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1. O0mas xapakTepuCcTHKA NPUMepPHOH padoyeil mporpaMmbl 0011e00pa3oBaTeIbHOM
AUCHUILIMHBI «MaTemaTuka



MecT0 UCHMIUIMHBI B  CTPYKType mnpodecCMOHAJIbHOI  00pa3oBaTe/IbHOM
nporpammsl CI10:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaremMaTuka» SBISIETCS 0053aTENbHON YacThIO
0011eo0pa3oBaTeapHOro IUKIIA 00pa3oBaTenbHON mporpammbl B cootBeTcTBrH ¢ @I'OC 21.02.15
OTKpBbITBHIE TOPHBbIE PAa0OTHI.

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTaThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Heap AMCHUILIHHBI

Copepxanrie  MporpaMMbl  OOIIE0Opa3oBaTeIbHOW  JUCHHMIUIMHBI — «MaremaTrukay
HaIpaBJIECHO Ha JOCTHXKEHUE PE3yJIbTaTOB €€ U3YUYEeHHs B COOTBETCTBUU C TpeboBanusmu OI'OC
COO c¢ yuerom npodeccronanibHoi HanpaienHoctn @PI'OC CIIO.

1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHHSI 001Ie00pa30BaTeIbHON IUCHUILIUHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue aucuuimiiHa umeer npu ¢opmupoBanuu u pazsutun OK u IIK (OK
ykaszvigaromes uz Hogoz2o makema @I'OC CIIO 2022 200a no npogeccuu/cneyuanvrocmu).



OO011ue KOMIIeTeH NI

IInanupyemsble pe3yJbTaThl 00yUeHHs

O6mue!

JucuMILInHAPHbIE?

OK 01 Bei6upats crmocoosl
peleHus 3a1a4
npoQeCcCHOHATBHON

e TeIbHOCTH
[PUMEHUTEITHHO

K pa3JIMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TpYIY,
MacTepCcTBa, TPY10J1I00ue;

OCO3HAaHHUC NI CHHOCTH

-  TOTOBHOCTH K  AaKTHBHOM  JI€ITEIHLHOCTH
TEXHOJOTHYECKOM U COLMAJIbHOM HAIPABIECHHOCTH,)
CIIOCOOHOCTh ~ MHUIIMMPOBATH, IUJIAHUPOBATh U
CaMOCTOATEJIbHO BBINIOJIHATH TAKYIO JIESITEIbHOCTB;

- HHTEPEC K PA3IMYHBIM chepaM podheccuoHaIbHOM
JIesITEILHOCTH,

OBnagcHue YHUBEpCaIbHBIMHU
[MO3HABaTEILHBIMHU JICHCTBUAMU:

a) 0a30BbI€ JJOTHYECKHE JEUCTBUS:

y4eOHBIMU

dbopmynrpoBaTh u
AKTyaJIn3UpoOBaTh MpodIEMy,

- CaMOCTOSITEIIEHO
paccMaTpuBaTh €€
BCCCTOPOHHE;

- YCTaHaBJ'II/IBaTB CYHIGCTBCHHBIﬁ HpI/ISHaK NN
OCHOBAHHUA JIs1 CpaBHCHI/ISI,
0000IIECHHS;

- OIpEeNeINsATh

KJIacCuPuKauu |

el  AeSITEIbHOCTH, 3aJaBaTh
[apaMeTpbl U KPUTEPUU UX JOCTUKEHUS,

- BBUIBJIITH 3aKOHOMEPHOCTH U NPOTUBOPEUYUS B
[pacCMaTpPUBAEMBIX SIBJICHUSIX;

- BHOCUTh KOPPEKTHUBHI B JIESITEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJITATOB LETSAM, OLIEHUBATH PUCKH]
MMOCJIEACTBUN NeITEeTbHOCTH,

- pa3BHUBaTh KPEATUBHOE MBILUIEHUE IIPU PELICHUN

PKH3HCHHBIX HpO6J'IeM

-BJI/IETh METOJIaMH J10KA3aTeIbCTB, AJITOPUTMAMH PEILICHUS
3ajiay; yMeHue (hopMyIupoBaTh ONpPEIEIeHUs, aKCUOMBI U
TEOpPEMBI, IPUMEHATh UX, IPOBOJUTH JOKa3aTeIbHbIE
paccyX/I€HUs B XOJI€ pELICHUs 3a/1a4;

- YMETh OIEPUPOBATH MOHATHAMU: CTEIICHb YUCIIA, JOrapupmM
Y1CIIa; YMEHUE BBIOTHATH BRIYMCIICHUE 3HAUCHHUHA 1
MPeOOPa30BaHUS BEIPAKEHUH CO CTEIICHSIMH U JIOTapupMamu,
peoOpa3oBaHus IPOOHO-PALIMOHAIBHBIX BBIPAXKEHUIH;

- YMETh OIIEPUPOBATh MOHATUSMHU: PALlUOHAIIbHBIE,
ppaloHalbHbIE, 10Ka3aTeIbHbIE, CTETICHHBIE,
orapupmMuUecKue, TPUrOHOMETPUYECKHE YPAaBHEHUS U
HEPaBEHCTBA, NX CHCTEMBI;

- YMETh ONEPUPOBATH MOHATHAMU: (YHKIINS, HETIPEPHIBHAS
(byHKIMS, TPOU3BOIHASA, IEPBOOOpa3Hasi, ONpeAeIeHHbIN
WHTETPa; yMETh HaXOJUTh MPOU3BOIHBIEC AIIEMEHTAPHBIX
(YHKINH, HCTIONB3YSI CIIPABOYHBIE MAaTEPHUAIIBL; UCCIIEAOBATH B
MPOCTEHIINX cIy4asiX GYHKIMN HA MOHOTOHHOCTh, HAXO/IUTh
HarOOJIbIINE M HAUMEHbIIINE 3HaYeHUsl QYHKIUN; CTPOUTh
rpaMKyu MHOTOYJICHOB C UCIOJIb30BAHUEM allnapaTa
MaTeMaTHYECKOro aHAJIN3a; IPUMEHSTh TPOU3BOIHYIO MPH
peIIeHNH 337124 Ha JBM)KEHUE; PeIIaTh MPAKTHKO-
OpUEHTHPOBaHHBIE 33/1a4H HA HANOOJIBITNE U HANMEHBIINE
3HAYCHUs, Ha HAXOXKICHUE Iy TH, CKOPOCTH M YCKOPCHHUS;

- YMETh OIEPUPOBATH MOHATHIMU: PallHOHANbHAS (QYHKIIHS,
nokaszarenabHas QyHKIMS, CTelleHHas QyHKIHS,
orapudmuueckas QyHKUUs, TPUTOHOMETpHUYECKIE (DYHKINH,

! YKa3bIBaOTCA IMYHOCTHbIE M MeTanpeaMeTHble pesyabTaTtbl 3 ®rOC COO (B nocnegHel pegakumm ot 12.08.2022) 8 oTrnaronsHol dopme, popmupyembie
06uieobpasoBaTeibHOM ANCLUNANHON
2 AncumnamHapHble (npeameTHbIe) pe3y/ibTaTbl YKas3blBalOTCA B COOTBETCTBMM C MX NOAHbIM nepeyHem 8o ®rOC COO (B nocneaHel pegakumm ot 12.08.2022




0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BJIAJICTh HABBIKAMH Y4COHO-HCCIIEA0BATEIBCKON H
[IPOCKTHOM JIEeATEIPHOCTH, HAaBBIKAMU DPa3pelICHHMS]
po0Jem;

- BBISIBJIIATH TPUYUHHO-CIICJICTBEHHBIC CBS3U H
AKTyJIM3UPOBATh 3a/1ady, BBIIIBUTATh TUIIOTE3Y €€
[pEIICHUSI, HAXOAUTh apPTYMEHTHI JIsl TOKA3aTeIbCTBA
CBOMX YTBEp)KJICHUH, 3aJaBaTh MapaMeTpbl W
KPUTCPUHN PELICHUS;

AHAJM3UPOBATh TOJYYCHHBIC B XOJE PCIICHUs
3ajauyd  Pe3yJIbTaThl, KPUTHYECKU OIICHUBATh WX

IIPOIrHO3UPOBATH

JIOCTOBCPHOCTD, HU3MCHCHHUC B
HOBBIX YCJIOBUSX;
-- YMCTb IICPCHOCUTH 3HAHHA B ITO3HABATCILHYIO H

[IPAKTUYCCKYIO oOnactu KHU3HCOACATCIbHOCTH,

- yMEeTb UHTErpUpPOBaTh 3HAHUA U3 Pa3HBIX]
MpEeAMETHBIX 00JIaCTeH;

- BBIIBUTaTh HOBBIE HJIe, npesarath
OpUTHHAILHBIE TTOIXO0/IBI U PEIICHUS;

151 CIIOCOOHOCTD 1504 HCIIOIL30BaHUS B

[MO03HABATEILHOM 1 COIMAIbHOMN IMPAaKTHUKE

0OpaTHbIe QYHKIIUH; YMEHHUE CTPOUTH IpaduKH H3yUICHHBIX
(byHKIU, UCII0IB30BaTh IpadUKH MPU U3yUYEHUU MPOIIECCOB U
3aBHCHMOCTEH, TP PEIICHUH 3a]a4 U3 IPYTHX yU4eOHbIX
[peIMETOB U 3a/1a4 U3 pealbHON KU3HU; BBIpAXaTh (hopMyrnamMu
3aBHCHUMOCTH MEKIY BEIUUUHAMU;

- YMETb pelIaTh TEKCTOBBIE 33]a4M Pa3HbIX THUIOB (B TOM YHCIIE
Ha MPOLIEHTHI, TOJHM U YaCTH, Ha IBM)KEHHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3aJ1a4l U3 O0JIACTH yIPaBICHUS
ITUYHBIMU U CEMEHHBIMU (DMHAHCAMU); COCTABIIATH BHIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33]1a4H,
MCCJIEI0BATh MOJYUYEHHOE PEIICHUE U OLIEHUBATH
[PaBI0N0I00HOCTH PE3yJIbTATOB;

- YMETh ONIEPUPOBATH MOHATHIMHU: CpEAHEE apu(PMETHIECKOE,
MearaHa, Hauboblllee ¥ HaMMEHbIIee 3HaUeHUs, pa3Max,
ucrnepcus, CTaH1apTHOE OTKJIOHEHHWE YMCIIOBOIO Habopa; yMeTh
M3BJIEKATh, UHTEPIIPETUPOBATH HH(OPMALINIO, ITPEJICTABICHHYIO B
Ta0iuIax, Ha JuarpaMMax, rpadukax, OTpakaroIlyro CBOMCTBA
[peabHBIX MPOLIECCOB U SBJICHUN; IPEACTABIATh HHPOPMALIHIO C
MOMOILBIO TAOJIMII U TUarpaMM; UCCae10BaTh CTAaTUCTUYECKUE
TaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpaduecKuX METOJ0B U
DIIEKTPOHHBIX CPEACTB;

- YMETh OIIEPUPOBATH IMOHATHUAMM: CIIyYailHBIA OIBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTH CIYyYalfHOTO COOBITHS; YMEHUE BBIYUCIISTD
BEPOATHOCTH C UCIOJIb30BaHUEM TpapUUECKUX METOJIOB;
[PUMEHSTH (POPMYJIBI CII0OKEHUSI U YMHOXKEHHS BEPOSITHOCTEH,
KOMOWHATOpHBIE (haKThl U (OPMYJIBI IPU PEIICHUH 3a/1a4;
OLIEHUBATh BEPOSTHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIy4yallHBIMU BEJTUYMHAMU; YMEHUE TPUBOIUTH PUMEPBI
[POSIBJICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U

OOIIICCTBEHHBIX SIBJICHUSX;




- YMETh ONEPUPOBATH MOHATHIMHU: TOYKA, IPSIMasi, TNIOCKOCTb,
[POCTPAHCTBO, IBYTPAHHBIN YTOJI, CKPEIUBAIOIINECS MIPSIMBIE,
MapajuieIbHOCTh M MEPIECHAUKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH,
YTOJI MEXKIY TPSIMBIMHU, YTOJI MEXY IPSIMOH U TUIOCKOCTHIO, YTOJI
MEK/Ty IIOCKOCTSIMU, PACCTOSTHIE OT TOYKH JIO TUIOCKOCTH,
PACCTOAHNUEC MCIKIY IIPAMBIMU, PACCTOAHUC MCIKAY IJIOCKOCTAMMU,
YMCHUC HUCIIOJIb30BATh IIPU PCIICHUU 3ada4 U3YYCHHBIC (baKTBI u
TCOPCMbI INIAHUMCTPUH,; YMCHUC OLUCHHUBATH Pa3MCPhbIL OGT:GKTOB
OKpY’KaloLIero MUpa;

- YMETh OIEPUPOBATH MOHATHSIMU: MHOTOIPAaHHHK, CCUCHHUE
MHOTOIpaHHHKA, Ky0, apaJiIeeuIe]], pu3Ma, TUpaMmIa,
(burypa v MoBepXHOCTh BpAIlICHHsI, IMIIMHJP, KOHYC, map, cdepa,
CceueHHUs1 (PUTYpBI BPAILICHUS, INIOCKOCTb, KAacAIOMIAscs chephl,
HUJIMHApPA, KOHYCA, IJIoIIaAb ITIOBEPXHOCTHU IMUPAMUbI, IIPU3MBI,
KOHYCa, IWIMHJPA, TUTOMIaIb chepbl, 00beM KyOa,
[PSIMOYTOJIBHOTO NapalIeIICHIea, TUPAMUIbL, TIPHU3MBI,
[MJTHH]PA, KOHYCa, I1apa; YMEHUE W300paaTh MHOTOIPAHHUKHU U
MOBEPXHOCTHU BPAILCHHUS, UX CEUCHHS OT PYKH, C TOMOIIBIO
YepPTE)KHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEJCTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMECHHUE
pacrio3HaBaTh NPaBHIBHBIE MHOTOTPaHHHKH;

- YMCTb OINCPHUPOBATH MOHATUAMMA: ABVKCHUC B IIPOCTPAHCTBC,
Mo00HBIE (PUTYPHI B MPOCTPAHCTBE; UCIIOJI30BATH OTHOIIIEHUE
rioniaiel NoBepxHocTel 1 00beMOB OJOOHBIX (GUTYp NPU
PELICHUY 3a/1a4;

- YMETh BBIYHCIISITH TEOMETPUYECKHIE BEIMYMHBI (JJTUHA, YTOJI,
[UI0IA (b, 00BEM, IJIOIIA/Ib TIOBEPXHOCTH ), HCIIOJIB3YS H3Y4YCHHBIC
(OpMYJIIBI U1 METO/IBI;

- YMETh ONEPUPOBATh NOHATUSMHE: IPSIMOYTOJIbHASI CHCTEMA
KOOpAWHAT, KOOPAWUHATEI TOYKH, BEKTOP, KOOPAWHATEI BEKTOPA,

CKAJIIPHOC MPOU3BECACHUC, YI'OJI MEXKAY BEKTOpaAMH, CyMMa




BEKTOPOB, IPOM3BEICHUE BEKTOPA HAa YUCIIO; HAXOAUTH C
[TOMOILBIO U3YUYEHHBIX (POPMYJT KOOPIAUHATHI CEPEIUHBI OTPE3Ka,
[paccTOsIHUE MEXKIY JBYMs TOUKaMU;

- YMEThb BBIOMPATh MOAXOAIINN U3YyUEHHbIH METOA JUI PELIeHUs
3aJjauu, pacro3HaBaTh MaTeMaTH4ecKue (paKThl 1
MaTeMaTHYECKUE MOJEIH B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNE IPUBOJUTH IPUMEPHI
MaTEMaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTEMaTUYECKON HaYKH.

- YMETb OIIEPUPOBATh MOHATUAMU: ONIPEAEICHUE, AKCHOMa,
TeopeMa, ClIeACTBUE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCHJIbHBIE ()OPMYIMPOBKH; YMEHUE (HOPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOIUTH
[IpUMEPBI U KOHTPIIPUMEPHI, UCII0JIb30BATh METO]T
MaTeMaTUYeCKON MHAYKLUHU; IPOBOJANUTD JOKa3aTeIbHbIE
paccyX/1€HUs [P PELICHUH 3a/1a4, OLIEHUBATh JJOTMUECKYIO
[IPaBUJIBHOCTb PaCcCyXACHMIA;

- YMETb OIIEPUPOBATH MOHATUAMU: MHOKECTBO, TOJIMHOKECTBO,
OIepaluy HaJl MHOKECTBAMU; YMEHHUE UCIIOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIN aImapar s OIMCAaHNs PEAIbHBIX IPOLIECCOB U
SIBICHUI IIPU PEIICHUH 3a/1a4, B TOM YHUCIIE U3 APYTHX YUeOHBIX
[IPEIMETOB;

- YMETb ONIEpUPOBATh MOHATUSAMU: Tpad, CBSI3HBIN rpad, Aepeso,
[IMKJI, Tpad Ha MIIOCKOCTH; YMEHUE 3aaBaTh U OMKUCHIBATh Ipadbl
[Pa3IMYHBIMH CIIOCO0AMU; UCTIOIb30BaTh rpadbl MPH PEIICHUN
3a1ay;

- YMETh CBOOOJTHO OIIEPUPOBATH MOHATHSIMHU: COYETAHUE,
[epEeCTaHOBKA, YUCIO COUYETAHUH, YUCIIO NMEPECTAHOBOK; OMHOM
HpioTOHA; yMEHUE IPUMEHSATh KOMOMHATOPHBIE (aKThI U

PACCYXKIACHUS JIA pCUHICHUA 3a1a4;




-yMETb ONEPUPOBATH NOHATUSAMU: HaTYPaJIbHOE YUCIIO, LIEJI0e
YHCII0, OCTATOK 110 MOAYJIIO, PALIMOHAIBHOE YUCIIO,

M ppalMOHAILHOE YNCII0, MHOYKECTBA HATYPaJIbHbIX, 1IEJIbIX,
pallMOHANIBHBIX, AEHCTBUTEIBHBIX YHCEN; YMEHHUE HCII0JIb30BaTh
[PU3HAKY JETUMOCTH, HAUMEHBIINN OOIIUI IeNUTENb U
HanMEeHbIIee o0IIee KpaTHOe, alropuT™M EBKiMa mpu peneHun
3a]1a4; 3HAKOMCTBO C pa3JIMYHBIMU O3ULIMOHHBIMUA CUCTEMAMHU
CUMCIICHUS;

- YMETh CBOOOJTHO OIIEPUPOBATH MOHATHSMHU: CTENIEHb C LIEJIbIM
[okas3aresieM, KOpeHb HaTypaJlbHOW CTENEHH, CTENeHb C
palMOHATILHBIM I10Ka3aTelleM, CTENEHb C IeHCTBUTEIbHBIM
(BelecTBEHHBIM) ITOKa3aTeleM, Jorapugm ymucia, CHHYC,
KOCUHYC U TaHT'€HC MPOU3BOJIBHOTO YHCIIA;

- YMETb ONIEPUPOBATh MOHATUSAMU: TOXKAECTBO, TOXKIECTBEHHOE
[peoOpa3oBaHne, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YpaBHEHUN
11 HEPaBEHCTB, PAaBHOCWJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CUCTEM, pallOHaIbHbIE, UPPALIMOHAIBHBIE, TI0Ka3aTEIbHbIE,
CTETEeHHbIE, JJorapu(pMUIECKue, TPUTOHOMETPUUYECKHE
YPaBHEHHs, HEPABEHCTBA U CUCTEMBI; YMEHHE PEIIaTh YpaBHEHUS,
HEPABEHCTBA U CUCTEMBI C IIOMOILBIO Pa3JINYHbIX IPUEMOB;
pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C ITAPaMETPOM;
[IPUMEHSTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JJIsl PELLICHUS
MaTeMaTHUYeCKUX 3a7a4 ¥ 3a7a4 U3 pa3InyHbIX 00JlacTell HAyKU U
[peanbHOU KU3HU;

-yMeTh CBOOOJIHO ONEPUPOBATh MOHATUAMU: Tpaduk GpyHKINH,
oOpaTHas QyHKIHUS, KOMIO3UIMS QYHKIMHN, TUHEWHAs PYHKLUS,
KBaJpaTH4Has PYHKLHUS, CTeNeHHas: (YHKIHUS C LIETbIM
MokaszareseM, TPUTOHOMETpUYecKre (PyHKINHU, 0OpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIMH, TTOKa3aTeabHas U
nmorapudmuueckas GyHKUNN; YMEHUE CTPOUTH IpapuKu
(byHKIU, BHITOIHATH IpeoOpa3zoBaHus TpaduKoB QyHKIUI;




YMEHHUE MCII0JIb30BaTh rpaduKku GYHKLIUHN 1711 U3y4YEHUS
[TPOLIECCOB U 3aBUCUMOCTEN NPU PELICHUM 3a/1a4 U3 IPYTUX
y4eOHBIX IPEAMETOB U U3 PEalbHOM KU3HU; BbIPAXKaTh
(dbopMyIaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;

YMEHHE CBOOOHO ONEPUPOBATH MOHATUAMHU: YETHOCTh (DYHKIIUH,
MEPUOTMIHOCTD (DYHKIIUU, OTPAaHUYEHHOCTD (DYHKIIHH,
MOHOTOHHOCTH (DYHKITHH, SKCTpeMyM (DYHKIIMU, HAUOOJIbIIEE U
HalMEHbIIIee 3HAaUeHUs! PYHKIUHN Ha IPOMEKYTKE; yMEHHUE
[IPOBOJIUTH UCCIIEI0BaHUE (DYHKIUH;

YMEHHUE HCII0JIb30BaTh CBOMCTBA U rpaduku GyHKUUN 1715
peLIeHUs] ypaBHEHUM, HEPABEHCTB U 3aa4 C IapaMeTpaMu;
300pakaTh Ha KOOPJAUHATHOM MIIOCKOCTH MHOXKECTBA PEILICHHH
YpaBHEHUI, HEPABEHCTB U UX CUCTEM;

- YMETbh CBOOOJIHO ONIEPUPOBATH MTOHATHIMMU:
[10CJI€10BATENBHOCTD, apu(METHYECKAs! IPOIPECCH,
reoMeTpUYecKast Iporpeccus, 0eCKOHEYHO yObIBAIOIIAs
reOMETPUYECKAs IPOrPECCusl; YMEHHE 331aBaTh
[10CJIEZ0BATEIBHOCTH, B TOM YHCJIE C TOMOLIBIO0 PEKYPPEHTHBIX
(bopmya;

- YMETh OIEPUPOBAThH MOHATHSIMHU: HENPEPHIBHOCTD (DYHKIIUH,
ACUMIITOTHI rpaduKa (GYHKLUH, [IEpPBas U BTOPas MPOU3BOIHAS
(byHKIUHN, TEOMETPUUECKUN U PU3NYECKUIN CMBICI IPOU3BOAHOM,
1epBooOpa3Has, onpeAeeHHbI HHTETpall; yMEHHE HaXOAUTh
aCUMITOTHI rpadyka QYHKIIMN; YMEHHE BBIYUCISATH IPON3BOHbBIE
CYMMBI, IPOU3BEICHHS, YACTHOTO U KOMIO3UIIMU (QYHKIUH,
HaXOJUTh YpaBHEHHUE KacaTeIbHOW K rpaduKy QyHKIUH;
YMEHHME UCIIOJIb30BaTh TPOU3BOIHYIO /ISl UCCIIEOBAHUS
(YHKUMH, JUTST HAX0XKICHUS HAaWTyUIIero PEeLIeHus B
[IPUKJIAIHBIX, B TOM YHCJIE COLUAIIbHO-DKOHOMUYECKHUX U
(bu3nyecKuX 3a1a4ax, AJIs ONpeesIeHUs: CKOPOCTH U YCKOPEHUS;

HAXOJIUTh IJIOMIAIN U 00BEMBI (PUTYP C TIOMOIITBI0 HHTETPAJIA;
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[IPUBOIUTH IIPUMEPBI MATEMATHYECKOTO MOJCIIMPOBAHUS C
OMOILBIO AU epeHnanbHbIX YpaBHEHUH;

- YMETb OIIEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCJIO,
COIPSKCHHBIE KOMIUIEKCHBIE YNCIIA, MOYJIb U apTyMEHT
KOMIIJIEKCHOTO YHCa, (hopMa 3arrucu KOMITJIEKCHBIX YHCEI
(reomeTpuyecKasi, TPUTOHOMETPHYECKas U aredpandeckasi);
YMETh IPOM3BOIUTH apu(pMeTHIecKue 1eHCTBUS C
KOMIUIEKCHBIMU YHMCJIaMH; TIPUBOAUTDH IIPUMEPBI UCII0JIb30BAHUS
KOMIUIEKCHBIX YUCEIT;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHSIMU: CPEHEE
apuMmeTHyecKoe, Meiana, HanboJbllee U HauMEHbIlIee
3HAYEHUS, pa3Max, JUCIEPCUs, CTAHIaPTHOE OTKIOHEHHE JUIs
ONMCAHUS YUCIIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh
CTaTUCTUYECKUE JIAHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpadMUecKuX METOOB U SJIEKTPOHHBIX CPEACTB; TpapruecKu
MCCIIEIOBaTh COBMECTHBIE HAOJIIO/IEHUS C IOMOILBIO JUarpamMm
[pacCEeMBaHM U JINHEWHON PETPECCUU;

- YMETh HAXOJUTh BEPOSATHOCTH COOBITUI C HCIOIB30BAHUEM
rpadMuecKuX METO0B; MPUMEHATH JUI PeleHus 3a1a4d GOopMyIIbl
CJIOKEHUSI U YMHOXKEHUS BeposSTHOCTEH, (hopMyiry mosiHOH
BEPOSATHOCTH, opMyiy bepHymim, komOuHaTOpHbIE (haKThl U
(OopMyJIbI; OLIEHUBATh BEPOSTHOCTU PEANIbHBIX COOBITUI; YMEHHE
OIEPUPOBATH MOHATUAMMU: CIIydaiiHasl BEJIMYHUHA, paCIpeIeIeHue
BEPOSITHOCTEM, MATEMATUYECKOE OXKUJAHUE, TUCIIEPCHS U
CTaH/JapTHOE OTKJIOHEHHE CIy4yailHOW BEJIMYMHBI, (PyHKINN
pacrpeieNieHus ¥ INIOTHOCTH PaBHOMEPHOT0, 10Ka3aTEIbHOTO U
HOPMaJIbHOTO paclpeAeeHUI; YMEHUE UCIIOIb30BaTh CBOWCTBA
M3YYEHHBIX paclpeiesIeHui s peleHus 3a1a4; 3HaKOMCTBO C
MOHATUSIMH: 3aKOH OOJIBIIMX YUCEIl, METO/Ibl BBIOOPOUHBIX
MCCIIETOBaHMM; yMEHUE MPUBOAUTDH IPUMEPHI MPOSBIICHUS 3aKOHA

OOJIBIINX YKCEN B MPUPOJIHBIX U O6H.[€CTB€HHI)IX SIBJICHUSAX
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- YMETbh CBOOOJTHO ONIEPUPOBATh MOHATHUAMU: TOUKA, psiMas,
[JIOCKOCTbh, IIPOCTPAHCTBO, OTPE30K, JIyY, INIOCKUNA yroJ,
NIBYIPaHHBIN yTOJ1, TPEXTPaHHBIN yIroJl, IepeceKaroImuecs,
[apajuleIbHbIE U CKPEIIUBAIOLIUECS IIPSMBIE, 1ApaJUIEIbHOCTD U
[EPIEHIUKYJISIPHOCTD MIPSIMBIX U IIJIOCKOCTEH, YIOJI MEXAY
[IPSIMBIMU, YTOJI MEXTY MPSAMOM U IJIIOCKOCTBIO, YTOJ MEKIY
[JIOCKOCTSIMU; YMEHHUE UCIOJIb30BaTh IPU PELICHUU 3a/1a4
M3ydeHHbIE (PAKTHI M TEOPEMBI IJITAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHUE ONIEPUPOBATD
[MOHSATUSMH: MHOTOTPAHHUK, CEYEHUE MHOTOTPAHHHKA,
[PaBUJIbHBII MHOTOTpaHHUK, IpU3Ma, upamMuaa, Gurypa u
[MOBEPXHOCTH BpallleHus, [IIIMHIP, KOHYC, 11ap, cdepa, pazBepTka
[IOBEPXHOCTH, CEUEHUS KOHYCa ¥ LIMJIMHAPA, TApAJIJIEIIbHBIE OCU
VI OCHOBAHHUIO, CEYCHHE IIapa, TNIOCKOCTh, Kacarouasics chepsl,
[MIMH]Ipa, KOHYCa; YMEHHE CTPOUTh CEUEHHE MHOTOTpaHHUKA,
1M300pakaTh MHOTOTPAHHUKH, (PUTYPHI ¥ TIOBEPXHOCTH BPALICHHUS,
MX CEYEHMsI, B TOM YHUCIIE C IOMOIIbIO 3JIEKTPOHHBIX CPE/ICTB;
YMEHHE IPUMEHSTh CBOMCTBA T€OMETPUUYECKUX QUTYP,
CaMOCTOSITENIHO (DOPMYJTUPOBATh ONPEIEICHUS H3yYaeMbIX
¢buryp, BBIABUraTh TUIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpHuecKuX (pUryp, 000CHOBBIBATh UM OMPOBEPTaTh HX;
YMEHHE NMPOBOJUTH KiIacCu(UKAIMIO GUTYp MO pa3TUYHBIM
[pU3HAKaM, BBITIOJIHITh HEOOXOIUMBIE JJOTIOTHUTEIbHbBIE
[TOCTPOCHUSI,;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: TUIOIIAL GUTYPBI,
00BbeM (DUTYpBI, BEJTMUUHA yTia, PACCTOSHUE OT TOUKHU 10
[JIOCKOCTH, PACCTOSIHUE MEKY MPSMBIMHU, PACCTOSIHUE MEXKIY
[JIOCKOCTSIMU, TIOMIAJb c(hephl, IIIO0IIAIb TOBEPXHOCTH
MUpPaMU/Ibl, TPU3MBI, KOHYCa, IWINHAPA, 00beM Ky0a,

MPSIMOYTOJIBHOTO NTapajuieienuneia, TUpaMubl, IPU3MBbI,
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[MIMH]Ipa, KOHYCa, [1apa; YMEHHE HaXOAUTh OTHOLICHHE
00bEMOB MMOJOOHBIX PUTYD;

- YMETb CBOOOJTHO ONIEPUPOBATH MOHATHSIMU: IBUKEHUE,
MapajuIeIbHBIN IEPeHOC, CHMMETPHSI Ha TIIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MPEOOpazoBaHKe MO100Ms, 0I00HBIE
(bUryphl; yMEHHE paclo3HaBaTh paBHbIE U MOJ00HBIE (GUTYPHI, B
TOM YHCJI€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; yMEHUE
MCTIOJIb30BATh T€OMETPUYECKHE OTHOIICHHS, HAXOIUTh
reoMeTpUYECKUEe BEIMUMHBI (UIMHA, YT, IIOMaAb, 00beM) Npu
PEIICHUH 33724 U3 IPYTHX YUYEOHBIX MPEAMETOB U U3 peaibHON
PKU3HU;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATUSIMU: IPIMOYTOJIbHAS
cHCTeMa KOOPJMHAT, BEKTOP, KOOPAWHATHI TOUKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHNE BEKTOPA Ha YHUCIIO,
pa3yioKeHUe BEKTOpa Mo 0a3ucy, CKaIsIpHOE IPOU3BEICHUE,
BEKTOPHOE IIPOM3BEICHUE, YOIl MEXKIY BEKTOPAMH; YMEHUE
MCTIOJTH30BATh BEKTOPHBIN W KOOPIAMHATHBIA METOJ JUISI PELICHUS
reoMEeTPUUECKUX 3aJ1au M 3a/1a4 APYTruX yu4eOHbIX IPeAMETOB;
ONEpUPOBATH MOHATUAMU: MaTpula 2x2 u 3X3, onpeaenuTenb
MaTpUIIbl, TEOMETPUUYECKHIA CMBICI OTIPEIETUTEINS;

- YMETh MOJIETUPOBATh peabHbIE CUTYallUH Ha SI3bIKE
MaTEMaTHKH; COCTABIISITh BRIPAXKCHHUSI, YPABHEHUS, HEPABEHCTBA U
MX CUCTEMBI 10 YCIIOBHIO 3a]1a4H, HCCIIEI0BATH TIOCTPOCHHBIE
MOJIEIIN C MCIIOJIb30BAHMEM allliapara ajareOpsl,
MHTEPIPETHPOBATH TOJTYYCHHBIA PE3yIIbTaT; CTPOUTH
MaTeMaTHYECKUE MOJEIH C TIOMOIIBIO0 T€OMETPUYECKUX TOHATHHA
1 BeJIMYMH, peIllaTh CBSI3aHHbIE C HUMHU MPAaKTUUYECKUE 33/1a4H;
COCTaBJIATH BEPOSITHOCTHYIO MOJI€TIb U MHTEPIPETUPOBATH
MOJTyYSHHBIH pe3yJIbTaT; peliaTh NPUKIIaJIHbIe 3a1a4H
CpeZCTBaMU MaTeMaTHYECKOTO aHAJIN3a, B TOM YHCJIE COIIMATbHO-

HPKOHOMHUYECKOTO U (PU3NUECKOr0 XapakTepa;
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- YMEHUE BBIOMPATh MOAXOASIIUI METOJ IS peLIeHUs 3a/1a4H;
[MOHVMMAHHUE 3HAYMMOCTH MaTEMATUKHU B U3yYEHUU IPUPOJHBIX U
00I11€CTBEHHBIX IIPOLIECCOB U SIBJICHUIN; YMEHHE paclio3HaBaTh
[IPOSIBJICHUE 3aKOHOB MaTEMaTHUKU B UCKYCCTBE, YMEHHE
[IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUN POCCUMCKON U
MUPOBOM MaTeMaTU4ECKON HAyKH

OK 02 Wcnonb3oBaTh
COBPEMCHHBIC CPE/ICTBA
MOVCKa, aHAJIN3a U
WHTEpIpETauy HHPOPMAIUH,
1 HH()OpPMAITOHHBIE
TEXHOJIOTUH VISl BBITIOJTHEHUS
3anad npodeccHoHaTBHON
NeSITeIbHOCTH

B 006s1acTH LIEHHOCTH HAY4YHOT'O TIO3HAHMSL:

-chopMHpOBaHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKM ¢ OOIIECTBEHHON IPaKTUKU,
OCHOBaHHOTO Janore KyJIbTYD,
CIIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTa B

Ha

[MOJIUKYJBbTYPHOM MHUPE;
- COBEpLICHCTBOBAHME SA3BIKOBOM M YHUTATEIBCKOU
KYJIbTYpbl KaK CpEJICTBAa B3aWMOJICHCTBUS MEKIY)
IIFOIbMU U TIO3HAHUSI MUPA;

- OCO3HaHHWE LIEHHOCTU HAYYHOM JEATEIbHOCTH,
TOTOBHOCTh OCYILIECTBJIATD IIPOEKTHYIO
MCCIIEIOBATENIbCKYIO JAEATEIbHOCTh MHINBULYAIBHO

41

U B rpyIIIE.

OBrnajsieHre YHUBEPCAITBHBIMU y4eOHBIMHY|
IIO3HAaBaTCJIIbHBIMU HeﬁCTBHﬂMHI

B) paboTa ¢ uHpopMmauei:

- BJIaJCTb HaBBIKAMH IIOJIYUCHUSA I/IH(l)OpMaIII/II/I n3
MCTOYHUKOB  pa3HbIX THUIIOB, CaMOCTOSTEIIBHO
OCYILIECTBIISATh MOMCK, aHaJIM3, CUCTEMAaTHU3alUI0 U
MHTEpIpeTannio HHQOpMAIIMKY Pa3IMYHBIX BUIOB U
(dbopM mpencTaBIeHHS;

- co3gaBaTh TEKCThl B pa3iMyYHbIX (opmarax ¢

- YMETh OIEpPUPOBATH MOHATHUAMHU: palMOHaJIbHAs (YHKLHS,
nokaszareibHast QyHKIIHS, CTENICHHAs: (QYHKIIUS, JTorapupMUIecKas
(yHKIHS, TPUTOHOMETPUYECKUE (PYHKIHU, OOpaTHbIE (YHKIIHH;
YMEHUE CTPOHUTH rpaduKu M3Y4YCHHBIX (DYHKIUI, HCIIOJIB30BaTh
rpadUKd TpU H3YYCHUH TIPOIECCOB M 3aBUCHUMOCTEH, IIpH
pelieHnH 3a7ad W3 JPYTUX Yy4YeOHBIX NPEJAMETOB W 3aJady U3
peanbHON JKHW3HU; BBIpAXKaTh (OPMYyJIaMU 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

- YMETh OIEpUPOBaTh IMOHITUSMHU: TOXIECTBO, TOXKIAECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa YPaBHEHUH U
HEPaBEHCTB, PABHOCHJILHOCTh YPABHEHUI, HEPABEHCTB U CUCTEM,
palloOHaJIbHBIE, MPpPALMOHANbHbIE, MOKa3aTeIbHbIC, CTEIEHHBIE,
orapupmMuyecKue, TPUTOHOMETPUUYECKHE ypaBHEHHS,
HEpaBEHCTBA U CUCTEMbI; YMETh pellaTh YpaBHEHUs, HEPAaBEHCTBA
1 CHCTEMBI C TIOMOIIBIO PA3JIMYHBIX IPUEMOB; PElIaTh ypaBHEHHUS,
HEPaBEHCTBA M CHCTEMBI C TTApAaMETPOM; MPUMEHSATh YpaBHEHHS,
HEPaBEHCTBA, X CHCTEMBI JIJISl PEIICHUS] MATEMAaTHYECKHX 33124 U
3a/1a4 U3 pa3IMYHbIX 00J1aCTel HayKu U peanbHON )KU3HHU;

yMETh CBOOOJHO OMNEPUPOBaTH MOHATUAMHU:
[apajuleJIbHBIM  MEPEHOC, CUMMETPHUsS Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHE IM0A00US, MOIOOHBIE

(burypsl; yMeTh pacro3HaBaTh paBHbIE U 110100HbIE PUTYPHI, B TOM

JIBIKEHHE,

UUCJIC B IIPUPOJAEC, UICKYCCTBE, apXUTCKTYPE; YMETH UCIIOJIb30BATH)

Y4eTOM Ha3HaueHHUs HHPOpMAIMM U IEJIEBOM

FCOMETPHUUICCKUC OTHOIICHUA, HaXoauTh TCOMCTPHUYCCKUC
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AQyIUTOPUHU,  BHIOWpas  ONTUMAJIbHYIO  (OpMY)|
MPEICTABIICHUS U BU3YyaIH3allHH;

- OLEHHMBATh  JIOCTOBEPHOCTh,  JICTUTHMHOCTH
WHPOpPMAILUK, €€ COOTBETCTBUE IIPABOBBIM M

MOpaIbHO-ITUUYECKUM HOpMaM;
- HCIIONIB30BaTh CpEACTBA WH(POPMALMOHHBIX U

KOMMYHI/IKaI_II/IOHHBIX TCXHOJIOT 15071 B peH_IeHI/II/I
KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHBIX H
OpraHM3aIllMOHHBIX  33aJa4 ¢  COOJIIOJICHUEM|
TpeOOBAaHUI 3PrOHOMHMKH, TEXHHKH O€30MaCHOCTH,
CUTUCHBI,  PECYypCOCOCpPEeKEHHs,  MPABOBBIX  H
PTUYECKMX  HOPM, HOpM  HHGOPMAIMOHHOMN
0€30I1aCHOCTH;

- BJIAACTb HABLIKAMH pacClio3HaBaHWsA W 3alllUThI

uHpopManuy, HWHGOPMAITMOHHONW  OE30MaCHOCTH

JINYHOCTHU

BEJTMYMHBI (JJIMHA, YTOJI, TUIONIAAb, 00bEM) IPH PEIICHUH 33124 U3
NMPYTUX y4eOHBIX PEAMETOB U U3 PEATBHOM KU3HH

OK 03 [InanupoBats 1
[peaan30BbIBaTh COOCTBEHHOE
npodeccuoHaIbHOE U
ITMYHOCTHOE pa3BUTHE,
MPeANPUHIMATEIHCKYIO
NesITeIbHOCTD B
npodeccuoHanbHOM chepe,
MCTIOJTB30BaTh 3HAHMS 10
(rMHAHCOBON TPaMOTHOCTH B
Pa3JINYHBIX )KU3HEHHBIX
CUTYyaIHsIX

B o6nacT 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHMUS:

-- c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI,
SPTUYECKOTO MTOBEICHMS;

- CIOCOOHOCTh OILIEHHMBATh CUTYAIMIO U MPHUHUMATH
OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCh Ha MOPATBHOA
HPABCTBCHHBIE HOPMBI U [ICHHOCTH;

- OCO3HAHWE JIMYHOTO BKJIQJa B IOCTPOCHHE
yCTOMYHUBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAMUTEISAM U
(M) OpYyrEM YlIeHaM CEeMbH, CO3/IaHHUI0 CEMBbU HaJ
OCHOBE  OCO3HAHHOTO  TPHUHATHS  IICHHOCTEH|
CEMEHHON JXU3HU B COOTBETCTBUHM C TPATUIUSIMHY]
HapoaoB Poccuu;
OBagcHue

YHUBEPCAJIBHBIMU  PETYJISITUBHBIMHY|

- YMETb ONeprupoOBaTh ITOHATHUAMMU: pallOHAJIbHBIC,
HMPppalHOHAJIbHBIC, ITOKa3aTCJIbHEIC, CTCIICHHEBIC,
JIOFapI/I(I)MI/IquKI/IC, TPUTOHOMCTPHYCCKUC YpaBHCHUA U

HEPaBEHCTBA, X CHCTEMBI;

- yMETh OIEpPHpPOBATh TOHATHSMH: MHOTOTPAaHHHUK, CEYCHHUE
KyO,
(burypa v MoBepXHOCTH BpaIlIeHUs, IIIIMH/P, KOHYC, map, cdepa,

cedeHHUs1 (UTYpHl BpAICHHS, IUIOCKOCTh, Kacarolmascs CcQepsl,

MHOI'OrpaHHHUKa, napamicjienuica, Ipu3dMa, IIUpaMuiaa,

[UIMHAPA, KOHYCA, IUIOMIAb OBEPXHOCTU MUPAMU/bI, TIPU3MBI,
wiomaas  cheps, ob6beM  KyOa,
HpaMHUIbI,

KOHYCa,
[IPSIMOYTOJIBHOTO

WIAH]IPA,
napajuieNienumnena, MIPU3MBI,
[MIMH]Ipa, KOHYCa, IIapa; YMEeHHUEe N300paxaTh MHOTOTPAHHUKH H
MMOBEPXHOCTU BpAIICHHUS, WX CEUYCHHUS] OT PYyKHU, C TOMOIIBIO

UEPTEKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMETh

MENCTBUSIMU:
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a) cCaMOOPTaHHU3aIINS:

- CaMOCTOSATEIBHO OCYIIECTBIISTH IMO3HABATEIHHYIO
NesITeIbHOCTD, BBIABIATH MPOOJIEMBI, CTaBHTh H
(bopmynHupoBaTh COOCTBEHHBIC 3aaun B
00pa3oBaTeNbHONW JIEATETbHOCTH U >KU3HEHHBIX
CUTyalUAX;

CaMOCTOATCIIBHO COCTAaBJIATHL IIJIaH PCHICHUS

NpoOJEMBl C YY4ETOM HMEIOIIUXCA  PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IPEIOYTEHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
CrIocOOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO
[IMPOKON SpYIUIMM B pa3HbIX OOJIACTSX 3HaHU,
[IOCTOSIHHO IIOBBIIIATh CBOW OOpa3oBaTENbHBIN 1|
KyJIbTYPHBIH YPOBEHbD;

0) CAMOKOHTPOJIb!

MCIIOJIb30BAaTh HpPUEMbl pedIeKCuu i  OLIEHKHY|
CUTyalllu, BEIOOpa BEPHOTO PELICHMUS;

yMETh OIICHWBaTh PUCKA U CBOCBPEMECHHO
[PUHUMATD PEHICHHS 110 UX CHIDKEHHIO;

B) SMOIIMOHAJILHBIA HMHTEIUICKT, TPENOJIaratolHii
c(hOpMUPOBAHHOCTE:

BHYTPCHHEH MOTHBAIIMH, BKIIIOYAIOIIEH CTPEMIICHHE
K JIOCTHXKCHHIO MM M YCIEeXy, ONTHMH3M,
WHUIIMATHBHOCTh, YMEHHUE JCHCTBOBATh, UCXOS U3
CBOMX BO3MOJKHOCTEH;

- DMIIATUH, BKIIOYAMOIIEH CIOCOOHOCTh TMOHMMATH,
HOMOITMOHAIIBHOE COCTOSIHUE JIPYTHX, YYUTHIBATH €TO
[pU OCYIIECTBICHUN KOMMYHHUKAIIUH, CIIOCOOHOCTH
K COYYBCTBHIO U COTICPEIKUBAHUIO;

- CONMaJIbHBIX HAaBBIKOB, BKJIIFOUYAKOIIIHUX CITOCOOHOCTH

pacrio3HaBaTh CUMMETPHIO B IIPOCTPAHCTBE; YMETh PACIO3HABATh
[IPaBUJIbHBIE MHOTOTPAHHUKHY;

- YMeThb ONEpPUPOBATh IOHATUAMHU: MPSAMOYTojbHas CHUCTEMA)
KOOP/IMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPJAMHATHI BEKTOpA,
CKaJSIpHOE IPOMU3BEACHHUE, YIOJd MEXAYy BEKTOpaMHu, CyMMa|
BEKTOPOB,
MOMOIIIBI0 M3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEelMHBI OTpe3Ka,

PaCCTOAHNUEC MCIKIY ABYMS TOUKAMU

MPOU3BCACHUC BCKTOpa Ha 4YHCIO;, HAXOAUTh C

BbICTpANBAaTb OTHOWICHUA C JAPYTUMH JIIOABMH,
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3a00TUTHCH,
KOH(JIUKTBI

MPOSBIATE MHTEPEC U pa3pelath

OK 04 DddexTuBHO
B3aMO/ICHCTBOBATH U
paboTaTh B KOJUIEKTHUBE U
KOMaH/1e

TOTOBHOCTb K CaMOPAa3BUTHIO, CAMOCTOATCIIbBHOCTHU U
CAMOOIIPCACIICHHUIO,

-OBJIaICHUC HaBbIKaMH y‘le6HO-HCCHCHOB&TGHLCKOﬁ,
HpOGKTHOﬁ U COIMaIbHOM JCATCIIbHOCTH,
OBJ'Ia,[[CHI/Ie YHHUBCPCAJIbHBIMU KOMMYHHUKATUBHBIMU

MECTBUSIMU:
0) COBMECTHAsI I€SITEIbHOCTb:
- TIOHMMaTh ® WCIOJb30BaTh IPEUMYIICCTBA

KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- IPUHUMATh LEIM COBMECTHOM JEATEIILHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JEHUCTBHUS 110 €€
IOCTHOKEHUIO:  COCTaBIIATH JEHUCTBHIA,
pacupenesiaTh pojlu C y4eTOM MHEHUN YYaCTHUKOB

I1J1aH

00CYX)IaTh pe3yJbTaThl COBMECTHOM paOOTHI;

- KOOPJMHUPOBATH U BBHITIOJIHATH pa0OTy B YCIOBUSX|
[peaTbHOTO, BHUPTYAIbHOTO W KOMOWMHUPOBAHHOTO
B3aMMO/ICHCTBUS,

- YMETb OIIEpUPOBATh NOHATUAMMU: CIIy4alHBIM OIBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTh CIIy4ailHOrO COOBITHS; YMETh BBIUUCIIATH,
BEPOSITHOCTb C  HCIOJb30BaHUEM  TIpadUuecKux
PUMEHATh (POPMYJIbI CIOXKEHHS U YMHOXKEHUS BEPOSTHOCTEM,
KOMOUHATOpHble (akThl M (OpMyJBl HpU pPELIEHUH 3ajad;

MCTOAOB,

OLICHUBATb BCPOATHOCTHU PCAJIBHBIX CO6I)ITI/H71; 3HAaKOMCTBO CO

CJ'Iy‘I&fIHI:IMPI BEJINYNHaAMMU, YMCHUEC TMPUBOAUTL IMPHUMCEPH]

MPOSIBIICHUSI 3aKOHA OOJBIIUX YUCET B MPUPOAHBIX H
OOIIECTBEHHEIX SIBJICHUIX;

- yMeTh CBOOOJHO OMEpPUPOBATH MOHSATUSMU: CTEMEHb C IIEIBIM
KOpeHb HATypallbHOM CTEeMeHH, CTeNeHb ¢
paloHaJIbHBIM  IOKa3aTelieM, CTeNeHb C JICHCTBUTENbHBIM

(BCIJ_ICCTBCHHLIM) IIOKa3aTcjicMm, .IIOl"apI/I(I)M qunciia, CHHYC, KOCUHYC

[IOKa3aTCJIEM,

1 TAHT€HC MPON3BOJILHOTO YHCIIA;
- yMeTh CBOOOJIHO OINEPUPOBaTh MOHATUSAMU: TpaduK (QYHKIHH,
oOpaTHast GYHKIMS, KOMIIO3ULIUS (YHKIMMA, TUHEHHAs QYHKIIHS,

KBaZpaTHuuHas (QyHKUUS, cCTerneHHas (QYHKOUS C  LeJIbIM
MoKaszarejeM, TpUTrOHOMeTpuuyeckue  (QyHKIUH, OOpaTHbIe
TPUTOHOMETPUUECKHE ¢byHKIMH, MIOKa3aTeNbHasI u
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OCYIIECTBIISATh  MO3UTHUBHOE  CTPATETHYECKOE
[MOBCJICHUE B Pa3JIUYHBIX CHUTYAIUSAX, IPOSBIISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.
OBnajeHUe  YHHUBEPCAIBHBIMH  PETYJISTUBHBIMU
JICCTBUSMU:

') IpUHATHE ceOs U IPYTHX JIIOJCH:

- MPUHUMATh MOTHBBI U apTyMEHTBHI JPYTHUX JIOACH
[PY aHATHN3E PE3yIbTATOB ACITEILHOCTH;

- IpU3HABATh CBOE MPABO U MPABO IPYTUX JIIOACH HA)
OIIOKH;

- pa3BUBaTh CIIOCOOHOCTh IMTOHUMATh MHP C ITO3HIIUH]

JIPYToro 4ejioBCKa

iorapudmudeckass QyHKIIMH; YMETh CTPOUTH TpaduKu (HYyHKIIHH,
BBITIOJIHSTH IIPE0Opa3oBaHus rpaduKkoB (PyHKITHIL;

yMETh HCHOJb30BaTh Tpaduku GYHKIMHA Ui W3y4YeHUs]|
MPOIIECCOB M 3aBHUCHMOCTEH TpU PENICHWW 33Ja4d W3 JAPYTHX

Y4eOHBIX MPEIMETOB W U3 pealbHOM KHU3HM, BBIPAXKATh

(bopMyJIaMy 3aBHCUMOCTH MEXIY BEIHUYNHAMU;

CBOOOJHO OIEPUPOBATH MOHATUAMHU: UYETHOCTh (DYHKIIHH,
byHKIUY, byHKIUH,
MOHOTOHHOCTh (DYHKIIMH, SKCTpeMyM (yHKIMH, HauOombliee u
HavMEHbIIEe 3HAYCHHUS (YHKIMH Ha TPOMEKYTKE; YMETh
MPOBOANTH UCCIIEIOBaHUE (DYHKIINY;

- yYMETb WCHOJIB30BaTh CBOWCTBA M TpaduKd (QYyHKIMHA s

MCPUOANIHOCTD OTrpaHUYCHHOCTD

[pELICHHUS] YpPaBHEHUI, HEPABEHCTB M 3aJady C NapaMeTpaMu;
M300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXKECTBA PEIICHUUN
YPAaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05 OcymiecTBisiTh YCTHYIO
U MTMCbMEHHYIO
KOMMYHHKAITUIO Ha
rOCYTapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢
yaeToM ocoOeHHOCTEN
COLIMAILHOTO U KYJIBTYPHOIO
KOHTCKCTa

B 001acTH 3CTETHYECKOTO BOCIIHTAHHUSL:

- OJCTETHUYECKOE OTHOLICHHE K MHUpPY, BKIKOYas
DCTETUKY ObITa, HAYYHOTO W  TEXHHUYECKOTO
TBOpUYECTBa, CIOPTa, Tpylda U OOIIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTHh BOCHPHUHHUMATH pPa3IMYHBbIE BU/Ib
MCKYCCTBa, TPAJUIHI U TBOPUYECTBO CBOETO U APYTHUX|
HapOJ0B, OIIYIIaTh SMOLMOHAIBLHOE BO3ACHCTBHE
HICKYCCTBA,;

- YOeXXIEHHOCTh B 3HAUUMOCTH JUI JIMYHOCTU U
o0I11eCTBa OTEYECTBEHHOTO U MHUPOBOT'O MCKYCCTBA,
HATHUYECKUX KYJIbTYpHBIX TPAAMLIMNA W HAPOIHOTO
TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPAKEHHUIO B Pa3HbIX BHJAX
MICKYCCTBa,

CTPEMIICHHUEC IIPOABJIATH

- YMETh OIEPUPOBATH TMOHATHIMHU: CpeIHee apu(METHUECKOE,
MenuaHa, HauOoJblllee W HaUMEHbIIee 3HAYCHMS,
criepcus, CTaHAapTHOE OTKIOHEHHE YHUCIOBOro Habopa; yMeHue
M3BJICKaTh, UHTEPIIPETUPOBATh MH(POPMAIUIO, TIPEACTABIECHHYIO B
TabIuIax, Ha Juarpammax, rpaukax, OTpa)karollyl CBOMICTBA

pa3max,

[pEaNIbHBIX MPOIIECCOB U SBJICHUMN; MPEACTaBIATh HH(OPMALIUIO C
[MOMOUIbI0 TAaONMII M JUarpamMMm; HCCJIEI0BaTh CTATUCTHYECKHE
TaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpapUuecKUX METO/0B U
HIIEKTPOHHBIX CPEJCTB;

- YMETb OIEPUPOBaTh NOHATHUAMHU: TOUKA, MpsiMasi, IJIOCKOCTb,
[IPOCTPAHCTBO, JIBYI'PAHHBIA YTOJI, CKPEIIMBAIOIIUECS TNPSMBIE,
[apaJUIEIbHOCTD U NEPIEHANKYJIAPHOCTD MPSIMBIX U IJIOCKOCTEH,
YTOJI MEKAY NMPSAMBIMH, YTOJI MEKIY NPSAMOM U INIOCKOCTBHIO, YIOJ
MEX/y IUIOCKOCTSIMH, PAcCTOSIHME OT TOYKH J0 IJIOCKOCTH,

KaueCTBAPACCTOAHNUEC MEKAY MMPAMBIMHA, PACCTOAHUEC MCKAY IIJIOCKOCTAMMU,

TBOPYECKOM JIMYHOCTH;
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OBnajieHue YHUBEPCATbHBIMA KOMMYHHUKATHBHBIMHY|
MENCTBUSIMU:

a) oOIIeHuE:

- OCYIIECTBIISATh KOMMYHHUKAIIMM BO BceX cdepax|
PKU3HU,

- pacro3HaBaTh HeBepOalTbHBIC CPEACTBA OOIICHWS,
[MOHUMAaThb 3HAYCHUE

COMaJIbHbBIX 3HAaKOB,

[pacrio3HaBaTh MPEANOCHUIKU KOH()JTMKTHBIX]
CUTYallUl U CMr4aTh KOH(IUKTBHI;
Pa3BEpHYTO U JIOTMYHO H3Jaratb CBOK TOUKY|

SPCHUS C UCITIOJIB30BAHUCM A3BIKOBBIX CPCIACTB

- YMETh HCNOJIb30BaTh MPHU PELICHUU 337a4 U3yUYEeHHbIE (aKThl U
TEOpEMBbl IIAHUMETPUHU; YMEHHE OILEHUBATh Pa3Mepbl OOBEKTOB
OKPYXKaloIIero Mupa

OK 06 IIposBisaTh

Fpak TaHCKO-IIATPHOTHICCKY IO
[O3UIINIO, IEMOHCTPUPOBATH
0CO3HAHHOE TOBEJICHNE HA
OCHOBE TPATUIIMOHHBIX
0011IeYeIIOBEUECKHUX
[[EHHOCTEH, B TOM YHUCJIE C
YYETOM TapMOHH3AIHH
MEKHAI[HOHATBHBIX U
MEKPETUTHO3HBIX OTHOIIICHHIA,
PUMEHSTH CTaHIAPThI
AHTUKOPPYIITHOHHOTO
[TOBEICHUS

OCO3HAaHHME  OOYYAIOIUMHCS  POCCHHCKOM

Fpa)XAaHCKOW UIEHTUYHOCTH;
- [IeJIEHANIPABJIEHHOE Pa3BUTHE BHYTPEHHEHN O3ULINH
JIMYHOCTH  Ha

OCHOBC AYXOBHO-HPAaBCTBCHHBIX]

[ICHHOCTEN HapoaoB Poccuiickoi
MCTOPUYECKHUX

Tpaguluii, (QOPMHUPOBAHUE CHUCTEMBI

®denepauuu,
u HallMOHAIbHO-KYJIBTYPHBIX
3HAYUMBIX|
[{EHHOCTHO-CMBICIIOBBIX

QHTUKOPPYNLIHOHHOIO

YCTaHOBOK,
MUPOBO33PEHH,
[IPaBOCO3HAHU, JKOJIOTUYECKON KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH JKU3HEHHBIE
JIaHbL;

B gacty rpax1aHCKOro BOCIIUTAHUS:

- OCO3HAaHHME CBOMX KOHCTUTYLMOHHBIX IIPaB M|
00s13aHHOCTEH, yBayKEHHE 3aKOHA U TIPABOMOPSJIKA;
IPUHATHE  TPAJAULMOHHBIX

06H_IC‘ICJ'IOBC‘-ICCKI/IX FYMaHUCTHUYCCKUX

HalmMOHAaJIbHBIX,
b4l
JICMOKPATUUCCKHUX HeHHOCTeﬁ;

T'OTOBHOCTB IMPOTHUBOCTOATH nacoJI0rumu

- YMETb OIIEPUPOBATH ITOHATUAMU: IIPSIMOYIOJIbBHASL CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEIEHUE, YTOJI MEXKIY BEKTOPAMH, CYMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YHCIIO; HAXOIUTh C
MOMOIIIBIO N3yYEHHBIX (DOPMYJT KOOPIUHATHI CEPEIMHBI OTPE3Ka,
[PACCTOSTHUE MEXAY ABYMs TOUKaAMU;

-yMeTb BbIOMPATh MOAXOIAIINN N3yUYSHHBIN METO ISl peLLICHHS
3aJjauy, pacro3HaBaTh MaTeMaTH4YecKue (GakThl U
MaTeMaTHYeCKHe MOJEIH B IPUPOTHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHHUE PUBOINUTH IPUMEPBI
MaTEMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTEMaTHYeCKOW HAyKH.

- YMETh OIIEpUPOBATh MOHATUSAMM: CIIy4alHBIM OIBIT U CIIy4YalHOE
COOBITHE, BEPOSITHOCTh CIIy4ailHOrO COOBITHS; YMETh BBIUUCIIATH
BEPOSITHOCTh C  HCIOJb30BAaHUEM  TpadUuecKux
PUMEHATh (OPMYJIBI CIOKEHHSI M YMHOXEHHS BEpOSTHOCTEH,
KOMOUWHATOpHbIE (akThl W (OpMyJBl TpU pPEUICHUH 3ajad;

METOJIOB;

OLICHUBATb BCPOATHOCTHU PCAJIBHBIX CO6BITPII>'I; 3HAKOMCTBO CO

CJ'Iy‘-I&fIHBIMH BCJIMYMNHaAMU, YMEHUE TNPUBOAUTHE MPHUMCEPH]

PKCTpeMU3Ma, HaIlMOHAJIM3Ma, KceHodoouu,
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TMCKPUMMHALIMM 110 COLMAJIBHBIM, PEIUTHO3HBIM,
[PacOBBIM, HALIMOHAJIbHBIM IIPU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO IESATEIBHOCTh B
MHTEpecax IpakJIaHCKOro 00IecTBa, y4acTBOBATh B
CaMOyTIpaBIICHUU B 0011eo0pa3oBaTenbLHOM
OpraHU3aly U JIeTCKO-IOHOLIECKUX OpPraHu3alusix;
- yMEHHE B3aUMOJCHUCTBOBATb C COLMAIbHBIMY|
WHCTUTYTAMH B COOTBETCTBUU C WX (PYHKIHSIMHU W]
Ha3HAYCHHEM;

- TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM]
e TEIbHOCTH;

MMaTPUOTHYECKOTO BOCIIUTAHUS:

- cOPMUPOBAHHOCTH POCCUMCKON TpaxkITaHCKOMH]
MJCHTUYHOCTH, NAaTPUOTU3MA, YBAXKEHUS K CBOEMY)
HapOo/dy, YyBCTBa OTBETCTBEHHOCTH niepen Poaunoi,
rOpIOCTH 3a CBOM Kpaii, CBOKO PosiMHY, CBOM SI3BIK U
KYJIBTYpY, IIPOIJIOE 51 HacTosuiee
MHOTOHAIIMOHAJIBLHOTO Hapojaa Poccuu;

- LEHHOCTHOE€ OTHOLIEHHWE K TOCYIapCTBEHHBIM|
CMMBOJIaM,  HCTOPUYECKOMY M IPHUPOTHOMY
HacJelINio, MaMsATHUKaM, TpaJuIUsIM HapoJ0B
Poccnn, noctrxxennsam Poccnn B Hayke, UCKYCCTBe,
CIIOPTE, TEXHOJIOTHUSX U TPYAE;

- ujeiHasi yOex1eHHOCTb, TOTOBHOCTb K CITY>KEHHUIO
1 3amure OredecTBa, OTBETCTBEHHOCTh 34 €r0
Ccyae0y;

OCBOCHHbBIE  OOYYalOIIMMHUCS  MEXIIPEIMETHbIE
MOHITUSI W YHHUBEpPCAIbHBIE YyueOHbIE IeHCTBHS
(perynsITUBHBIE, MO3HABATEIbHEIE,

KOMMYHHUKATHBHBIE);

[IPOSABJICHUA  3aKOHaA 0OIBIINX
O6H.[CCTB€HHBIX SIBJICHUAX

YHCCII

B

MPUPOIHBIX

U
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- CLIOCOOHOCTH UX MCIIOJIB30BaHM B IO3HABATEILHON

M COLMaJIbHOM  MpPAaKTUKE, TOTOBHOCTh K
CaMOCTOSITEJIbHOMY IUTAHUPOBAHUIO y
OCYILECTBIICHUIO yueOHOit NesITebHOCTH,
OpraHu3aluy  y4eOHOro  COTPYAHHYECTBA  C

caarort4CCKuMmn pa6OTHI/IKaMI/I " CBCPCTHUKAMMU, K|

Y4aCTHIO B IIOCTPOCHUH WHIMBUyaIbHOM
00pa30BaTeNbHON TPAEKTOPUH;

- OBJIaJICHNE HAaBBIKAMH y4eOHO-
1ICCIIEI0BATEIbCKO, MPOEKTHON M COIMAIbHOM

ICATCIIbHOCTH

OK 07 CogeiicTBoBath
COXPAHEHUIO OKPYXKaroLEen
Cpembl, pecypcocOepexeHHIO,
[IPUMEHSATH 3HaHUA 00
M3MEHEHUU KJIMMara,
PUHIUITBI OEPEXINBOTO
[IPOM3BOJICTBA, YPPEKTUBHO
IEHICTBOBATDH B UPE3BbIYaNHBIX
CUTYyaLHsAX

- HC IPHUHUMATDH HCﬁCTBHﬂ, IIPpUHOCAIINE BpPCa
OKPYXaIOIIEeH Cpeae;
YMETh

MPOTHO3UPOBATh  HEOIArONMPHUSTHHIC

DKOJIOTMYECKHE IOCIEACTBUSA PEANPUHUMACMBIX
[ICHCTBHM, IPEAOTBPAILATD UX;

- paClIMpUTh OIIBIT ACATCIIBHOCTU JKOJIOTUYECKON

HarpaBJICHHOCTH;
- pa3pa0aTbIBaTh IUIaH pelIeHHs IPOOIEMbI C yUeTOM,
aHan3a HUMEIOLIIXCSI MaTepHATbHBIX u
HEeMaTepHaIbHBIX PECYpPCOB;

- OCYUICCTBJIATH  IICJICHANIPABICHHBI  TIOMCK
nepeHoca CpeICcTB M CIIOCOOOB  JIGHCTBHST B

PO ECCHOHATIBHYIO CPEY;

- YMETh MEPEHOCUTHh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYIO0 00JIaCTH KUZHEIEATEIbHOCTH;

- TpeJiaraTh HOBBIE MPOEKTHI, OLIEHUBATh HJIEU C
MO3UIIUN HOBU3HBI, OPUTHUHATBLHOCTH, IPAKTHUECKOM]
3HAYUMOCTH;

- YMETb OIEPUPOBATH IOHATUSMU:

byHKIHS,
MHTErpa;

(GyHKIUS, HENpepbIBHAS

NpOM3BOJHAS,  TEpBOOOpasHas,  ONpeesICHHBIH

YMETh HAaxOIWUTh IIPOU3BOJHBIE  BJIEMEHTAPHBIX
(GyHKIUI, UCIOIb3Yysl CIPAaBOYHbIE MaTEepUalbl; UCCIENOBaTh B
MPOCTEHIIMX ClydasX (YHKIMM Ha MOHOTOHHOCTh, HAXOJHUTH
HauOONbIINEe M HAMMEHbIIME 3HaueHUs (QYHKIMHA; CTPOMTH
rpauKd  MHOTOUYIEHOB UCIIOJIb30BAaHUEM  allapara
MaTeMaTH4ECKOTro MPUMEHATH TPOU3BOJHYIO IIPU

PCHICHUU 3agaq peuiaTtb

C

aHaln3a;
Ha  JIBUXKCHHUE; ITPaKTHKO-

OpUEHTUPOBAaHHBIE 3a7aud Ha HauOOJIbIINE W HAaWMEHBLINE

3HAYCHMsI, HA HAXO0XKJICHHUE ITyTH, CKOPOCTU U YCKOPEHHS;

- YMETb ONEPHUPOBATH IMOHATHUAMM: JIBH)KCHHE B IPOCTPAHCTBE,

0/100HbIE (DUTYpPBI B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOLICHHE

rUIoIaael MoBepxXHOCTe M 00BEeMOB MOAOOHBIX (uryp mpy

pEIIEHNN 3a/]a4;

- YMEThb BBIYUCIATH F€OMETPUYECKHE BEIWYHMHBI (IUIMHA, YTod,

[J1omaib, O6’bCM, miomanab HOBerHOCTI/I), HCIIOJIb3YA U3YYCHHBIC

(hOPMYJITBI U METOIBI
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JaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCHUTD)
KOPPCKTHUBLI JACATCIIBHOCTD, OLCHNBATh

COOTBETCTBUEC PE3YJIbTATOB LEIAM

B

IIK 3.1. O0ecrieunBaTh
BBITTOJIHECHHE [JIAHOBBIX
[IOKa3aTeJel  Ha  TOPHOM
y9acTKe

obecrieunBaTh M KOHTPOJIMPOBATh BBIMOJHEHHE
pabor;
o

TEXHOJIOTHH © TpaduKoOB COCTaBIISATH
MPOU3BOACTBEHHYID  CBOJAKY

TOPHOTO

pe3ynbTaraMm

ACATCIIbHOCTH ydacTKa, OIIPCACIIATH
(baxTopsl, BIAMSIOMKE Ha CEOECTOMMOCTh PadoT H
(baxkTophl, BIMAIOUIME HA IPOU3BOAUTEIHHOCTH
TpyZa IO Yy4YacTKy; BECTH NEpPBUYHBIA Yy4eT|

BBIITOJIHACMBIX pa60T

- YMEThb COCTaBJISTh IUIAH JEHCTBHI NPH BBHINOJHCHUW 3a7ad U
3aaHui

- ONPEACIATH IMOCIEI0BATEIIBHOCTh JIEUCTBUIA MPHU BBIOJIHEHUH
rporecca

- pa3MyaTh BHJIBI TUTAHOB M UX CPOKH, ONPEICIISTh U COCTABIIATH
rpaduK BBITOIHAEMBIX padoT,

CTpoUTh cxeMmy Trpacduka, rpadsl,
pacrpoBbIBaTh, YUTATH TPadbI 110 BHIIOTHEHUIO PA0OT

OCHOBHBIC JJICMCHTHI,

- 3HATh BHELTHKUE M BHYTPEHHHE (aKTOPHI BO3ACHCTBHS Ha MPOIIECC
pabor,
MCTOJaMHU NOTPECIIHOCTD

BBIITOJIHCHU A OLICHUBATh HpI/I6JII/DKCHHO PasHbIMU

[1K 3.2. Ananu3upoBaTh
[IPOLIECC U PE3YJILTATHI

eI TeIbHOCTH TepCoHaa
y4acTKa, INIAaHUPOBATh U
OpraHU30BBIBATh
MEpOTIPUATHSI, HATIPABJICHHBIE
Ha MOBBIIICHHUE
MPOU3BOJUTENBHOCTU TPY/Ia 3a
CUYET yCTpaHEHUs BCEX BUJIOB
MOTEepPh

OCHOBHBIC IMOKA3aTCJIN ACATCIIBHOCTU 'OPHOT'O
ydacTKa: ICHCTBYIOIIHE TIOJ0KEHHS 110 OILIaTe
TpyJa paOOTHUKOB MOPSAOK, TPaBUIa TEXHUUECKOTO
00CITy)KHUBaHUSI K PEMOHTa TIPUMEHIIEMOTO
000pyAOBaHUS

- YMETb pacCUUTHIBATh 3apabOTHYIO IJIaTy paOOTHUKOB
-3HaTh BUJBI U CIOCOOBI HAUMCIIEHUS 3apa0OTHOM MIIaThI
CocTtaBnath rpaduku peMoHTa 000pyA0BaHUS

- IPUBOJUTH IPUMEPHI pacueTa PEMOHTA B 3aBUCUMOCTHU OT €T0
BUIA
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2. CTpyKTypa U coaep:xaHue 0011e00pa30BaTeJIbHOM N CIUTIINHbI

2.1. O0beM QM CHUIUIMHBI U BUAbI Y4eOHOIl padoThl

Bun yueOHo# padoThI Oovem 6
yacax*
O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JUCHHUILINHBI 334
OcHoBHoOE coep:kaHne 318
TeopeTuyeckoe o0yueHue 302
KonTtposbHbIe paboThI 10
Koncynpranus 2
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 4
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2.2. TemaTu4yecKkuii JIAH U COJePKAHUE TUCHHUIIMHBI

Conep:xanue yueOHOro MatepuaJia (OCHOBHOE U MPO(decCHoOHAIBHO-

HanmenoBanmue pa3jiesioB . Oo6bem dopmupyemMble
OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHUS, IPUKJIATHOM
U TeM 4acoB KOMIIEeTeHII U
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHOE co/lep:KaHue
Pazgen 1. IloBTOpeHme 20
Kypca MaTeMaTUKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Copep:xanue yueOHOro MaTepuana
Lens u 3a1a4M | bazoBble 3HaHUS U YMEHUS IO MaTeMaTUKe B MPO(hecCHOHANbHOM U B IOBCETHEBHOM
MaTE€MaTUKH IPU OCBOCHHUH | AEATCIHHOCTH.
CIELUATILHOCTH KoMOuHMpOBaHHOE 3aHATHE 2
Tema 1.2 Copepxanne yaeOHOTo MaTepuana
Uucnma wu  BbelYMCIEHUA. | JleiicTBHS HAJ| TIOJOKUTEIBHBIMHI M OTPUIIATSIIBHBIME YUCIAMUA, OOBIKHOBCHHBIMHU U
Bripaxenus U | JECSITUYHBIMH IPOOSMHU. OK-01, OK-02,
npeoOpa3oBaHus JleiicTBus co cTeneHsaMu, (OpMYIIbl COKPAIIEHHOTO YMHOYKEHHUS. 2 OK-03, OK-04,
Komb6uHMpoBaHHOE 3aHsATHE OK-05, OK-06,
Tewma 1.3. IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COleP:KaHUe (CoAepKaHue NPUKJIATHOTO OK-07
I'eomeTpus Ha UIOCKOCTH | MOYJIA) K 3.1, TIK 3.2
Buap! miiockux Guryp v ux miomas.
[IpakTHKO-OpUEHTUPOBAHHBIE 33/1aUl B KypCe T€OMETPUHU Ha MIOCKOCTH 2
[IpakTHueckoe 3aHsTHE
Tema 1.4 Coneprxanne yd4eOHOT0 MaTepurana
[TponienTHBIE BRIYKMCICHUA | [IpoCThIe MPOIIEHTHI, pa3Hble CIIOCOOBI HX BhIYHCICHUS. CII0KHBIE TPOIICHTHI
[IpakTueckoe 3aHsiTHE 4

Tema 1.5
YpaBHEHHS 1 HEpABEHCTBA

Coneprxanne y4eOHOT0 MaTeprana

Jluneiinblie, KBaapaTHbIC, APOOHO-TMHEHHBIEC YPABHEHHS 1 HEPABEHCTBA
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HpaKTI/I‘-IGCKOC 3aHATUC

Tema 1.6 Copepxanne yaeOHOT0 MaTepuana
Cucrembl  ypaBHeHUl U | CrocoOBI pelIeHus] CHCTEM JMHEHHBIX ypaBHeHui. [loHstus: marpuma 2x2 u 3x3,
HEpPABEHCTB onpeaenuTenb Marpuilpl. Merton I'aycca. Cucrtembl HENMHEHWHBIX YpPaBHEHUMU. 6
CucreMbl HEpaBEHCTB
Komb6unupoBanHoe 3ansrue
Tema 1.7 Copepxanne yaeOHOT0 MaTepuana
BxoaH0i#1 KOHTpOIIL Boruucnenuss u npeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBa. ['eomerpust Ha
IUIOCKOCTH 2
KonTponbnas pabota
Paznen 2 Ilpsimbie u 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Copepxanne yaeOHOT0 MaTepuaa
OcHoBHbIE noustus | [Ipeamer crepeomerpun. OCHOBHbIE TMOHATUS (TOYKa, WpsiMas, IUIOCKOCTb,
CTEepEeOMETPHH. npoctpanctBo). OcHOBHbIE  akCHOMBI  cTepeomerpuu. llepecekaromuecs, 2
Pacnonoxenue NpsAMBIX M | mapajulelbHble M CKpeuuMBaromuecs npsmble.  [lpu3Hak M CBOHCTBO
IJIOCKOCTEN CKPEIIMBAIOIUXCS MPSAMbIX. OCHOBHBIE POCTPAHCTBEHHBIE (DUTYPBHI.
KomOnnupoBanHoe 3aHITHE OK-01, OK-03,
Tema 2.2. Coneprxkanue ydeOHOT0 MaTepuana OK-04, OK-07
[MapannensHOCTh NPSMBIX, | [TapamiensHble npsMas W IUTockocTb. Onpenenenue. Ilpusnak. CaoiictBa (C IIK3.1, IIK 3.2
OpsAMOM M IUIOCKOCTH, | ToKazatenbcTBoM). [lapannensusie miockoctu. Onpenenenue. [Ipuznak. CBoiicTBa
IJIOCKOCTEN (c nokazatenscTBOM). TeTpasap u ero snemeHTsl. [lapanienenumnesn 1 €ro 3J1€eMeHTHI.
CpoiicTBa TMPOTHBOIOJIOKHBIX TpaHeld W JUaroHaled mapajuieenure/a. 6
ITocTpoenue ceuenuii. Pemenue 3anay.
KomMbOunnpoBanHoe 3aHsTue
Tema 2.3. Coneprxanne yd4eOHOT0 MaTepurana
[lepnenIuKyIspHOCTD [lepnennukynspusie npsmble. llapamiensHble TpsMbIe, TEPHIEHANKYISIPHBIE K

IIIIOCKOCTH. HpI/BHaK NECPpNCHAUKYIISIPHOCTU HpHMOﬁ " IINIIOCKOCTH. I[OKaBaTCJIBCTBO.
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IPSIMBIX, IPAMOM U
IIOCKOCTH, TNIOCKOCTEH

Ilepnenpukynsap u HakioHHasd. IlepneHaukymnsapHele Iockoctu. IlpusnHax
NEPIEHIUKYISIPHOCTH IIJIOCKOCTEN. [[oKa3aTesnbeTBo.

Paccrosinust B mpocTpaHCcTBE 2
Komb6unupoBanHoe 3ansrue
Tema 2.4. Coneprxkanue ydeOHOT0 MaTepurasia
Teopema 0 Tpex Teopema o0 Tpex nepneHaukymsapax. Jloka3aTenbCTBO. YTOJI MEXAy HpsSMON M
HCpHCHNKYIApax IJIOCKOCTBIO. YTOJI MEXAY IIOCKOCTSIMU :
KoMOuHMpOBaHHOE 3aHATHE
Tewma 2.5. IIpodeccnoHabHO-OPUEHTHPOBAHHOE COlepP:KaHUe (CoAepKaHue NPUKJIATHOTO
[TapannenbHele, MO/LYJIs1)
NEPIECHIUKYISIPHBIE, Akcuombl  crepeoMeTpud. llepneHANKYISIpHOCT, MPSAMOM M IUIOCKOCTH,
CKPEILMBAIOIINECS IPSMBIE | MapajlieIbHOCTh JIBYyX PSIMBIX, NEepHEHINKYJIAPHBIX IUIOCKOCTH, 4
MIePIEeHIUKYISIPHOCTD MJIO0CKOCTEMN
[IpakTrueckoe 3aHsATHE
Tewma 2.6. Copepxanne yaeOHOT0 MaTepuaa
Pemenue 3amay. Ipsameie u | Pacnonoxkenne NpsMbIX M IUIOCKOCTEH B MpocTpaHCTBe. IlepneHaukynsapHOCTh U
IUIOCKOCTH B IPOCTPAHCTBE | MapajIeIbHOCTh NPAMBIX U IIocKocTel. CKpelmBaronmecs npsmole
KonTtponbHas pabora 2
Paznen 3. Koopannartel u 16
BEKTOPBHI
Tema 3.1 Coneprxanue yueOHOro MaTepuasa OK-02, OK-03,
JekapToBbl KOOpAMHATHI B | JlekapToBBI KOOpAMHATHI B mpocTpaHcTBe. llpocreiimue 3amaun B KOOpJIMHATaX. OK-04, OK-07
npocrpaHcTse. Paccrosuue | PaccrosHue MexX Ty IBYMS TOUKaMH, KOOPAWHATHI CEPEIMHBI OTPE3Ka 4 113.1, ITK 3.2
MEXAy JBYyMsl TO4YKaMH. | KoMOWHUpPOBAHHOE 3aHATHE
Koopaunatel  cepenuHbl
oTpe3Ka
Tema 3.2 Coneprxanne y4eOHOT0 MaTepurana
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BekTopsl B IpOCTpaHCTBE.
Yroim MexIy BEKTOpaMHU.
CkasiipHOE TPOU3BEICHUE

BexkTops!l B ipocTpancTBe. Cl10KEHHE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpA
Ha uucio. KommuiaHapHble BeKTOpbl. CKalsipHOE NPOU3BEICHUE BEKTOPOB.
Pa3noxxeHne BekTopa 1o TpeM HEKOMIUIaHApHBIM BekTopaM. KoopauHaTsl BEKTOpa,

BEKTOPOB CKaJISIPHOE MIPOU3BEIECHNUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXYy BEKTOPAMHM, YIOJl 6
MEXy IPSIMOU M IVIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH. Y paBHEHHUE IIJIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIPEACIUTENS 2X2
KomOnHupoBaHHoe 3aHsTHE
Tema 3.3 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COepKaHMe (CoAepPKaHUe TPUKJIATHOTO
[IpakTuko- MOyJIs1)
OpUEHTUPOBaHHBIE 3aJauM | KoopanHaTHas MI0CKOCTh. BblyncieHue paccTOSHUM W IJIOLIAAEH Ha IUIOCKOCTH.
Ha KOOpAMHATHOM | KonmnvecTBeHHBIE pacyeThl 4
IUIOCKOCTH [IpakTyeckoe 3aHsATHE
Tema 3.4 Copep:xanue yueOHOro MaTepuana
Pewenne 3aja4. | /lekapToBbI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B npocTpancTBe. CloxeHue u
KoopaunaTs! 1 BEKTOpHI BbIUUTAHUE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha uucio. KoMIiuiaHapHble BEKTODBI.
CkansipHoe  NpOU3BEAEHHE  BEKTOpOB. PasnokeHue BekTopa IO  TpPEM
HEKOMIUTaHapHBIM BekTopaMm. I[Ipocreiimme 3agaunm B koopauHaTtax. KoopauHats!
BEKTOPA, PACCTOSHUE MEKIY TOUKaMH, KOOPAUHATHI CEPEAUHBI OTPE3Ka, CKAIIPHOE
IIPOU3BEICHNE BEKTOPOB B KOOPAMHATAX, YrOJ MEXIy BEKTOpaMH, yroyl MEXIy 2
IIPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IUNIOCKOCTSIMHU
KonTponbnas padota
Paznen 4. OcHOBBI 30
TPHUTOHOMETPHH.
Tpuronomerpunuyeckue OK-01, OK-02,
dyHKUH OK-03, OK-04,
Tema 4.1 Coneprxanue yueOHOTO MaTepraa OK-05, OK-06,
Tpuronomerpuueckue Pannannas mepa yria. IIoBopoT TOYKM BOKpYr Hayaia KoopauHat. OmnpeneneHue OK-07
(YHKIMM TPOM3BOJBHOIO | CHHyCa, KOCHHYyCa, TAHT€HCA M KOTAHTEHCAa. 3HAKW CHHyCa, KOCHHYyCa, TaHTeHCa U 4 HIK3.1IIK 3.2

yria, yucna. Panuannas u
rpajycHas Mepa yria

KOTaHI'CHCA I10 YETBEPTAM. 3aBUCHMOCTb MCXKIY CHHYCOM, KOCUHYCOM, TAHTCHCOM U
KOTAHI'CHCOM OJJHOT'O 1 TOTI'O K€ yTIJia
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KomOunupoBanHoe 3aHiTHE

Tema 4.2

OcHOBHBIE
TPUTOHOMETPUYECKHUE
TOXKJIECTBA.

DopMyJIbI IPUBEICHUS

Conepkanue y4eOHOro MaTepuaia

Tpuronomerpuyeckue Toxaectsa. CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC YTJIOB O U
- o. Dopmybl IpUBEICHUS

Komb6unupoBanHoe 3ansrue

Tema 4.3

CuHyc, KOCHUHYC, TaHI'€HC
CYMMBl M pa3HOCTH [BYX
yTJIOB

Cunyc u KOCHHYC
nBoHHOro yria. ®opmyiisl
HOJIOBUHHOTO yTJIa

Conepxkanue y4eOHOro MaTepHraia

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CHHYC M KOCHUHYC
nBoiHoro yria. ®opmMmynbl 1ONOBUHHOTO yria. IIpeoOpa3oBaHus CyMMBbI
TPUTOHOMETPUUYECKUX (YHKIUH B IPOU3BEIECHUE U IIPOU3BEIEHUS B CyMMY.
BeipaxkeHue TpuUroHoMeTpuyeckux (yHKIMI uepe3 TaHIeHC IOJIOBUHHOIO
aprymenra. [IpeoOpa3oBaHus pOCTEHIINX TPUTOHOMETPUUECKUX BbIPAXKESHUN

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.4
DyHKIMHA, KX CBOWCTBA.

Conepkanue y4eOHOro MaTepuaia

OO6nacte omnpeneneHUss U MHOXKECTBO 3Ha4eHUH (yHKIHMHA. YETHOCTH, HEUETHOCTD,

Crioco6b1 3aJJaHus | IepuOANYHOCTh QyHKIMNA. CriocoObl 3aanus HyHKIHIA

Gynkumii KomOunupoBaHHoe 3aHATHE

Tema 4.5 Coneprxanue yueOHOro MaTepuasa

Tpuronomerpuyeckue OO6macth ompeneneHuss 1 MHOXECTBO 3HAYCHHI TPUTOHOMETPUYECKUX (DYHKIIHI.

(GyHKIMM, UX CBOWCTBA U

YETHOCTH, HEUETHOCTD, EPUOANYHOCTh TPUTOHOMETpUYECKUX (pyHKIMHA. CBoMCTBa

rpaduku u rpaduku QyHKIMNA y =cos X, y =sin X,y =tg X, y = ctg X.
KoM6uHMpoBaHHOE 3aHsTHE.
Tema 4.6 Coneprxkanne ydeOHOT0 MaTepuana
[IpeobpazoBanue Cxarue 1 pacTshkeHHue TpaikoB TPUTOHOMETPUYECKUX (PYHKINH.
rpaduKoB IIpeoOpaszoBanue rpauKoB TPUTOHOMETPUUYECKUX (PYHKIUI
TPUTOHOMETPUUYECKHX [IpakTHyeckoe 3aHsTHE
byHKIHI
Tema 4.7 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE CO/lepP:KaHUe (CoAep:KaHue MPUKJIATHOTO

MO/1YJIfA)
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Onucanue
IPOM3BOJICTBEHHBIX
IPOIIECCOB C  MOMOIIBIO
rpaduKoB PyHKITHIA

Vcnonb3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (PYHKUMH B MpoQecCHOHATBHBIX
3a1a4ax

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 4.8 Coneprxkanue yuyeOHOT0 MaTepurania

OO6parHbie OO6parnbie TpuronomeTpuueckue pyHkuun. Mx cBoicTBa u rpaduxu
TPUTOHOMETpHHCCRHE Komb6unupoBanHoe 3ansrue

byHKIIUN

Tema 4.9 Copepxanne yaeOHOT0 MaTepuana

Tpuronomerpuyeckue YpaBHEHHE COS X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue

YpPaBHEHUS U HEPABEHCTBA

TPUTOHOMETPHYECKHUX ypaBHEHUI OCHOBHBIX THUIIOB: npocTeifiune
TPUTOHOMETPUYECKHE YpaBHEHHS, CBOJAILIMECS K KBaJpaTHBIM, peliaeMble
Pa3ioKEHUEM Ha MHOXKUTEIH, OTHOPOIHbIE.

[Ipocreiimume TpUroHOMETpUUECKHE HEPABEHCTBA

KomOunupoBanHoe 3aHsTuHe.

Tema 4.10 Copepxanne yaeOHOT0 MaTepuana

Cucremsl Cucrembl IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUN
TPUTOHOMETPUUECKUX Komb6unupoBanHoe 3aHsTHE

ypaBHEHUHU

Tema 4.11 Copep:xanne yueOHOTO MaTepHana

Pemenune 3amad. OCHOBBI

[TpeobpazoBanue TPUTOHOMETPHUUECKUX BBIPAXKEHHUI. Pemenue

TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPaBHEHHI M HEPaBEHCTB B TOM YHCJIE C UCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIMA.

byHKIHN KonrtponbHas pabora

Paspean S.

KoMmmiekcHble unciia

Tema 5.1 Coneprxanne yd4eOHOT0 MaTepurana

KommiiekcHrblie uncia

IloHsTHE KOMIIIEKCHOTO YHCIIA. COHpSDKGHHI)Ie KOMIIJICKCHBIC YHCJId, MOAYJIb U
APTYMCHT  KOMILICKCHOI'O qucia. <D0pMa 3allMCH  KOMIIJICKCHOI'O  4HCJia
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(reomeTpuyeckasi, TPUTOHOMETPHUUYECKAs,
JEMCTBUS C KOMILJIEKCHBIMU YHCIIaMU

anreOpandeckas).

Apudmernueckue

KoMOuHMpOBaHHOE 3aHATHE
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Tema 5.2 Copepxanne yaeOHOTO MaTepuana
[Ipumenenne BrinosiHeHNE pacyeToB ¢ MOMOILBK KOMIUIEKCHBIX yucen. [IpuMepsl uCnionb30BaHus
KOMIUIEKCHBIX UHCEIl KOMILIEKCHBIX YUCEI 4
[IpakTuueckoe 3anaTue
Paznen 6. IlpousBoaHas 36
bynkuumn, ee
NpuMeHeHHe
Tema 6.1 Coneprxkanue ydeOHOT0 MaTepurania
Tloustue IPOU3BOJHOMU. | OmpeielicHre YUCIOBOM IMOCIICOBATEILHOCTH U CIOCOObI ee 3amaHus. CBoiicTBa
@opMmynbsl M IPaBMIA | YHCIOBBIX MOCienoBaTenbHOCTe. OmpeneneHue mpenena MociaeI0BaTeIbHOCTH.
muddepeHIIpPOBaHUS Breruncnenne — mpemenoB  mocnenoBarenbHocTed.  [Ipemen  QyHkmmm  Ha 2
6eckoneunoctu. [lpenen pynkuuu B Touke. [Ipupamienne aprymenta. [Ipupamienue
byHkiuu. 3ajayd, NOPUBOIALIME K MOHATHIO NPOM3BOAHON. OrmnpeneneHue
MIPOU3BOIHOM. AJITOPUTM OTHICKAHUS TIPOU3BOIHOMN
Komb6unupoBanHoe 3anstue OK-01, OK-02,
Tema 6.2 Copepxanne yaeOHOT0 MaTepuaa OK-03, OK-04,
[IponsBoaHbIE cymMmel, | @opmynsl auddepenunponanus. [Ipasuna quddepeHunpoBanms 6 OK-05, OK-06,
PasHOCTH  MpoM3BeNCHNUS, | KOMOUHMPOBAHHOE 3aHSTHE OK-07
YaCTHOTO IIK 3.1 IIK 3.2
Tema 6.3 Copepxanue yueOHOTO MaTepuana
[TpousBoHbIE Omnpenenenue crnoxxkHoi pynkuuu. [Ipon3BoaHas TPUTOHOMETPUUYECKUX (YHKITUH.
TPUTOHOMETPHUYECKHUX [Tpon3BoHAs CIIOKHON (PYHKITHH
¢ynkumii.  Ilpoussonnas | KoMOMHHPOBAHHOE 3aHATHE 6
CIIOKHOU (QYyHKIIUU
Tema 6.4 Coneprxanne yd4eOHOT0 MaTepurana
Housrue O | TlonsiTre HenpepbiBHOU (yHKIMK. CBOWCTBA HeNpepbIBHON GyHKIMH. CBSA3b MEKITY
HENPEPHIBHOCTH (PYHKITHH. 2

Merton HHTCPBAJIOB

HENpPEephIBHOCTRI0O U AuddepeHnupyeMocTbio (YHKIUMH B TOYKE. AJITOPUTM
pelIeHrs HEPaBeHCTB METO/10M MHTEPBAJIOB

KomOunupoBanHoe 3aHsATHE
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Tema 6.5 Coneprxanue yueOHOro MaTepuasa
I'eomeTrpuueckuit u | 'eoMeTpUYecKnii CMBICI TPOU3BOAHON (YHKIMM — YIJIOBOW KO3(D(UIHEHT
busnaeckuit CMBICII | KacaTeNbHOU K Tpauky (YHKIMH B TOYKE. YpaBHEHHE KacaTelIbHOH K rpaduky
IPOM3BOIHOM (GyHKIMU. AJTOPUTM COCTaBJIEHUS] YpaBHEHMs KacaTelbHOW K rpaduky QyHKIuu
y=f(x)
KomOuHupoBaHHoe 3aHsTHE
Tema 6.6 Copepxanne yaeOHOT0 MaTepuana
dusnueckui CMBICT | @U3nYecKuil (MEXaHUYECKUI) CMBICI IPOU3BOJHOM — MI'HOBEHHAs CKOpPOCTb B
IPOU3BOJIHON B | MOMEHT BpeMeHHU t: v =S’ (t)
npodeccuoHaNbHBIX [TpakTHueckoe 3aHsATHE
3aadax
Tema 6.7 Coneprxanue yueOHOro MaTepuaa

MOHOTOHHOCTh (DYHKLIUU.
Touku 3KkcTpEeMyMa

Bospacranne u yObiBaHue (YHKLHH, COOTBETCTBME BO3pacTaHMs U YyObIBaHUSA
¢GbyHKIMM 3HaKy mpou3BOoAHOH. IloHATHE TNPOM3BOAHON BBICIIETO TOPSIKA,
COOTBETCTBHUE 3HAKa BTOPON MPOM3BOAHOM BBITYKJIOCTH (BOTHYTOCTH) (pyHKLIMU Ha
oTpe3ke. 3agayd Ha MAaKCUMyM M MHHUMYM. [IOHATHE acHMMMNTOTHI, CITOCOOBI HMX
onpezeneHusl. AJITOPUTM HCCIIEOBaHUs (PYHKIMM W TOCTpOeHUs ee rpadukxa c
MIOMOIIBIO TPOU3BOIHOU. [[poOHO-NTMHEeHAs yHKIUSA

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.8
UccnenoBanue GyHKIUI 1
MOCTpoeHue rpauKoB

Copepxanue yueOHOTO MaTepuana

HccnegoBanue (by'HKI_[I/II/I Ha MOHOTOHHOCTH U ITOCTPOCHUC I‘pa(bI/IKOB.

KomOunupoBanHoe 3aHsTHE

Tema 6.9 HauOGombinee u

Conepxkanue y4eOHOro MaTepHaia

HauMEHBbIIIEe 3Hauenus | HaxoxaeHne HamOONBIIET0O M HAWMEHBIIETO 3HAYeHWH (QYHKIMH, MOCTpOCHHE

byHKIIUN rpadKOB MHOTOYJICHOB C UCIIOJIb30BAHUEM amlapara MaTeMaTUYeCKOTo aHalu3a
KoMbOuHMpoBaHHOE 3aHATHE

Tema 6.10 IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/lepP:KaHUe (CoAep:KaHue MPUKJIATHOTO

Haxoxnenue MO/1YJIfA)

ONTUMAIBHOTO pe3yjbTaTa

Haumensniee n Hanbosnbiiee 3HaueHne QyHKIUN
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C IOMOILBIO IPOU3BOIHOMN
B [IPAaKTHUYECKUX 3a7a4ax

IIpakTrueckoe 3aHsATHE

Tema 6.11 Coneprxkanue ydeOHOT0 MaTepurasia
Pemenue 3aga4. | opmynsl u npasmia aupdepenuupoBanus. VMccnenoBanue GyHKIMNA C TOMOIIBIO
ITpousBoanas GpyHkuuH, €€ | mpousBoaHoN. Hanbosbiiiee 1 HaMMEHbIIICe 3HAYCHHS (PYHKIIUH 2
NpUMEHEHHE KonrponsHas pabora
Pa3znea 7. 38
MHOTOTpaHHMKHA M TeJa
BpAallleHUs
Tema 7.1 Copepxanne yaeOHOTo MaTepuana
Bepmunsel, pebpa, rpanu | [lonstue MHOrorpaHHuka. Ero sjgeMeHTHI: BepinuHbl, peOpa, rpanu. JuaroHaib.
MHOTOTpaHHHKA Ceuenue. Bolnykiible 1 HEBBIITYKJIbIE MHOIOIPaHHUKH
Komb6unupoBanHoe 3anstue 2
Tema 7.2 Copep:xanue yueOHOro MaTepuana
IIpusma, ee | [Tousarue mpusmel. Ee ocHoBaHusi u O60koBbie TpaHu. Bricora mpusmel. [lpsmas u OK-01. OK-02
COCTaBJISIONINE, CEYEHHE. | HaKJIOHHAas npusma. [IpaBuibHas npusma. Ee ceuenne OK- 03: OK-0 4:
Ilpsmas wu npaBuibHas | KoMOMHHPOBAHHOE 3aHSTHE 7 OK-05, OK-06,
PU3MBI OK-07
Tema 7.3 Coneprxkanne ydeOHOT0 MaTepurana TIK 3.1 TIK 3.2
[Tapamnenenunen, Ky0. | [Tapamienenumen, CBOMCTBA MPSIMOYrOJbHOTO Mapajienenunena, kyo. CeueHue
Ceuenue KyOa, | ky0a, mapaienenumnena
napasuieJenune1a KomM0uHMpoBaHHOE 3aHsTHE 2
Tema 7.4 Coneprxanne yd4eOHOT0 MaTepurana
[Inpamupa, ee | [Tupamuna u ee anementsl. Ceuenne nupamubl. [IpaBuiibHas nupamuaa. Y cedeHHas
COCTaBJIAIOIIME, CEYEHHE. | MMpaMua
lpaBunbHas ~ MUPaMUZA. | KoMOGUHHPOBAHHOE 3aHSATHE 2

YceuenHas nupamMuia

Tema 7.5

Copepxanne yueOHOTO MaTepHana
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bokosas u nosnHast | [Inomraas 60KOBOM M MOJTHON MOBEPXHOCTH NMPHU3MBI, TUPAMUIBI

IIOBEPXHOCTh npusmel, | KomOuHMpOBaHHOE 3aHsATHE

UPAMHU/IBI

Tema 7.6 Coneprxkanue ydeOHOT0 MaTepurasa

Cummerpus B KyOe, | CUMMeETpUsI OTHOCHUTEIBHO TOYKH, NPSIMOM, IUIockocTd. CuMmerpusi B KyoOe,
napajuleJenunene, napajuleJienunesie, npusMe, nupamMmuie

IpU3Me, IIpamMuzIe KomOunupoBanHoe 3aHsTne

Tema 7.7 IIpogeccnonanbHO-OpHEHTHPOBAHHOE COepKaHMe (CoAepKaHUe TPUKJIAJTHOTO

[Ipumepel cumMmeTpuii B

MO/1YJIfA)

npodeccuu CumMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTrueckoe 3aHsATHE
Tema 7.8 Copepxanne yaeOHOTo MaTepuana
[IpaBunbHbIE [TonsiTre npaBUIbLHOTO MHOTOTrpaHHKKa. CBOMCTBA MPABMIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHHKH, uX | [IpakTHyecKoe 3aHATHE
CBOMCTBa
Tema 7.9 Coneprxkanne y4eOHOT0 MaTepurana
Hununnp, ero | Hununnp u ero snementsl. CeueHue nuinHapa (MapajiieIbHOE OCHOBAHHUIO M OCH).

cocrapiitrone. CedeHue

PasBepTka nunmuHapa

HWIMH]Ipa KomOunupoBaHHoe 3aHATHE
Tema 7.10 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAEPKAHME (COAePKAHNE TPHKJIATHOTO
Konyc, €ro | MOAyJIs1)

cocrapiptrone. CedeHue

Konyc u ero anementsl. CeueHue konyca (mapauieabHOEe OCHOBAHHIO U MPOXOAsIIee

KOHYyca yepes BEepIINHY), KOHnYeckue ceueHus. PazBepTka koHyca
KombOunnpoBanHoe 3aHsTue

Tema 7.11 Copepxanne yaeOHOTO MaTepuana

VYceuenHslit KOHYC. | YceueHHbIl KOHYC. Ero 0Opa3yromas u BeicoTa. CedeHne yceueHHOro KOHyca

Ceuenue yceueHHOTO | KoMOMHUPOBAHHOE 3aHSATHE

KOHYyca

Tema 7.12 Coneprxanne yd4eOHOTO MaTepurana
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Hlap u cdepa, ux ceueHus

[ap u cdepa. Bzaumnoe pacnonoxxenue cdepsl U miockoctu. CeueHue mapa,

cdepbl 2
KoMOuHMpOBaHHOE 3aHATHE
Tema 7.13 Coneprxkanne ydeOHOT0 MaTepurasia
[Tonstue 06 oobeme tena. | [lonstue 06 ob6veme Tema. OObeM Kyba M IPSIMOYTOJBHOIO IMapaulesenuIieaa.
OTtHoieHue 00beMOB | OObeM mpu3Mbl W mWwiIHHApPa. OTHOIIEHHE O0BEMOB  MOJOOHBIX  Tel. 2
NOJOOHBIX TEJ ['eomeTpruecKuil CMBICT ONPEACTUTENS 3-TO MOPSIKA
KoMOuHMpoOBaHHOE 3aHATHE
Tema 7.14 Copepxanne yaeOHOTo MaTepuana
Obbembl M MUIOWAMHM [ OGpeMbl TUpaMuIB! U KOHyca. O6beM mapa. ILIomMma i 0BepXHOCTEN Tel 2
MOBEPXHOCTEH Tel
KoMOuHMpOBaHHOE 3aHATHE
Tema 7.15 Copep:xanue yueOHOT0o MaTepuana
Kom6unanmu KoMOuHamu reoMeTpruecKkux Tei
MHOTOTPaHHUKOB M  Tel 2
BpALICHUS
Tema 7.16 Coneprxanne ydeOHOT0 MaTepuana
Pemenne 3aga4. | OOBEMBI U TUTOIIAAH TOBEPXHOCTH MHOTOTPAHHUKOB ¥ TEJ BPALICHHS
Mmuororpanaukn ¥ Tena | KonrponsHas pabora 2
BpalleHus
Pa3pea 8. 14
ITepBooGpa3nasn
bymsctuit, e OK-01, OK-02,
npuMeHeHue OK-03, OK-04,
Tema 8.1 Coneprxanne yd4eOHOT0 MaTepurana OK-05. OK-06
ITepBooOpasHas QyHKIMH. | 3aaua O BOCCTAHOBJICHHH 3aKOHA IBHKEHHS IO M3BECTHOM ckopocTd. [loHsThe OI’<-07 '
[TpaBuna HAXOXJEHHA | HHTerpupoBaHus. O3HaAKOMJICHHE C MOHSATHEM MHTErpaja U IMepBOOOpa3HON Juis TIK 3.1 TIK 3.2
epBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amauy Ha CBSI3b NMEepBOOOpa3HONW M €€ MPOU3BOTHOM,
BBIUMCIIEHHE TMEepBOOOpa3HON Juis gaHHOW ¢yHkumu. Tabmuma dopmyn Ui
HAXOXXJCHHS NEPBOOOpa3HbIX. M3ydeHne nmpaBuiia BEIYUCICHHS IEPBOOOPA3HOI 2
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KoMOuHMpoBaHHOE 3aHATHE
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Tema 8.2
Inomane KpUBOJIMHEUHOM
Tpaneuuu. ®opmyna

Herorona — JleitOHuna

Copepxanne yaeOHOTO MaTepuana

33[[8,‘114, MNPUBOAAIINEC K IMOHATHIO OIIPCACICHHOIO HMHTCIpala — O BBIYUCICHUU

IJI0MIa I Ttouku. Iloustue

ornpeAenéHHOro uHTerpaina. I'eomerpudeckuii U (pU3NUECKUN CMBICIT ONPEEIIEHHOTO

KPUBOJIMHEHHON Tpameuuu, O IepeMEelICHUuN

unrerpana. @opmyna Hetorona— JleitoauIa 2
Komb6unupoBanHoe 3ansrue
Tema 8.3 Coneprxkanue ydeOHOT0 MaTepurasa
Heonpenenennpiii U | [lonaTre HEOnpeAeIeHHOTO NHTETpaja
OIPEIENCHHBIA HHTErPpaibl | KoMOGMHUPOBAHHOE 3aHATHE 2
Tewma 8.4 Copepxanne yaeOHOT0 MaTepuaa
[HonsTue 00 | 'eoMeTprUYeCKHil CMBICIT OIPECICHHOIO HHTErpaia
onpeneneHHoM uHTerpane | KomOuHupoBaHHOE 3aHATHE 2
KaK IJI0IIAIN
KPUBOJIMHEHHOHN Tpanenun
Tema 8.5 IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/lepP:KaHUe (CoAepKaHue IPUKJIATHOTO
OnpeeneHHbI HHTETPal B | MOLYJISA)
JKU3HU I'eomerpuueckuit cmbica  ompeneneHHoro wuHrerpana. @dopmyna Herotona -
JleitOHuna.
Pemenue 3a1au Ha mpuMeHEHNE UHTETpalia Jisl BEIYMCICHUS (U3NUYECKUX BEIUYUH
U IIoniazaen 4
[IpakTnueckoe 3anaTue
Tewma 8.6 Coneprxkanue ydeOHOT0 MaTepuana
Pemenne 3aga4. | [lepBooOpasnas pynkuuu. [TpaBuia HaxoxieHus: nepBooOpa3HbiX. Ee mpruMmenenue
ITepsoobpasnas (ynkumu, | KontponsHas pabora 2
ee MpUMEeHEeHue
zme“ O 10 OK-01, OK-02,
CTeneHn " KOPHH. OK-03, OK-04,
TeneHHas pyHKuusA OK-05, OK-07

Tema 9.1

Coneprxanne y4eOHOT0 MaTeprana
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Crenennass (QyHkus, ee

[TousiTe KOpHS N-OM CTENEHW W3 JEHCTBUTENBHOTO uuciaa. Dyukimm Y — VX

CBOMCTBA o=
¥ = VX px cpoiicTBa u rpaduku. CBOMCTBA KOPHS N-0if CTENECHH 4
KomOunupoBanHoe 3aHsTne
Tema 9.2 Copepxanne yaeOHOT0 MaTepuana
[Ipeobpa3oBanue [Ipeobpa3oBanue nppaMOHATBHBIX BBIPAKEHUI
BBIDOKEHUI C KOPHAMU N- | KOMOMHUPOBAHHOE 3aHSATHE 4
0l cTeneHun
Tema 9.3 Copep:xanue yueOHOTo MaTepuana
CpoiictBa  creneHn ¢ | [loHsTHE CTENICHH C JIIOOBIM pallMOHATIBHBIM MoKa3aresieM. CTerneHHbIe PYHKIMU, UX
palMOHATILHBIM U | CBOMCTBA U TpayKu
JIEHCTBUTEIIBHBIM KomOunupoBanHoe 3aHsTHE 2
MOKa3aTeNsIMU
Tema 9.4 Copep:xanue yueOHOro MaTepuana
Pemenune PaBHOCHIBHOCTD MPPALMOHAIBHBIX YPAaBHEHHUI U HEPABEHCTB. METO/bl UX PELICHHUS.
UppalMOHAIBHBIX Pemenue uppannoHalbHbIX YpaBHEHUN 1 HEPABEHCTB
YPaBHEHUM U HEPABEHCTB | KOMOMHHUPOBAHHOE 3aHSTHE 6
Tema 9.5 Coneprxanne ydeOHOT0 MaTepuana
Crenenu " KopHH. | OnpeniesieHue creneHHoil QyHkuuu. Mcnonab3oBaHue ee CBOMCTB MpPU pELICHUU
CrenenHas ¢pyHKUUsA YPaBHEHUI U HEPABEHCTB 2
KonTponbnas padota
Paznen 10. 18
IHokazaTenbHas
byHkuus
Tema 10.1 Copepxanne yueOHOTO MaTepuana OK-01, OK-02,
ITokaszarenpHas GyHKOus, | CTeneHb ¢ MPOU3BOJBHBIM  JICUCTBUTENLHBIM  IMOKa3areneM. OmnpeneneHue OK-03, OK-04,
ee CBOICTBA MOKa3zaTeabHOW (YHKIMH, €€ CBONCTBAa U TpaduK. 3HAKOMCTBO C MPUMEHEHUEM OK-05, OK-07
MoKasareiabHOH (QyHKIMU. PenieHne mokazateiabHbIX ypaBHEHUN (YHKIIMOHAIBHO-
rpaduuecKuM METOJI0OM 4

KOM6I/IHI/IpOBaHHOe 3aHATHC
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Tema 10.2
Pemmenue mokasaTeIbHBIX
YpPaBHEHUI U HEPABEHCTB

Copepxanne yaeOHOTO MaTepuana

PemeHne 1okas3aTeNbHBIX YPaBHEHHM METOJOM YPAaBHUBAHMS IIOKa3areseH,
METOZOM BBEICHHUS HOBOW MEPEMEHHOH, (PYHKIMOHATBHO-TPAPUUECKIM METOJIOM.

Pemenue nokasareabHbIX HEPABEHCTB 8
[IpakTuueckoe 3anaTue
Tema 10.3 Coneprxkanue ydeOHOT0 MaTepurasia
Cucrembl NOKa3aTeNbHBIX | PellieHne cucTeM MoKa3aTebHbIX yPaBHCHUI
ypaBHEHUU KoMOuHMpOBaHHOE 3aHATHE 4
Tema 10.4 Copep:xanue yueOHOT0o MaTepuana
Pemenue 3aj1a4. | Pemenne mnoka3aTeNbHBIX YpPaBHEHHIl METOJOM YpaBHUBaHUS IOKa3aTeneil u
IToka3zarenpHas GYHKIUS | METOIOM BBEICHHS HOBOW MepeMEHHOI. PelieHre mokasarenbHbIX HEPAaBCHCTB
KonTponsHas pabora 2
Pa3znen 11. Jlorapudmbi. 30
Jlorapupmuueckasn
byHkus
Tema 11.1 Copep:xanue yueOHOro MaTepuana
Jlorapudm yucia. | Jlorapudm uncna. JlecaITHUHBIN U HaTypaTbHBIN JIOTapU(PMBI, YHCIIO €
JecaTuanbIii 1 | KoMOMHHPOBAaHHOE 3aHATHE
HaTypaJIbHBIN JIOTapu(MBI, 4 OK-01, OK-02,
YUCIIO € OK-03, OK-04,
Tema 11.2 Coneprxkanne ydeOHOT0 MaTepurana OK-05, OK-07
CaoiicTBa norapu¢mos. | CpoiictBa sjorapudmon. Oneparus JorapuGpMupoOBaHuUsI. I13.1 IIK 3.2
Onepanus KomOuHupoBaHHoe 3aHATHE 6
JorapupMHpPOBaHUS
Tema 11.3 Coneprxanue yueOHOro MaTepuasa
Jlorapudmmueckas Jlorapudmuueckas GyHKIUS U ee CBONCTBA
byHKIHS, ee cBOiicTBa KomMbOunnpoBanHoe 3aHsTue 4

Tema 114

Copepxanne yueOHOTO MaTepuana
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Pewenne [Tonatue norapupmuveckoro ypaBHeHUs. Omnepanus NOTCHUUPOBaHUA. Tpu
JOTapuPMHUUECKUX OCHOBHBIX METOAA PELICHHUS JOTapu(PMHUECKUX YypaBHEHHU: (YHKIMOHAIBHO-
YpaBHEHHIA U HEPABEHCTB | rpa)UyecKuii, METOJ MOTEHIUPOBAHMS, METOJ BBEICHHS HOBOH NEPEMEHHOI.
Jlorapugmuueckue HepaBeHCTBA 8
Komb6unupoBanHoe 3ansrue
Tema 11.5 Coneprxkanue yuyeOHOT0 MaTepurasia
Cucremsl AJNTOPUTM pELICHHUs] CUCTEMbl ypaBHEHHH. PaBHOCHMIIBHOCTH JOTapH(pMHUYECKHX
JOTapuPMHUECKUX yYpaBHEHUI U HEPABEHCTB
ypaBHEHUU KoMOuHMpOBaHHOE 3aHATHE 2
Tema 11.6 IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (CoJAep:KaHue MPUKJIATHOTO
Jlorapudmbl B mpupoae U | MOAYJIs1)
TEXHUKE [Ipumenenune norapudma. Jlorapudmuueckas cnupanb B npupone. Ee
MaTeMaTUYECKHE CBOWCTBA 4
[IpakTrueckoe 3aHsATHE
Tema 11.7 Copepxanne yaeOHOT0 MaTepuaa
Pewenne 3aj1a4. | Jlorapudmuueckas ¢pyHkuus. Pemenue npoctedmmx gorapupMuIecKux ypaBHEHUH
Jlorapudmer. KonTponbnas pabota 2
Jlorapugmuueckas
byHKIUSA
Paznen 12. 10
MHo:kecTBa. JJieMeHTbI
Teopuu rpados
Tema 12.1 Coneprxanue yueOHOro MaTepuasa
MHoxecTBa ITonstue MuoxecTBa. IlonMHOXkecTBO. Oniepaniii ¢ MHOKECTBAMU
KomOunupoBanHoe 3aHATHE 2
Tema 12.2 IIpodeccnoHabHO-OPUEHTHPOBAHHOE CO/lepP:KaHue (CoAep:KaHue MPUKJIATHOTO
Onepanuu ¢ MHOXECTBaAaMH | MOYJIS1)
Onepanuu ¢ MHOXecCTBaMH. PeleHne npukiaaHbIxX 3a1ad
[IpakTnueckoe 3anaTue 2

Tema 12.3

Copepxanne yueOHOTO MaTepHana
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I'pader

[Tonsartue rpada. Cs3HbIA rpad, qepeBo, UKI rpad HA IIOCKOCTH

I[TpakTuueckas pabora 4
Tema 12.4 Coneprxkanue ydeOHOT0 MaTepurasia
Pemenue 3ama4. | Onepauuu ¢ MHOKecTBaMH. ONMCaHUe peabHbIX CUTYaIUi C TOMOIIBI0 MHOKECTB.
MmuosxectBa, I'padppl 1 ux | [Ipumenenue rpadoB K pEHICHHUIO 33124
IIPUMEHEHNE KonrponsHas pabora 2
Paznen 13. DiaemeHTBI 26
KOMOHMHATOPHKH,
CTATUCTUKH M TEOPHUH
BEPOSATHOCTEM
Tema 13.1 Copep:xanue yueOHOro MaTepuana
OcHOBHbIE noHsTus | [lepecTaHOBKH, pa3MeELIEHMsI, COUECTaHUS.
KOMOWHATOPHUKHU 4
KomOunupoBanHoe 3aHsTuHe.
Tema 13.2 Copepxanne yaeOHOT0 MaTepuaa
CoObitHe, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH CYMMBI COOBITHIA.
coOpitha. CnoxkeHue M | YCIOBHAas BEpOSTHOCTh. 3aBHCHUMbIE W HE3aBUCHMbIC COOBITHA. Teopembl 0 OK-01, OK-02,
YMHOXKEHUE BEPOATHOCTEN | BEPOATHOCTHU MPOU3BEICHUS COOBITHI. OK-03, OK-04,
4 OK-05, OK-07
KomM0uHMpoBaHHOE 3aHsTHE IIK 3.1 ITK 3.2
Tema 13.3 IIpodeccnoHanbHO-0PUEHTHPOBAHHOE COleP:KaHUe (CoAepKaHue NPUKJIATHOTO
BepostHOCTB B | MOYJIAA)
pohecCUOHATBHBIX OTHocHTeNbHAs YacTOTa COOBITHS, CBOWCTBO ee ycToiumBocTH. CTaTHCTHYECKOE
3a1a4ax orpeJiesieHue BepoATHOCTH. OlLeHKa BEPOITHOCTH COOBITHS
[IpakTnueckoe 3anarue 4
Tema 13.4 Coneprxanne yd4eOHOT0 MaTepurana
Jvckpernas  ciydanHas | Bunel ciydaitHeix BenmmumH. OrmpenesieHue IUCKPETHON CIyYallHOW BEIWYHHEI.
BEJINYMHA, 3aKOH ee | 3aKkOH paclpeiesieHus] JUCKPETHOM CIy4allHOW BeIWMYMHBL. Ee 4uciioBble
pacrpeneneHus XapaKTEPUCTUKU 4

KOM6I/IHI/IpOBaHHOe 3aHATHC

41



Tema 13.5 Coneprxanue yueOHOro MaTepuasa
3agaun  Marematudeckoid | Bapuanmonnwii  psg.  [lomuron dwactor u  rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKH XapaKTePUCTHUKH Psijia HAOII01aeMbIX JAHHBIX
KomOuHupoBaHHoe 3aHsTHE
4
Tema 13.6 IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COAePKaAHME (COAePKAHUE TPUKJIATHOIO
CocraBrneHue TaOIMI] M | MOIYJIsl)
yarpamm Ha IpaKkTHKe [lepBuynas 06paboTKa CTATUCTHUECKUX NaHHBIX. [ padudeckoe ux mpeacTaBiIcHHE.
Haxoxnenne cpelHUX XapaKTEPUCTHK, HAOII0JaeMbIX JTaHHBIX
[IpakTHueckoe 3aHsATHE 4
Tema 13.7 Copepxanne yaeOHOT0 MaTepuaa
Pemenue 3a1a4. OneMeHTsl | DneMeHThl KOMOMHATOpUKU. COOBbITHE, BEPOSATHOCTH cOObITUS. ClOXKeHHE W
KOMOMHaTOPHKH, YMHOXEHHUE BEPOATHOCTEN
CTaTUCTUKKM W TeopuH | KoHTposbHas paboTa 2
BEPOSATHOCTEU
Pa3nesn 14. YpaBHeHus u 28
HEePaBeHCTBA
Tewma 14.1 Coneprxkanue ydeOHOT0 MaTepurana
PaBHOCWIIBHOCTB PaBHOCUIBHOCTE ypaBHEHMII M HepaBeHCTB. OmpexneneHusi. OCHOBHBIE TEOPEMBI
YPaBHEHMH M HEPABEHCTB. | pAaBHOCWJIBHBIX MIEPEX0ax B YPaBHEHUSIX U HepaBeHCTBaX. OOIIMe METO bl PEIICHHS OK-01. OK-02
OOmue METOABI PEIICHNS | ypaBHEHHUI: IMEPEeXOJ OT pPaBeHCTBa (YHKUIMA K pPaBEHCTBY apryMEHTOB s 4 OK-O3’ OK-O4,
MOHOTOHHBIX (DYHKIIM, METOJT pa3I0kKEeHHs Ha MHOKUTEIH, METO/] BBEJICHHUS HOBOH OK- 05’ OK-0 6,
nepeMeHHOH, (PyHKIIMOHAIbHO-TpadUIeCKUil METOT OI’<- 07 '
KomMbOunnpoBanHoe 3aHsTue TIK3.1 TTK 3.2
Tema 14.2 Coneprxanne yd4eOHOT0 MaTepurana
['padmueckuit MeToJ | O61muMe MeTO bl pelIeHNs] HEpaBeHCTB: MePeX0/1 OT CPABHEHUS 3HaYCHHU N QyHKIUHN K
pereHus YPaBHEHWM, | CpaBHEHHIO 3HAYCHUI apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMH, METOJ HHTEPBAJIOB,
HEPABEHCTB ¢byHKUIMOHATBHO-Tpaguueckuiit Meto. I'paduyeckuii MeTo]] perieHus: ypaBHeHUN U
HEPaBCHCTB 4
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KomOunupoBanHoe 3aHiTHE

Tema 14.3
YpaBHEHMs U HEPABEHCTBA

Conepkanue y4eOHOro MaTepuaia

Onpenenenne Moxayis. Packpeitue Mopyss 1o omnpenenenuto. IIpocreitmme

¢ MOZyJIEM YPAaBHEHHsI U HEPABEHCTBA ¢ MoAayieM. [IpuMeHeHne paBHOCUIIBHBIX IIEPEXOJOB B
OIIPEACICHHBIX TUIIAX YPABHEHUI U HEPABEHCTB C MOJYJIEM 4
KomOuHupoBaHHoe 3aHsTHE
Tema 14.4 Coneprxkanue ydeOHOT0 MaTepurasia
VYpaBHEHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTrpoM. [IpocTeiinre ypaBHEHHS 1 HEPABEHCTBA C MTapaMeTPOM
C mapameTpaMu KomOunupoBanHoe 3aHsTHE 6
Tema 14.5 IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/lepP:KaHue (CoJAep:KaHue MPUKJIATHOTO
CocraBiieHUE U pELICHUE | MOAYJIs1)
npodeccuoHaNbHBIX 3ajau | PeleHne TeKCTOBBIX 3a1a4 MPOPECCHOHATIBHOTO COCPIKAHHS
C IIOMOIIBIO YPaBHEHHUIA TIpaKTHYeCKHe 3aHATHS 8
Tema 14.6 Copepxanne yaeOHOTo MaTepuana
Pewenne 3aga4. | OOmme MeToAbl PEeUIeHNUs YpaBHEHHA. YPaBHEHUS M HEPAaBEHCTBA C MOIYJIEM H C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu
[IpakTrueckoe 3aHsATHE 2
IIpomexyTounas arrecTauus (JK3aMeH) 4
Bcero: | 334
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3. YciaoBus peajm3ainuu NporpaMmmal 001eo00pa3oBaTebHOM TUCIHUILIHHBI

3.1. lnsa peanu3amuu NporpaMmbl JUCHHUIJIMHBI JIOJLKHBI ObITH MPETyCMOTPEHbI CJIeAYI0IIHe
crenuaJbHble MOMeIeHHs:

Peanu3arust mporpaMMbl JUCIUILTMHBI TPEOyeT HAMHUMS y4eOHOTo KaOWHETa MAaTEeMaTHKH.
O6opynoBaHue yueOHOTO KaOHMHETa!

- MOCAJIOYHBIE MECTA IO KOJIMYECTBY O0YUArOIINXCS;

- pabouee MecTO TpernoiaBaTers;

- KOMIUIEKT Y4eOHO-HATJISITHBIX TIOCOOHIA;

- 3aJIaHUA U1 KOHTPOJIBHBIX paboT;

- mpoecCHOHAIIEHO OPUCHTUPOBAHHBIC 3aJaHHS,

- MaTepHUaJIbl HK3aMeHa.

3.2. UndopmanuonHoe odecnieyeHne 00ydeHust

1. JInst peanu3zanuu nporpaMMbl Ou0I0TeYHbIN (HOHA 00pa30BaTEIbHOM OPraHU3aluU TOJIKEH
UMETh TIeYaTHbIE W/WIM JJIEKTPOHHBIE 00pa3oBaTeNbHbIE H HH(POPMAIMOHHBIE PECYpPCHI,
PEKOMEH/IOBaHHBIE JJISl KCIIOJIB30BAHMUS B 00pa30BaTEIbHOM IIpOLiEcCe, HE cTaplle ISTH JIET ¢
MOMEHTa U3/IaHMUs.

2. PexomeHnayemble NieyaTHbIE U3aHUS 110 peain3aluy o011e00pa3oBaTeIbHON IUCIUILIMHbI
MIPEJCTAaBICHBI B METOJMYECKUX PEKOMEHIALUAX [0 OPraHnu3allul 00y4eHusl.

OcHOBHbBIE IEeYATHBIE HU3J1aHUA

Maremaruka: ydeOHuK/ bammvakoB M.U.- 2-e m3x., crep. - M: KHOPYC, 2019. (Cpennee
npodeccuoHanbHOe 00pa3oBaHuE)

Maremartuka: anrebpa ¥ Hadajga MaTEMaTHYECKOTO aHaliu3a, reoMeTpus. Anredbpa W Havaia
Marematuueckoro ananuza. 10-11 kmacc. Anumos 1. A., Konsirua FO.M., TkaueBa M.B. u npyrue. -
M: IIpocsemienue, 2022.

Martemaruka: anrebpa W Hayala MaTeMaTH4eCKOro aHanmu3a, reomerpus. ['eomerpus. 10-11
kiacc. Atanacss JI.C., byty3oB B.®., Kanomues C.b. u apyrue. - M: [Ipocsemenune, 2022.

Martemaruka: anrebpa ¥ Havajla MaTeMaTHMYeCKOro aHammusza, reomerpus. 10—11 xmaccel.
Anrebpa W Havana wmartemartudyeckoro ananmmsa. B 2 4. Yacte 1: YueOHUK i ydamuxcs
oOpa3zoBaTenbHBIX opraHu3anuii (6a3oBbiil ypoBenb)/Mopakosud A.I'., Cemenos I1.B.; YHacte 2.
3amayHuK U yyammxcs oOpa3oBaTelbHBIX opraHu3anuii (0a3oBelii ypoBeHb)/ MopakoBud A.l. u
npyrue; noa peaakuued Mopakosuua A.I'. - M: Muemo3una, 2018.

Martemaruka: anreOpa ¥ Hadyala MaTeMaTHUYECKOTO aHalmu3a, reomeTpus. Anrebpa u Hayana
Maremaruueckoro aHanusa. 10 knacc. Hukonbsckuit C.M., [lotanos M.K., Pemiernuxos H.H. u npyrue.
- M: IIpocsenienue, 2021.

Martemaruka: anreOpa ¥ Hadala MaTeMaTHUYECKOTO aHalu3a, reomMeTpus. Anrebpa u Hayana
MareMarnuyeckoro ananusa. 11 knacc. Hukonsckuit C.M., [TorannoB M.K., Pemernnkos H.H. u npyrue.
- M: IIpocsemenue, 2021.

Maremartuka: anreOpa W Hadajla MAaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpums.10-11
kiacc. [loropenoB A.B. MaremaTtuka: anre6pa W Havajga MaTEMaTHYECKOTO aHAJIN3a, TEOMETPHS.
I'eomeTrpus.10-11 kmacc. [loropenos A.B. - M: IIpocsenienune, 2019.
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Maremaruka: anre6pa u Hadajga MaTeMaTHYECKOTO aHanu3a, reoMmerpus. ['eomerpus. 10 kimacc.
Anexcannpos A./l., Bepuep A.JL., Peokuk B.U. - M: Ilpocsemenue, 2021.

MaremaTrka: anredpa ¥ Hadajga MaTeMaTHYECKOro aHaiu3a, reomerpus. ['eomerpus. 11 kiacc.
Anexcannpos A./l., Bepuep A.JL., Peokuk B.U. - M: Ilpocsemenue, 2021.

Maremaruka: anrebpa v Hayaia MaTeMaTHIeCKOro aHaim3a, reomerpus. 10 kimacc. Bepuep A.JL,
Kapn A.IL. U3narensctBo "IIpocBemienue".

Maremaruka: anredpa U Hadalla MaTeMaTHIeCKOro aHanmu3a, reomerpus 11 kmace. Bepuep A.JL,
Kapn A.Il. U3gatensctBo "[IpocBemenue".

Martemaruka: anreOpa W Hayala MaTeMaTUYeCKOTO aHajau3a, reoMerpus. Anredpa ¥ Havana
MareMaTthyeckoro aHanm3a (B 2 dactax) (B 2 yactsax). 10-11 kmacc. Yacte 1: Mopakosuu A.l'.,
Cemenos ILB.; Yacte 2: Mopakosuu A.I'. u apyrue; mox pemakuuedn Mopakosuua AI'. "MOILL
MHEMO3UNHA".

MaremaTrka: anrebpa W Havaja MaTeMaTHYECKOTO aHajin3a, reomerpus. Anredpa W Hayaia
Maremaruueckoro anamms3a. 10 kmacc. Mypasun [.K.,, Mypasuna O.B. MW3parensctBO
"[Ipocemenue".

Martemaruka: anreOpa W Hayala MaTeMaTUYECKOTO aHaju3a, reoMerpus. Anredpa M Havana
Marematuueckoro anaimsa. 11 xmacc. Mypasun I'.K., Mypasuna O.B. H3garenscTBo
"IIpocBenienue".

Martemaruka: anreOpa U Hadyajla MaTeMaTUYECKOTO aHanu3a, reomeTpus. ['eomerpus. 10 kxiacc.
CmupaoB B.A., CmupnoBa .M. "U3narensctBo "lIpocBenienue".

MaremaTrka: anredpa ¥ Hadajga MaTeMaTHYECKOTo aHaiu3a, reomerpus. ['eometpus. 11 kiacc.
CwmupnoB B.A., CmupnoBa .M. U3narensctBo "[IpocBemenne".

Maremaruka. 'eomerpus. 10 kinacc. Mepansak A.I'., Homuposckuii [I.A., [Tononckuit B.b., Axup
M.C.; non penakuueit I[lononsckoro B.E. M3narenscto "I[Ipocsemienue".

Maremaruka. ['eomerpust. 11 kimacc. Mepsnak A.I'., Homuposckuii [[.A., [Tononcknit B.b., Skup
M.C.; non penakuuei Iloponsckoro B.E. "U3natensctBo "[Ipocsemenue”.

Maremaruka: anreOpa W Hayana MaTeMaTUYECKOTO aHajin3a, reoMeTpus. AnredOpa M Hayana
Matematnueckoro ananusa. 10 kmacc. Bunenkun H.S., MBames-Mycatos O.C., lBapudypa C.U.
"MOL MHEMO3HWHA".

Maremartuka: anreOpa ¥ Havajlla MaTeMaTHUYECKOro aHaimu3a, reoMeTpus. AnreOpa u Havaia

Maremaruueckoro aHanuza. 11 xmacc. Bunenkun H.S., MBames-Mycatos O.C., llIBapubypa C.U.
"MOLl MHEMO3HNHA

2. DJIeKTPOHHbIE U31AHUS

1. Beepoccuiickue uatepHeT-onmumMnuanbl. - URL: https://online-olympiad.ru / (nara
obpamenusi: 12.07.2022). - TekcT: 27eKTPOHHBIH.

Enunas xomutekius mudpoBbIx 00pa3oBaTenbHbIX pecypcos. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TekcT: 3EKTPOHHBIH.

HNudopmanmonnas cucrema «EanHoe OKHO JOCTyIa K 00pa3oBaTeIbHBIM Pecypcamy. -
URL: http://window.edu.ru/ (mara o6pamienus: 02.07.2022). - TekcT: 37EKTPOHHBIH.

Hayunas snexkrponnas 6udnuoreka (HObB). - URL: http://www.elibrary.ru (nara oGparenus:
12.07.2022). - TeKcT: 31MeKTPOHHBIH.

OtkpsITHIH KOIIIEHK. MaTtemaruka. - URL: https://mathematics.ru / (nara oopamienust:
08.06.2022). - TeKCT: 37€KTPOHHBIH.
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IToBropum matemaruky. - URL.: http://www.mathteachers.narod.ru / (mara obpareHus:
12.07.2022). - TeKcT: 31eKTPOHHBIH.

CrpaBoYHUK 110 MaTEMaTUKE JIJIsl IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (nara obpamienus: 12.07.2022). - TekcT:
JJIEKTPOHHBIN.

Cpenusis MaremaTuyeckast uHTepHeT mikoia. - URL: http://www.bymath.net/ (narta
obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

denepanbublii nopran «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru/ (mzara
obpamienusi: 02.07.2022). - TekcT: 37IeKTPOHHBIH.
denepanbHblii IeHTp HHGOPMALIMOHHO-00pa3oBaTelibHBIX pecypcos. - URL: http://fcior.edu.ru /
(mara obpamenus: 01.07.2022). - TekcT: 3J1eKTPOHHBII
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