TUIst
npodeccHoHaIFHOTO  pocTa B 00IacTu
OpraHu3aIy 00y4eHUs 00yJaroInuXCs;
MPOEKTUPOBATH TPAeKTOPHUIO
po¢eCCHOHATHHOTO POCTa,;

CHOCO0BI aHanm3a u camoaHanmn3a
npoQeCCHOHAIBHON 00yJaromieit AesITeNbHOCTH,
CHOCO0BI MPOEKTUPOBAHUS TPaeKTOPUHU

1po(heCCHOHATBHOTO POCTa;

ITocTpoeHusi TpaeKTOpuH MNPO(GECCHOHATLHOTO pOCTa Ha OCHOBE
pe3ynbraToB  aHaiu3a  3(PQPEeKTUBHOCTH  mpoiecca  0OydeHHUS
00y4aroIUXCs U caMOaHaIn3a eI TeIbHOCTH
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CIOCOOBI  OCYIIECTBIICHUSI  JESTENBHOCTH B
COOTBETCTBUM C BBICTPOCHHOM TPAaeKTOPUEH
po(hecCHOHANBHOTO POCTa;

oOpa3oBaTenbHBIE  3alpochl  OOmIECTBA |
rocyJapcTBa B obsactu 00yueHus
00yJaronmxcs
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2.1.

2. CTPYKTYPA U COAEPXKAHUE OBIIEOBPA3OBATEJIbHOM JTUCIATLINHBI

O0beM TUCUUIVIMHBI M BUIbI y4e0OHOH padoThI

Bup yueOHoii padoThl

Bcero yacos

O6Bem 00pa3oBaTeIbHOM MPOrPaMMBI TUCIUTLTHHBI 178
OcHOBHOE COZIepKaHHe 178
BT. 4.

TEOPETUIECKOE O0yUeHUE 54
MIPaKTUYECKHUE 3aHATH 124
caMocCTosTeNIbHas paboTa

IIpomexxyTounas aTTecTamus 9K3aMeH
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2.2. TemaTn4yecKMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

Oo6bem dopmupyemble
Hauvenosanne pasjeson Conepsxanne y4eGHOro MaTepualia 1acos 00ume u
H TeM npogecCHOHATbH
ble KOMIIEeTeHI[HH
1 2 3 4
Paznen 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHO# IIKOJIbI 15

Tema 1.1 Jlexnun
Hean " 3aga4uM | ba3oBble 3HaHMS W yMEHMs IO MaTeMaTUKe B MPO(ecCHOHAIbHON U B
MaTeMaTHKHU NPH | IOBCEIHEBHOM JIEATEIbHOCTH.
OCBOCHUM HevictBusi  Hax  TOJIOKUTEIBHBIMH U OTPUIIATEIIBHBIMUA  YHCJIAMH,
CHeuaAJIbHOCTH. OOBIKHOBEHHBIMU M JICCATUIHBIMU JIPOOSMHU.
Yucia u  BbIYMCIeHHs. | [leiicTBUs CO cTeneHsIME, (GOPMYJIbl COKPAIIEHHOTO YMHOKCHHSI.
Boipaskenus u | [IpakTHyecKkune 3aHATHS
npeobpa3oBaHus JeiicTBus co cTeneHsaMu, (OpMYIIbl COKPAILIEHHOTO YMHOKEHHUS
Tema 1.2. IpodeccnonabHO-OPUEHTUPOBAHHOE co/iep:KaHue (conep:kanue
I'eomeTpus HA | NPUKJIAHOTO MOAYJIs)
IVIOCKOCTH I[IpakTUyeckne 3aHATHSA

Bunsl nmiuockux (GUryp v ux miomas.

[IpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4U B KYpCE€ FT€OMETPUU Ha IJIOCKOCTH
Tema 1.3 Jlexknuu
IIpouenTHbIE [IpocThie TPOLIEHTHI, pa3HbIe CIOCOOBI UX BhIUKCIEHUs. CII0KHBIEC TPOIICHTHI
BbIYMCJICHUS IIpakTH4eckne 3aHATHA

[TpocTeie mpoLIEeHTHI, pa3Hble COCOOBI X BbrunciaeHHs . CI0XHbBIE TPOIICHTHI
Tema 1.4 Jleknuun
YpaBHeHnus U | JIuneitHble, KBagpaTHbIe, POOHO-IMHENWHbIE YPaBHEHUS U HEPABEHCTBA
HepaBeHCTBAa IIpakTHyeckune 3aHATHA

Pemenue nuHeMHBIX U KBaJIpaTHBIX YPaBHEHUI
Tema 1.5 Jlekumnu

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07
IIK 1.4,

IK 1.7
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Cucrembl ypaBHeHmii u | CriocoObI peleHHs CHCTeM JHMHEHHBIX ypaBHeHHU. [lonstusa: marpuna 2x2 u | 1
HEpPaBeHCTB 3x3, onpenenurens MaTtpuubl. Merox I'aycca. CucTeMbl HENMHEWHBIX
ypaBHeHUH. CUCTEMBI HEPABEHCTB
IIpakTHYeckune 3aHATHSA 1
Peuienue cuctem JIMHEHHBIX YpaBHEHUM 1
Tema 1.6 IIpakTHyeckune 3aHATHSA 1
BxoaHoi KOHTPOJIb Brruucnenus u npeoOpazoBaHus. YpaBHEHHs U HepaBeHCTBa. ['eomerpus Ha | 1
IJIOCKOCTH
KonTposbnas padora 2
Pa3nen 2. [IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 11
Tema 2.1. Jlexnun
OcHoBHbIE nousaTus | [Ipenmer crepeomerpun. OCHOBHBIE MOHATHS (TOYKA, MpsMasi, TUIOCKOCTb, | 2
crepeoMeTpHu. npoctpancTBO). OCHOBHBIE aKCHUOMBI ctepeomeTpun. [lepecekaromimecs,
PacnoJioxkenne MNpsAMBIX | MapajyielbHble W CKpelMBaromiuecs mnpsMble. l[Ipu3Hak U CBOMCTBO
U IUI0CKOCTel CKPEIIMBAIOIIUXCS MPSIMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIEC (PUTYPHI.
IapamieapHoCcTH [TapannensHble npsimas U wiockoctb. Onpenenenue. Ilpusnak. CpoiicTtBa (¢ | 2
npsiMbIX,  NPAMOI M | oka3arenbcTBoM). IlapamiensHbie 1wiockoctH. Ompenpenenue. IIpu3Hak.
MJIOCKOCTH, IUIOCKOCcTel | CBolicTBa (C JOKa3aTenbCTBOM). TeTpasap u ero sneMeHThl. [lapamtenenunen OK 01, OK 03, OK
u ero aneMeHTbl. CBoOMCTBa NPOTHBOIIOJIIOKHBIX TpaHe M JauaroHaneu 04, OK 07
napaienenunena. [locrpoenne ceuennii. Pemenne 3amay. TK 1.4,
Tema 2.2. IIpakTH4eckue 3aHATHA 1 MK 1.7
IlepnenaukyasspHOCTH [TepnennukynspHsle npsmsele. [lapannensHblie npsMble, NEpIEHAUKYISIpHbIE K | 1
NPSAMBIX, IPAMON 1 wiockocTd. lIpu3Hak NEpHNeHIUKYISAPHOCTH MNPSMOM W IJIOCKOCTH.
IUIOCKOCTH, II0OCKOCTel | [lokazarenscrBo. Ilepnenaukynap w  HakioHHas. llepneHaukymnspHbIe
10cKocTH. [Ipu3Hak nepneHuKyIspHOCTH IIIOCKOCTEN. [[okazaTenbeTBo.
PaccrosiHus B mpocTpaHcTBe
Tema 2.3. IIpakTH4eckne 3aHATHA 1
Teopema 0 TPEX | Teopema o Tpex meprnenamkymsapax. JloKa3aTeabcTBO. YTOM MEXKLY IpsMoii i | 1
nepneHAnKYJsipax

IUIOCKOCTBIO. YTOJ MCIKAY IIIOCKOCTIAMU
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Tema 2.4.

IpodeccnoHaTLHO-OPHEHTHPOBAHHOE cojiep:KaHue (conep:xanue

MapaJuiesbHbIe, MPUKJIAJTHOI0 MOAYJIfA)

NneprneHIuKyJIspHbIe, Axcuombl crepeomeTpuu. llepneHAuKyIIpHOCT TPSAMONM U  TIJIOCKOCTH,
CKpeluBaommecs NapaJyIeIbHOCTh  JABYX  MPAMBIX,  NEPHEHAMKYJSAPHBIX  IUIOCKOCTH,
npsiMble NEePHEHANKYJISIPHOCTD MIJIOCKOCTEMN

Tema 2.5. IIpakTnyeckue 3aHATHS

Pemienue 3agau. Ilpsimble | Pacronoxenue TIPSIMBIX U IJIOCKOCTEM B MIPOCTPAHCTBE.
H IJIOCKOCTH B | [IeprieHIUKYIAPHOCT M MAPAUICIBHOCTh  IPSAMBIX M IUIOCKOCTEH.
MPOCTPAHCTBE CxkpemmBaroiumecs npsiMblie

KonTpoasnas padora

Paznen 3. KoopanHaTsl M BEKTOPBI

Tema 3.1 Jlekuun

JlexapToBbl KOOPAMHATHI | JlekapTOBbl KOOpAMHATHI B mpocTpaHcTBe. Ilpocteilmine 3amauum B OK 02, OK 03, OK
B NPOCTPAHCTBE. | KOOpAMHATax. PaccrosiHue MeXQy OBYMs TOYKaMHU, KOOPAMHATHI CEPEIUHBI 04, OK 07
Paccrosinue MeNy | oTpeska 1K 1.4,
ABYMS TOYKAMMU. K 1.7
Koopaunatsl cepeauHbl

OoTpe3Ka

Tema 3.2 IIpakTHyeckue 3aHATHSA

BekTopsl B | Bextopsl B npoctpancTBe. CioxkeHHe U BBIYUTAHHE BEKTOPOB. Y MHOXKEHHE

NPOCTPAHCTBE. BekTOpa Ha uncio. KommuanapHble BekTOpbl. CKalsipHOE INPOU3BEICHHE

Yroa Mexay BEeKTOpaMM.
CxaasipHoe
NMPOU3Be/IcHuEe BEKTOPOB

BEKTOPOB. Pa3yiokeHHe BEKTOpa MO TPEM HEKOMIUJIAHAPHBIM BEKTOPAM.
Koopaunatsl BeKTOpa, CKaJIsipHOE MPOU3BEIECHUE BEKTOPOB B KOOpAMHATAX,
YIOJI MEXKJy BEKTOPAMH, YroJl MEXAY MPSAMON U IUIOCKOCTBIO, YIOJl MEXKIY
IMIOCKOCTSIMH. YpaBHeHue MIOCKOCTH. I'eomeTpuueckuit CMBICH
onpeaenuTens 2x2

Tema 3.3 IIpakTuko-
OPHEHTHPOBAHHbIE
3a]a4H HA
KOOPAUHATHOM

IIpodeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue

MPUKJIATHOTO MOYJIs1)

KOOp,Z[I/IHaTHaSI IJIOCKOCTh. BrruncieHue paCCTOHHI/Iﬁ U IUIolIadeld Ha
mIockoctH. KomnaecTBeHHEBIE pacCuYCThL
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IJIOCKOCTH

Tema 3.4
Pemenue 3agau.
KoopanHatbl 1 BEeKTOPbI

HpaKaneCRne 3aHATHSA

JlekapToBbl KOOpAMHATBI B IPOCTPaHCTBE. BEKTOpsI B INPOCTPaHCTBE.
CnoxxeHne M BBIUMTAaHUE BEKTOPOB. YMHOXCHHME BEKTOpa Ha YHUCIIO.
Komnianapaslie BekTOpsl. CKaJIsIpHOE NPOU3BEACHHUE BEKTOPOB. PasnoxeHue
BEKTOpPAa II0 TPEM HEKOMIUIAHAapHbIM BekTopaM. IIpocreimme 3amaun B
koopauHatax. KoopauHaTsl BEKTOpa, pacCTOSHME MEXIYy TOYKaMH,
KOOpJMHAThl CEPEIUHBbl OTPE3Ka, CKaJISIPHOE IIPOU3BEJIECHUE BEKTOPOB B
KOOpJMHATAX, YIoJ MEXIy BEKTOpPaMHM, YroJl MEXAy NPSMOM U MJIOCKOCTHIO,

YroJl MEXy IIOCKOCTSIMU

KonTpoasnas pabora

Pasnen 4. OcHoBbl TpUroHOMeTpHH. TpuronomMerpuyeckue GPyHKunU

18

Tema 4.1
Tpuronomerpuveckue
byHkunn
NMPOU3BOJIbLHOI0 yria,
yuciaa. PaguanHag w
rpajgycHasi Mmepa yrJja.
OcHOBHbBIE

Jlekuun

Paguannas wmepa yrnma. IloBopoT TOYKM BOKpYr Hauyana KOOpPJAMHAT.
OmnpeneneHue CuHyca, KOCUHYCAa, TAaHI€HCA M KOTAHI€HCA. 3HAKU CHHYcCa,
KOCHHYCa, TaHF€HCa M KOTAHI'€HCAa IO YEeTBEPTAM. 3aBUCHUMOCTb MEXIY
CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAHI'€HCOM OJIHOTO U TOT'0 K€ yIia

Tpuronomerpruueckue Toxkzaectsa. CHHYC, KOCHHYC, TAHIT€HC U KOTaHI'€HC
YTJIOB O ¥ - 0.. POPMYIIBI IPUBEICHUS

TPUTOHOMETPHUYIECKHE IIpakTH4eckne 3aHATHA
TOXACCTBA. Pemenne TpUroHOMETPUYECKHX 3a1a4
®opmy.Jibl IPUBEICHUS

Tema 4.2 Jleknuu

Cunyc, KOCHHYC, TAHI€HC
CYMMBI U Pa3HOCTH ABYX
YIJI0B

Cunyc U KOCHHYC
JABOMHOIO yrJa.
®opmyJibl OJTOBHHHOIO

yriaa

Cymma u pasHocTe cuHycoB. Cymma M pa3HOCTb KOCHMHYCOB. CHHYC U
KOCHHYC JBOMHOro yrna. ®opmynsl mojoBuHHoOro yria. IIpeoOpazoBanus
CYMMBI TPUTOHOMETPHUECKUX (YHKLIUH B NMPOU3BEJICHHE U NMPOU3BEICHUS B
CymMMy. BplpakeHue TpUroOHOMETpHUYECKMX (YHKIMHA 4Yepe3 TaHTEHC
MOJIOBUHHOTO apryMEHTA.

[MpakTnyeckue 3aHATHS

Hp606pa3OBaHI/I$I HpOCTCfIIJ.IPIX TPUTOHOMCTPHUYICCKUX BBIpa)KCHI/Iﬁ

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07
[1IK 1.4,

K 1.7
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Tema 4.3
DyHKUMH, UX CBONMCTBA.

Jleknuu

OO6nactp ompeneneHUuss W MHOXECTBO 3HadeHUH (QyHKIui. YETHOCTS,

Cnioco0bI 3alaHUsA | HEYETHOCTD, MEPHOANYHOCTD PyHKIHA. CriocoObl 3amanust yHKITHIA
byHKImii OO0sacTh ompeneNieHUss W MHOXECTBO 3HAUCHHH TPHUrOHOMETpUueckux | 1
¢bynkuui. YETHOCTh, HEYETHOCTh, MNEPUOJUYHOCTh TPUTOHOMETPUYECKHUX
Tpuronomerpuveckue dbyakuumii. CBoicTBa U rpaduku PyHKIIUH y = COS X, y =Sin X, y =tg X, y =
(yHKUMM, NX CBOMCTBA M | ctg X.
rpaguku IIpakTuyeckue 3aHATHS 1
Pemenue npumepoB u 3agad o Teme 1
Tema 4.4 IIpakTHYeckune 3aHATHA 2
IIpeoGpa3oBanue Cxarue 1 pacTshkeHHe rpagiKoB TPUTOHOMETPUYECKUX (PYHKLUH. 2
rpa)uKoB [TpeoOpa3zoBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA
TPUTOHOMETPHYECKUX
byHxumi
Tema 4.5 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coJiep:KaHue (conep:xkanue | 1
Onucanue NPHUKJIATHOT0 MOIYJIA)
NPOU3BOJACTBEHHbIX Hcnons3oBanue CBOIICTB TPUTOHOMETPUUYECKHX GyHKIMN B|1
MPOIECCOB € MOMOIIBIO | MPOPECCHOHATBHBIX 3a/auax
rpagpukoB GpyHKUHH
Tema 4.6 IIpakTH4eckue 3aHATHSA 2
OopartHbIe OO6patHble TpuroHoMerpuyeckue GyHkiuu. Mx cBoiicta u rpapuku
TPHTOHOMETPHHECIHE VYpaBHeHHUe cos X = a. YpaBHEHHUE sin X = a. YpaBHEHuUe tg X = a, ctg X = a.
(pymcuumit Penienre TpUroHOMETPUYECKUX YPAaBHEHHH OCHOBHBIX THUIIOB: IPOCTEHUIINE
Tpuronomerpnueckue 2
TPUTOHOMETPUYECKUE YPAaBHEHHMsI, CBOJSIIMECS K KBaJIpAaTHBIM, pellaeMble
YPABHCHU U pa3I0KEeHNEM Ha MHOXKUTEH, OJTHOPOIHBIE.
HEPaBEHCTBA .
[Ipocreiimme TpUroHOMETpUUYECKHE HEPABEHCTBA
Tema 4.7 IIpakTHYeckue 3aHATHSA 2
Cucrembl CucreMsl IpOoCTENIINX TPUTOHOMETPUUECKUX YPAaBHEHHUN 2
TPUTOHOMETPHYECKUX
yYpPaBHeHHH
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Tema 4.8 Jlexnun
Pemienue 3ana4. ocHoBbl | [IpeoOpazoBanue TPUTOHOMETPUYECKUX BBIPaKCHUM. Pemenue | 1
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YpaBHEHMH UM HEPaBEHCTB B TOM 4YHCIE C
Tpuronomerpnueckne UCIIOJIb30BAaHUEM CBOMCTB (DyHKIIMH.
byHkuun KonrposabHas paora 2
Pa3nea 5. KoMmiuiekcHble 4y c/Ia 4 OK 01, OK 02, OK
Tema 5.1 Jexknun 03, OK 04, OK 05,
KommuiekcHbIe uncia [MousTre KOMIUTEKCHOTO dncia. COnpshKeHHbIE KOMIUIEKCHBIE YKCIIA, MOTYJIb OK 06, OK 07

¥ apryMeHT KOMILUIEKCHOro uucia. dopMa 3aluch KOMILIEKCHOTO 4HCIia 1K 1.4,
IIpumenenne (reomeTpuueckas, TPUTOHOMETPHUYECKAs, anreOpanyeckas). 1K 1.7
KOMILJICKCHBIX YHCeJI ApudmeTrndeckre IeHCTBUS C KOMITIEKCHBIMH YUCIIaMU 2

IIpakTHYeckne 3aHATHS 2

BrimonHeHne pacyeToB C IMOMOIIBIO KOMIUIEKCHBIX uwmcen. llpumepsr | 2

MCIIOJIb30BaHUsI KOMIUIEKCHBIX YUCEl
Pasnen 6. [IpousBoanas pyHkium, ee npuMeHeHne 14 OK 01, OK 02, OK
Tema 6.1 Jlekuun 03, OK 04, OK 05,
Ilonsitue mnpou3BOAHOI. | OnpeneeHre YUCIOBOM IOCIEAOBATEILHOCTH M CIIOCOOBI €€ 3aJaHus. OK 06, OK 07
®opmyabl ¥ npasuiaa | CBoiicTBa 4YHMCIOBBIX — IOcienoBarenbHOCTeR.  OmpeaeneHue  mpenena K 1.4,
auddepenuupoBanus MOCJIEAOBATEIbHOCTH.  BBIUKCICEHHE  MpPENesioB  MOCIEA0BATEIbHOCTEM. K 1.7
IIpoussoanbie  cymmsbl, | [lpenen @ynkuun Ha OeckoHeuHoctd. Ilpenen QyHkuuu B TOUKe.
pasHoOCTH npousBeaeHus, | [Ipupamenue aprymenta. [lpupamenue (ynkumu. 3agauu, npuBojsmue kK | 1
YaCTHOI0 MOHATHUIO TPOU3BOAHON. OnpesienieHne TpOu3BOIHON. AJITOPUTM OTBHICKAHUS

MIPOU3BOJHOMN

IIpakTH4eckue 3aHATHSA 2

®opmynsl quddepennmponanus. [Ipasuna nuddepeHupoBaHus 2
Tema 6.2 Jleknuu
IIpousBoanbie Omnpenenenne cnoxHoil ¢yHkuu. IlpomsBogHass TPUTOHOMETPUUYECKUX
TPUITOHOMETPHYECKHX ¢ynkuuit. [IponsBoaHas cloxxHOW QyHKIUN 2

¢pynxuuii. IIpoussoanasn
CJI0KHOH (PYHKIHMH
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Tema 6.3

IlonsiTue 0
HEeNpepbIBHOCTH
(pyHknun. Meton
UHTEPBAJIOB

IIpakTH4eckne 3aHATHA

[Tonsitue HenpepbiBHON (yHKIMKH. CBOMCTBA HenmpepbiBHON (yHKIHH. CBS3b
MEXIy HENPEephIBHOCTEI0O M AU(PPepeHIUPYEeMOCThI0 (DYHKIIMM B TOUKE.
ANTOpUTM pellIeHUs] HEPABEHCTB METOJIOM UHTEPBAJIOB

Tema 6.4
I'eomerpuuecknii U
puznyeckuu CMBICJI
NPOM3BOAHOM
Puznyeckuit CMBICJI
NPOM3BOAHOM B
npo¢ecCHOHAIBHBIX
3ajadax

Jlexknun

['eomeTpuyecKrii CMbICT MPOU3BOAHONW (PYHKIMHM — YriaoBoi Kod(hduimeHt
KacaTelbHOW K rpaduKky (QYHKIHH B TOYKE. YPaBHEHHE KacaTelbHOU K
rpadpuky QyHKIUH. AJTOPUTM COCTABJICHUS YypaBHEHHS KacaTeNbHOW K

rpaduxy pyaxun y=f(x)

IIpakTHyeckue 3aHATHS

Ousznueckuii (MEXaHUYECKHUI) CMBICT MPOU3BOJHON — MIHOBEHHASI CKOPOCTh
B MOMEHT BpeMeHHU t: v =S’ (1)

Tema 6.5

MOHOTOHHOCTH
(pynkuun. Touku
IKCTPEMyMa

HpaKaneCRue 3aHATHSA

Bospacranue u yosiBanue (pyHKIIUH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS
GyHKIMM 3HaKy Npou3BoJgHOW. IloHATHE MpPOM3BOAHON BBICHIETO MOPSJIKA,
COOTBETCTBUE 3HAaKa BTOPOH MPOU3BOJHOW BBIMYKIOCTH (BOTHYTOCTH)
¢GbyHkuMM Ha oOTpe3ke. 3ajaud Ha MakCUMyM U MHUHUMYyM. [loHsatue
ACHMIITOTBI, CIOCOOBI UX OIpeaesIeH s. AJTOPUTM HCCIeI0BaHUs (PYHKIIMU U
HOCTPOCHHUs ee Tpaduka ¢ MOMOILBIO MPOU3BOAHONW. JlpoOHO-MHMHElHas

byHKIIUS

Tema 6.6
HccaenoBanue QyHKuMM
U MOCTpPoeHne rpadgpukon

HpaKTuqecm[e 3aHATHUSA

HccnenoBanue pyHKIIMM HA MOHOTOHHOCTb U TOCTPOEHUE T'PaUKOB.

Haxoxnenne HaumOonbpIIero M HAUMEHBIIETO 3HAYEHUH  (QYHKIIHH,
MOCTPOCHHE TpaUKOB MHOTOUWIEHOB C  HCIIOJB30BAaHHEM  armapara
MaTEMAaTHYECKOTO aHaIn3a

Tema 6.7

Haxo:xnenue
OIITUMAJBHOI'O
pe3yJbTara ¢ IMOMOIUbIO

IIpojeccrnonaibHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue

MPUKJIATHOTO MOYJIs1)

Haumensbiiee u HanOosblee 3HaUCHUE (I)yHKLII/II/I

@opmynel u npaBuina guddepenimpoBanusd. MccnenoBanue (QyHKIMA ¢

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07
I1IK 1.4,

K 1.7
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MPOU3BOAHOM B
NPaKTHYEeCKHUX 3a/a4ax

Pemenue
IIpousBoanas ¢yHkuuM,

3ajgad.

ee MpUMeHeHne

MOMOIIBIO Tpon3BoIHON. Hanbonbiee 1 HauMeHbIee 3HaueHUs (PyHKIUH

KonTposbnas padora

Paznesn 7. MHOTOrpaHHMKHU M TeJia BPpalleHUsI

20

Tema 7.1
Bepuunsbl, pedpa, rpaHu
MHOTOTrPpaHHUKA

IIpusma, ee
COCTABJISIIOIINE, CEYCHHE.
IIpsimasi 1 npaBWIIbLHAS
NPU3MBbI

Jlekuun

[Tonsatne MHOrOrpaHHMKa. Ero sJIeMeHTHI: BepUIMHBI, pedpa, TpaHH.
Junaronanps. Ceuenue. Bolykiible 1 HEBBITYKIIbIE MHOIOIPaHHUKH

ITonsTue IIPpU3MBEI. Ee ocHoBaHus u OOKOBBIE I'paHH. BricoTa IIPU3MBEI.
HpHMaﬂ M HAKJIOHHAs IIpUu3Ma. HpaBI/IHLHaﬂ [mpu3sma. Ee ceuenue

Tema 7.2
MMapannenenunen, Kyo.
Ceuenue Ky0a,
napaJuiejienumnena

ITupamuna, ee
COCTaBJIAIOINE, CEYCHHE.
IIpaBuiabHas nupamMujaa.
YceueHHass nupamuaa

HpaKaneCRue 3aHATHSA

[Tapannenenumnen, CBOWCTBA MPSIMOYTOJIBHOTO —Mapajuiesnenunena, Kyo.
Ceuenue ky0a, mapasiesenuneaa

HI/IpaMI/II[a u ee diaemMeHTel. CeucHue NnupaMuabl. HpaBI/IHLHaH InupamMujaa.
YcedeHHas nupaMmuza

Tema 7.3

BoxoBasi u nosiHas
NMOBEPXHOCTh MPU3MBI,
NUPaMHIbI
Cummerpus B KyoOe,
napaJjiesenumnesne,
npu3me, NUpamMue

Jlekuun

[Tnomane 60KOBOM M MOTHON NOBEPXHOCTH MPU3MBI, THPAMHJIbI

CI/IMMeTpI/IH OTHOCHUTCIBbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH. CI/IMMeTpI/IH B Ky6e,
napajjiejicnmIic e, npu3smMe, mupamu/ic

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07
K 1.4,

IK 1.7
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Tema 7.4 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coaep:kaHue (conepxanue
IIpuMepsl cMuMMeTpHUii B | IPUKJIAAHOIO0 MOAYJIA)

npodgeccuu CumMeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

Tema 7.5 IIpakTH4eckue 3aHATHA

IIpaBuibHbIE [ToussTue  mpaBuiapbHOrO  MHororpaHHuka.  CBOMCTBa  IpaBHIIBHBIX
MHOTOrPAaHHUKH, UX MHOT'OTPaHHUKOB

CBOliCTBa

Tema 7.6 Jlexknun

Huaunap, ero
cocTtaBiaamomue. Ceuenme

Hununnap u ero snementsl. Cedenne MUIMHApPa (MapajuiebHOe OCHOBAHUIO U
ocu). Pa3zBepTka muimHapa

HMJIMHApPA
Tema 7.7 IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE coJiep:KaHue (conepkanue
Konyec, ero NMPHUKJIATHOT0 MOTYJIA)

cocraBisiiomue. Ceuenue
KOHYcCa

KOHyc u ero sieMeHTHl. CeueHune KOHYCa (napannenLHoe OCHOBAHHIO H
MMpoXOoAAIee 4epe3 BepI_HI/IHY), KOHHMYCCKHUEC CCUCHU. PaSBepTKa KOHYCa

Tema 7.8
YceyeHHBIN KOHYC.
CeueHue yce4eHHOT O

IIpakTHyeckue 3aHATHS

VYceuennslil konyc. Ero obpasytomast u Beicota. CedeHne yceueHHOro KoHyca

[lTap u cdepa. Bzaumuoe pacnonoxkenue chepbl u 1iockoctu. CedeHue

KOHYCa nrapa, cepsl

Ilap u cepa, ux

ceyeHMs

Tema 7.9 IIpakTHyeckne 3aHATHA

ITonsiTe 00 00LeMe
Tesia. OTHOLIEHHME
00HEeMOB MOJO00HBIX TeJI

O6bem
napaenenunena. O0vem mnpusmbl U nuauHApa. OTHOIIEHHE O00BEMOB

[TonsTne 006 oObeme  Tena. Ky0a ¥  TOpSAMOYTOJIBHOTO

MoA00HBIX TeJ. [ 'eoOMeTpUUeCKHil CMBICT OTPESTUTENS 3-TO TTOPSIIKa

Tema 7.10
O0BeMBI M ILJIOIAAH
IMOBEPXHOCTEH TeJl

[MpakTnyeckue 3aHATHS

O6bembl nupamubl U KoHyca. O0bem mapa. [Tnomanu nosepxHocTel Ten

Tema 7.11

IIpakTHyeckne 3aHATHA
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Komounnamun KoMOuHarmu reoMeTpruiecKkux Tel

MHOTOTPAHHUKOB U TeJl

BpallleHUs

Tema 7.12 IIpakTnyeckue 3aHATHS

I'eomeTpuueckue Hcnonp3oBaHrne KOMOMHAIIMI MHOTOTPaHHUKOB U TEJ BPALICHUS B MIPAKTHUKO-
KOMOUHAIUH HA | OPUEHTUPOBAHHBIX 3a]]a4ax

NpPaKTHKe OOBEeMBI | IJIOMAAH TOBEPXHOCTH MHOTOTPAHHUKOB M TEJ BPAIICHUS
Pemenne 3aaa4. | KourpoJsbHas padora

MHoOrorpaHHuKH M TeJja
BpalleHHs

Pa3nea 8. IlepBooOpasnas

(pyHKuMH, ee MPUMeHEHHE

13

Tema 8.1

IIpakTHyeckue 3aHATHS

OK 01, OK 02, OK

IlepBooGpa3nasn 3ajaya O BOCCTAHOBJIICHMM 3aKOHA JBM)KEHHS IO W3BECTHOW CKOpPOCTH. 03, OK 04, OK 05,
pynkuum. IIpaBuna | [louarue wunHTerpupoBanus. O3HaKOMJIEHHME C IIOHSATHEM HWHTErpana u OK 06, OK 07
HAXO0KACHUSA nepBooOpazHoit  miust  ¢ynkumm  y=f(x). Pemenwme 3amay  Ha  CBs3b K 1.4,
nepBoodpPa3HbIX NIepBOOOPA3HON U €€ IPOU3BOJHOMN, BEIYHCIICHUE TIEPBOOOPA3HOM IS JAHHOM K 1.7
¢byukun. Tabnuua dopMyn A HaXOXACHUS MepBooOpaszHbix. M3ydeHue
MpaBUJIa BEIUMCIICHUSI IEPBOOOPA3HON
Tema 8.2 Jlekumnu
ILnomans 3aauu, MPUBOIALINE K MOHATUIO ONPEEIEHHOTO UHTErpajia — O BHIYMCICHUU
KPHUBOJIMHEHOM IUIOIIA M KPUBOJIMHENHOM Tpanenuu, O NepeMelleHnu Todykd. [lonsarue
Tpaneuuu. dDopmyJia | onpeeiEHHOT0 HHTErpaa. l'eomerpuueckuii u (GU3HUECKUN CMBICI

Hororona — Jleiionuma

onpeneneHHoro uuterpaia. opmyna Herotona— JleitOuuia

Tema 8.3

HeonpenesieHHbIH "
onpeaeeHHbIN
HHTErpajbl

Iousitue 00
onpeaeJieHHOM

HHTErpajie¢ Kaxk mjiomaiu

HpaKTuqecm[e 3aHATHSA

[TousTue HCOMPCACIICHHOI'O UHTCTpalia

FCOMeTpI/IquKHﬁ CMBICJI OIIPEACIICHHOI'O MHTETpajia
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KPHUBOJHMHEHHOU

Tpaneunuu
Tema 8.4 IIpodeccnonaibHO-OpHEeHTHPOBAHHOE coJep:KaHue (conep:xkanue
OnpenesieHHbIH MPUKJIATHOTO MOYJIf)

HHTErpaJj B ;KU3HHA

['eomeTpuyeckuii cMmbici ompeaesneHHOro uHrerpaita. @opmyna HprotoHa -
JleliOHMLIA.

Pemenue 3amad Ha mMpUMEHEHWE WHTErpana i BBIYUCICHUS (HU3HUSCKUX
BEJIMYMH U TUIOIAICH

Tema 8.5

Pemenne 3ajaad.
IlepBooOpa3nas
pyuxkuum, ee
NpUMEeHeHue

Jlekuun

[lepBoobOpasznas ¢ynkuuu. IlpaBuna HaxoxneHuss nepBooOpasHbix. Ee
pUMEHEHUE

KonTpoasnas padora

Pa3nen 9. Crenenn u kopuu. CrenenHas GyHKuust

12

Tema 9.1
Crenennass (pyHkuusi, ee
CBOJCTBa

HpaKaneCRue 3aHATHSA

TToHATHE KOPHSA N-0ii CTENEHH U3 AeHCTBUTENBHOTO uncaa. dyHkuun y = VX
uX cBoiicTBa u rpaduku. CBOKWCTBA KOPHS N-0i CTENCHU

Tema 9.2
IIpeodpa3oBanue
BBIPAKEHHH € KOPHAMH
N-oii cTeneHu

Jleknnn

[TpeoOpa3oBaHue UPPALTMOHANBHBIX BhIPAKEHHUH

Tema 9.3 IIpakTHYeckue 3aHATHSA

CpoiictBa crenenu ¢ | [lorarue cremeHn ¢ JIOOBIM palMOHATIBHBIM TOKaszareneM. CTeneHHbIE
PALMOHAIBHBIM (GyHKLMHU, UX CBOMCTBA U rpaduku

AEHCTBUTENbHBIM

MOKa3aTeJsAMH

Tema 9.4 Jlexuuu

Pemenue PaBHOCHJIBHOCTE MppalMOHANIBHBIX YPaBHEHHM W HEPABEHCTB. MeETOabl HX
HPPALHOHATBHBIX peuieHus. Penienne uppanroHaabHbIX YPAaBHEHUN U HEPABEHCTB

YPaBHEHU U

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07
IIK 1.4,

IK 1.7
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HEPABEHCTB

Tema 9.5

HpaKaneCRne 3aHATHSA

Crenenu U KOPHH.

CrenenHasi pyHKIus

Onpenenenne creneHHord GyHKkuuu. Vcmoap3oBaHWe €€ CBOWCTB IpHU
pellIeHnr ypaBHEHUI 1 HEPaBEHCTB

KonTposbnas padora

Paznen 10. [Toka3aTeabHasi pyHKIUSA 10
Tema 10.1 Jlexnuun
IToxa3atenbHasn CreneHb ¢ NPOU3BOJBHBIM [JEHCTBUTENIBHBIM MOKa3areneM. OmnpexneneHue
(pynkmus, ee cBolicTBa MOKa3aTenbHOW (YHKIMH, €€ CBoWicTBa W Trpaduk. 3HAKOMCTBO C
NpUMEHEHHEM  TOKaszaTeslbHOW  (yHKuMu. PemieHne  moOKas3aTeNbHBIX
ypaBHEHUU (HYHKIIMOHATBLHO-TPA(QHIESCKUM METOIOM
Tema 10.2 IIpakTH4eckue 3aHATHA
Pemenne Pemenne mnokasarenbHbIX YpaBHEHMH METOJIOM YpaBHHMBAaHUS IOKa3aTesei, OK 01. OK 02. OK
MOKA3aTeJbHBIX METOZIOM BBEJCHHMS HOBOM NEPEMEHHOM, (yHKUMOHAIBHO-TpaUuIecKuM 03 OI& 04 OI& 05
. ) ) >
YPaBHEHHH u | MetozioM. PerieHue nokaszaresibHbIX HEPABEHCTB OK 06, OK 07
HEPABEHCTB K 1.4,
Tema 10.3 IIpakTH4eckue 3aHATHSA K 1.7
Cucrembl Pemrenne cucreM nokasaTenbHbIX YPaBHEHUI
NMOKA3aTeJbHbIX
yYpaBHeHHH
Tema 10.4 IIpakTH4eckne 3aHATHA
Pemenne 3aja4. | Pemenne nokasaTelbHBIX YpPaBHEHHUH METOJIOM YpaBHUBAHUS IOKa3aTelled U
IToka3aTebHasA METOJIOM BBEACHUS HOBOW TIEepeMEeHHOW. PelieHne MoKa3aTelbHbBIX
byHkuus HEPABEHCTB
KonrtpoubHnas padora
Pazgen 11. Jlorapudgmsl. Jlorapupmuyeckasi pyHkuus 14 OK 01, OK 02, OK

Jleknuun

Jlorapudm umcna. JlecATHUHBIN U HATYpaAJIbHBIN JOTapu(PMBbI, YHCIIO €

Tema 11.1

Jlorapugm quciia.
JecaTn4HbIil "
HATypaJbHbII

CsoticTBa norapudmos. Oneparus J1orapupMupoBaHus.

03, OK 04, OK 05,
OK 06, OK 07
K 1.4,

K 1.7
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Jorapu@mbl, YUCJIO0 €
CpoiicTBa Jorapu¢mos.
Onepanus

JorapudmupoBanus
Tema 11.2 Jleknuu
Jlorapudmuueckasn Jlorapugmuueckas QyHKIUS U €€ CBOHCTBA

(pynkuus, ee cBolicTBa

Tema 11.3

Jlexknun

Pemenne [Tonsitue norapudpmuueckoro ypaBHeHus. Omepanus HOTEHIMPOBaHUS. Tpu
JorapupmMuyecKux OCHOBHBIX MeTo/a pelieHust JorapupMUIECKUX YpaBHEHUN:
YPaBHeHHiA | hyHKIMOHATBHO-TPAQHUUECKUI, METOJ| TOTCHIMPOBAHUS, METO]| BBEICHUS
HEPaBEHCTB HOBOI nepeMeHHoM. JlorapudmMuueckre HepaBeHCTBA

Tema 11.4 I[IpakTnyeckue 3aHATHS

Cucrembl Anroputm peuieHus CUCTEMBI YpaBHEHUH. PaBHOCHIIBHOCTB
JorapupmMuyecKnx norapu(pMHUECKUX YpaBHEHUH U HEPABCHCTB

YPaBHeHUil

Tema 11.5 IIpodeccnonabHO-OPUEHTUPOBAHHOE co/iep:KaHue (conep:kanue

Jlorapugmbl B npupoae
U TeXHUKe

NMPHUKJIATHOT0 MOIYJIA)

[Tpumenenue norapudma. Jlorapudmuyeckas crupanb B mnpupoxae. Ee
MaTeMaTUYECKHE CBOICTBA

Tema 11.6
Penrenne
Jlorapugmsi.

3aaav.

Jlorapudmunueckasn
Gysxkuus

HpaKTuqecm[e 3aHATHUSA

Jlorapudpmuueckass Qynkiusa. Pemienwe mnpocTedmmx gorapuMUUECKIX
yYpaBHEHUHU

KonTposbnasi padora

Pasznen 12. MHuoxkecTBa. Jj1eMeHThI Teopuu rpagos

10

Tema 12.1 Jlexnuu

MHoxecTBa ITonsiTne MHOXecTBa. [TonMHOXkecTBO. Onepany ¢ MHOKECTBAMU

Tema 12.2 IpodeccnoHaIbHO-OPUEHTHPOBAHHOE cojepxKaHue (conepkanue
Onepanun ¢ | IPUKJIATHOTO MOAYJIST)
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MHOKeCTBAMH Onepanuu ¢ MHOXKeCTBaMU. PerieHne npukiaiHbIX 3a1a4

Tema 12.3 Jleknumn

I'padni [Tonsitue rpada. Cesi3ublii rpad, AepeBo, HUKI Ipad Ha MIIOCKOCTH

Tema 12.4 IIpakTnyeckue 3aHATHS

Pemenue 3apad4. | Onepanuu ¢ MHOXKecTBaMu. OIMCaHUE peaNbHBIX CUTYallUd C TMOMOIIbIO

MHuo:xecTBa, I'padbl u ux
NpUMeHeHHe

MHO>KeCTB. [I[puMeHenue rpadoB K pelieHHIo 3a1a4

KonTposbnas padora

Pa3gea 13. DaeMeHTHI KOM

6I/IHaT0pI/IKI/I, CTATUCTUHKH U TEOPHUHN BGPOHTHOCTeﬁ

14

Tema 13.1 Jlexknun

OcHoBHBIE nousaTus | [lepecraHoBKH, pa3MeIlIeHUs, COYCTAHUS.

KOMOUHATOPUKH

CobbiTHE, BEPOATHOCTH | COBMECTHBIC U HECOBMECTHBIE COOBITHSI. TeopeMbl 0 BEPOSATHOCTH CYMMBbI
coObiTust. CliloKeHHMe W | coGbITHH. YCIIOBHAsS BEPOSITHOCTh. 3aBUCHUMbBIC M HE3aBUCHUMBIC COOBITHSI.
YMHOKE€HHE TeopeMbl 0 BEpOSTHOCTH TPOU3BEICHUST COOBITUH.

BepoOsATHOCTEM

Tema 13.2 IpodeccnonabHO-OPUEHTUPOBAHHOE co/iep:KaHue (conep:kanue
BepositHOCTB B | IPUKJIAHOTO MOAYJIS1)

npogdeccHoHAIbHBIX OtHocuTenbHAsT  YacTOTa  COOBITHS, CBOWCTBO €€  yCTOMYMBOCTH.
3agavax Craructudeckoe omnpeesieHne BepossiTHOCTH. O1ieHKa BEpOSTHOCTH COOBITHS
Tema 13.3 Jlexknuu

Juckpernasi cay4daiiHas | Buger  cnywaiinpix  BenwuuH.  OmpepeneHue  TUCKPETHOM — clydaiiHOM

BEIMYMHA, 3aKOH €€ | BeJIMYMHBL. 3aKOH PpacHpeleNIeHHUs IUCKPETHOW ciydailHOW BennuyuHbl. Ee
pacnpeneaeHus YHCIIOBBIE XaPAKTEPUCTUKHU
Tema 13.4 IIpakTHyeckne 3aHATHA

3agauyd MaTeMaTH4YeCcKOu

Bapnannonnsii psan. Ilomuron wactor u rucrorpamma. CTaTUCTHYECKHE

CTAaTUCTUKHU XapaKTCPUCTHUKHU pAda Ha6J'IIO)IaeMI)IX JaHHBIX

Tema 13.5 IpodeccnonaIbHO-OPHEHTHPOBAHHOE co/ep:KaHue (conepskaHue

Cocrasienue Ta0JHMI W | NIPUKJIATHOTO MOLYJIsI)

AuarpaMm Ha npaxktuke | [lepBuunas o0paboTka CTaTUCTUYECKMX JaHHBIX. ['paduueckoe ux
npejcTaBieHne. HaxoxaeHue CpelHuX XapaKTepUCTUK, HaOII0JaeMbIX

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07
[1IK 1.4,

K 1.7
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JaHHBIX

Tema 13.6
Penrenune 3aaad.
J1eMeHThbI
KOMOUHATOPUKH,
CTATUCTUKA W TEOPUH

BepPOsATHOCTEM

HpaKaneCRne 3aHATHSA

OnemeHTbl KoMOMHATOpUKU. COOBITHE, BEPOSTHOCTh cOObITHS. ClloKeHUE U
YMHOXEHHE BEpOSITHOCTEM

KonTpoasnas padora

Pasznen 14. YpaBHenus u H

€paBeHCTBa

14

Tema 14.1

Jlekuun

PaBHOCH/IBHOCTH PaBHOCWIBHOCTH ypaBHeHMH U HepaBeHCTB. OmpenencHus. OCHOBHbIE
YPaBHEHHH M | TEOPEMbl PaBHOCWIBHBIX IEpexo/iax B ypaBHEHHUSIX W HepaBeHcTBax. OOmue
HEPABEHCTB. OOmme | MeTO/IbI pellIeHHs] YpaBHEHHI: Nepexo] OT paBeHCTBA (PYHKLUUN K paBEHCTBY
MeTO/bl pelIeHHA apryMEeHTOB JUIsl MOHOTOHHBIX (DYHKLUH, METO Pa3JI0KEHHUsI HA MHOXHTENH,
METOJ1 BBEJICHHUS HOBOH TMEPEeMEHHON, (YHKIIMOHATBHO-TPaPHUECKUI METO
IIpakTH4eckue 3aHATHSA
Pewenne ypaBaenui
Tema 14.2 I[IpakTnyeckue 3aHATHS
I'padpuuecknii Merox | O0mue MeTOoAbl PELIeHHsT HEPAaBEHCTB: IEepexoj] OT CPaBHEHMs 3HaueHH
peleHust YPaBHEHMH, | QYHKUIUN K CPaBHEHUIO 3HAYCHHMH apryMEHTOB JUIsI MOHOTOHHBIX (YHKIHWH,
HEepPaBeHCTB METOJI MHTEpBaJIOB, (QYHKIMOHaJIbHO-Tpaduueckuii Mmeton. ['paduyeckuit
METO/]] PELICHUS] YPaBHEHHUI U HEPABEHCTB
Tema 14.3 IIpakTHYeckne 3aHATHA
YpaBHenust u | Onpenenenue monyns. Packpeitue monyns mo omnpezaenenuto. llpocreiimue

HEpaBCHCTBA C MOAYJIEM

YpaBHCHUA W HCEPABCHCTBA C MOIAYJICM. HpI/IMeHeHI/Ie PaBHOCHUJIBHBIX
MEepexoa0B B OMPECACIICHHBIX THIIAX ypaBHCHI/Iﬁ " HEPABCHCTB C MOAYJIEM

Tema 14.4 IIpakTH4eckne 3aHATHA

YpaBHenus d | 3HakoMCTBO ¢ mapameTpoM. IIpocreilimme ypaBHEHHMsI U HEPABEHCTBA C
HepaBeHCTBAa ¢ | mapaMeTpoM

napamMeTrpamMu

Tema 14.5 IpodeccnoHaIbHO-OPUEHTUPOBAHHOE coep:KaHue (conepkaHue

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07
IIK 1.4,

IK 1.7
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CocraBiieHue U pelieHue

NMPHUKJIATHOT0 MOTYJIA)

npogeccHOHATbHBIX Pemrenune TeKCTOBBIX 3a/1a4 IPOPECCHOHATBHOTO COACPIKAHMUS

3aga4 c NOMOIIBIO

YpPaBHeHH

Tema 14.6 IIpakTnyeckue 3aHATHS

Pemenue 3aga4. | OOume MeTobl PEIICHUs YPAaBHCHHI. Y paBHEHUS M HEPABEHCTBA C MOAYJIEM
YpaBHeHust H | U C MapaMeTpamu

HepaBeHCTBAa

Bcero: 178
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3. VCJIOBUS PEAJIM3AIIMM TIPOT PAMMBI OBIIIEOBPA3OBATEJIBHO
TACIATITAHBI

3.1. TpeGoBaHus K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecreYeHnIo
[Iporpamma peanusyercst B yueOHOM KaOMHETE MAaTEMATUKH.

O06opynoBaHue yueOHOro KabuHeTa:

- [I0Ca/I0YHbIE MECTA 110 KOJIMYECTBY 00yUaOLINXCS;

- pabouee MeCTO MpenoaBaTes;

- KOMIUJICKT y4eOHO-HArISAHBIX TIOCOOUH;

- KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 3aJ1aHus JJI1 KOHTPOJIBHBIX paboT;

- ipopeccroHaIbHO OPHUEHTUPOBAHHBIE 3aaHMUS;

- MaTepuasbl FIK3aMEHa.

TexHuueckue cpeacTBa 00ydeHHUS:

- IEPCOHATBHBIN KOMIBIOTEP C JIMLIEH3UOHHBIM IIPOTPAMMHBIM 00€CIIEUECHUEM;
- IPOEKTOP C HIKPAHOM.

3.2. UudopmanuonHoe odecriedeHne 00y4eHus
OcHoBHas JIuTEpaTypa:

1. Maremaruka: yueOHuwk/ bammakoB M.U.- 2-¢ wm3xa., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHanbHOE 00pa30BaHUE)

2. Maremaruka: anreOpa ¥ Hayala MaTeMaTHYeCKOrO aHanus3a, reomerpus. Anrebpa u
Hayaja MaTematHueckoro ananuza. 10-11 knacc. Anumos 1. A., Koxsarun FO.M., Tkauesa M.B.
u apyrue. - M: IIpocsemienue, 2022.

3. Maremaruka: anreOpa ¥ Hayajla MaTeMaTUYECKOro aHanusa, reomeTpus. ['eomeTpus.
10-11 xmacc. Atanacsu JI.C., byryzoB B.®., Kagomuer C.b. u apyrue. - M: IIpocBemienue,
2022.

4. MaremaTtuka: anreOpa W Hayala MaTeMaTHYeCKOro aHammsza, reomerpus. 10-11
KJacchl. Anrebpa u Havana MaTeMatudeckoro aHanusa. B 2 4. Yacte 1: YueOHuUK 115 yyammxcs
o0Opa3oBaTenbHbIX Oopranu3anuii (6a3oBeiii ypoBens)/Mopakosud A.I'., Cemenos I1.B.; Yacts 2.
3amayHuK AJI yqaumxcs o0pa3oBaTelbHbIX Opranu3anuii (6a3oBblit ypoBeHb)/ Mopakosuy AT
u apyrue; nox penakuueid Mopakosuua A.I'. - M: Muemo3una, 2018.

6. Maremaruka: anreOpa ¥ Hadajla MaTeMaTHYEeCKOTO aHaim3a, reoMeTpus. Anredpa u
Hadaya MareMaruuyeckoro aHanm3a. 10 kmacc. Hukonsckuit C.M., IloranoB M.K., PemeTnnkon
H.H. u npyrue. - M: [Ipocseuienue, 2021.

7. Maremaruka: anreOpa ¥ Hadajla MaTeMaTHYEeCKOTO aHalIHM3a, TeoMeTpus. Anrebpa u
Hadajia MatreMarudyeckoro aHanm3a. 11 kmacc. Hukonsckuit C.M., IloranoB M.K., PemeTnnkos
H.H. u npyrue. - M: [Ipocseuienue, 2021.

8. Maremaruka: anrebpa W Havaja MaTeMAaTHYECKOTO  aHAM3a, T'€OMETpPHSL.
I'eometpusa.10-11 knacc. [loropenos A.B. Matemaruka: anrebpa ¥ Hayana MaTeMaTH4YE€CKOIO
aHanmu3za, reomerpus. ['eomerpus.10-11 knacc. [Toropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: anreOpa W Hadajga MaTeMaTHYECKOTO aHaIM3a, reoMeTpus. ['eomeTpus.
10 kmacc. AnexcannpoB A.Jl., Bepuep A.JI., Peokux B.U. - M: TIpocsemenue, 2021.

10. Maremaruka: anreOpa ¥ Hayalla MaTeMaTUYECKOTO aHaiM3a, reoMeTpus. [ eomerpus.
11 xnacc. Anexkcannpos A./l., Bepuep A.JIL., Peokuk B.M. - M: IIpocsemienue, 2021.

11. Maremaruka: anrebpa ¥ Hadajga MaTeMaTHYeCKOro aHanmu3a, reomeTpus. 10 kiacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBemenue".

12. Maremaruka: anreOpa M Havala MaTeMaTHYeCKOro aHamm3a, reomerpust 11 kimacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBemenue".
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13. MaremaTuka: anreOpa W Hadajga MaTeMAaTHYECKOTO aHajau3a, reomeTpus. Anredpa u
Havaja MaTeMaTUYECKOro aHanu3a (B 2 dactsx) (B 2 yactax). 10-11 kmacc. Yacts 1: Mopakoud
A.T'., CemenoB I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; nox penakuuein Mopakosuda Al
"MOLl MHEMO3MHA".

14. Maremarnka: anreOpa W Hadajga MaTeMAaTUYECKOTO aHAIM3a, reoMeTpus. Anredpa u
Hayajga Marematuuyeckoro ananmsa. 10 kmacc. MypaBun I'.K., Mypasuna O.B. N3gatenscTBO
"[IpocBemienue".

15. Maremaruka: anreOpa M Hauyajga MaTeMaTUYECKOTO aHalu3a, reoMerpus. Ajiredpa u
Hayajga Marematuuyeckoro ananuza. 11 kmacc. Mypasun I'.K., Mypasuna O.B. M3patenscTBO
"ITpocBenienue".

16. Maremaruka: arebpa ¥ Hadaia MaTeMaTHIeCKOTro aHanm3a, reomerpus. [ eomerpus. 10
kiacc. CmupuoB B.A., Cmupnosa .M. "UznarensctBo "lIpocBemenue".

17. Maremaruka: arebpa 1 Hauaaa MaTeMaTHYeCKOro aHanmu3a, reomerpus. ['eomerpus. 11
kiacc. CmupHoB B.A., CmupnoBa .M. U3znatensctBo "[Ipocsemnienue".

18. Marematuka. ['eomerpus. 10 xkmacc. Mepansak A.I'., Homuposckuii JI.A., TlomoHckmii
B.b., dAxup M.C.; noxg penakuueii [logonsckoro B.E. U3narensctBo "IIpocBenienue".

19. Marematuka. ['eomerpus. 11 kmacc. Mepansak A.I'., Homuposckuii JI.A., TlomoHckmii
B.b., AAxup M.C.; nox penakuueii [lononsckoro B.E. "U3natensctBo "[IpocBemenue".

20. MaremaTuka: anreOpa ¥ Havaja MaTEMaTHYECKOTO aHaim3a, reomMeTpus. Anredpa u
Hayayia martematudyeckoro ananmuza. 10 xmacc. Bumenkun H.S., WBames-Mycato O.C.,
[MBapuodypn C.HU. "MOLL MHEMO3HA".

21. MaremaTtuka: anreOpa W Havajga MaTeMaTUYECKOTO aHaiu3a, reomeTpus. Anredpa u
Hayasia martematudyeckoro ananusa. 11 knacc. Bunenkun H.A., HWBames-Mycato O.C.,
MBapuodypn C.U. "MOLL MHEMO3UHA

HNuTepHer- pecypcenl:
1. Beepoccuiickue uaTepHeT-omumMmnuanbl. - URL: https://online-olympiad.ru / (mata
obpamenus: 12.07.2022). - TekcT: 3MeKTPOHHBI.

2. Enunas xonJlekuun nndpoBbix o0pazoBaTenbHbIX pecypcos. - URL:
http://school-collection.edu.ru_(nara ooparienus: 08.07.2022). - TeKCT: 37EKTPOHHBIH.

3. Nudopmannonnas cucrema «EanHoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM
pecypcam». - URL: http://window.edu.ru/ (mara oopamienus: 02.07.2022). - Tekcr:
AJIEKTPOHHBIN.

4. Hayunas snexkrponnas 6udmuorexa (H2B). - URL: http://www.elibrary.ru (mara
obparmenust: 12.07.2022). - TekcT: 37I€KTPOHHBIH.

5. OTkpsIThIH KOUIEK. MaTematuka. - URL: https://mathematics.ru / (nara
obparmenust: 08.06.2022). - TekcT: 37IeKTPOHHBIH.

6. [MoBTopuMm marematuky. - URL: http://www.mathteachers.narod.ru / (rara
obpamenust: 12.07.2022). - TekcT: 27I€KTPOHHBIH.

7. CnpaBOYHUK MO0 MaTeMaTUKE JJIs TKOIHHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (zara o6parmenus: 12.07.2022). - TekcrT:
AJIEKTPOHHBIN.

8. Cpennsis MaTemaTudeckasi nHTepHeT mkoia. - URL: http://www.bymath.net/
(mata oOpamenus: 12.07.2022). - TekcT: 37eKTPOHHBIH.

9. denepanbHbii mopran «Poccuiickoe odpazoanuey». - URL: http://www.edu.ru/ (nara
obpamenus: 02.07.2022). - TekcT: 21eKTPOHHBII.
®denepanbHbIi IEHTP HHPOPMAIMOHHO-00pa30BaTelibHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mata oopamenust: 01.07.2022). - TekcT: 2MeKTPOHHBII
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIBHOU JUCHUIIJINHBI

KoHTposib M oOLEHKa pe3ylbTaTOB OCBOCHMS 0011e00pa30oBaTeIbHON IHUCHUIUIMHBI
PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HAapaBIeHHbIC Ha (POPMHUPOBAHUE OOLINX
1 podeCCHOHATIBHBIX KOMIIETEHIIUH MO pa3/iesiaM | TeMaM COJIepKaHusl yueOHOro MaTepuania.

Kon u nanmenoBanue Pa3zgen/Tema THun oeHoOYHBIX
(popmupyembIx MepOonpUATHH
KOMIIeTeHIHN i

OK 01. Beibupath criocoOsr P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
peuieHus 3a1a4y 1.6 VYcTHbII onpoc
npohecCHOHATBLHOM P 2, Temnt 2.1, 2.2, 2.3, 2.4, 2.5 TI- | Marematuueckui
NEATEILHOCTH o/c, 2.6 TUKTAHT
MPUMEHUTEIBHO P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyanbHas
K pa3JIMYHbIM KOHTEKCTaM P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocCTOATEIbHAA

4.711-o0/c, 4.8,4.9,4.10, 4.11 pabora

PS5, Temnst 5.1, 5.2 [Ipencrasnenue

P 6, Temrl 6.1,6.2,6.3,6.4,6.5,6.6, pe3yJIbTaToOB

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7 Teme1 7.1,7.2,7.3,74,7.5,7.6,

NpPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15,7.16, 7.17 3amura
P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHUBUTyaJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.4,9.5 MPOEKTOB
P 10, Tems: 10.1, 10.2, 10.3, 10.4 KonTponbhas
P11, Temsr 11.1,11.2, 11.3 IT-o/c, pabora
11.4,11.5,11.6 IT-o/c, 11.7 Brinonnenue
P12, Temsr 12.1,12.2,12.3,12.4 AK3aMEHAIIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13 .4, 3aJjaHui
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 02. Ucnionb30BaTh P 1, Tema 1.1, 1.2, 1.3 T1-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPEJICTBA 1.6 VYcTHBII onpoc
IOMCKa, aHaJIN3a U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II- | MareMmaTuuecKuit
HMHTEpIpeTanuu o/c, 2.6 JUKTAHT
uHpopmanuu, u P 3, Temnl 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyanbHas
nH(pOpMaIlMOHHbBIE P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | caMOCTOSTEIbHAS
TEXHOJIOTUH Jutd Beinonuenus | 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabora
3aja4 npogeccuoHaIbHON PS5, Temsr 5.1, 5.2 IIpeacrasnenue
eI TEeIILHOCTH P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3yabTaToB

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,

MPAaKTUYECKUX paboT
3ammra TBOPYECKHUX
pabot

3ammra
WH/IMBUTyaJIbHBIX
MIPOEKTOB
KonTponbHas
pabora
Beinonuenue
9K3aMEHALIMOHHBIX
3aJaHui
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13.5 I1-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

OK 03. ITnanuposats u
peann3oBBIBaTh COOCTBEHHOE
npodeccCuoHaIBHOE U
JUYHOCTHOE Pa3BUTHE,
IpEeANPUHUMATEIBCKYIO
JeATEIILHOCTD B
npodeccnoHaabHOM chepe,
UCIIONIb30BATh 3HAHUS 110
(rHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYaIUSIX

P1,Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 1I-
o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 45, 4.6,
4.711-0/c, 4.8,4.9, 4.10, 4.11

P5, Tempr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temo1 7.1,72,7.3,74,7.5,7.6,

TectupoBanue
YcrHblii onpoc
MareMaTH4eCKU
JUKTAHT
NunuBunyanbHas
CaMOCTOSITEIIbHAS
pabota
[IpencraBnenue
pe3yabTaToOB
MPaKTUYECKUX padoT
3amuTa TBOPUYECKUX

7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15,7.16, 7.17 3ammuTa
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WMHUBUIyaJIbHBIX
P9, Temnr 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1,10.2, 10.3,10.4 KonTponbhas
P11, Temsr 11.1,11.2, 11.3 IT-o/c, pabora
11.4,11.5,11.6 IT-o/c, 11.7 Brinonnenue
P12, Temn 12.1,12.2,12.3,12.4 JK3aMEHAIIMOHHBIX
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 3aJlaHui
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 04. 3ddextuBHO P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TecrupoBanue
B3aMMO/ICHICTBOBATH U 1.6 VYcTHbIi onpoc
paboTaTh B KOJJIEKTUBE U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaremaTuuecKkuit
KOMaH/ i€ o/c, 2.6 IUKTAHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 NunuBunyansHas
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosITeNLHAsA
4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabota
PS5, Temnr 5.1,5.2 [IpencraBnenue
P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yJIbTaToOB

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,

MPAKTUYECKHUX paboT
3amura TBOPUECKUX

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pabot
7.12,7.13,7.14,7.15,7.16, 7.17 3amura
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHUBUTYJIbHBIX
P9, Temr1 9.1,9.2,9.3,9.4,9.5 IIPOEKTOB
P 10, Temsr 10.1,10.2, 10.3, 10.4 KonTponbnas
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, pabota
11.4,11.5,11.6 IT-o/c, 11.7 Brimonaenne
P12, Temnr 12.1, 12.2,12.3,12.4 SK3aMEHAIIMOHHEIX
P 13, Temsr 13.1, 13.2, 13.3, 13 .4, 3aJaHuil
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 05. OcymiecTBisTh P 1, Tema 1.1, 1.2, 1.3 T1-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U TUCBMEHHYIO 1.6 YcTHBIN onpoc
KOMMYHUKAIINIO Ha P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 1I- | Maremaruueckuii
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rOCy/1apCTBEHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
y4eToM 0coOeHHOCTEeH
COIIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

o/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 45, 4.6,
4.711-0/c, 4.8,4.9, 4.10, 4.11

P5, Temer 5.1,5.2

P1,Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-

JAKTAHT
NunuBunyanbHas
CaMOCTOSITENIbHAs
pabota
[IpencraBnenue
pe3yabTaToOB
MPaKTHUYECKUX padoT
3amuTa TBOPUYECKUX

o/c, 2.6 pabor

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 3amuTa

P 4, Temnl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | UHAUBUIYAIbHBIX

4.7I1-0/c, 4.8, 4.9, 4.10, 4.11 MIPOEKTOB

P5, Tempr 5.1,5.2 KonTponbhas

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pabora

6.7 I1-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11 Brinonnenue

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6, 9K3aMEHAIIMOHHBIX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 3aJaHui

7.12,7.13,7.14,7.15,7.16, 7.17

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 IT-0/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6P 9, Tems1 9.1, 9.2,

9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 I1T-0/c,

11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 06. IIposiBnaTh P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBaHue
IpaXKaaHCKO- 1.6 YcTHBIN onpoc
MaTPUOTUYECKYIO TTO3ULHIO, P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, MarteMaTH4eCKuil
JIEMOHCTPHUPOBATH 6.7 IT-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 JTUKTAHT
OCO3HAHHOE MMOBEJCHHUE Ha P7, Temr 7.1,7.2,7.3,7.4,7.5,7.6, NunuBunyansHas
OCHOBE TPATUITMOHHBIX 7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, CaMOCTOSITEbLHAS
00IIIEYETOBEYECKUX 7.12,7.13, 7.14, 7.15, 7.16, 7.17 pabota
IICHHOCTEH, B TOM YHCIIE C P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [IpencraBnenue
Y4ETOM TapMOHU3ALUU P 14, Temsr 14.1, 14.2, 14.3, 14 .4, pe3yJIbTaTOB

MEXXHAITUOHAJIBHBIX 1

14.5 IT-o/c, 14.6

MPAKTUYECKUX paboT

MEKPETUTHO3HBIX 3amuTa TBOPUECKUX
OTHOUIEHUH, TPUMEHSATh pabor

CTaHJapPTHI 3amura
AHTUKOPPYIITHOHHOTO WH/IBUTYaTbHBIX
MOBEJICHUSI IIPOEKTOB
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KonTponbhas

pabota
Brimonnenue
SK3aMCHAIIMOHHEIX
3aJaHuN
OK 07. CoxneiicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
COXPAHEHHUIO OKPYKarolen 1.6 YcrHblii onpoc
cpensl, pecypcocoepexenuto, | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI- | MaTtemaruueckuit
MIPUMEHSATH 3HAHUS 00 o/c, 2.6 IIUKTAHT
W3MEHCHHMH KJIUMaTa, P 3, Tems! 3.1, 3.2, 3.3 IT-o0/c, 3.4 NunuBunyanbHas
MIPUHITUIIEI OEPEKITMBOTO P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosITeNbHAA
MIPOU3BOJICTBA, 3P PEKTUBHO 4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 pabota
JIIEUCTBOBATE B P5, Temer 5.1,5.2 [IpencraBnenue
YpE3BbIYANHBIX CUTYALUSIX P 6, Temrl 6.1,6.2,6.3,6.4, 6.5, 6.6, pe3yabTaToOB

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,

NPaKTHYECKUX padoT
3aiuTa TBOPUYECKUX

7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15,7.16, 7.17 3ammuTa
P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WMHUBUIyaJIbHBIX
P9, Temn1 9.1, 9.2, 9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1,10.2, 10.3, 10.4 KonTponbhas
P11, Temsr 11.1,11.2, 11.3 IT-o/c, pabora
11.4,11.5,11.6 IT-o/c, 11.7 Brinonnenue
P12, Tems 12.1,12.2,12.3,12.4 SK3aMEHAIIMOHHEIX
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 3aJlaHui
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
I1IK 1.4. Ananu3upoBatb P 1, Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBaHue
IIPOLECC U Pe3yJIbTATHI 1.6 YcTHBII onpoc
o0ydeHus o0ydaronuxcs P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaremaTuuecKkuii
o/c, 2.6 IUKTAHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 NunuBunyansHas
P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosITeNLHAs
4.7 I1-o0/c, 4.8, 4.9, 4.10, 4.11 pabota
PS5, Temsr 5.1,5.2 [IpencraBnenue
P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yJIbTaTOB

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Teme1 7.1,72,73,74,7.5,7.6,

MPAKTUYECKUX paboT
3amuTa TBOPUECKUX

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pabot
7.12,7.13,7.14,7.15,7.16, 7.17 3amura
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHIUBUyTbHBIX
P9, Temrr 9.1,9.2,9.3,9.4,9.5 MIPOEKTOB
P 10, Temsr 10.1,10.2, 10.3, 10.4 KonTponbnas
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, pabota
11.4,11.5,11.6 IT-o/c, 11.7 Brimonmaenne
P12, Temnr 12.1, 12.2,12.3,12.4 SK3aMEHAIIMOHHEIX
P 13, Temsr 13.1, 13.2, 13.3, 13 .4, 3aJaHui
13.5 IT-o/c, 13.6
P 14, Temu 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

ITK 1.7. BeicTpanBath P 1, Tema 1.1, 1.2, 1.3 T1-o/c, 1.4, 1.5, | TectupoBanue
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TPACKTOPHUIO
npo(hecCHOHABLHOTO POCTa Ha
OCHOBE pe3yJIbTaTOB aHaJIH3a
mporecca 00y4eHus u
caMoaHaIn3a JeSITeIIbHOCTH

1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 1TI-
o/c, 2.6

P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temsr 4.1, 4.2, 4.3, 4.4, 45, 4.6,
4.711-0/c, 4.8,4.9, 4.10, 4.11

P5, Tempr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temn1 7.1,72,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temu 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6

VYcrHbIit onpoc
MaremaTnueckui
JTUKTaHT
WNunuBunyansHas
CaMOCTOSITeNIbHAs
pabota
[IpencraBnenue
pe3yabTaTOB
MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX
pabor

3amura
MHIUBUAYAIbHBIX
MIPOEKTOB
KonTponbhas
pabora
Brimonnenue
9K3aMEHaIMOHHBIX
3aaHui
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JUCT PETUCTPAIIMA U3SMEHEHU

Homep
U3MEHEeHusl

Homep u nara
pacnopsaInuTeIbHOT0
JOKYMEHTAa 0
BHECEHHH
H3MeHeHMil

Conep:xkanue
N3MEHEeHU A

OUO auna,
BHeCIIEro
H3MeHeHHne

IMoanucky
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