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1. OBIIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
YUYEBHOM JUCHUIIJIUHBI «<MATEMATHKA»

1.1. Mecto MCUMIVIMHBI B CTPYKType  npo¢ecCHOHATbHOM
oOpasoBartesbHOI mporpammsel CIIO:

O6mieobpazoBaTenbHas JTUCLUIUIMHA «MaremaTtuka SIBJISIETCS
o0s3aTeNbHONM  YacThio  00IIE00pa30BaTENbHOTO  ILUKIA  00pa3oBaTeIbHOM
nporpammsl B cootBeTcTBUU ¢ PI'OC cneunansuoctu 09.02.07 Uudopmarimonubie
CUCTEMBI B POTPaMMHUPOBAHHE.

1.2. Hesu ¥ miIaHupyeMble pe3yJbTaThl 0CBOCHUS JUCUUIJINHBI:

1.2.1. leap aucuMnInHbI

Conepxanue MPOTrpaMMbl 0011e00pazoBaTebHOM JTUCIIUTIIIAHBI
«Maremarukay HampaBiIeHO Ha JOCTHXKEHUE pE3yJbTaTOB €€ W3y4YeHUs B
cootBercTBUM ¢ TpeboBanusimu PI'OC COO c yuerom mnpodeccuoHaIbHOM
HarnpasiaeHHoctu @I'OC CIIO.

1.2.2. Ilnanupyemble Ppe3yJbTaThbl OCBOCHUS  001Ie00pPa30BaATEILHOM

aucuMILIAHbI B c0oTBeTcTBUH ¢ PT'OC CIIO 1 Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHne TUCIUITMHA UMeeT Npu popmupoBaHuu U pa3sutuu OK u

IIK cnenmanbroctu 09.02.07 MHbOpMaIIMOHHBIE CUCTEMBI U POTPaMMHUPOBaHUE.



OO01Iue KOMIIeTeH U

I[Inanupyemble pe3yabTaThbl 00y4eHU s

O6mue’

I[I/ICIII/IHJII/IHapHLIez

OK 01 Bsi6upatsb criocoOsr
[pereHus 3a1a4
pogecCHOHAILHON

eI TeTbHOCTH
MPUMEHUTEITBHO

K Pa3JIMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpPYIy, OCO3HAaHHE IIEHHOCTH
MacTepCTBa, TPYIAOTIO0HE;

- TOTOBHOCTh K  AaKTUBHOM  JI€ATEIHHOCTH
TEXHOJOTHYECKOM M COLUMAIIbHOW HAmpaBJICEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJIBHO BBITIOJIHATH TaKyIO JESTEIHHOCTD;

- HHTEPEC K PA3IMYHBIM cepaM mpodheccHoHaTIbHON
e TETLHOCTH,
OBnagenue YHUBEPCaIbHBIMHU y4eOHBIMY
[MO3HABATEILHBIMH JICHCTBUSMHU:

a) 0a30BBIC JIOTHUECKHE ICHCTBUS:

- CaMOCTOSITENIEHO (dbopMynupoBaTh u
aKTyallu3upoBaTh MpoOJeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH NpPHU3HAK WY
OCHOBaHHUs [UId CpaBHEHHS, KiIaccuQUKauu U
00001LIEHHNS;

- ONpeNensaTh UeNU JAeATeIbHOCTH, 3a/1aBaTh
[apaMmeTpbl U KPUTEPUHU UX JOCTHIKCHHUS,

- BBIABIIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B

PACCMATPUBACMBIX ABJICHUAX

-BJIAJICTh METOaMHU JIOKA3aTeIIbCTB, AITOPUTMAMHU PEIICHHUS
3amaq; yMeHue GopMyIMpPOBATh OTPEACICHUS, aKCHOMBI
TCOPEMBI, IPUMCHSATH UX, IPOBOJUTH JOKA3aTCIbHBIC
[paccyXJIeHHS B XOJI€ PEeIICHHS 3a/1a4;

- YMETh OIIEPUPOBATh MOHATUSAMU: CTETIEHb YHCIIA, IOTapu(pM
UnClia, YMCHUC BBINIOJHATD BBIYMCICHUEC 3HAa4YECHUU U
npeoOpa30BaHMsl BRIPAXKEHUN CO CTETICHSIMU U Jioraprudmamu,
peoOpa3oBaHus JPOOHO-PAITMOHATLHBIX BIPKCHHIA,

- YMETh OIIEpUPOBATH IMOHATUAMHU: pallMOHAJIBHELE,
HPPpalHOHAJIBHBIC, ITOKA3aTCJIbHBIC, CTCIICHHBIC,
lTorapupmMuUEcKue, TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPaBEHCTBA, X CHCTEMBI;

- YMETh ONEPHUPOBATH MOHATHIMU: (QYHKIIHS, HETTPEPHIBHAS
GbyHKIIHS, TPOU3BOIHAS, TIEPBOOOPa3Has, ONPEICICHHBIN
WHTETPaJl; yMETh HAXOJUTh IIPOU3BOIHBIC AIIEMEHTAPHBIX
(GYHKIUH, HCTIOB3YSI CIIPABOYHBIC MAaTEPUAIIBI; UCCIICIOBATD B
MPOCTEUIINX CIy4asiX GYHKIUU HA MOHOTOHHOCTh, HAXO/IUTh
HarOOJIBIINE U HAMMEHBIINE 3HAYCHHS (DYHKIIUN; CTPOUTH
rpad)MKu MHOTOYICHOB C MCIIOJIB30BAHKUEM arapara
MATEeMaTUYECKOT0 aHAIN3a; TPUMEHSTh TPOU3BOIHYIO MPH
pELICHUH 33/1a4 Ha IBM)KCHUE, PEIaTh MPAKTHKO-
OpPUCHTHUPOBAHHbIE 33/1a4H HA HANOOJIBIINE U HAUMEHBIIINE
3HAUCHUS, HA HAXOXJACHHUE MTyTH, CKOPOCTH U YCKOPEHHUS;

1 YKa3blBaloTCcA IMYHOCTHbIE U MeTanpeaMeTHble pesynbTaTbl n3 ®roC COO (8 nocneaHel peaakumm ot 12.08.2022) B otrnaronbHoi dopme, bopmupyemble
obueobpasoBaTenbHOM AUCLMNINHOM
2 ncumnanHapHble (NpeameTHbIe) pes3ynbTaTbl YKa3biBAlOTCA B COOTBETCTBUM € MX NOAHbIM NepedHem Bo PTOC COO (8 nocnegHeit pegakumm ot 12.08.2022




- BHOCUTh KOPPEKTHUBHI B JESATEIHHOCTD, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM, OLICHUBATh PUCKH
MMOCJICICTBUI NCATCILHOCTH;

- pa3BUBATh KPEATHBHOE MBIILICHUE MPU PEIICHUU
PKU3HEHHBIX TTPOOIIEM

0) 0a30BBIC UCCIIEAOBATEIIHCKUE JCHCTBHUSA:

- BJIQJICTh HaBBIKAMH Y4€OHO-HCCIIEA0BATEIbCKON ]
[MPOCKTHOMN JESITEIIbHOCTH, HaBBIKAMU pa3pelieHHs]
poOiem;

- BBISBJISITH TNPUYHUHHO-CJICACTBEHHBIE CBS3U |
AKTyaJTM3UpOBATh 3aJlady, BBIJIBUTATh THUIIOTE3y €€
[peIeHus, HAXOAUTh apTYMEHTHI JIJIs I0Ka3aTeIbCTBA
CBOMX YTBEPKICHHII,
KPUTEPUU PEILIECHUS;
aQHAJIM3UPOBATh TMOJIYYCHHbIE B XOJE pELICHUS]
3a/aud  Pe3yJbTaThl,
TOCTOBEPHOCTb, IPOTHO3UPOBATH

3aJaBaTh TMapaMeTpbl U

KPUTHYCCKHN OLCHUBATh HX|
HNU3MCHCHHEC B
HOBBIX YCJIOBUAX;

-- YMCTh IICPCHOCUTH 3HAHUS B IMO3HABATCIIBHYIO U
IIPAKTUYICCKYIO obactu KHU3HCACATCIIbHOCTH,

- yMeThb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX
MpeAMETHBIX 00J1acTeH;

- BBIJBHUIaTh HOBEIE HJieu, npejiaraTh|
OPUTHHAJILHBIC ITOIXO/IbI K PEIICHUS;

)il CIIOCOOHOCTH 1504 HCIIOIL30BaHUs B

MO3HABATEILHON U COLMAIbHON IMPAKTHUKE

- YMETh ONIEPUPOBATH MOHATHIMU: PALMOHANbHAS (PYHKIHS,
nokaszarenbHast QyHKIHS, CTeTIeHHAs (QyHKITHS,
morapudmuueckas QyHKIUS, TPHTOHOMETPHYECKUE (DYHKIIHH,
oOpaTHbIe (YHKINU; YMEHHE CTPOUTDH TPAPUKH H3yIEHHBIX
(GyHKIWH, HCTIOTB30BATh TPAPUKH MPH U3YIESHUH MTPOLIECCOB U
3aBHCHMOCTEH, MTPH PELICHNH 33/1a4 U3 PYTUX YIeOHBIX
MPEMETOB | 33]a4 U3 PEeaNbHON KU3HH; BEIPAXKaTh GOPMYITaMU
3aBHCHMOCTH MEKIY BETMINHAMH,

- YMETh penaTh TeKCTOBBIC 331a4H Pa3HBIX THUIIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, TOJHM U YaCTH, Ha IBWKEHUE, paboTy, CTOUMOCTh
TOBApOB M yCIIyT, HAIOTH, 334l U3 00JIaCTH YIPaBICHHS
ITMYHBIMA ¥ CEMEHHBIMH (DMHAHCAMU ); COCTABIISITh BEIPAKEHUS,
YpaBHEHUSI, HEPAaBEHCTBA U UX CUCTEMBI 110 YCIIOBHIO 3a/1auH,
MICCIIEIOBATh MOJYYEHHOE PEIICHNE U OLICHUBATD
MpaBIOIO00HOCTh PE3YIbTATOB;

- YMETh ONEepPHPOBATh MOHATHUAMHU: CpeaHee apu(MeTHIecKoe,
MeraHa, HanOoJbllee ¥ HaNMEHbIIIee 3HAYCHHsI, pa3Max,
cnepcHs, CTaHIapTHOE OTKIIOHEHHE YHCIIOBOTO Habopa; yMeTh
W3BJIEKaTh, MHTEPIIPETHPOBATh HHPOPMAIIHIO, IIPEICTABICHHYIO B
TaOnuiax, Ha IMarpamMmax, rpagukax, OTpakarollyro CBOWCTBA
pEaNbHBIX MPOIIECCOB U SBJICHUIA; IPEACTABIATh HH(POPMALIUIO C
MOMOIIBIO TAONIUI] M AUArPaMM; HCCIIE0BATh CTATUCTHYECKHE
TTaHHBIC, B TOM YHUCIIE C IPUMEHEHUEM IpapUYecKuX METOJIOB U
PIICKTPOHHBIX CPEICTB;

- YMETh ONEepPUPOBATH MOHATHIMU: CIIy4alHbIN ONBIT U CITy4aiiHOE
COOBITHE, BEPOATHOCTh CIIyYalHOTO COOBITUS; YMEHHUE BBIUNCIATh
BEPOSTHOCTH C UCIOJIb30BaHUEM I'paUUEeCKUX METOIOB;
PUMEHATH (POPMYIIBI CII0KEHUSI M YMHOXKEHUS BEPOATHOCTE,




KOMOHMHATOpPHBIE (PaKThI U (DOPMYJIBI TIPU PEIICHUH 33134,
OIICHUBATh BEPOSITHOCTH PEATBHBIX COOBITHIM; 3HAKOMCTBO CO
CIIy9aifHBIMU BEJIMYNHAMH; YMEHUE MIPUBOAUTH TPHUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIIUX YUCEIT B IPUPOIHBIX U
0OIIECTBCHHBIX SBJICHUSX;

- YMETh ONIEPUPOBATH MOHATUSAMU: TOUYKA, IPSIMAasi, TUIOCKOCTh,
MPOCTPAHCTBO, IBYTPAHHBINA yTOJI, CKPEIIUBAIOIINECS TIPSIMEIE,
MapauIeIbHOCTD U IEPIICHIUKYIIPHOCT MPSIMBIX U TIOCKOCTEH,
YTOJT MEXIY IPSIMBIMH, YTOJI MEXKTY MPSAMON U TUIOCKOCTBIO, YTOJ
MEXTy TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH,
[PACCTOSTHHE MEXTy TIPSIMBIMH, PACCTOSTHUE MEXKTY INIOCKOCTSAMU;
YMEHHE HCITOJIb30BaTh P PEIICHUN 33]1a9 U3YICHHBIE (DaKThI U
TEOpPEMBI TUNIAHUMETPHUH; YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOIIETO0 MUPA;

- YMETh ONEPHPOBATH MOHATHIMHU: MHOTOTPAaHHUK, CCUCHHE
MHOTOTpaHHHKA, Ky0, TTapaJIeNenuIie], Ipu3Ma, IipaMua,
¢Gurypa v moBepXHOCTh BpallleHHS, IIHIIMHIP, KOHYC, map, chepa,
ceueHus pUTypBl BpallleHHUs, INIOCKOCTh, Kacaromasics chepsl,
[WINHPA, KOHYCA, IJI0IIA]h IIOBEPXHOCTH MTUPAMUJIBI, TPU3MBI,
KOHYCa, [IWIMH]Ipa, TUIomaab cdepbl, 00beM Kyoa,
PSIMOYTOJIBHOTO MapaJuIeIICIUIIe/Ia, TUPAMHU/IBI, TIPHU3MBI,
[WINHPA, KOHYCAa, Illapa; yMEHHE n300pakaTh MHOTOTPAHHUKH H
MOBEPXHOCTHU BPAIICHHUS, UX CEYCHUS OT PYKH, C TIOMOIIBIO
YEPTEIKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CPEJICTB; YMCHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacro3HaBaTh MPaBUIbHBIE MHOTOI'PAHHUKH;

- YMETH ONEPUPOBATH MOHATUSIMU: JABI)KEHUE B IPOCTPAHCTBE,
Mo100HbIe PUTYPHI B MPOCTPAHCTBE; UCIOIH30BaTh OTHOIICHHE




TUIOINAICH TOBEPXHOCTEH 1 00BEMOB MOAOOHBIX (GHUTYp TIPU
[pELIeHUH 3a]1aY;

- YMCTb BBIYUCIIATh TCOMCTPUYCCKNEC BEJIMYNHBI (IUII/IHa, yroi,
ro1aib, 00beM, MJIOLAAb [IOBEPXHOCTH ), UCIIONb3YSI
M3y4eHHbIE (JOPMYJIIBI U METO]IBI;

- YMETh OIIEPUPOBATH IMOHATUAMHU: IIPAMOYTOJIbHAA CUCTEMA
KOOpAWHAT, KOOPAWMHATEI TOYKHU, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJISIPHOE MPOMU3BEJICHUE, YTOJI MEXIY BEKTOPaMU, CyMMa
BCKTOPOB, MPOU3BEACHNUEC BEKTOPA HA YUCJIO, HAXOOUTH C
MOMOIIBIO0 U3YUYEHHBIX (POPMYJT KOOPJMHATHI CEPEANHBI OTPE3Ka,
PACCTOAHNEC MCXKAY ABYMS TOYKAMMU;

- YMETb BBIOMPATH MOAXOIAIINNA U3YYEHHBIH METOA ISl pEIICHUS
3aJaud, paclo3HaBaTh MaTeMaTHueckue (PakThl U
MaTeMaTHYeCKUEe MOJIETH B MPUPOJHBIX U OOLIECTBEHHBIX
SIBIICHUSIX, B UCKYCCTBE; YMEHUE TPUBOJUTH IPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHUCKON U MUPOBOIL
MaTeMaTH4YeCKON HayKH.

- YMETH OIEPUPOBATH MOHATUSAMU: OIpE/IeICHUEe, aKCUOMa,
TeopeMa, CIIeJICTBUE, CBOMCTBO, MPU3HAK, JOKA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIMPOBKU; yMEHHE (DOPMYITHPOBATD
00paTHOE ¥ MPOTUBOIIOJIIOKHOE YTBEPKICHUE, IPUBOIUTH
pPUMEPHI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO/T
MaTeMaTHUeCKON MHAYKIMU; TPOBOAUTH JOKa3aTelIbHbIC
paccyXIeHus MPH PElIeHUH 3a/1a4, OLICHUBAThH JOTHUECKY IO
PaBUIBHOCTH PacCyKICHUH;

- YMETh ONEpPUPOBATH MOHATUAMU: MHOXKECTBO, IOAMHOXKECTBO,
olepaliy HaJl MHO)KECTBAMH; YMEHHE HCII0JIb30BaTh TEOPETUKO-
MHOYKECTBEHHBIN anmapar JJisi ONUCAHUS PEAIbHBIX MPOLIECCOB U




SIBJICHUM IIPU PELLIEHUU 33]a4, B TOM YHCJIE U3 IPYTUX YUeOHBIX
MPEAMETOB;

- YMETh ONIEpPHPOBATH MOHATHIMU: Tpad, CBA3HBINA rpad, 1epeBo,
UK, Tpad) Ha IUIOCKOCTH; YMEHUE 3a7aBaTh U OTIHCHIBATH Tpadbl
[Pa3IUYHBIMU CIOCO0aMU; UCIIOIB30BaTh rpadbl PHU peLICHUN
3a1ad4,

- yMETb CBOOOJIHO ONIEPUPOBATH MOHATHAMU: COUETAHUE,
MepecTaHOBKA, YUCJIO COUETAHH, YUCIIO MTEPECTAHOBOK; OMHOM
HproToHa; yMeHNE TPUMEHSITh KOMOMHATOPHbIE (GaKThl U
[pacCy>kKJICHUsI IJIs1 PEIICHHUS 33714,

-yME€Tb ONEePUPOBATH MOHATUSIMHU: HATYypaJbHOE YMCIIO, 1IETI0e
YUCJI0, OCTATOK M0 MOIYJII0, PallMOHAIIBHOE YHCIIO,
MPpALMOHATIEHOE YHCII0, MHOYKECTBA HATyPaIbHBIX, IIENIbIX,
[palliOHATBHBIX, JCHCTBUTEIHHBIX YHCEI, YMEHHE UCIIOJIH30BATh
MPU3HAKYU JCIIMMOCTH, HAMMEHBITUN OOIINN JEIUTETh U
HaWMEHbIIIee 0011Iee KpaTHOe, anroput™ EBKiIMAa pu pemeHnn
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU TO3UIIMOHHBIMH CHCTEMaMH
CUNCJICHUS,;

- yMeTb CBOOOJHO ONIEPUPOBATH MOHATHUSIMH: CTEIICHbD C IICJIBIM
MoKa3aTesieM, KOpEHb HaTypaJIbHOW CTENEHH, CTEIICHb C
parMoHAIBHBIM ITOKa3aTeIeM, CTETICHb C ICHCTBUTEILHBIM
(BeIIeCTBEHHBIM) MTOKa3aTesneM, Jorapudm ymucia, CHHYC,
KOCHHYC U TAHT€HC MPOU3BOJILHOTO YHCIIA;

- YMETh ONEPUPOBATH MOHATUSAMU: TOKIAECCTBO, TOXKIESCTBEHHOE
npeoOpazoBaHue, ypaBHEHUE, HEPABEHCTBO, CHCTEMa YPaBHEHUN
1 HEPaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUW, HEPABEHCTB U
CHUCTEM, pallMOHAJIbHbIE, UPpPALlMOHAIbHBIE, TOKA3aTEbHEIE,
CTETICHHbIE, TOTapHU(PMUIECKHIE, TPUTOHOMETPUYECKHE




YpaBHEHHUsI, HEPABEHCTBA U CUCTEMbI; YMEHUE PellIaTh YpaBHEHMUS,
HEPAaBEHCTBA U CUCTEMBI C IIOMOILBIO Pa3IMYHBIX IPUEMOB;
pelaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C I1aPAMETPOM;
[IPUMEHSTh YPaBHEHU S, HEPABEHCTBA, UX CUCTEMBI JJIsl PELLICHUS
MaTeMaTHYECKUX 3aa4 U 3ajjad U3 pa3IMuHbIX 00JacTeil HAyKH U
[pE€ATbHOM JKU3HH;

-yMeTh CBOOO/IHO ONEPUPOBATh MOHATUAMU: Tpaduk QyHKINH,
oOpaTHas QyHKIMS, KOMIIO3UIUS PYHKIMM, TMHEWHas QyHKIuS,
KBaJpaTuyHas QYHKIMS, CTeTeHHas QYHKIUS C LEIbIM
oKa3aTeseM, TPUroHoMeTpuyeckue GyHKIMN, 0OpaTHbIE
TpUTrOHOMETpHUecKre (PYHKIUH, TOKa3aTelbHas U
norapudmuueckas QyHKINN; yMEHHE CTPOUTH IpapuKu
(GyHKIHHA, BHITTOIHATEH Pe00pa3oBaHus rpa@uKoB QyHKIIHIH;
YMEHHE UCII0JIb30BaTh rpaduku (yHKIMHN AT U3y4YEeHUS
[POLIECCOB M 3aBUCUMOCTEH MPU PELICHNH 3314 U3 JPyTux
y4eOHBIX IPEMETOB U U3 PEaTIbHOM KU3HU; BBIPAXKATh
(opMyIaMu 3aBUCUMOCTH MEX/1y BETMUNHAMU;

YMEHHE CBOOOJHO OIEPUPOBATh MOHATUAMU: YETHOCTh (DYHKIIUH,
EPUOUYHOCTb (DYHKIIMH, OTPAaHUUEHHOCTb (DYHKIMH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (YHKLUHU, HanOOJIbIIEeE U
HalMEHblIIee 3HaYeHUs! PyHKIUU Ha IPOMEKYTKE; yMEHUE
POBOJIUTH UCCIIE0OBAaHUE (DYHKIINH;

YMEHHE UCII0JIb30BaTh CBOICTBA U rpaduku GyHKUMN AT
pelleHys ypaBHEHH, HEpaBEeHCTB U 3a/1a4 C TapaMeTpaMu;
n300paXkaTh Ha KOOPJMHATHON TNIOCKOCTH MHOYKECTBA PeLIeHUN
YPaBHEHUI, HEPABEHCTB U UX CUCTEM,;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU:
[10CJIEI0BATENIbHOCTD, apu(MeTHYecKas POrpeccus,
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reoMeTpruIecKast mporpeccus, 0ECKOHEYHO YObIBArOIIas
reOMETpUYECKas IIPOrpeccusi; yMEeHHe 3a1aBaTh
[10CJIEI0BATEIbHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX
opmyur;

- YMETh ONEPUPOBATh MOHATUSAMU: HENPEPHIBHOCTD (PYHKIINH,
ACUMITOTHI rpaduka GYHKIMH, IepBast U BTOpast IPOU3BOIHAS
(GYHKIIMH, FEOMETPUYECKUN U (PU3NYECKUN CMBICI TPOU3BOIHOM,
nepBooOpa3Hasi, onpeeeHHbI HHTETpall; yMEHHE HaXOAUTh
ACUMITOTHI rpaduka GYHKIIMH; YMEHUE BBIYUCIATH TPOU3BOIHBIE
CYMMBI, IPOU3BEICHHS, YACTHOT'O U KOMIIO3ULIUU (DYHKIUH,
HAaXOJUTh YpaBHEHHE KacaTeNIbHON K rpaduKy QyHKIUY;
YMEHHE MCTIO0NIb30BaTh MMPOU3BOIHYIO JUISl HCCIIE0BAaHUS
(GYHKUUH, [UIsI HAX0XKICHHUS HAMTy4IIero peleHus B
[IPUKJIAJHBIX, B TOM YHCJIE COLUAIIBHO-DKOHOMUYECKHUX U
(bu3nueckux 3axaydax, i ONpeIesIeHUs] CKOPOCTH U YCKOPEHUS;
HaXOJIUTh IIOMIAIU U 00BEMBI (PUIYp C TOMOILBIO HHTErPaa;
[IPUBOIUTH IPUMEPBI MATEMATUYECKOT0 MOJECIIMPOBAHHUS C
OMOILBIO U] depeHnanbHbIX YpaBHEHU;

- YMETh OLIEPUPOBATH MOHATUAMH: KOMIUIEKCHOE YHUCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YNCIIa, MOAYJIb U apTyMEHT
KOMILJIEKCHOT'O YHca, (opMa 3aucy KOMIUIEKCHBIX YHCell
(reoMeTpuyeckas, TPUTOHOMETpUYECKas U ajaredpanyeckas);
YMETb IPOU3BOIUTH apU(pMeTHIecKue 1eHCTBUS C
KOMIUIEKCHBIMU YHCIIaMU; IIPUBOJUTH IPUMEPBI HCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCET,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: CPEIHEE
apudMeTHuecKoe, MelaHa, HauOoJblllee 1 HauMEHbIIIee

BHAYCHH, pasMax, IUCHCPCU, CTAHAAPTHOC OTKIIOHCHUC IJIA

11



ONMCAHUS YUCIIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATD
CTaTUCTUYECKHUE JIaHHBIE, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4ecKuX METOJIOB U AIIEKTPOHHBIX CPEICTB; rpadUuecKu
1ICCIIEZIOBAaTh COBMECTHBIEC HAOIOACHHS C IIOMOIIBIO THarpaMM
[paccenBaHMs U JINHEWHON PErPECCUN;

- YMETh HaXOJIUTh BEPOATHOCTH COOBITHH C NCIOIb30BAHUEM
rpaduuecKux METOA0B; MIPUMEHSTH JUIsl pelIeHUs 3a1a4
(opMyIIbI CIIOKEHUSI U YMHOXKEHHUS BEPOSITHOCTEH, (hopMyIty
MOJIHOM BepOsITHOCTH, popmyiy bepHyiin, kKoMOMHATOpHbBIE
(bakThl 1 GOpMYIIBI; OLIEHUBATH BEPOSITHOCTH PEAIbHBIX COOBITU;
YMEHHE ONEepUpPOBaTh MOHATHAMU: CllydaifHas BEIUYUHA,
pacripesieieHue BEpOSITHOCTEH, MaTEMAaTHYECKOE OXKUAHNUE,
criepcus U CTaHAAPTHOE OTKIOHEHHE CITydaiiHOM BETMYMHBI,
(GyHKLIMU pacnpeAeraeHns U INIOTHOCTH PaBHOMEPHOTO,
[10Ka3aTeIbHOI0 U HOPMAJILHOTO PACIIPENENICHHU; yMEHNe
MCII0JIb30BATh CBOMCTBA N3YUYEHHBIX paclpeaeeHIH i
peleHys 3a/1a4; 3HaKOMCTBO C ITOHATUSAMU: 3aKOH OO0JIBIIMX
Yrcesl, METO/Ibl BBIOOPOYHBIX UCCIIEA0BAHUM; YMEHUE IPUBOJUTH
[IpUMEPbI IPOSBICHUS 3aKOHA OOJIBIINX YUCEN B IPUPOAHBIX U
00I11€CTBEHHBIX ABJICHUSX;

- yMeTb CBOOOHO ONEPUPOBATH MOHATHAMU: TOUKA, MIPsIMast,
[JIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyY, MJIOCKUHN Yro,
NIBYTPaHHBINA YroJl, TPEXIPaHHBINA yroJ, nepeceKarommecs,
napajielibHble U CKpeIlHBAOLIecs IpsIMble, TapajlieIbHOCTh U
[EPIIEHIUKYJIIPHOCTD MPSAMBIX U IJIOCKOCTEH, YTOJI MEXIY
MPSIMBIMU, YTOJI MEX]TY MIPSIMOM U IUIOCKOCTBIO, YTOJI MEKIY
MJIOCKOCTSIMHU; YMEHHUE UCIIOIb30BaTh NPU PELICHUN 3a/1a4
N3ydeHHbIE (PaKThl U TEOPEMBbI IIJIAHUMETPUH; YMEHHUE OLIEHUBATh
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[pa3zMepbl 0OBEKTOB B OKPYKAIOILIEM MUPE; YMEHUE ONIEpPUPOBATh
MOHSTUSIMA: MHOTOI'PaHHUK, CEUEHNE MHOTOIPAHHUKA,
NpaBUJIHHBII MHOTOTPAaHHUK, IPU3Ma, THpamMuia, Gurypa u
[HOBEPXHOCTh BpallleHUs, IWINHAP, KOHYC, 11ap, chepa,
[pa3BepTKa MOBEPXHOCTH, CEUEHUSI KOHYCa U IIUJINH/IPA,
napasuleJIbHbIE OCH UM OCHOBAHUIO, CEYEHHE 1I1apa, MIIOCKOCTb,
Kacarouascs cepbl, HUINHAPA, KOHYCa; YMEHHUE CTPOUTD
CeuYeHHEe MHOTOrpaHHHKa, U300pakaTh MHOTOTPAHHUKH, (PUTYpBI
U TIOBEPXHOCTH BPALIEHUS, UX CEYEHHS], B TOM YHCIIE C TIOMOIIbIO
PIIEKTPOHHBIX CPEACTB; YMEHHUE MPUMEHSTH CBOMCTBA
reoMeTpruecKux QUryp, CaMoCTOSATENBHO (GOPMYIUPOBATH
ornpeeNeHusl U3y4aeMbIX (GUTYp, BBIABUTATh TUIIOTE3bI O
CBOMCTBAX U MPU3HAKaX F€OMETPHUECKUX (PUTYpP, 0OOCHOBHIBATH
WK ONIPOBEPraTh UX; YMEHHE MPOBOJUTH KiIacCU(UKALMIO (GUTyp
10 Pa3JINYHBIM [IPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE
NTONIOJTHUTEIIbHBIE TIOCTPOEHUS;

- YMETb CBOOOIHO OIIEPUPOBAThH MOHATUAMU: IUIOLIA/b QUTYPBI,
00beM (DUrypbl, BEJIMUUHA YIi1a, PACCTOSHUE OT TOYKH J10
[UIOCKOCTH, PACCTOSIHUE MEXKIY IPAMBIMU, PACCTOSIHUE MEXTY
[UIOCKOCTSIMHU, IUI0IIAb cepbl, MII0IIa1b TOBEPXHOCTH
UpaMU/Ibl, IPU3MBI, KOHYCA, LMJIMHAPA, 00beM Kyo0a,
PSMOYT'OJIBHOTO Napajulesenumeia, MMpaMubl, IPU3MBI,
[WINHAPA, KOHYCA, lllapa; yMEHHE HaX0UTh OTHOILIEHHUE
00BEMOB MOJOOHBIX GUTYD;

- yMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: JIBHKCHHE,
NapaJuIeIbHBIA IEPEHOC, CUMMETPHS Ha IJIOCKOCTH U B
[POCTPaHCTBE, IOBOPOT, MpeodpazoBaHKe MO100Ms, 0I00HBIE
(GuUrypsl; yMeHHe pacro3HaBaTh paBHbIE U M10JI00HBIE (GUTYPHI, B
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TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHUE
MCII0JIb30BAaTh T€OMETPUUYECKUE OTHOILIEHUS, HAXOUTh
FEOMETPUYECKHUE BETMUMHBI (JUIMHA, YTOJI, IUIOIadb, 00beM) IpU
[pEeIIEHUH 33124 U3 APYTUX Y4eOHBIX MPEIMETOB U U3 pealbHOU
PKU3HU;

- YMETbh CBOOOJIHO ONEPUPOBATH MOHATHAMMU: MPAMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, BEKTOP, KOOPIMHATHI TOUKH, KOOPAUHATHI
BEKTOPA, CyMMa BEKTOPOB, IPOU3BEAECHHUE BEKTOPA HA YHCIIO,
[pa3io’keHue BeKTopa o 0a3ucy, CKaJsipHOE IPOU3BEICHHE,
BEKTOPHOE IIPOU3BEJIEHUE, YTOJI MEXKIY BEKTOPAMU; YMEHHE
MCII0JIb30BAaTh BEKTOPHBIN U KOOPIUHATHBINA METOA JUISl pEIICHUS
reOMETPUYECKUX 3ajay U 3a7a4 APYTrux y4eOHbIX IPEIMETOB;
ONEpPUPOBATH MOHATUSIMU: MaTpulia 2x2 u 3X3, onpeneauTellb
MaTpUIIbl, FEOMETPUYECKUNA CMBICIT ONPEEIIUTENS;

- YMETb MOJICJINPOBATh PEANIbHbIE CUTYALUU HA S3bIKE
MaTEMaTUKH; COCTABIIATh BHIPAXKECHUS, YPABHEHUS, HEPABEHCTBA U
UX CUCTEMBI 10 YCIOBMIO 33JjauH, UCCIIEJ0BATh IIOCTPOECHHBIE
MOJIEJIU C UCIIOJIb30BAHUEM aliapara ajareopsl,
UHTEPIPETUPOBATh NOJYUYEHHBIH Pe3yIbTaT; CTPOUTh
MaTeMaTUYECKUE MOJEIH C IIOMOIbI0 T€OMETPUUECKUX TTOHATHH
U BEJINYMH, peIllaTh CBSI3aHHbIE C HUMU IPAKTUYECKUE 3a/1a4H;
COCTABJIATh BEPOSITHOCTHYIO MOZEIb U UHTEPIPETUPOBAThH
[OJTyYEeHHBIHN pe3ysbTaT; penaTh NpuKiIaJHble 3a1a41
CpeACTBaMU MaTeMaTHYECKOro aHAJIN3a, B TOM YHCJIE COLUAIbHO-
PKOHOMHYECKOTO U (PU3NYECKOTO XapaKkTepa;

- YMEHUE BBIOMpATh MOAXOISIINN METO 1711 peLlieHNs 3aJauu;
[MOHMMAaHNE 3HAYMMOCTU MaTEMAaTUKHU B U3yUYEHUU NIPUPOIHBIX U
00I11eCTBEHHBIX MTPOLIECCOB U ABJICHUN; yMEHUE paclio3HaBaTh
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[IPOSIBJICHUE 3aKOHOB MaTEMATHKHU B UCKYCCTBE, YMEHUE
[IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUNCKOU U
MHPOBOM MaTeMaTUYECKOM HAYKH

OK 02 Hcnonb3oBaTh
COBpEMEHHBIE CpPE/ICTBA
[oKCcKa, aHaJu3a U
MHTEepIpeTauyi HHPOPMALIUH,
11 “H(OpPMaLlMOHHbIE
TEXHOJIOTUH JUTSI BBITIOJTHEHUS
3amay mpodeccruoHambHOM
NesITeNbHOCTH

B 00:1acTi IEHHOCTH HAYYHOTO MTO3HAHUS:

-c(hopMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsI HayKu M OOIIECTBEHHON NPAKTHKH,
OCHOBAaHHOT'O Ha Janore KYJbTYD,

CITOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeCTa B
[MOJMKYJIbTYPHOM MHPE;

- COBEPILIECHCTBOBAHUE SI3bIKOBOM M YUTATEIIbCKOM
KyJIbTYpbl KaK CpEJICTBAa B3aWMOJICUCTBUS MEXKIY
ITFOIBMU M TIO3HAHUSI MUPA;

- OCO3HaHHWE IIEHHOCTH HAy4YHON MESITEIbHOCTH,
OCYILECTBIIATh MPOEKTHYIO
HCCIIEIOBATENBCKYIO AESTEIbHOCTh UWHIMBUAYAJIBHO

TOTOBHOCTH

U B TpYIIIIE.
OnnaneHue YHHBEPCATbHBIMU
M03HABATEIIbHBIMH JCHCTBUSMH:

B) pabota ¢ nHpopmaruen:

- BJAJICTh HABBIKAMH TIOJYYCHHUS HH(GOpMAIMH W3
MCTOYHUKOB  Pa3HBIX

y4eOHBIMY|

TUIIOB, CaMOCTOSATEIBHO
OCYIIECTBIIATh TMOUCK, aHaJN3, CUCTEMATH3AIUIO U
MHTEPIpETAN0 WH(OOPMALUK PA3IMYHBIX BUAOB U
(dhopM TpecTaBICHHUS;

- CO3JaBaTb TCEKCTbl B Pa3JIMYHBIX (bOpMaTaX C

HpalliOHAJIbHBIC, HPPAHMOHAIBHBIC, IMOKA3aTCIIbHBIC, CTCIICHHBIC,

- YMETh OIEPHUPOBATH MOHATUSAMHU: palUOHAIbHAs (QyHKIMS,
noka3aTtenbHast QyHKUUS, CTeTeHHas PYHKIMsL, Jorapupmudeckasy
(GYHKIMS, TPUTOHOMETPUYECKHE (PYHKIIHUU, OOpaTHbIE (YHKIHH;
YMEHHE CTPOUTHh I'paUKU H3yueHHBIX (DYHKIUH, MCIOJB30BaTH
rpaguky TpU HM3yYEHUH IMIPOLECCOB U 3aBUCHUMOCTEH, Ipy
pElIeHUH 3aJady U3 JPYyruX Y4eOHbIX NpeIMEeTOB W 3ajad M3
[peaIbHOM JKM3HH; BBIpaXaTh (HOpPMYyJIaMU 3aBHCUMOCTH MEXKIY
BEJIMYMHAMU;

- YyMETh ONEepUPOBaTh MOHATHUSIMHU: TOXKIECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CCTEMa YpaBHEHUH 1
HEPAaBEHCTB, PABHOCWJIBHOCTh YPABHEHUI, HEPABEHCTB U CHCTEM,
morapupmMuyecKue, TPUTOHOMETPUUYECKHE YpaBHEHHS,|
HEPaBEHCTBA U CUCTEMbI; YMETh PEIIaTh YPaBHEHUS, HEPABEHCTBA)
U CUCTEMBI C IOMOILBIO PA3JIMYHBIX IPUEMOB; peIllaTh YPABHEHUS,
HEPAaBEHCTBA M CHCTEMBbI C MapaMeTpoOM; IPUMEHSITh YpPaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI /sl pellIeHUs] MaTeMaTUYeCKUX 3a7a4 U
3a]a4 U3 PA3IMYHBIX 00JIACTeH HAYKU U peaJIbHON KU3HH;

yMeTb CBOOOJHO OIEpPUPOBATH
napajjieNbHbli  IEepeHOC, CHMMETpUsl Ha IUIOCKOCTH M B
[IPOCTPAHCTBE, MOBOPOT, IMpeoOpa3oBaHue NOA00Ms, MOJ00HBIE
(GUrypsl; yMeTh paclio3HaBaTh paBHbIE U IOJJOOHBIE (PUTYPBI, B TOM

INOHATUAMUA:. ABHMKCHHC,

UUCIIC B IIPUPOAC, NCKYCCTBE, apXUTCKTYPC; YMCTh UCIIOJIB30BATH)

YUCTOM HA3HAUCHUA HH(bOpMaHHH U IIeJIeBOH

TCOMCTPUUCCKUC OTHOIICHHUA, HaxXoauThb reOMCTPHUYCCKUC
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ayJIUTOpUH, BBIOMpas  ONTHMAJIBHYIO  (QOpMY|
[IPEACTABICHUS U BU3YAJIN3ALNHY;

- OLEHHBAThb  JOCTOBEPHOCTb,  JIETUTMMHOCTH
WHpOpMAIK, €€ COOTBETCTBHE IIPABOBBIM U

MOpPaJbHO-3TUYECKUM HOPMaM;
- WCIIOJIB30BaTh CpeACTBa HH(DOPMAIMOHHBIX H
TEXHOJIOTUH B

KOMMYHUKAIIUOHHBIX peIcHUN

KOT'HUTHUBHBIX, KOMMYHHUKATHBHBIX 51

OpraHM3allMOHHBIX  3a7ad ¢  coOI0/IeHHnEM
TpeOOBaHMIT IPTrOHOMHKH, TEXHUKH O€30IMaCHOCTH,
pecypcocOepexeHus, u

HOPM,

I'UT'UCHBI, IMPaBOBBIX

DTUYECKUX MH(OPMaLIMOHHOM]
0€30I1acHOCTH;

- BJIaJCTh HAaBBIKAMHU pPACIIO3HABAHWS W 3alUTHI
nHpopManuyu, HHPOPMAIMOHHOMN

JIMYHOCTHU

HOpM

0€e301acHOCTH|

BEJIMYMHBI (AJIMHA, YTOoJl, IUIOLadb, 00BEM) IIPU PELIEHUH 3a/1a4 U3
NPYTUX y4eOHbIX MPEAMETOB U U3 peabHON )KU3HU

OK 03 ILnanupoBath u
[peaIn30BbIBATH COOCTBEHHOE
podeccuoHanbHOE U
IMTUYHOCTHOE Pa3BUTHE,
[peIPUHIMATEIbCKY IO
NIesITENEHOCTD B
rpodeccuoHabHOM cepe,
MCIIOJIb30BATh 3HAHUS IO
(bMHAHCOBOW TPaMOTHOCTH B
[Pa3TTMYHBIX KU3HEHHBIX
CUTYaIUsIX

B o0nactu 1yXoBHO-HPaBCTBEHHOIO BOCIIUTAHUS:

-- c(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS,
STUYECKOI'0 IOBEJICHMUS;

- CIIOCOOHOCTb OLICHMBATh CUTYALMIO M NPUHUMATh
OCO3HAHHbIE PELICHHS], OPUEHTUPYSICh Ha MOPaJIbHO-
HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

- OCO3HaHME JIMYHOIO BKJIaJa B IIOCTPOECHUE
YCTOMUMBOro Oy/ylIero;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSAM U
(MIM) APYTMM YJIEHaM CEMbH, CO3/aHUI0 CEMBHU Ha

OCHOBC OCO3HAHHOT'O IMPUHATHUA LICHHOCTEH]

- yMETh OIepupoOBaThH MOHSTUSIMHU: paloHaIbHbIE,
MppaluoOHaIbHBIE, MOKa3aTeabHbIE, CTEICHHBIE,
nmorapudmuueckue,  TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEPAaBEHCTBA, HX CUCTEMBI;
- yMeTh OIIEpHPOBATh MOHATHSAMH: MHOTOTPAHHUK, CCUYCHHC
MHOTOTpaHHHKa, KyO, Mapajieienuresl, Mpu3Ma, HOHpaMuja,
¢urypa u MoBepxXHOCTh BpallCHHs, HIUHApP, KOHYC, map, chepa,
cedeHHss (UIypbl BpaIICHHs, IUIOCKOCTh, Kacaromascs cgepsl,
[IMJTMH]PA, KOHYCA, IJIOMAAb MOBEPXHOCTH MUPAMHIBI, TIPH3MBI,
cdepsl, KyOa,

OHPaMU/IbI,

KOHYCa, 00beM
PSIMOYTOJIBHOTO

LHUINHApPA, KOHYCa, [1apa; YMCHUC I/I306pa)KaTB MHOT'OT'paHHUKH U

WIMHIpa,  [JI0MAIb

napaJjiiejcnumIic1a, IMPU3MBI,
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CEMEMHON KU3HU B COOTBETCTBUM C TPATULHUSIMU
HaponoB Poccuu;

OBnageHue  YHHUBEPCAJIBHBIMU  PETyJISTUBHBIMU
TTeHCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEJIbHO OCYLIECTBJISTh MMO3HABATEIbHYIO
e TEIbHOCTD, BBISBIISATH TMPOOJIEMBI, CTaBUThH W]
B

hopmynupoBaTh cOOCTBEHHBIE

00pa3oBaTeNbHON JEATEIPHOCTH M YKHU3HEHHBIX

3a1a4n

CUTYaIusX;
- CaMOCTOSITEJIbHO COCTaBIIATh IUIAH PEIICHHUS]]
MpoOJIeMbl C Y4YeTOM HMEIOLIUXCS  PEeCcypcoB,

COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;,

- TaBaTh OLICHKY HOBBIM CUTYaIlHsIM;
CIOCOOCTBOBAaTh (DOPMUPOBAHUIO M TPOSBICHUIO
[ITUPOKOM JPYAUIIMM B Pa3HBIX OOJACTAX 3HAHHM,
[MOCTOSIHHO TOBBIIIATh CBOW 0OOpa3oBaTeIbHBINA U
KyJIbTYPHBI YPOBEHbD;

0) CAaMOKOHTPOJIb:

MCIIOJIb30BAaTh MpUEMbl pedIeKCHUH s OLEHKH
CUTYyallid, BBIOOpA BEPHOT'O PELLICHUS;

yMETh OIICHMBAaThb PUCKHU M CBOEBPEMEHHO
[IPUHUMATD PEIICHUS M0 UX CHUKEHHIO;

B) SMOLMOHAIBHBI HMHTEIUIEKT, MPEINOIaratonui
c(hOpMUPOBAHHOCTH:
BHYTPEHHEW MOTHBAIIMH, BKIIOYAOIICH CTPEMIICHHUE

[NOBEPXHOCTU BpPAILCHMs, UX CEYEHUS OT PYKH, C IIOMOIIBIO
UYEPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMETH
[pacIio3HaBaTh CUMMETPUIO B IIPOCTPAHCTBE; YMETh PACIIO3HABATh)
[IPaBUJIbHBIE MHOTOTPAHHUKY;

- YMETb OIEpUPOBaATh TMOHATHAMH: NPSIMOYIOJbHAs CHUCTEMA
KOOpPJIMHAT, KOOPAMHATBI TOYKH, BEKTOp, KOOPAHMHATHI BEKTOPA,
CKAJISIPHOE ITPOM3BEJICHHUE,

yroia MeExay BEKTOpaMHu, CyMMa

BEKTOPOB, ITPOM3BEJICHUE BEKTOpPA HAa YHCIO; HAaxXOIUTh C
MOMOIIBI0 U3YUEHHBIX (DOPMYJT KOOPAWHATHI CEpeHHbl OTPE3Ka,

PACCTOSAHNEC MCXKIY ABYMSA TOYKaMU

K HJOCTHMKCHUIO 1HCJIKM U YCICXY, OIITHMU3M,

17



MHUIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOAS W3
CBOMX BO3MOXKHOCTEH;

- OMIIaTHUH, BKJIIOYAIOUIEH CIIOCOOHOCTH IMMOHMMATH|
SMOLIMOHAIIBHOE COCTOSIHUE APYTUX, YYUTHIBATH €r0
[PU OCYIIECTBJICHHH KOMMYHHUKAIIMH, CITIOCOOHOCTH|
K COUYBCTBHIO U CONEPEKUBAHUIO;

- COLIMAJILHBIX HaBBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH|
BHICTPAMBATh OTHOLICHUS C JPYTHUMH JIFOJbMH,
3a00TUTHCSA, TIPOSIBJSITh MHTEPEC M pasperiarh)

KOH (DJTHKTBI

OK 04 3¢ddexTuBHO
B3aMOJEHCTBOBAThL U
[paboTaTh B KOJUIGKTHBE U
KOMaH7Ie

TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEILHOCTH 1|
CaMOOTIPE/ICIICHHIO;

-OBJIaJICHNE HABBIKAMU YUEOHO-MCCIIEI0BATEIbCKOM,
[MPOEKTHOM U COIMAJIbHON JIEATEIIbHOCTH;
OBnajicHue YHUBEPCATLHBIMH KOMMYHUKAaTHUBHBIMH
MEVCTBUSIMU:

0) coBMeCTHas ACSATEIHHOCTD:

- IOHMMAaThb M HCIOJb30BaTh IPEUMYIICCTBA
KOMaHIHOW U MHJIMBUIyallbHONU paboThI;

- INPUHUMATH I COBMECTHOH JEATEIHHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JCHCTBUS I10 €€
TOCTHKEHHIO: JIeHCTBHMN,
[pactpeiensaTh poju C y4eTOM MHEHHUH yYaCTHUKOB

00CYyXJaTh pe3yibTaThl COBMECTHOM pabOTHI;

COCTaBJIAATb IJ1aH

- YMETh ONEPUPOBATH MOHATUSIMU: CIYYaHHBIN OMBIT U CIIyYalHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHSI; YMETh BBIYUCIISATH
BEPOATHOCTb C  HCIOJNIb30BaHHEM TpadUUYecKUX METOOB;
MPUMEHSITh (POPMYJIbI CIOKEHUS U YMHOXKEHHSI BEPOSTHOCTEH,
KOMOMHATOpHBIE (aKThl M (QOPMYJBl TMPH pEUICHUH 3a/ay;
OLICHUBATh BEPOSTHOCTU PEANbHBIX COOBITUH; 3HAKOMCTBO CO|
YMEHHE MPUBOJUTH TPUMEPH]
OONBIIMX YUCEN B MPHUPOJHBIX U

CIIy4ailHbIMU
[POSIBIICHUS
0OIIECTBEHHBIX SIBIICHUSX;

- yMeTh CBOOOJHO ONEpPUPOBATh MOHSTHUSIMU: CTEHEHb C IIENbIM|

BECIIMYMHaAMU,
3aKOHa

[10Ka3aTCJICM, KOPCHb HaTypaHLHOﬁ CTCIICHb C

pallOHAJIbHBIM  I1IOKA3aTCJICM,

CTEICHH,
CTENEHb C JICHCTBHUTEIBHBIM
(BeleCTBEHHBIM) ITOKa3aTeNeM, Jorapudm yncia, CHHyC, KOCUHYC
U TAHT'€HC MPOM3BOJIBHOIO YMCIIA;

- YyMeTh CBOOOJHO ONEpHUpOBaTh MOHATUAMU: Tpaduk QyHKIHH,

oOpaTHast pyHKIUS, KOMIIO3UIMS (PyHKIMH, auHelHas QyHKIus,
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- KOOPAWHHUPOBATH U BBIINIOJIHATDH pa60Ty B YCJIOBHAX|

[pEabHOTO, BHUPTYAIBHOTO M KOMOWHHUPOBAHHOTO|
B3aMO/ICHCTBHS,
- OCYILIECTBJSATH IO3UTMBHOE  CTPATETMYECKOE

[MOBEJICHUE B PA3IMYHBIX CHUTYAIHMSIX, MPOSIBIISTH)
TBOPYECTBO M BOOOpaKEHUE, OBITh MHUITHATUBHBIM.
OBnajeHue  YHUBEPCAIBHBIMU  PETYJISITUBHBIMH
IEHCTBUSMU:

) IPUHATHE Ce0sl U IPYTHX JIOACH:

- TPUHUMATh MOTHBBI U apTYMEHTHI JPYTHUX JIFOJEH
[IpU aHAJIN3€ PE3YJIbTATOB JESTENbHOCTH;

- IpU3HABaTh CBOE MPABO M MPABO JIPYTHUX JIFOACH HA|
OIITNOKH;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MU C MO3ULUY]

NPYToro 4yeioBeka

CTCIICHHAaA C  LCJIbIM|

byHKIHS
byHKIUH,

IIoKa3aTrciibHasa

INZEINIVER
TPUTOHOMETPUUYECKUE
bynKmm,
morapupmuyueckas GyHKIUH; YMETh CTPOUTH IpaduKu (PYHKIUH,
BBINIOJIHATH MpeoOpa3oBaHusl rpa@UKOB (PYHKIIHIA;

YMETb UCHONb30BaTh Tpaduku QYHKUMA Ui HU3y4deHUs

KBaJApaTu4iHasd
MOKa3aTesieM, 00paTHBIE

TPUTOHOMETPUYECKUE 51

[POLIECCOB M 3aBUCUMOCTEH MpH pelIeHHH 3aJad M3 JPYTHX

y4eOHBIX MpPEIMETOB U U3 pealbHOM JKU3HU; BBIPAXKATH|

dbopMyIaMu 3aBUCUMOCTH MEXIY BETUINHAMU;

CBOOOZHO OINEpPUPOBATh MOHATHSAMHU: UYETHOCTh (YHKIUH,
byHKIIH, byHKINH,
MOHOTOHHOCTh (DYHKILIMHU, SKCTpEeMyM (YHKIMH, HauOoJbllee U
HalIMEHblIee 3HAuYeHUs (YHKIUM Ha TPOMEXYTKE; YMETh

MMEPUOANIHOCTD OIr'PpaHUYCHHOCTD

[IPOBOAMTD UCCIIEIOBaHUE (PYHKIIHH;
- YMETh HCIOJIb30BaTh CBOMCTBA M Tpaduku (QyHKIUNA IS
pelieHNs] YpaBHEHH, HEpaBeHCTB M 3aJady C I[apaMeTpaMu;
n300pakaTb Ha KOOPIMHATHOW IJIOCKOCTH MHOXKECTBA PELICHUM
YpaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05 Ocy11ecTBasATh YCTHYIO
11 MUCbMEHHYO
KOMMYHHKAIMIO HA
FOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiuu ¢
y4eToM 0coOeHHOCTeH
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o6nacTy 3¢TETHYECKOrO BOCITUTAHHUS:

OCTETUYCCKOC OTHOIICHHUE K MHPY, BKIKOYad

DCTETUKY ObITa, HAYYHOTO U  TEXHHUYECKOIO
TBOpPUECTBA, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHUM;

- CIIOCOOHOCTH BOCIIPMHHUMATL Pa3JIMYHBIC BHUAbI
HMCKYCCTBA, TpaAUIIUU U TBOPYCCTBO CBOCTO U JPYTHUX]
HapOJ0B, OINYIIATbh SMOIHWOHAJILEHOC BO3JCHCTBHE

- YMETh OIEpUpPOBATh IMOHATHUSMU: CpeHee apu(pMeTHUecKoe,
MeauaHa, HauOoNblllee W HaWMEHbIIee 3HAYCHUS,

JIUCIICPCHs, CTAaHAAPTHOC OTKIIOHCHUC YU CIIOBOI'O Ha6opa; YMCHUC

pasMmax,

M3BJIEKATh, UHTEPIPETUPOBATH HH(OPMALIKIO, IPEICTABICHHYIO B
Tabnuiax, Ha auarpammax, rpadukax, OTpakarollyl CBOWCTBA
pealbHBIX MPOLIECCOB U SBIICHUI; MPEICTaBISITh HHPOPMALIHIO C
MOMOIIBI0 TAaONUIl M JHarpaMM; HUCCIEIOBAaTh CTATHCTUYECKHE
MaHHBIC, B TOM YHUCJIE C MPUMEHEHUEM TIpauuecKkux METOJOB U

HMCKYCCTBA,;

DJICKTPOHHBIX CPECACTB,
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- yOXJIEHHOCTh B 3HAYUMOCTH IS JMYHOCTH H
oO11ecTBa OTEYECTBEHHOI'O U MUPOBOI'O0 MCKYCCTBA,
PTHUYECKUX KYJIBTYPHBIX TPATUIUH W HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPOKECHHUIO B Pa3HBIX BHUIAX
HCKYyCCTBA, CTpEMJICHHE MPOSBIATH
TBOPYECKOM JINYHOCTH;

OBnajicHue YHUBEPCATbHBIMH KOMMYHHKATHBHBIMU
MEVCTBUSIMU:

a) oOIeHue:

- OCYIIECTBIIAITh KOMMYHHUKAallMd BO Bcex cepax
PKU3HU,

- pacrmo3HaBaTh HeBepOaJIbHBIC CPEACTBA OOIICHWSI,
COLIMATIBHBIX  3HAKOB,

KOH(DJIUKTHBIX|

[MOHMMAaTh  3HAYeHUE
[pacro3HaBaTh MPEOCHUTKI

CUTyallUi ¥ cMSr4aTh KOH(IUKTHI;
- pa3BEepHYTO M JIOTMYHO H3JaraTtb CBOIO TOYKY)|

3PCHHS C UCIIOJIB30BAHUEM A3BIKOBBIX CPEACTB

Ka4uCCTBAPACCTOAHNUEC MCKAY IMMPAMBIMHA, PACCTOAHUC MCKAY IINIOCKOCTAMMU,

- YMETb OIIEpUPOBaTh IOHATHAMH: TOYKA, MPAMAasi, IUIOCKOCTb,
[IPOCTPAHCTBO, ABYTPAHHBIM YIOJ, CKPEIIMBAIOLIUECS IPSIMBIE,
[1apaJUIEIIbHOCTD U IEPIEHIUKYIIAPHOCTD NPSMBIX U IIJIOCKOCTEH,
YTOJI MEXIY NPAMBIMHU, YTOJI MEXAY MPSMOHN U INIOCKOCTBIO, YTOJI
MEXIYy IUIOCKOCTSMH, PACCTOSHHE OT TOYKH 10 IIJIOCKOCTH,

- YMETh HCIOJb30BaTh MPU PELICHUH 3a/1ad U3yueHHbIe (PAKThHI U
TEOpEeMbl IJIAHUMETPUHU; YMEHHUE OIICHUBAaTh pa3Mepbl OOBEKTOB
OKPY’KaOIIEro Mupa

OK 06 IIposiBisiTh

rpa)X JaHCKO-TTAaTPUOTHYECKYIO
[O3UIMIO, IEMOHCTPUPOBATH
O0CO3HAHHOE MMOBEJCHHUE Ha
OCHOBE TPaIUIIMOHHBIX
00I1IeUeTOBEYECKUX
[IEHHOCTEMN, B TOM YHCIIE C
Y4eTOM rapMOHM3aLUN
MEKHALIMOHATIBHBIX U
MEKPETUTHO3HBIX OTHOIICHUH,

OCO3HaHHWE  OOYyYaloUIMMHUCS  POCCHUHCKOMH

ran(HaHCKOﬁ UACHTUYHOCTH,
- HCJICHAIIPAaBJICHHOC PAa3BUTHUC BHYTpeHHeﬁ IIO3HNIIHH
JIMYHOCTH  Ha

OCHOBC JOYXOBHO-HPABCTBCHHBIX

lieHHOCTeH HapoaoB Poccuiickoit  ®Denepanuu,
HCTOPUYECKUX

TpaguLul, (HOPMUPOBAHHE CHUCTEMBbI

u HaIMOHAJIBHO-KYJIbTYPHBIX
3HAYHMBIX|
[IEHHOCTHO-CMBICJIOBBIX
AQHTUKOPPYILIHOHHOIO

3KOJIOTHUECKOU

YCTAaHOBOK,
MHUPOBO33pCHU,

[IPaBOCO3HAHUS, KYJIBTYpBI,

- YMETb ONEPUPOBATH MOHATUSIMH: IPSIMOYT'OJIbHASI CHCTEMA
KOOPJIMHAT, KOOPIMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE MPOM3BENICHUE, YTOI MEXAYy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA YHUCIIO; HAXOIUTh C
MOMOIIBIO0 U3YUYEHHBIX (DOPMYIT KOOPJMHATHI CEPEANHBI OTPE3Ka,
PAcCTOSTHUE MEX]TY IBYMsI TOUKAMU;

-yMETh BBIOUPATh MOAXOISAIINI U3yUYeHHBIH METO AJIS1 pelIeHUS
3a/1a4M, pacro3HaBaTh MaTeMaTu4eckue (pakTol u
MaTeMaTHUYeCKHUEe MOJIETH B MPUPOTHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE MPUBOJIUTH TPUMEPDI
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[IPUMEHATH CTAHIAPTHI
AQHTUKOPPYILIMOHHOIO
[TOBEICHUS

CHOCO6HOCTI/I CTaBUTHh LICIIN U CTpOI/ITB JKN3HCHHBIC
[JIAHBI,

B qacTu Fpa)K[IaHCKOFO BOCIIUTAHUA .

- OCO3HAHHUC CBOHX KOHCTI/ITYIII/IOHHI)IX npaB Hj
00s13aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOITOPSIJIKA;

- HpI/IHfITI/Ie Tpa)II/IIII/IOHHI)IX HanmMOHAJIbHbIX,
00I1IeYETOBEYECKUX

ICMOKPATUICCKUX H@HHOCTCI\/’I;

T'YMaHUCTUUYCCKUX 41

- T'OTOBHOCTBH IIPOTHUBOCTOATH naCO0JIOruy

PKCTPEMH3MA, HAI[MOHAJIN3Ma, KceHopoOuH,
TUCKPUMHUHAIINN 110 COITMAJIBHBIM, PEJIUTHO3HBIM,
[PAcCOBBIM, HAITMOHAJILHBIM TTPH3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JAESTEIBHOCTH B
MHTEpecax Ipa)JAaHCKOro 00IIecTBa, y4acTBOBAThH B
CaMOYTIPaBJICHUN B o0mreoOpazoBaTenbHOM
OpraHU3alM U I€TCKO-FOHOIIECKUX OpraHn3alusiX;
- YMEHHE B3aUMOJEUCTBOBaTh C COLMAIbHBIMU
WHCTUTYTaMU B COOTBETCTBUHU C UX (PYHKUUAMHU U
Ha3HAYCHUEM;

- TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOU
NesATEbHOCTH;

[MaTPUOTHYECKOTO BOCIUTAHUS:

- c(hOpMHUPOBAaHHOCTh POCCHICKOM TIpaKIaHCKOU
MIEHTUYHOCTH, MMATPUOTU3MA, YBAKEHUS K CBOEMY]
Hapo/ly, YyBCTBA OTBETCTBEHHOCTH nepes PoauHoi,
rOpIOCTH 3a CBOM KpaH, cBOXO PoauHy, CBOU S3bIK U
KYJIBTYDY,
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

IIponuIoe u HaCTOAIICC

MaTE€MaTHYECKUX OTKPBITUM POCCUICKON U MUPOBOMU
MaTE€MaTHYECKON HAyKH.

- YMETbh OIIEpUPOBATh NOHATUAMU: CIyYalHBIN ONBIT U CIIy4alHOE
COOBITHE, BEPOSITHOCTH CIyYailHOTO COOBITHS; YMETh BBIYHCIISTH

BCPOATHOCTDH C HCIIOJIB30BaAHUEM Fpa(l)I/I‘IeCKI/IX MCTO/J0B,

PUMEHSITh (POPMYJIbI CIIOKEHUS W YMHOXEHHSI BEpOSITHOCTEH,
KOMOMHATOpHbIE (akThl M (QOpPMyJbl MpPH pEHIeHUH 3a/ady;
OLICHUBAaTh BEPOSATHOCTU pEAIbHBIX COOBITUH; 3HAKOMCTBO CO|

CHy‘I&ﬁHBIMPI BCIMYMHAMHU, YMCHHUC [IPUBOJUTL IIPHUMCEPH]

[MPOSABJICHUA  3aKOHaA OONBIIMX 4YHCET B IPpUPOAHBIX U

0OIIIECTBEHHBIX SIBJICHUIX
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- LEHHOCTHOE OTHOLIEHHWE K TIOCYAapCTBEHHBIM
CUMBOJIaM,  HCTOPHYECKOMY W  IIPUPOJHOMY]
HacleAulo, MaMATHHUKAM, TpagulusM HapoIOB
Poccun, noctmxkennsm Poccun B Hayke, HCKyCCTBE,
CIIOPTE, TEXHOJIOTHUSIX U TPYIE;

- ujeiHas yOexX/1eHHOCTb, TOTOBHOCTb K CITY>KEHUIO
n 3amure OTedecTBa, OTBETCTBEHHOCTh 3a €roQ
Ccynp0y;

OCBOEHHBbIE  OOYyYaIOUIUMHUCS  MEXKIPEIMETHBIE
[MOHSATHS W YHUBEpCAJIbHbIE Yy4yeOHblE JeWCTBUSA
(perynsiTUBHBIE, ITO3HABATEIIBHEIE,
KOMMYHHUKaTHUBHBIE);

- CIIOCOOHOCTb MX UCIOJIb30BAHNUS B I03HABATEIbHOM
U COLMAJbHOM  IPAKTHKE, TOTOBHOCTH K
CaMOCTOSITCIIBHOMY IJIAHUPOBAHUIO y
OCYILIECTBIICHUIO yueOHOI JIESTEIILHOCTH,
OpraHu3aluy  y4yeOHOro  COTpyJHHYECTBA ¢
[1e1arorMueCKUMH pabOTHUKAMU U CBEPCTHUKAMU, K
Y4acTUI0O B IIOCTPOEHUM  HMHJIUBHIYaJbHOU
00pazoBaTeNbHON TPACKTOPHH;

- OBJIaJICHHUE HaBbIKaMU y4eOHO-
MICCIIEI0BATENBCKOM, IPOEKTHONW U COLIMAIbHON
NIESITENIBHOCTH
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OK 07 CogelicTBOBaTh
COXPAHEHUIO OKpYKarolen
Cpelibl, pecypcocOepekeHuIO,
[IPUMEHSTH 3HAaHUsI 00
M3MEHEHUH KJIMMaTa,
[IPUHIIUIIBI OEPEKITUBOTO
Mpoun3BOJICTBA, 3((HEKTHBHO
NIECTBOBATh B UPE3BBIYANHBIX
CUTYaLUsIX

- HC IIPpUHUMATH IICﬁCTBPI?[, IIPUHOCAIIINE BpPC|

OKpY>KaroILE Cpeac;
yMETh  TMPOTHO3UPOBATH  HEOJIArOMPUSITHHIE
OKOJIOTUYCCKUEC TIOCICACTBUA NPCANPUHUMACMBIX

NIENCTBHM, IPEAOTBPAILATh UX;

- pacIIMpUTh ONBIT JEATEIBHOCTH 3KOJIOIMYECKON
HaIIpaBJICHHOCTH;

- pa3pabaTbIBaTh IUIaH pelIeHUs MPOOIEMBbI C yUeTOM

aHaJIn3a UMCHOIIUXCs MaTCpralIbHBIX 41

HEMATEpUAJIBbHBIX PECYPCOB;

OCYHIECCTBJIATH aeJacHarip aBJICHHBIN TIOHCK]

[epeHoca  CpPeNCTB CIOco0OB  JCHWCTBUS B

PO ECCHOHAIBHYIO CPEyY;
- YMETh NEPCHOCHTh 3HAHHS B MO3HABATEIBHYIO U

n

IMIPAKTUYCCKYIO obOnactu KHU3HCACATCIIBHOCTH,

- IpcaiiaraTb HOBBIC IIPOCKTHI, OICHHUBAThL HACHU C
TTO3UIIHUH HOBHU3HbI, OpUTHAJIbHOCTH, HpaKTquCKOﬁ
3HAYUMOCTH,

JaBaTb OLCHKY HOBBIM CHUTYAlHAM,
OLCHMUBATHh

BHOCHUTDH

KOPPEKTHUBBI B JCATCIIBHOCTD,

COOTBCTCTBUC PE3YJIbTATOB LCIAM

yMETh OIEpPHPOBATh MOHATUSAMH: (QYHKIHUS, HEMpepbIBHAS

(GyHKIMSA,  [pPOU3BOJHAs, NEpBOOOpa3Has,  OMNpEESICHHBIN
WHTETpaJl; yMETb HAXOAUTb IPOU3BOJHBIE 3JIEMEHTAPHBIX
(GYHKIMI, UCNONb3Yysl CIIPAaBOYHbIE MAaTepHallbl; MCCIEA0BAaTh B

NpoCcTeHIINX cilydasx (YyHKIUM HAa MOHOTOHHOCTb, HaXOJUTH|
HAauOONbIINE M HAaWMEHBIINE 3HAYEHUS (QYHKUUN;
C

CTPOUTD
rpaduxu
MaTEeMaTUYECKOr0  aHAJIN3a;

MHOTOWJICHOB WCTIOJIb30BAaHUEM  arIapara
IPUMEHATh IIPOU3BOJIHYIO IIpH
PCIICHUN 3a1a4 Ha JABMKCHUC, peuiaTb IMPAKTHUKOA
OpPHCHTHUPOBAHHBLIC 3aJa4yd Ha HanOOJbIINE W HAVMEHBIINE
3HAYECHU, HA HAXOXKJIEHUE IIyTH, CKOPOCTH U YCKOPEHUS;

- YMCTb OICPUPOBATH NOHATUAMU: ABUKCHHUEC B IIPOCTPAHCTBC,
Mo 00HBIE (DUTYPBI B TIPOCTPAHCTBE; HCIOJIH30BATH OTHOIICHHE
MJI0IIAJICH TIOBEPXHOCTEH M 00BEMOB MOAOOHBIX (GUTYp TIpH
[pEIICHUN 3a]1a4;

- YMETh BBIYHCISTh T€OMETPUYECKHE BEIWYHMHBI (IJTUHA, YTOJ,
IO, 00BHEM, TUIOMIA/Ib TTIOBEPXHOCTH ), UCIIONB3YS H3YUCHHBIC

(bopMyIIbI 1 METOIBI

[1K 1.1

PaspabareiBaTh aNTOPUTM  PEUICHHUS IOCTaBJIEHHOU

3a1a41 U pC€ajIn30BbIBaTh €T0

-BJIaCTh MCTOJaMHU I0Ka3aTCJIbCTB, aJIrTOPUTMAaMHU PCHICHUA
3ala4d; YMCHUC q)OpMy.]'II/IpOBaTb OIpCaCICHHUA, aKCHOMBI U

[1K 2.1

PazpabartbiBaTh KOJ MPOrpaMMHOTO IPOAYKTa HA OCHOBE
roTOBOH cnennuKauy Ha ypOBHE MOJYJIS.

TCOPCMBI, IIPUMCHATH UX, IIPOBOAUTb NOKA3aTCIbHBIC
PACCYKACHUA B XOJAC PCHICHUS 3a1a4;
- YMCThH OIICpUPOBATH NOHATUAMU: CTCTICHL YHCJIA, norapH(bM

UNCJIa, YMCHUC BBIIIOJIHATH BBIYUCIICHUC 3HA4YEHUH U
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peoOpa3oBaHus BEIPAKEHUM CO CTENIEHIMH U JIorapugmami,
peoOpazoBaHus JPOOHO-PALIMOHATIBHBIX BBIPAKEHHUI;

- YMETh OIIEPUPOBATh MOHATUSAMU: PALlMOHAIIBHBIE,
MppalMOHAIbHBIE, IOKa3aTeJIbHbIE, CTENICHHbIE,
norapu@mMuuecKkrue, TPUrOHOMETPUYECKUE YPaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUAMU: (QYHKIUS, HEIIPEPhIBHAS
(byHKIMS, TPOU3BOIHASA, IEPBOOOpa3Hasi, ONpeIeIeHHbIN
WHTETpal; yMETh HAXOIUTh IPOU3BOHBIE JIEMEHTAPHBIX
(bYHKIMIH, UCIIONIBb3YS CIIPABOYHBIE MaTepUabl; UCCIEA0BATh B
MPOCTEHIINX clTydasix GYHKIMH HA MOHOTOHHOCTb, HAXOUTh
HauOOoJIbIINE U HAMMEHbIINE 3HaUeHUs (QyHKIUN; CTPOUTD
rpauKyu MHOTOYJICHOB C MCIIOJIB30BAHUEM armapara
MaTEMaTH4ECKOr0 aHAJIN3a; IPUMEHATh IPOU3BOIHYIO IIPU
[pEILIEHUH 3a]a4 Ha JBU)KECHUE; peIllaTh PaKTHKO-
OpPUEHTHUPOBAHHbIE 33/1a4M HA HAUOOJIbIINE U HAUMEHbILINE
3HAYEHUs1, Ha HAXOXAECHUE IyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONIEpUPOBATh MOHATUIMU: PALMOHANIbHAS (PyHKIUS,
noka3aresnbHas (QyHKIHMA, CTelIeHHAs QyHKIHS,
morapupmuueckas QyHKUUs, TPUTOHOMETPHUECKUE (PYHKIIUH,
oOpaTHble QYHKLNU; YMEHHE CTPOUTH I'papUKH U3yUEHHBIX
(byHKUUH, UCIIOJIB30BATh I'paMKH NPU U3YUEHUU ITPOLIECCOB U
3aBHCHMOCTEH, ITPU PELICHNH 33/1a4 U3 JIPYTUX yU4eOHBIX
IPEIMETOB U 33J]a4 U3 PeabHON KU3HU; BIpAXKaTh (GOPMYyIaMu
3aBUCUMOCTHU MEX]ly BEINUYMHAMY;

- YMETh peulaTh TEKCTOBBIE 331a4K Pa3HbIX TUIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, JOJIM U YacTH, Ha JIBI)KEHUE, paboTy, CTOUMOCTh
TOBApOB U YCIYT, HAJIOTH, 3aJ1a4ud U3 00JIACTH yTIPaBICHUS
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JTMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMU ); COCTABIISITh BEIPAKEHUS,
YPaBHCHUA, HCPABCHCTBA U UX CUCTCMBI 110 YCJIOBUIO 3a/1a4H,
MCCJIEI0BATh MOJYYEHHOE PEIICHUE U OIEHUBATh
paB/10110,I00HOCTb PE3yJIbTATOB;

- YME€Tbh ONEPUPOBATH MOHATUSIMH: CpeliHEe apu(hMETHUECKOE,
MeauaHa, HanboJIbIlee U HauMEHbIIIee 3HAUCHUS, pPa3Max,
crepcusi, CTaHIapTHOE OTKIIOHEHHE YUCIIOBOr0 Habopa; YMeTh
M3BJIEKATh, UHTEPIIPETUPOBATh HH(POPMAIIHIO, TPEJICTABICHHYIO B
Ta0nuIax, Ha quarpaMmax, rpadukax, OTpakarollyro CBOMCTBA
[pEAIbHBIX MPOLIECCOB U SBJICHUHN; PEICTABISITh HH(OPMALIHIO C
MOMOIIIBIO TAOJHUIT U JUArpaMM; UCCIE0BATh CTATUCTHIECCKUE
JIAHHBIC, B TOM YHCJIC C IPUMCHCHHUEM rpaq)nqecm/lx METOA0B N
PIIEKTPOHHBIX CPE/ICTB;

- YMETh ONIEPUPOBATH MOHITUAMHU: CITYyYaHBIN OMBIT U CITy4YailHOE
COOBITHE, BEPOSITHOCTD CITy4YalHOTO COOBITHSI; YMEHUE BBIYUCIISTD
BEPOATHOCTH C UCIOJIb30BaHUEM I'pauyeCcKUX METOJIOB;
MPUMEHSTh (POPMYJIBI CIIOKEHHSI U YMHOKEHHS BEPOSITHOCTEH,
KOMOMHATOpPHBIE (aKThl U (HOPMYIIBI IPU PELICHUU 3a/1aY;
OLICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHIL; 3HAKOMCTBO CO
CIIy4ailHBIMU BEJIMYMHAMH; YMEHUE MPUBOAUTH IPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBILINX YUCEI B IPUPOIHBIX U
0OIIECTBEHHBIX SIBIICHUSX;

- YMETH ONEPUPOBATH MOHATUSAMU: TOUYKA, IPAMasi, TNIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN yToJI, CKPEIIUBAIOIIUECS TPAMBIE,
MapajyieIbHOCTh U NEPIIEHIUKYIISPHOCTD MPSIMBIX U TIIOCKOCTEH,
YTOJ1 MEXAY MPSAMBIMH, YTOJI MEXIY MPSAMOM U MIIOCKOCTBIO, YTOJ
MEXy TNIOCKOCTSIMU, PACCTOSIHUE OT TOUKH JI0 MJIOCKOCTH,
PACCTOSIHUE MEXIY MPSMBIMU, PACCTOSHUE MEXKY IIOCKOCTSIMU;
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YMeHI/Ie HUCIIOJIb30BAaThH HpI/I peHIeHI/II/I 3a1a4 I/I3y‘~I€HHbIe (1)aKTI)I n
TGOPGMBI HJIaHI/IMCTpI/H/I; YMGHI/IG OLICHUBATH pa3M€pr O6”I)€KTOB
OKPYKArOIIEr0 MHUPA;

- YMGTI) OHGpHpOBaTB IIOHATUSIMU . MHOFOFpaHHI/IK, CCUCHUC
MHOTOrpaHHHKa, Ky0, mapajienenunes, npu3Ma, nupaMmuia,
¢burypa u noBepxXHOCTb BpallleHus, IIMIMHAP, KOHYC, 11ap, chepa,
cedeHus (PUTyphl BpaIICHUS, TUIOCKOCTbh, Kacaromascs cepsl,
HI/IJ'H/IHI[pa, KOHyca, I101mIaab HOBerHOCTI/I HI/IpaMI/II[I)I, HpI/ISMBI,
KOHYCa, [IWIHH]IpA, TUIoaab cdepol, o00beM Kyoa,
MPSIMOYTOJIBHOTO TTapaJUIeIICTIHIIE 1A, TTHPAMUIBI, TIPU3MEI,
[IWTHH]IPA, KOHYCa, 1l1apa; YMEHUe N300pakaTb MHOTOTPAHHUKH U
HOBerHOCTI/I BpaI]_[eHI/Iﬂ, X CCUCHUIA OT pYKI/I, C IOMOIIBIO
YEPTEHKHBIX HHCTPYMEHTOB M 3JICKTPOHHBIX CPE/CTB; YMECHHUE
[pacro3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMCHHE
[pacro3HaBaTh MPaBUILHBIC MHOTOTPAHHHKH;

- YMETh ONIEPUPOBATh MMOHATUSAMHU: JBIKCHUE B TIPOCTPAHCTBE,
110,100HBIC (PUTYpPHI B POCTPAHCTBE; UCIIOIH30BaTh OTHOIIICHHE
I0Ia/Iel TOBEPXHOCTEH M 00bEMOB TOI0OOHBIX (DUTYP MPU
pCIICHNH 3a/1a4;

- YMETh BBIYUCIIATH TEOMETPUYCCKHE BEJIMUMHBI (JTHHA, YTOJ,
UI0I1a/Ib, 00BEM, TUIOIIA/Ib TOBEPXHOCTH ), UCIIONIB3YST
W3y4eHHbIC (POPMYIIBI U METO/IBI;

- YMETh ONEPHPOBATH MOHATHIMU: TPSIMOYTOJIbHASI CHCTEMA
KOOPMHAT, KOOPJAMHATHI TOYKH, BEKTOP, KOOPJAUHATHEI BEKTOPA,
CKaJISIpHOE MPOM3BENICHUE, YTOI MEXKIY BEKTOPaMU, CyMMa
BEKTOPOB, TPOM3BEIEHUE BEKTOPA HA YMCIIO; HAXOAUTD C
MOMOIIBIO0 U3YUYECHHBIX (DOPMYIT KOOPJMHATHI CEPEANHBI OTPE3Ka,
PAcCTOSTHUE MEX]TY IByMsI TOUKAMU;

26



- YMETb BBIOUPATH MOAXOIAIINNA U3YUEHHBIH METOA JUIsl pEIICHUS
3a/1a4M, pacro3HaBaTh MaTeMaTH4eCcKue (paKkThl U
MaTeMaTHYeCKUE MOETH B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE; YMEHHUE IIPUBOIUTH IIPUMEPHI
MaTE€MAaTHYECKUX OTKPBITUM POCCUICKON U MUPOBOU
MaTE€MaTHYECKON HAyKH.

- YMETbh OIIEPUPOBATH MMOHATHUSMMU: ONPEACICHUE, AaKCHOMA,
TeOpeMa, CIIEICTBUE, CBOMCTBO, IPU3HAK, TOKA3aTEIbCTBO,
[PaBHOCHJIbHBIE (POPMYITUPOBKH; YMEHHE (POPMYIHUPOBATH
00paTHOE ¥ MPOTUBOIIOJIIOKHOE YTBEPKIEHUE, IPUBOIUTH
[IPUMEpPBI 1 KOHTPIPUMEPBI, HCIIOJIb30BaTh METOT
MaTE€MaTHYECKOW MHyKIUH; IPOBOJANTD JIOKa3aTeJIbHbIE
[PacCyXICHHUs IIPU PELICHUH 33]1a4, OLICHUBATh JIOTHYECKYIO
[IPABHIIBHOCTB PACCYXKICHHI;

- YMETh ONIEPUPOBATH MMOHATUAMH: MHOKECTBO, IOJMHOKECTBO,
olepanuy HaJl MHOKECTBAMU; YMEHHUE UCIO0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIN aIapar Ul ONMCAHNUS PEAIbHBIX IIPOLECCOB U
SIBJICHUH IIPU PEIICHUH 3a/1a4, B TOM YUCIIE U3 APYTUX YUeOHBIX
[IPEIMETOB;

- YMETh ONIEpUPOBATh MOHATHIMU: Tpad, CBA3HBIN rpad, 1epeso,
LUK, Tpad Ha INIOCKOCTH; YMEHHUE 33/1aBaTh U OMUCHIBATh I'padbl
Pa3IMYHBIMU CIIOCOOAMU; MCIIOB30BaTh I'padbl IPU PELICHUN
3az1a4;

- YMETb CBOOOHO ONIEPUPOBATH MOHATUAMU: COUETAHHE,
[epecTaHOBKa, YUCIIO COUETAaHUH, YUCIIO MEPECTAaHOBOK; OMHOM
HploTOHA; yMeHue NPUMEHATh KOMOMHATOPHBIE (DaKThI U

PACCYKACHUSA IJId pCHICHUS 3aa4;
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-yMETb ONEPHPOBATH MOHATHAMHE: HATYPaJIBbHOE YUCIIO, LIEJI0e
YICII0, OCTATOK MO MOJYJIIO, PAllMOHAILHOE YUCIIO,
UppaMOHAILHOE YMCII0, MHOYKECTBA HATYPAJIbHBIX, IIEIIBIX,
[pallMOHANIBHBIX, JICWCTBUTEIBHBIX YHCEN; YMEHHE HCIIOJIB30BaTh
NPU3HAKH JETUMOCTH, HANMEHBIINNA OOIINI IEIUTENb U
HarMEHbIIIee o0IIee KpaTHoe, anroput™ EBkinaa npu penieHnu
3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH MTO3UIIMOHHBIMHA CUCTEMaMHU
CUHCIICHUS;

- yMETh CBOOOTHO OTIEPHPOBATH TOHATHIMHU: CTETICHD C IEJTBIM
MoKa3aresieM, KOpeHb HaTypalIbHOW CTETIEHH, CTETIEHb C
[paliMOHATEHBIM TI0Ka3aTeNeM, CTENEHb C JICHCTBUTEIBHBIM
(BEmIECTBEHHBIM) TIOKa3aTeseM, JIorapudm dncia, CHHYC,
KOCHHYC U TaHI'€HC ITPOM3BOJILHOTO YHCIIA;

- YMETb ONEPUPOBATH MOHATHSIMHU: TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA YPaBHEHUIN
1 HEPaBEHCTB, PABHOCUJIBHOCTh YPAaBHEHUH, HEPABEHCTB U
CHCTEM, pallMOHAJIbHbIE, UPPALIMOHAJIbHBIE, [I0KA3aTeNIbHBIE,
CTENEHHbIE, JIorapu(pMUIecKue, TPUrOHOMETPUUECKHE
YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMbI; YMEHHUE pellaTh ypaBHEHMUS,
HEPAaBEHCTBA U CUCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB;
pelaTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTpoM;
PUMEHSTh YPaBHEHHsI, HEPAaBEHCTBA, X CUCTEMBI JIJIsl pEILICHUS
MaTeMaTUYeCKUX 3a]iay U 3a/1a4 U3 pa3jInyHbIX 00JIacTel HAyKH U
peaJbHOM JKU3HH;

-yMeTb CBOOOJIHO ONEPUPOBATH MOHATHAMMU: I'padHK YHKIUH,
oOpaTtHast pyHKIUS, KOMIO3ULIUSA GYHKUINHN, TMHEeHHas QyHKIUS,
KBaJpaTHYHas QYHKLUS, CTeNeHHas: (YHKIUSA C LIETbIM
oKa3aresaeM, TPUrOHOMeTpruieckre GyHKINU, 0OpaTHbIE
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TPUTOHOMETpHUYECKHE (DYHKINH, TOKa3aTeIbHas U
morapudmuueckas QyHKIUN; YMEHHE CTPOUTH rpaduku
(yHKUIWH, BRITOJTHATH IpeoOpa3oBaHus rpadpukoB GyHKINH;
YMEHHE UCIIONIb30BaTh rpaduku QYHKIUHN IS U3Y9EeHUS
[IPOLIECCOB M 3aBUCUMOCTEN NP PELICHUH 3a/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB U U3 peasIbHOM KU3HU; BBIPAXKATh
(dopMysiaMu 3aBUCUMOCTH MEKy BEIMUNHAMU;

yMEHHE CBOOOTHO ONIEPUPOBATH MOHATHIMU: YETHOCTh (QYHKIIUH,
MEePUOANYHOCTD (PYHKIIUH, OTPAHUYEHHOCTh (QYHKITUH,
MOHOTOHHOCTBH (YHKITMH, SKCTpeMyM (YHKIIUHU, HANOOJIbIIIee U
HauMEHbIIIee 3HaYeHUS] PYHKIIMU HAa IPOMEXKYTKE; YMEHHE
[IPOBOAMTD UCCIIEIOBaHUE (PYHKIINH;

YMEHHE UCII0JIb30BaTh CBOMCTBA U rpaduku GyHKUMN AT
[pellIeHNs] YPaBHEHU, HEPaBEHCTB U 337a4 C IapaMeTpamy;
M300pakaTh HA KOOPAMHATHOM MJIOCKOCTH MHOXKECTBA PEIICHUI
YpaBHEHHI, HEPAaBEHCTB U UX CUCTEM;

- yMETb CBOOOHO ONEPUPOBATH MOHATHIMU:
[10CJIEI0BATEIbHOCTD, apu(MeTUYeCKas IPOrpeccus,
reoMeTpudecKas nporpeccus, 0eCKOHEYHO yObIBaroIas
reoMeTpuYecKasl Iporpeccus; yMeHue 3aJaBaThb
[10CJIEI0BATEIbHOCTH, B TOM YHUCIIE C TOMOILBIO PEKYPPEHTHBIX
opmyu;

- YMETh ONEpPUPOBATH MOHATUSIMHU: HENPEPHIBHOCTh (DYHKIIMH,
aCUMIITOTHI rpaduka GyHKINH, IepBast U BTOpast IPOU3BOIHAS
(GyHKLUHU, TEOMETPUYECKUN 1 (PU3HMUECKHUI CMBICT IPOU3BOIHOM,
nepBooOpa3Hasi, ONpeeNICHHbIN HHTErpajl; yMEHHE HaXOUTh

ACHMIITOTBI rpa(bI/IKa (bYHKI_II/II/I; YMCHHUC BBIYUCIIATL IPOU3BOJAHBIC
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CYMMBI, TIPOU3BEICHHS, YACTHOT'O U KOMITO3HUIIUU (DYyHKITUH,
HAXOJWTh YPAaBHCHHE KacaTeIbHON K TpaduKy (QyHKIUY;
YMEHHE MCII0JIb30BaTh MMPOU3BOIHYIO JUIS UCCIICAOBAHHS
GYHKIUH, UTsI HAXOXKICHHSI HAUTYYIIETO PEIICHUS B
MIPUKJIATHBIX, B TOM YHCJIE COITUATEHO-DKOHOMHUYECKHX U
du3nUYecKuX 3a/1a4ax, I ONPECIICHUs CKOPOCTH U YCKOPEHUS;
HAXOWTh LI U 00BEMBI (DUTYP C IIOMOIILI0 HHTETPAIIA;
MPUBOJIUTH MIPUMEPHI MAaTEMATHYECKOTO MOJICIIMPOBAHHUS C
MOMOIIbIO A depeHITnaTbHBIX YPaBHEHUH;

- YMETh OIIEPUPOBATH MOHATUAMH: KOMIUIEKCHOE YHUCIIO,
COTPSKCHHBIC KOMIUIEKCHBIE YHCiIa, MOAYJIb H apTyMEHT
KOMIUIEKCHOT'O YHCIIa, hopMa 3aITUCH KOMITIEKCHBIX YHCEIT
(reoMeTpuveckasi, TPUrOHOMETPUUYECKAsl M aJireOpandeckas);
YMETb MPOU3BOAUTH apU(PMeTUUECKUE AEUCTBUSA C
KOMIUIEKCHBIMU YHCTIAaMU; TIPUBOAUTD IPUMEPHI UCIIOIb30BAHUS
KOMIUIEKCHBIX UHCET,;

- YMETHh CBOOOJIHO ONEPUPOBATH MOHATHAMU: CpeHEee
apudmeTnyeckoe, MeuaHa, Hanbobllee 1 HauMEHbIIee
3HAYCHUS, pa3Max, TUCIEPCHUsl, CTAaHIaPTHOE OTKJIOHEHHUE JJIs
OIMMCAHUS YUCIIOBBIX JAHHBIX; YMEHHE UCCIIEIOBATD
CTATHUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpaduuecKux METOAOB U AIIEKTPOHHBIX CPEJICTB; rpaduyecKu
MCCIIEIOBAaTh COBMECTHBIE HAOIOICHHS C IIOMOIIBIO JHarpaMmm
paccerBaHMsI U JTMHEHHOMN perpeccuu;

- YMETh HaXOJUTh BEPOATHOCTH COOBITHI C UCTIOIH30BAHUEM
rpadguuecKux METOA0B; MPUMEHSTH [Tl pEIICHUS 3a1a4
(bopMyIIbI CIIOKEHUSI U YMHOXKEHHUS BEPOSITHOCTEH, (hopMyIty
MOJTHOM BepOsITHOCTH, popmyny bepHyin, KoOMOHHATOpHbBIE

30



(dakTel 1 GOPMYIIBI; OIICHUBATH BEPOSTHOCTH PEATLHBIX COOBITHI;
YMEHHE ONEPUPOBATH MOHATUAMHU: CIIy4aiiHasi BEJIMUMHA,
[pacnpeiesieHne BEPOSTHOCTEM, MAaTEMATHUYECKOE OKUAAHUE,
IMCTIEPCHS U CTAHJAAPTHOE OTKIOHEHUE CIYyYalHOW BEJTNYMHBI,
GbyHKIUM pactipeieNieHus U MIIOTHOCTA PaBHOMEPHOTO,
MOKa3aTeIbHOTO U HOPMAJIHHOTO PaCIpeIeNICHU; YMEHHE
MCII0JIb30BaTh CBOWCTBA M3YyUEHHBIX pACIpeACIICHUN JIJIs
peleHus 3a/1a4; 3HAKOMCTBO C MIOHSATUSIMHU: 3aKOH OOJIBIIINX
YUCEN, METOJIbI BLIOOPOYHBIX UCCIEAOBAHUHN; YMEHHE TIPUBOIUTH
MIPUMEPHI IPOSIBJICHUS 3aKOHA OOJIBIIINX YHCEI B MPUPOIHBIX U
00IIECTBEHHBIX SIBIIEHUIX;

- yMeTb CBOOOHO OTIEPHPOBATH MOHATHUAMHU: TOUKA, TIPsMas,
[JI0OCKOCTh, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUN yTOJ,
IBYTpaHHbBINA YT0JI, TPEXTPAHHBIA YTOJI, IEPECEKAIOIIUECS,
MapajyeJIbHbIE U CKPEIIUBAIOLIUECS TPSIMBIE, TAPATUIETBHOCTD U
MEPIEHANKYJISIPHOCTD MPSAMBIX U IJIOCKOCTEM, YTOl MEXIY
MPSIMBIMH, YTOJI MKy MPSMOM U TUIOCKOCTBIO, YTOJl MEXIY
[JIOCKOCTSIMHU; YMEHUE UCII0JIb30BaTh IIPU PELICHUH 3a]a4
M3y4YeHHbIE (PaKThl U TEOPEMBI IUTAHUMETPHH; YMEHUE OLIEHUBATh
pa3Mepbl 00BEKTOB B OKPYKAIOIEM MUPE; YMEHHE ONIEpUPOBATh
MOHATUSAMH: MHOTOTPAHHUK, CEYEHNE MHOTOI'PAHHHKA,
MPaBWJIbHBII MHOTOIpaHHUK, IPU3Ma, UpaMuIa, Gurypa u
MOBEPXHOCTh BpallleHUs, [IWIUHIP, KOHYC, 1map, chepa,
pa3BepTKa NOBEPXHOCTH, CEUCHHSI KOHYCA U LUIIMH/IPA,
napajjieJIbHble OCH WM OCHOBAHMIO, CEUCHUE 1Iapa, MIIOCKOCTD,
Kacaromiascs cepbl, MUIUHAPA, KOHYCa; YMEHHUE CTPOUTD
CeUeHHEe MHOTOTpaHHHKA, U300paXKaTh MHOTOTPAHHUKH, (PUTYPBI
1 IOBEPXHOCTHU BpaIICHUs], UX CEYEHUsI, B TOM YHCJIE C TOMOUIbIO

31



DIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTH CBOMCTBA
TEOMETPUIECKUX (PUTYP, CAMOCTOATENBHO (POPMYITUPOBATH
OTIpeNIeNIeHUs] N3y4aeMbIX (QUTYp, BBIABUTATh TUIIOTE3BI O
CBOIWCTBAX M MPU3HAKAX T'€OMETPHUECKUX (PUTYDP, 0OOCHOBHIBATH
W OTIPOBEPTaTh UX; YMEHHE TIPOBOJUTH KIacCU(UKAIIIO PUTYP
110 Pa3JINYHBIM MIPU3HAKAM, BBITTOJIHATH HEOOXOAUMBIE
NTOTIOJTHUTEIIHLHBIE IOCTPOCHUS;

- YMETh CBOOOHO ONEPUPOBATH MOHATHUSMU: TUIOMIA/b (UTYPHI,
00beM (PUTYpHI, BETUYNHA yTJiIa, PACCTOSTHUE OT TOYKH JI0
TUTOCKOCTH, PACCTOSTHHE MEXKIY TPSIMBIMHU, PACCTOSTHHE MEXTY
TUTOCKOCTSIMH, TUTOIIAh chephl, III0MIa b TOBEPXHOCTH
MUPaMU/JIbL, IPU3MBL, KOHYCa, IIUIMHApPA, 00beM Kyoa,
PSAMOYTOJIBHOTO NapajuleenuIe1a, MUPaMu/bl, IPU3MBI,
[INHApA, KOHYCA, llIapa; yMEHHE HaXOIUTh OTHOILIEHHUE
00BEMOB MOJJOOHBIX GUTYD;

- YMETb CBOOOHO ONEPUPOBATH MOHATHIMU: JBUKCHHE,
napajiesIbHblA IEPeHOC, CUMMETPUs Ha INIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHue 0100Ms, 10J00HbIE
(Gurypsl; yMeHue pacro3HaBaTh paBHbIE U [10JI00HBIE QUTYPBI, B
TOM 4YHCJI€ B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; YMEHUE
MCII0JIb30BATh T€OMETPUYECKHE OTHOILIEHHS, HAXOIUTh
reOMEeTpUYECKUEe BEJIMYMHBI (AJIMHA, YT, IUI0Iaab, 00bEeM) pU
pELIeHUHM 3aJ1ay U3 APYIHX YUeOHBIX IPEIMETOB U U3 peaIbHON
PKU3HUY,

- YMETh CBOOOTHO ONIEPUPOBATH MOHATUAMU: PAMOYTOJIbHAS
crucTeMa KOOPJIUHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPIMHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHNE BEKTOPA HA YUCIIO,
pa3yioKeHUE BEKTOpa Mo 06a3ucy, CKaIIpHOE IPOU3BEICHHE,
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BEKTOPHOE IIPOU3BEJICHUE, YTOJI MEXKIY BEKTOPAMU; YMEHHE
MCII0JIb30BAaTh BEKTOPHBIN U KOOPIAUHATHBINA METOA JUIsl pEIICHUS
FEOMETPUUECKUX 3ajau U 3a7a4 APYTrux y4eOHbIX IPEIMETOB;
OIIEpUPOBATH NOHIATHAMM: MaTpuLla 2X2 U 3X3, onpeenuTenb
MaTpPHUIIbI, FEOMETPHUUECKUI CMBICIT ONPENETUTENS;

- YMETh MOJICJINPOBATh pealIbHbIE CUTYallH Ha SI3bIKE
MaTEMaTHKH; COCTABIISATh BBIPAXKECHHUS, YpAaBHEHUS, HEPAaBEHCTBA U
MX CHCTEMBI 10 YCIIOBHIO 3a/1a4M, UCCIIEI0BaTh IOCTPOCHHbBIE
MO/JIENIN C UCIIOJIb30BAHUEM allapara anreopsl,
WHTEPIPETUPOBATH MOTYUYEHHBIN pe3yIbTaT; CTPOUTh
MaTEeMaTHYeCKUEe MOJIETH C MTOMOIIBIO0 TEOMETPUYECKUX MOHATUI
U BEJIMYUH, pelIaTh CBSA3aHHbIE C HUMHU MTPAKTHYECKUE 3a1auu;
COCTaBJIATh BEPOSITHOCTHYIO MOZIEIb U HHTEPIPETUPOBATh
MOJIyYEHHBIN pe3ysbTaT; pelaTh NpUKIaJHble 3a1a41
CpeACTBaMU MaTeMaTHYECKOro aHaJIN3a, B TOM YHCJIE COLUAIbHO-
PKOHOMHYECKOTO U (PU3NYECKOT0 XapaKTepa;

- YyMEHUE BBIOMpATh MOAXOASIIUN METOX AJs pelleHHs 3a/lauH;
[HOHUMaHHE 3HaYMMOCTH MaTEeMaTHUKU B U3yYEHHU NPUPOJHBIX U
OOIIIECTBEHHBIX IPOLIECCOB U SIBJICHUH; yMEHHE paclio3HaBaTh
[POSIBJICHUE 3aKOHOB MaTeMAaTUKU B MCKYCCTBE, YMEHME
[IPUBOANUTE IPUMEpPbl MAaTEMaTUYECKUX OTKPBITUI pOCCUICKON U
MUPOBOW MaTeMaTHUECKOW HayKu
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2. CTpykTypa M coaep:kaHue 0011eo00pa3oBaTe1bHOI JUCHUIIINHbBI

2.1. O0bemM TUCHMINIMHBI ¥ BUABI Y4eOHOU padoThl

Bup yyeOHol padoThI Oovem ¢
uyacax

O0bem o0pa3oBaTeIbHOM MPOrPAMMBbI IMCIUTIIUHBI 340

B T.4.

OcHOBHOE cogepKaHue 276

B T. U.:

TEOpEeTHYECKOEe 00yUueHne 214

MPAKTUYECKUE 3aHITHUS 62

IMpodeccuoHaANBHO-OPHEHTHPOBAHHOE CONEPKAHUE (CoepKaAHIE 48

NPHUKJIATHOT0 MOAYJIA)

BT. U.:

TEOPETHYECKOE 00yUeHre 4

MPaKTUYECKUE 3aHITHS 44

Koncyabranus 4

Ipome:xkyTouHas arrecTanus (3K3aMeH) 12
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2.2. TeMaTH4eCKHH IJIAH U COAEP/KAHUE IMCUUIIIMHBI

Conepmaﬂne yqeﬁﬂoro MarTrepualjia (OCHOBHOG H HpO(l)eCCHOHaJIBHO-

HaumeHoBaHue pa3ie/ioB . O0bem dopMupyembie
OPUEHTHPOBAHHOE), JJA00PATOPHbIE U MPAKTUYECKHE 3AHATHS, TPUKJIATHOM
U TeM 4acoB KOMIIeTeHI[UH
MOAYJIb (NPH HAJIUYHMH)
1 2 3 4
OcHoBHoOe coaep:kanue
Pasgen 1. llosTopenue 20
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxanne ydeOHOT0 MaTepHasa
Hens 51 3aJ1aun | bazoBble 3HaHUA U YMEHUS 110 MaTeMaTuKe B IPo(eCCHOHaIbHON U B TOBCEHEBHON
MaTeMaTHKHU [P OCBOEHUH | JAESITEIbLHOCTH.
CHELUAaIbHOCTH Kom6unupoBanHoe 3anstue 2
Tema 1.2 Coneprxanne ydeOHOT0 MaTepHasa
Uucna w  BblYMCHEHHUSA. | JIeHCTBHS HaJ MOJIOKUTECIBHBIMI M OTPHUIIATEIEHBIMU YMCIIaMHU, OOBIKHOBEHHBIMHU H OK-01, OK-02,
Beipaxenus U | JECSITUYHBIMH JIPOOSIMHU. OK-03, OK-04,
npeoOpa3oBaHus JleiicTBus co cTeneHsMu, (POPMYJIbl COKPAIIEHHOTO YMHOKEHUS. 2 OK-05, OK-06,
Kom6unupoBannoe 3anstue OK-07
Tema 1.3. IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (Colep:KaHue TPUKJIATHOTO K 1.1,
['eomeTpus Ha VIOCKOCTH | MOYJIAA) K 2.1
Bunel minockux Guryp v ux miomaib.
[IpakTUKO-OpHEHTUPOBAHHBIE 334aUl B KypCe F€OMETPUU Ha IJIIOCKOCTH 2
[IpakTuueckoe 3aHsTHE
Tema 1.4 Copepxanue yueOHOT0 MaTepualia
IIpouenTHeie BeruKciaenus | [IpocTeie mpoLeHTHI, pa3Hble CIOCOObI MX BhIUUCIEeHUs. CIOKHBIE TPOLIEHTHI
[IpakTuueckoe 3aHsiTHE 4

Tema 1.5
YpaBHEHHs 1 HEPaBEHCTBA

Copepxanue yueOHOT0O MaTepualia

JIuneliHble, KBaipaTHbIE, APOOHO-TMHEHHbIE YPaBHEHHS U HEPABEHCTBA
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HpaKTqucxoe 3aHATUC

Tema 1.6 Conepxanne yueOHOT0O MaTepualia
Cucrembl ypaBHeHHH U | CocOOBI pellieHHs CHCTEM JIMHEHHBIX ypaBHeHuid. [lonstus: marpuna 2x2 u 3x3,
HEPABEHCTB onpeaenutesnb wmarpuipl. Metony ['aycca. Cucrembl HENMHEWHBIX YpaBHEHUI. 6
CucremMbl HEpaBEHCTB
KoMb6unupoBanHoe 3aHsiTue
Tema 1.7 Coneprxanne yueOHOro MaTepuasa
BxoaHol KOHTpOJIb Borunicnenuss u npeoOpa3oBaHMs. YpaBHEHHs] W HEpaBeHCTBA. l'eomeTpus Ha
IJIOCKOCTH 2
KonTponbhas pabora
Paznen 2. 18 OK-01, OK-02,
CTeneHu M KOPHU. OK-03, OK-04,
Crenennasi pyHKus OK-05, OK-06,
Tema 2.1 Coneprxanne ydeOHOT0O MaTepHasa 4 OK-07
Crenennas (yHKUMs, €€ | [ToHsTHE KOPHS N-Oif CTEMEHH M3 JeHCTBUTENbHOro unciaa. OyHKIMH y = VX ux 1K'1.1,
CBOMCTBA cBoiicTBa 1 rpadukn. CBOMCTBA KOPHS N-OW CTENIEHU [K 2.1
KomOunupoBanHOE 3aHsTHE
Tema 2.2 Coneprxanue ydeOHOr0o MaTepHasa 4
[Ipeo6pazoBanue [Ipeo6pa3zoBanue nppalOHAIBHBIX BBIPAXKCHHIMA
BBIPQKEHUH ¢ KOPHAMH N- | KOMOMHHMPOBAHHOE 3aHSATHE
Ol cTeneHun
Tema 2.3 Copepxanue yueOHOT0 MaTepualia 2
CpoiictBa  creneHu ¢ | [loHATHE cTENEHH € JIFOOBIM pallMOHAILHBIM MTOKa3ateaeM. CTerneHHbIe PYHKIIUH, UX
paloHaIbHBIM cBOiicTBa U rpaduku
JNIENCTBUTEIbHBIM KomOuHMpoBaHHOE 3aHATHE
MOKa3aTeNsIMU
Tema 2.4 Copepxanue yueOHOT0 MaTepualia 6
Pemenune PaBHOCHIIBHOCTD MppaAllMOHATBHBIX YPAaBHEHU 1 HEPABEHCTB. MeTOAbl MX pELICHUSI.
HppaliOHALHBIX Pemienne nppanoHalibHBIX YPAaBHEHU U HEPABEHCTB
YPaBHEHUM U HEPABEHCTB | KoMOMHUPOBAHHOE 3aHITHE
Tema 2.5 Copepxanue yueOHOT0O MaTepualia 2
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Crenenu "
Crenennas pyHKUIUSA

KOPHH.

Omnpenenenue creneHHoW (yHKIUU. Vcnonb30BaHUE €€ CBOWCTB MPHU PEHICHHUH
YpPaBHEHUI U HEPABEHCTB

KonrponsHas padora

Paszgen 3. 18 OK-01, OK-02,
IMoka3aTennHas OK-03, OK-04,
dyHKIUSA OK-05, OK-06,
Tema 3.1 Copepxanue yueOHOro Marepuaia 4 OK-07
[TokasarenbHast GyHKiMs, | CTeneHb ¢ HPOM3BOJNBHBIM  JEHCTBUTENBHBIM MOKaszaTeneM. OIpejencHue K 1.1,
ee CBOMCTBa NOKa3aTeNbHOM (DYHKIMU, ee CBOWCTBA M rpadMK. 3HAKOMCTBO C MPUMEHEHHEM 1K 2.1
MOKa3aTelbHOW (YHKIMH. PelleHne mnokasaTreabHbIX YpaBHEHMH (YHKIIMOHAIbHO-
rpauuecKkuM MeToJI0M
KomOunupoBanHoe 3aHsTHE
Tema 3.2 Coneprxanne ydeOHOT0 MaTepHasa 8
Pemrenue nokasaTenbHeIX | PemmeHne mMokas3aTeNbHBIX YpaBHEHUIl METOJOM YpaBHHUBAHHS IOKA3aTeleH,
YPaBHEHUH U HEPABEHCTB | METOJIOM BBEICHUS HOBOH MEPEMEHHOW, (DYHKIIMOHAIBLHO-TPAQUIECKUM METOIOM.
Pemienne nokaszarenbHbIX HEPABEHCTB
[IpakTuueckoe 3aHsTHE
Tema 3.3 Coneprxanue ydeOHOr0o MaTepuasa 4
CucreMsbl okaszarelbHbIX | PerieHne cucreM moka3aTellbHbIX YPaBHEHHIHA
YpaBHEHUI KomOuHmMpoBaHHOE 3aHTHE
Tema 3.4 Coneprxanue ydeOHOr0 MaTepHaa 2
Pemenue 3anau. Pemenne nokasarenbHbIX YpaBHEHMH METOJOM YpaBHMBaHUS IOKas3aTeled Hu
[TokazatenbHas GYHKUMS | METOJOM BBEJICHHS HOBOM MepeMEeHHON. PelieHne moka3arenbHbIX HEPABEHCTB
KonrponbHas padora
Paznen 4. Jlorapugmsl. 30 OK-01, OK-02,
Jlorapugmuueckas OK-03, OK-04,
dbyHkuus OK-05, OK-06,
Tema 4.1 ConepxaHnue yueOHOro MaTepuana 4 OK-07
Jlorapugm uucna. Jlorapudm uucna. /lecATHUHBIN U HATYpaIbHBINA JOrapu(Mbl, YUCIIO € IIK 1.1,
JlecATHYHBIN U KoMmOuH1poBaHHOE 3aHsTHE K 2.1
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HaTypaJbHBIN JTorapu(MBI,

YHCIIO €
Tewma 4.2 Conepxanue yueOHOT0O MaTepualia 6
CaoiicTBa jjorapugpmos. CgoiicTsa norapudmon. Oneparus JIorapuhMUPOBAHUSI.
Onepanus KoMb6unupoBanHoe 3aHsiTue
JorapupMUPOBaAHUS
Tewma 4.3 Coneprxanne yueOHOro MaTepuasa 4
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U €€ CBONCTBA
(GyHKIMS, ee CBOICTBA Komb6unupoBanHoe 3aHsTue
Tema 4.4 Coneprxanne yueOHOr0o MaTepuasa 8
Pemrenne [lonsitne norapupmuyeckoro ypaBHeHusa. Onepanus NOTEHUMPOBaHUS. Tpu
Jorapu(PpMUIECKUX OCHOBHBIX METOJla pELIeHUsl JOorapupMUYECKUX YpaBHEHHH: (YHKIIMOHAIbHO-
YpPaBHEHU U HEPABEHCTB rpadu4ecKuii, METOJ TOTCHIMPOBAHMS, METOJ[ BBEJCHHUS HOBOW IEPEMEHHOM.
JlorapudmMudeckre HepaBeHCTBA
KomOunupoBaHHOE 3aHsTHE
Tema 4.5 Coneprxanne ydeOHOT0 MaTepHasa 2
Cucrembl ANTOPUTM peIIeHus CUCTEMBbl ypaBHEHUH. PaBHOCHMIBHOCTBH JOTapuMUUYECKUX
Jorapu(pMUIECKUX YPAaBHEHU U HEPABEHCTB
YpaBHEHUI KomOuHMpoBaHHOE 3aHTHE
Tema 4.6 IIpodeccnoHaLHO-OPHEHTHPOBAHHOE COlepP KaHue (CoepKaHue MPUKJIATHOTO 4
Jlorapu™msl B Ipuposic 1 | MOIYJIs1)
TEXHUKE [Ipumenenne norapudpma. Jlorapupmuueckas coupans B mpupone. Ee
MaTeMaTHUYECKHE CBOICTBA
[IpakTuueckoe 3aHsTHE
Tema 4.7 Copepxanue yueOHOr0 MaTepualia 2
Pemrenue 3anau. Jlorapudpmuueckas GyHkius. Pemenue npoctemux gsorapupMUUecKux ypaBHeHUN
Jlorapugmsl. KontponbHas padora
Jlorapudmuueckas
byHKIUSA
Pa3gen 5. OcHoBBI 40
TPUTOHOMETPHH.
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Tpuronomerpuueckue

byHkuun

Tema 5.1 Conepxanue yueOHOT0O MaTepualia

Tpuronomerpuyeckue Pannannas mepa yria. IIoBopoT Touku BOKpYr Haudaia koopauHat. OmpezneneHue

(GYHKINUU TPOU3BOIBHOTO
yria, yiucna. Paguannas u
rpaJaycHas Mepa yria

CHHYCa, KOCMHYCA4, TAHI'CHCA U KOTAHI'CHCA. 3HaKu CHHYCa, KOCMHYCA4, TaHI'CHCAa U
KOTaHT'CHCA I10 YCTBECPTAM. 3aBUCHUMOCTb MCXKAY CHHYCOM, KOCUHYCOM, TAHT'CHCOM U
KOTAaHI'CHCOM OJHOI'O U TOI'O K€ yTJia

KomOunupoBanHoe 3aHsTHE

Tema 5.2

OcHoBHbIE
TPUTOHOMETPUYECKHE
TOXJECTBA.

@opMyIIbl IPUBEIECHUS

Coneprxanne yueOHOr0o MaTepuasa

Tpuronomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC U KOTAHT'EHC YTJIOB O
- o.. DopMyIIbI IPUBEICHUS

KomOunnpoBanHoe 3aHsTHE

Tema 5.3

Cunyc, KOCUHYC, TAHT€HC
CYMMBI M Pa3HOCTH JIBYX
YIJIOB

CHUHYC ¥ KOCHHYC
JIBOMHOTO yriia. DopmyJibl
MIOJIOBUHHOTO yTiia

Coneprkanue yueOHOro Matepuana

Cymma u pa3HOCTh cHHYCOB. CymMMa M pa3HOCTb KOCMHYCOB. CHHYC M KOCHHYC
nBorHOTO yriaa. ®opmynsl mojgoBHHHOrO yria. IIpeoOpazoBaHusi CyMMBI
TPUTOHOMETPUUECKUX (YHKIMI B MPOU3BEIEHHE M TPOU3BEIACHUS B CYMMY.
Boipaxkxenne TpuroHomerpudyeckux (GYHKIMI dYepe3 TaHTeHC IOJOBHHHOIO
aprymenTa. [Ipeobpa3zoBanus mpoCTeHIINX TPUTOHOMETPHUUECKUX BBIPKECHUIM

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 5.4
@OyHKIUY, X CBOWCTBA.
Crioco0bI 3aaHUs

Copepxanue yueOHOro Marepualia

OO6nacTh ompeeNneHuss U MHOXECTBO 3HaueHUN (QyHKIuN. YETHOCTD, HEYETHOCTD,
nepuoAnYHOCTh PyHKIMH. CriocoObl 3agaHus GyHKIHIA

Gynkumii KoM6unupoBanHoe 3aHstue
Tema 5.5 Copepxanue yueOHOT0 MaTepualia
Tpuronomerpuueckue OO6nacte onpezeneHus U MHOXKECTBO 3HAUEHUI TPUTOHOMETPUYECKUX (YHKLHH.
(GyHKIMY, UX CBOMCTBA MU | UETHOCTB, HEUETHOCTD, MIEPUOAUIHOCTD TPUrOHOMETpUUeckuX (yHkimii. CBoiicTBa
rpaduKu U rpaduku QyHKIMHA y = cos X, y =sin X, y =tg X, y = ctg X.

KomOunupoBaHHoe 3aHATHE.
Tema 5.6 ConeprxaHnue yueOHOro MaTepuana

Cxarue 1 pacTshkeHHe TpaKOB TPUTOHOMETPUYECKUX (PYHKITUI.

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 1.1,
IIK 2.1
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[IpeobpaszoBanue

[IpeobpazoBanue rpagKOB TPUTOHOMETPUIECKUX (PYHKIIUH

rpaduKoB [IpakTrueckoe 3aHsaTHE

TPUTOHOMETPUYECKUX

byHKIUH

Tema 5.7 IIpogdeccuoHaAIBLHO-OPHEHTHPOBAHHOE COAEPKaHKe (CoAepKAHNE IPUKIIAIHOTO
Ornucanue MOYJIsl)

IIPOU3BOACTBEHHBIX Hcnonb30BaHne CBOMCTB TPUTOHOMETPUYECKUX (PYHKIMHA B HPO(ECcCHOHATbHBIX

IIPOLIECCOB C TOMOIIIBIO
rpadukoB QpyHKUINH

3agadax

[IpakTHueckoe 3aHsTHE

Tema 5.8

Coneprxanne yueOHOro MaTepuasa

ObpaTtHble OO6paTHble Tpuronomerpuueckue pyHkuu. Mx cBoiictBa u rpapuku
TPUTOHOMETPUYECKHE KomOnHupoBaHHOE 3aHsTHE

byHKIIIN

Tema 5.9 Coneprxanne ydeOHOT0 MaTepHasa

Tpuronomerpuyeckne VYpaBHeHue cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Permenue

ypaBHEHHsSI U HEPABEHCTBA

TPUTOHOMETPUUECKUX ypaBHEHHI OCHOBHBIX THUIIOB: npocTeiime
TPUTOHOMETPUUECKHUE YpaBHEHMs, CBOJSIIMECS K KBaJpaTHBIM, pelIaeMble
pa3noKeHueM Ha MHOKHUTEIH, OAHOPOIHbIE.

[Ipocreiinirie TPUroHOMETPUUECKHUE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tema 5.10 Coneprxanue ydeOHOT0 MaTepHasa

Cucremsl CucreMbl IPOCTEUIINX TPUTOHOMETPUUYECKUX YPaBHEHUN

TPUTOHOMETPUYECKHUX KomOuHupoBaHHOE 3aHsTHE

ypaBHEHUU

Tema 5.11 Copepxanue yueOHOT0O MaTepualia

Pemienue 3a1a4. OCHOBBI [IpeobpazoBanue TPUTOHOMETPHUYECKHUX BBIPKEHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHH U HEPABEHCTB B TOM YHCJE C UCIOJIB30BAHUEM
Tpuronomerpuueckue CBOMCTB (DyHKITHIA.

byHKIUN KonTponbHas pabota
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Pa3znen 6. IlpousBognas
(pynkuumn, ee

38

NpUMeHeHHe
Tewma 6.1 Conepxanne y4eOHOT0O MaTepualia 2
[ToHsiTHE TPOM3BOAHOM. Omnpe/erieHne YUCIOBOM TMOCIIEOBATEILHOCTH U criocoObl ee 3amanusi. CBoiCcTBa
®opmyJibl ¥ IpaBUIIa YHUCIIOBBIX MoOcienoBarenbHocTell. OnpeneneHue mnpeaesa Iocieq0BaTeIbHOCTH.
muddepeHupoBaHus Brruucnenue  mpenmenoB  mocnenoBatenbHocTel.  Ilpemen  QyHkium  Ha
6eckoneuynoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupaienue
¢byHkuu. 3agayd, TNPUBOAALIME K TMOHATHIO Mpou3BOAHOH. OrmpeneneHue
MPOU3BOJHOM. AJTOPUTM OTBICKAHUS MPOU3BOTHON
Kom6unupoBanHoe 3aHstue
Tema 6.2 Coneprxanne ydeOHOT0 MaTepuasa 6
[Ipon3BoHBEIE CYMMBHI, ®opmynsl tupdepenumrponanus. [IpaBuna nuddepeHunpoBanus
Pa3HOCTH IPOU3BEACHHUS, KomOunnpoBanHoe 3aHsTHE
YacTHOTO
Tema 6.3 Coneprxanne ydeOHOT0 MaTepuasa 6
[IpounsBoaHbIE Omnpenenenue cioxkHoi ¢yHkuuu. [IponsBogHAsT TPUTOHOMETPUUIECKUX (DYHKITUM.
TPUTOHOMETPUYECKHUX [IpousBoHas CIOXKHON QYHKITUH
dbynkuwmii. [IponsBoanas KomOuHmMpoBaHHOE 3aHTHE
CJIOKHOHM (DyHKITMH
Tema 6.4 Coneprxanue ydeOHOr0o MaTepHasa 2
[lonstue o [Tonstue HenpepriBHOU GyHKIMH. CBOMCTBA HENPepbIBHOM (QyHKIUU. CBS3b MEXKIY
HENPEPBIBHOCTH (QDYHKLUH. | HEMPEPHIBHOCTHIO H  AUDPEPECHIUPYEMOCThIO (GYHKIMU B TOYKE. AJITOPUTM
MeTto uHTEpBaJIOB pellieHrs] HEPaBEeHCTB METOIOM UHTEPBAJIOB
KoM6unupoBanHoe 3aHstue
Tema 6.5 Copepxanue yueOHOT0 MaTepualia 4

I'eomerprueckuii u
¢bu3nveckuit CMbICI
MIPOU3BOIHOMN

I'eomeTprueckuil cMbICT TPOM3BOMHONW (QYHKIMM — YIJIOBOW KO3(hduImeHt
KacaTelabHOM K rpaduky (yHKIHMU B TOUKE. YpaBHEHME KacaTelbHOH K rpaduky
(GYHKIMU. AJNTOPUTM COCTaBJICHHUS YPaBHEHHs KacaTelbHOW K rpaduky (QyHKIUH

y=f(x)

KOM6I/IHI/IpOBaHHOC 3aHATUC

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 1.1,
IIK 2.1
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Tema 6.6
dusugeckuil CMBICH
IIPOU3BOIHOM B

Coneprxkanue yueOHOro Marepuaina

®uznyeckuil (MEXaHUYECKUIM) CMBICI IPOU3BOJHOM — MIHOBEHHAs CKOpPOCTb B
MOMEHT BpeMeHH t: v =S’ (t)

npodecCHOHATBHBIX [IpakTuyeckoe 3aHsTHE

3ajauax

Tema 6.7 Conepxanne yaeOHOT0 MaTepualia 4

MomnoTtonHOoCTh GyHKIMH. | Bo3pacranue u yObiBaHMe (YHKIIMH, COOTBETCTBHE BO3pACTaHUs W yOBIBAHHS

Touku 3kcTpeMyMma (GyHKIMU 3HaKy mpou3BogHOW. [loHsTHME mNPOM3BOMHON BBICHIETO MOpPsAKa,
COOTBETCTBUE 3HAKa BTOPOW MPOM3BOAHOM BBIMYKIOCTH (BOTHYTOCTH) (PYHKIIMU Ha
oTpe3ke. 3ajJjaud Ha MAaKCUMyM M MHUHMMYM. [loHATHE acHMMITOTBHI, CHOCOOBI HX
onpezaeneHus. ANTOPUTM HcciaenoBaHUus (YHKIMM U TOCTPOEHUs ee rpaduka c
MTOMOIIBIO0 TPOU3BOJHON. J[poOHO-TMHEIHAS PYyHKIINS
KomOunnpoBanHoe 3aHsTHE

Tema 6.8 Coneprxanne ydeOHOT0 MaTepHasa 4

NccnenoBanue ¢pyHkumii u | MccnenoBanue GpyHKIMH Ha MOHOTOHHOCTD M IIOCTPOEHHUE IPadUKOB.

IOCTPOEHHE IrpauKOB KoMOHMHUpOBAHHOE 3aHATHE

Tema 6.9 HauGomnbiiee u Coneprxanne yueOHOr0o MaTepHaia 2

HauMEeHblIee 3HAYCHUs Haxoxzaenue HauOonbIIero M HAUMEHbBIIErO 3HAYeHUN (YHKIUH, MOCTpOEHUE

GbyHKINN rpauKOB MHOTOYJICHOB C MCIIOJIb30BAHUEM allllapaTa MaTeMaTUYECKOI0 aHaJIu3a
KomOunupoBaHHoe 3aHsTHE

Tema 6.10 IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/IeP:KaHue (Colep:KaHue TPUKJIATHOTO 6

Haxoxnenue MOJYJ151)

ONTHMAJILHOIO pe3ysbraTa | HanMmenbliee U HauOompliee 3HaueHue QyHKIMH

C MOMOUIBIO MPOU3BOAHOMN | [IpakTHYeCcKOE 3aHATHE

B [IPAKTUYECKUX 3a/1a4ax

Tema 6.11 ConepxaHue yueOHOro MaTepuana 2

Pemenue 3anau. ®opmynsl 1 npaBuia auddepenuupoBanus. VccnenoBanue GyHKIMNA ¢ MOMOIIbIO

[TpousBoanas GyHkIuH, ee | mpousBoHON. Hanbonbiee 1 HaMMeHbllee 3HaYCHHS HYHKIIMU

IIPUMEHEHHE KonrpomnbHas padora

KoncynbTanus (B COOTBETCTBHH € KaJICHIAPHBIM IpaguKoM) 2

Pazgen 7. 14
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IlepBooGpa3nasn
(pynkuumn, ee
NpUMeHeHue

Tema 7.1
[lepBooOpasHas GyHKIHH.
[IpaBuna HaxoXAeHUSA

Coneprkanue yueOHOro Marepuaia

3amaya 0 BOCCTAHOBJICHUHM 3aKOHA JBIKEHHUS MO M3BECTHOM ckopocTu. [lonstue
uHTerpupoBanus. O3HAKOMIICHHE C MOHSATHEM HHTErpaia W MEepBOOOpa3HOW Ui

epBOOOPaA3HBIX ¢yukuu y=f(x). Pemenue 3amau Ha CBsSI3b MEpBOOOpPA3HON M €€ MPOU3BOJIHOIM,
BBIYMCJICHUE TIEpBOOOpa3HON st jgaHHOM ¢yHkiuu. Tabmuma dopmyn st
HaXOXXJICHHUS MepBO0Opa3HbIX. M3yueHne npaBuia BEIYUCICHUS TEPBOOOPa3HOI
KomOunupoBanHoe 3aHsTHE

Tema 7.2 Coneprxanne y4eOHOT0 MaTepHasa

[lnomaae KpUBOIMHEHHOM
Tpaneunn. Popmyna
Hrrotona — Jleitoaua

3anauu, NPUBOJALIME K MOHATHIO ONPENEIECHHOTO HMHTETpajia — O BBIYMCICHUU
IUION[A  KPUBOJMHEMHOM Tpamenuu, O T[epeMemeHud Todku. [loHsitue
ornpeAenéHHoro uHTerpana. ['eomerpudeckuii U Gu3NYECKUN CMBICT ONPEIEIIEHHOTO
nnterpana. ®opmyna Hetorona— Jleitoauma

KomOunupoBanHoOE 3aHsTHE

Tema 7.3
Heonpenenennsiii u
OTIpe/ICTICHHBIN HHTETPAJIbI

Coneprxanue yueOHOTO MaTepuaa

IlonsTue HCOIIPCACIICHHOI'O HHTECTpajia

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.4

[Tonstue 06
ONpEJICTICHHOM UHTErpase
KaK IUI0IIA 1
KPUBOJIMHEWHOU Tparenuu

Copepxanue yueOHOro Marepualia

FCOMeTpI/ILIeCKI/Iﬁ CMBICJI OIIPEACIICHHOI'O HHTErpajia

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.5
OmnpeneneHHbIil HHTErpa
B JKU3HU

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHNe (Copep KaHNe MPHKJIATHOTO
MOIYJIs1)

I'eomerpuueckuit cmbici  omnpeneneHHoro wuHrerpana. @Popmyna Heroortona -
JleiOonua.

Pemenue 3amau Ha mMpUMEHEHUE WHTETpalia JUIsl BBIYUCICHUS GU3NIECKUX BEIMYUH
M TIoniageu

HpaKTI/I‘-ICCKOe 3aHATUC

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 1.1,
IIK 2.1
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Tema 7.6

Pemenue 3anau.
[TepBooOpaznas GpyHKIUH,
ec MPUMEHECHHE

Coneprxkanue yueOHOro Marepuaina

[TepBooOpasnas pyukuuu. [1paBuna HaxoxIeHUs IepBO0Opa3HbIX. Ee mpuMeHeHne

KonrponsHas padora

Pa3nen 8. I[Ipsimbie u 20
IUIOCKOCTH B
NPOCTPaHCTBE
Tema 8.1. Coneprxanne yueOHOro MaTepuasa
OcHoBHbIE noHsaTus | [Ipeaqmer crepeomerpur. OCHOBHbIE TOHATUS (TOYKa, HpsiMasi, IUIOCKOCTb,
CTEPEOMETPUHU. npoctpaHcTBo).  OcCHOBHbIE — akCMOMBI  cTepeoMeTpuu. llepecekaromuecs, 2
PacnionnoskeHne NpsAMBIX W | mapa/uleJibHBIe W CKpelUBaroIuecs  mpsimble. [Ipu3Hak W CBOMWCTBO
IJI0CKOCTEH CKpentuBarImuxcs npsMbix. OCHOBHBIC TTPOCTPAHCTBEHHBIC (DUTYPHI.
KomOunnpoBanHoe 3aHsTHE
Tema 8.2. Coneprxanne ydeOHOT0 MaTepHasa
[TapannensHocTs NpsAMBIX, | [TapamtenbHble mpsMas W MI0CcKocTh. Omnpenenenue. Ilpusnak. CsoiictBa (C
OpsIMOM M INIOCKOCTH, | J0KazaTteabcTBOM). [lapamiensubie iockocT. Onpenenenne. [Ipu3nak. CBoicTBa
IJTIOCKOCTEM (c mokazarenbcTBOM). TeTpasap u ero anemeHThl. [lapannenenunesn u ero 3IeMeHTHI.
CpoiicTBa MNPOTUBOIOJOXKHBIX TIpaHed W JAWaroHajedl mapajiesenuena. 6
[Toctpoenue ceuenuit. Pemienue 3amay.
KomM6unupoBannoe 3anstue
Tewma 8.3. Coneprxanue ydeOHOT0 MaTepHasa
[lepnieHTUKyYISIPHOCTD [lepnennukynsipusie mnpsimble. [lapamnensHbie OpsMble, MEPHEHAUKYISIPHBIE K
MPSIMBIX, PSAMOU U wiockocTH. [Ipu3Hak neprneHuKyISspHOCTH IPSIMOM U MII0CKOCTH. J{oka3aTenbCTBO.
TJIOCKOCTH, TIOCKOCTEH [lepnennukynssp u HakiaoHHad. [lepnenaukynspueie MiaockocTu. llpusHak
NEPIEeHINKYIIPHOCTHU TIOCKOCTeH. Jloka3aTenbCTBo.
Paccrosinus B mpocTpaHCcTBE 2
KoMOuHmMpoBanHoe 3aHsTHE
Tema 8.4. ConepxaHue yueOHOro MaTepuana
Teopema 0 Tpex Teopema o Tpex mneprneHaukyisipax. Jloka3zarenbCcTBO. YToa MEXIy NpsIMOM M
MepHeHIUKYIIpax 4

IJIOCKOCTBIO. YTOII MCKIAY INIOCKOCTSAMUA

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 1.1,
IIK 2.1
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KoMOuHMpOBaHHOE 3aHITHE

Tema 8.5. IIpogeccuonaibHO-OPHEHTHPOBAHHOE COEePKaHUe (CoAepKaHue TPUKJIAJTHOI0
[TapamiensHsle, MOJY.JIs1)
MIEPIEHIUKYIISIPHBIE, Akcuombl  crepeoMeTpuu. llepneHAUKYyJIsSIpHOCT HpSIMOM U IJIOCKOCTH,
CKPELIMBAIOIUECS NIPSMBIE | MapaLICIbHOCTD TIBYX MPSIMBIX, HEePIEHIUKYISIPHBIX IJIOCKOCTH, 4
HEPIEHUKYIIPHOCTD MIJI0CKOCTEH
[IpakTrueckoe 3aHsTHE
Tema 8.6. Conepkanre y4eOHOT0O MaTepualia
Pemenne 3anau. IIpsamele u | PacrionokeHne mpsIMBIX M IJIOCKOCTEH B MPOCTpaHCTBE. [lepneHauKyIsIpHOCTD U
IIJIOCKOCTH B IIPOCTPAHCTBE | MapasuIeIbHOCTh MPSMBIX U IJI0CKOCTe. CKpelrBarouecs npsiMbie
Konrponsnas pabora 2
Pa3nen 9. 42
MHOrorpaHHHMKH M TeJia
BpalleHHs
Tema 9.1 Coneprxanne ydeOHOT0 MaTepHasa 2 OK-01, OK-02,
Bepmunsl, pedpa, rpanu [TonsitTue MHororpanHuka. Ero smeMeHTh: BepuIMHbI, peOpa, rpaHu. JlumaroHais. OK-03, OK-04,
MHOTOI'paHHUKa Cedenue. Boinmykibie 1 HEBBINTYKJIbIE MHOTOTPAHHUKH OK-05, OK-06,
KoMOMHUPOBAHHOE 3aHATHE OK-07
Tema 9.2 Conepkanue yueOHOro Matepuania 2 1K 1.1,
[Ipusma, ee [Tonstue mpusmel. Ee ocHoBaHusi 1 60koBbIe TpaHu. Bricota mpusmel. [Ipsmas u 1K 2.1
COCTaBJIAIONINE, CEYEHHUE. | HaKIOHHas npusma. [IpaBuiibnas npusma. Ee ceuenue
[Ipsimas u mpaBUIBHAS KoM6unupoBanHoe 3aHstue
MIPU3MBI
Tema 9.3 Copepxanue yueOHOT0 MaTepualia 2
[Mapannenenunen, Kyo0. [Mapannenenunen, cBoiicTBa MPsAMOYrojbHOrO Napamienenunena, kyo. CeueHue
Ceuenue kyo0a, KyOa, mapajuienenumneaa
napauiejeiuneaia KomOuHMpOoBaHHOE 3aHsTHE
Tema 9.4 ConepxaHue yueOHOro MaTepuana 2

IIupamuna, ee
COCTaBJIAIOLINE, CEYCHHE.

HI/IpaMI/I,Z[a H e¢ 3JIeMeHThl. CeueHue nupaMmuabl. HpaBI/I.HBHaSI nupamMujaa. YceuenHas
nupaMuga

KOM6I/IHI/IpOBaHHOC 3aHATUC
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[IpaBuibHas mupaMua.
Ycedyennas nupamuaa

Tema 9.5

BoxoBas u monHas
MMOBEPXHOCTH MPU3MBI,
MMHPAMUBI

Coneprkanue yueOHOro Marepuaia

[Tnomaas OOKOBOM M MOTHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI

KomOunupoBanHoe 3aHsTie

Tema 9.6
CummMmertpus B KyOe,
napajiesienunee,
pu3Me, Nupamuie

Coneprxanne yueOHOro MaTepuasa

CuMMeTpHUsi OTHOCHUTEIBHO TOYKH, MpsIMOM, miuockoctu. Cummerpuss B KyoOe,
napajiesienumese, Npu3mMe, mupaMuze

KomOunupoBanHoe 3aHsTHE

Tema 9.7
[Ipumepsl cummeTpuil B

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKaHMeE (COAepPKAHNE TPUKIIATHOTO
MO/1YJIfA)

npodeccun CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY
[IpakTHueckoe 3aHsTHE
Tema 9.8 Coneprxanne ydeOHOT0 MaTepHasa
[IpaBunbHbIE [TonsiTue npaBrIIbHOrO MHOTOrpaHHUKa. CBOMCTBA MPABWIIBHBIX MHOTOI'PAaHHUKOB
MHOTOTpaHHUKH, X [IpakTueckoe 3ansaTue
CBOMCTBa
Tema 9.9 Coneprxanue ydeOHOr0 MaTepHaa

Hunuaap, ero
cocraBisitoniue. CeueHnue

Hununaap u ero snemenTsl. CeueHne MUIMHIPA (MapajuieIbHOE OCHOBAHUIO U OCH).
Pa3Beprka uununapa

UWIHHIpA KoM6unupoBanHoe 3anstue
Tema 9.10 IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/Iep:KaHNe (CopepKaHNe MPHKJIATHOTO
Konyc, €ro | MoayJisi)

coctapysrone. CeueHue
KOHyca

KOHyc H ero djIeMeHTEl. CeueHue KOHYCa (Hapanneanoe OCHOBAHHIO U ITPOXOAAIICC
qcpes3 BepH_II/IHy), KOHHYCCKHE CCUCHMA. Pa3BepTKa KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 9.11

YcedeHHbI KOHYC.
Ceuenue YCEUYEHHOI0
KOHYycCa

Copepxanue yueOHOT0 MaTepualia

YceueHHbI KOHYC. Ero 06pa3y10111a;1 u BeicoTa. CeucHue YCCUYCHHOI'O KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 9.12
lap u chepa, ux ceueHus

Coneprxkanue yueOHOro Marepuaina

Hlap u cdepa. B3aumnoe pacronoxxenue cdepsl U 1iockoctd. CedeHue mapa,
cepsl

KomOunupoBanHoe 3aHsTie

Tema 9.13 Conepkanne yaeOHOTO MaTepualia 4
[Tonsarue 06 obowveme Tena. | [Tonstie 006 oObeme Tena. OObeM KyOa W MPSIMOYTOJBHOTO MapaUIC/ICIUIICIA.
OTtHoieHue 00beMOB | OObeM mpu3Mbl W IwHHApA. OTHOIIEHHE O0BEMOB  MOJOOHBIX  Tel.
MOJTIOOHBIX TeJ I'eomeTpruecKuii CMBICT ONPEAeTUTENS 3-TO MopsaKa

KomMb6unupoBanHoe 3aHsTue
Tema 9.14 Conepkanre yaeOHOT0O MaTepualia 2
O0BEMBI Hu mnomany | O6wsemMbl mupamMuabl U KoHyca. O0bveM mapa. [1momanyn moBepxHocTel Tl
ITOBEPXHOCTEN Tell Kom6unupoBanHoe 3aHsTue
Tema 9.15 Coneprxanne ydeOHOT0 MaTepHasa 4
Komb6unanun KoM0OuHanuu reoMeTpruueckux Tei
MHOTOTPaHHUKOB M Tel | [IpakTHyecKoe 3aHsATHE
BpAIICHUS
Tema 9.16 Coneprxanne ydeOHOT0 MaTepuasa 4
I'eomeTpuueckue Hcnonp3oBaHne KOMOMHAIIMN MHOTOTPAHHUKOB M TENl BPAIICHUS B IPAKTHKO-
KOMOUHAIMM Ha MPAKTHKE | OPHEHTHPOBAHHBIX 3a1a4ax

[TpakTHueckoe 3ansTHE
Tema 9.17 Coneprxanue ydeOHOr0 MaTepuasa 2
Pemenne 3agad. | OObEMBI ¥ TUIOIIA/IH MOBEPXHOCTH MHOTOI'PAaHHUKOB H TEJ BPALICHHS
Muororpanauku ¥ Tena | KonrponsHas paboTa
BpALICHUS
Pa3znen 10. Koopaunarsi 16 OK-01, OK-02,
U BEKTOPbI OK-03, OK-04,
Tema 10.1 ConepxaHue yueOHOro MaTepuana OK-05, OK-06,
JlekapTOBLI KOOPAWHATEI B | JlekapTOoBBI KOOpAMHATHI B IpocTpaHcTBe. Ilpocreiimue 3amaun B KOOpAMHATaX. OK-07
npocrpancTse. Paccrosnue | PaccTosiHue Mexay IByMsl TOUKaMU, KOOPAMHATHI CEpeIMHbI OTpE3Ka 4 K 1.1,

IK 2.1

MCXKIAY ABYMS TOUKAMU.

KOM6I/IHI/IpOBaHHOC 3aHATUC
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KoopauHnatsl cepenunbl
oTpe3Ka

Tema 10.2

BexTops! B mpocTpaHcTBE.
VYros MexX 1y BEKTOpaMH.
CkansipHoe Ipou3BeieHue

Coneprkanue yueOHOro Marepuaia

Bexrtops! B ipocTpancTBe. C0XKeHNE U BBIUNTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpA
Ha uucino. KomrmuiaHapuele BekTOpbl. CKajlsipHOE TPOU3BEICHHE BEKTOPOB.
Pa3znoskeHne BekTopa 110 TpeM HEKOMIUIAHAPHBIM BekTOpaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJISIPHOE MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPaMHU, Yroj 6
MEXAY MPSAMOM U MIIOCKOCTBIO, YTOJI MEXK]Y MIOCKOCTSIMH. YpaBHEHHE IIOCKOCTH.
['eomeTrpuueckuil cMbIc onpenenuTens 2x2
KomOunupoBanHoe 3aHsTHE
Tema 10.3 IIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE COAEPKAHUE (COAepKAHME IPUKJIIATHOTO
[IpakTnko- MOYJIs1)
OpUEHTHPOBaHHEIE 3a1aul | KoopanHaTHas MI0CKOCTh. Bhluncienne paccTosHUM W miiomaaed Ha IJIOCKOCTH.
Ha KOOPJIMHATHOU KonnuecTBeHHBIE pacyeThl 4
IIJIOCKOCTH [IpakTndeckoe 3anATHE
Tema 10.4 Coneprxanne ydeOHOT0 MaTepuasa
Pemenue 3agauy. JlekapTOBBI KOOpIMHATHI B MPOCTpaHCTBE. BekTophl B nmpoctpancTBe. ClokeHue U
KoopauHats! 1 BEKTOPEI BbIUUTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uncio. KomruianapHble BEKTOPHI.
CkanmsipHOoe  IpOU3BEACHHE BEKTOpOB. PasimokeHume Bekropa 1O  Tpem
HEKOMIUIaHapHBIM BekTopaMm. [Ipocreiimue 3amaun B koopauHarax. KoopauHartsl
BEKTOPA, PACCTOSHUE MEXKIY TOYKaMH, KOOPAUHATHI CEPEIUHBI OTPE3Ka, CKAISIPHOE
IIPOM3BEJICHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXIY BEKTOPaMH, Yroyl MEKIY 2
IPSIMOM U TUIOCKOCTBIO, YTOJI MEXKAY TUNIOCKOCTSMHU
KonrtponbHas padora
Pasznen 11. 10 OK-01, OK-02,
MHoxkecTBa. JJIeMEHThI OK-03, OK-04,
Teopuu rpagoB OK-05, OK-06,
Tema 11.1 ConepxaHue yueOHOro MaTepuana 2 OK-07
MHoxecTBa [Tonsatue muoxecTBa. [TonMHOXKecTBO. Oniepaiii ¢ MHOKECTBAMU K 1.1,
KoMOuHMpoBanHoe 3aHsTHE K 2.1
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Tema 11.2 IIpodeccuonaTbHO-OPHEHTHPOBAHHOE cO/lep:KaHue (coaepKaHue NPUKJIATHOIO 2
Onepanuu ¢ MHOXECTBAMH | MOTYJISA)
Omnepanuu ¢ MHOKeCTBaMH. Perienue npukiaaHbixX 3a1a4y
[IpakTrueckoe 3aHsaTHE
Tema 11.3 Conepkanne yaeOHOTO MaTepualia 4
I'padsr [Nonsarue rpada. Cs3ubIii rpad, 1epeBo, HUKI rpad Ha IUIOCKOCTH
[IpakTnueckas padota
Tema 11.4 Coneprxanne yueOHOro MaTepuasa 2
Pemenue 3amay. Omnepanyu ¢ MEHOKecTBaMH. OTHcaHNe PeaTbHBIX CUTYalluid C TOMOIIBI0 MHOXKECTB.
MmuosxectBa, I'padsl m ux | [Ipumenenue rpadoB K peIeHUIO 3a1a4
MIPUMEHEHHE KonTponbhas pabora
Pa3gen 12. DinemeHTHI 26
KOMOMHATOPHUKH,
CTATUCTHKHU H TEOPHH
BEPOATHOCTEM
Tema 12.1 Coneprxanne ydeOHOT0 MaTepuasa 4 OK-01, OK-02,
OCHOBHBIE TOHATHUA [TepecranoBkM, pa3MeleHus, COYETaAHUS. OK-03, OK-04,
KOMOHWHATOPHKH KoMOUHHUpPOBAHHOE 3aHATHE. OK-05, OK-06,
Tema 12.2 Conepkanue yueOHOro Matepuania 4 OK-07
CobbITHE, BEpOSTHOCTH CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSATHOCTU CYMMBI COOBITHH. 1K 1.1,
coObITus. CroxeHue u VYcioBHas BepOATHOCTb. 3aBUCHMbIE M HE3aBHCHMbIE COObITUA. Teopembl o 1K 2.1
YMHOKEHUE BEPOSTHOCTEN | BEPOATHOCTH ITPOU3BEIACHHUS COOBITHIA.
KoM6unupoBanHoe 3anstue
Tema 12.3 IIpodeccuonaIbHO-OPHEHTHPOBAHHOE Co/Iep:KaHNe (CopepKaHNe MPHKJIATHOTO 4
BepositHOCTh B MO/Y.JIs1)
npodeccuoHaIbHbBIX OTHocuTeNbHAsT YacTOTa COOBITHSA, CBOMCTBO €€ YCTOMUMBOCTH. CTaTUCTHYECKOE
3aauax omnpezaeneHue BeposiTHOCTU. OT[eHKa BEPOSTHOCTU COOBITHS
[IpakTudeckoe 3anaTHe
Tema 12.4 Copepxanue yueOHOT0O MaTepualia 4
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JuckpeTHas ciryyanHas
BEJINYMHA, 3aKOH €€

Bunel ciywaiinsix BenuuuH. OmnpenesieHue AUCKPETHOW CIly4alHON BEJIMYMHBI.
3aKkoH pacmpeneneHus AUCKPETHOM ciaydailHOM BenuuuHbl. Ee  4duclioBbIe

pacnpeeneHus XapaKTEPUCTUKHU
KomOunupoBanHoe 3aHsTre
Tema 12.5 Conepkanne yaeOHOT0O MaTepralia 4
3ajauy MaTeMaTu4ecKon Bapuanuonnsiii  psan. Ilomuron uactor u  rucrorpamMma. (CraTHCTHYECKUE
CTaTUCTUKU XapaKTEePUCTUKH psijia HAOII01aeMbIX JaHHBIX
KomOunupoBanHoe 3aHsTHE
Tema 12.6 IIpodeccnoHaNbHO-OPUEHTHPOBAHHOE COAEPKAHUE (COAePKAHME IPUKJIIATHOTO 4
CocraBnienue TabauI 1 MO/y.JIs1)
arpamMM Ha MpakTUKe [lepBuunast oO6paboTka cTaTUCTUYECKUX AaHHBIX. [ paduueckoe nx npeacrabieHue.
HaxoxaeHue cpeHuX XapaKTepUCTHK, HAOII0JaeMbIX TaHHBIX
[IpakTHueckoe 3aHsTHE
Tema 12.7 Coneprxanne ydeOHOT0O MaTepHasa 2
Pemenue 3agauy. OneMeHThl KoMOWHaTopuku. CoObITHE, BEPOSATHOCTH COObITHA. CloXeHHE |
DIIeMEHTBI YMHO>KEHUE BEPOSITHOCTEN
KOMOMHATOPHKH, KonTponbhas pabora
CTaTUCTUKU U TEOPUU
BEPOSTHOCTEH
Pa3nen 13. YpaBHeHus u 24
HepaBeHCTBa
Tema 13.1 Copepxanue yueOHOr0 MaTepualia
PaBHOCHIIBHOCTD PaBHOCHIBHOCTE ypaBHeHUI U HepaBeHCTB. OmnpexnencHusi. OCHOBHBIE TEOPEMBI OK-0L, OKSZ
YPaBHEHHH U HEPABEHCTB. | paBHOCWJIbHBIX IEPEX0/IaX B YPABHEHUAX U HepaBeHCTBaX. OOIIMe METObI pPEIICHUS OK-03, OK- 0 6’
OO1mue MeTobl pellIeHNsT | YpaBHEHH: TEpexoa OT paBeHCTBA (QYHKIMA K PaBEHCTBY apryMEHTOB IS 4 OK_OS{( 005 ’
MOHOTOHHBIX (DYHKIIMH, METOJT pa3JI0kKEeHUsl HA MHOXKHUTEIH, METO/1 BBEJICHUSI HOBOI © Kl 1
nepeMeHHOH, (QyHKIIMOHAIbHO-TpadUUeCKUuil METO ﬁK 2' 1’

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 13.2

Copepxanue yueOHOT0O MaTepualia

OO11re MeTOobI pelIeH!s] HEPAaBEHCTB: EPeXo/1 OT CPaBHEHUS 3HAUeHUHM (QyHKIMN K
CpaBHEHHIO 3HAUEHUI apryMEHTOB JJI1 MOHOTOHHBIX (DYHKIIMIA, METOJ MHTEPBAJIOB,
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I'paduueckuii MmeTo
peuieHus: ypaBHEHUH,
HEPaBEHCTB

(byHKUIHOHATBHO-Tpaguueckuii MeTo1. I'paduueckuii MeTo pelieHus: ypaBHeHUN U
HEPaBEHCTB

KoMOnHMpOBaHHOE 3aHITHE

Tema 13.3
VYpaBHEHHUsI U HEPABEHCTBA

Coneprkanue yueOHOro Marepuaia

Onpenenenue wmoxayns. Packpeite Mmonyns 1o omnpenenenuto. I[lpocteitmme

C MOJyJIEM YpaBHECHHS M HEPABEHCTBA ¢ MOAyJeM. [I[puMeHeHre paBHOCHIIBHBIX IEPEXO0B B
OTIpe/ICTICHHBIX THIaX YPaBHEHUI ¥ HEPABEHCTB C MOIYJIEM
KomOunupoBanHoe 3aHsTHE

Tema 13.4 Coneprxanne yueOHOr0o MaTepuasa

VYpaBHEHHUs U HEPABEHCTBA
C mapaMeTpaMHu

3HakoMcTBO ¢ napameTpoMm. [Ipocrelinrie ypaBHEHHs U HEPABEHCTBA C TAPaMETPOM

KomOunnpoBanHoe 3aHsTHE

Tema 13.5

CocraBneHune u pelieHme
poeCCHOHAIBHBIX 3a]1a4
C TTIOMOUIBIO YPaBHEHUI

IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COAEPKaHKE (COAEPKAHNE TPUKIIATHOTO
MO/1YJIfA)

Perrenne TeKCTOBBIX 3a/1a4 IPOPECCHOHATBHOTO COICPIKAHHS

[IpakTruueckue 3aHATHS

Tema 13.6
Pemrenue 3agau.
VYpaBHEHHUs 1 HEPABCHCTBA

Coneprxanue yueOHOTO MaTepuaa

OO6mme MeToapl pelieHus] YpaBHEHUW. YpaBHEHHUS M HEPABEHCTBA C MOIYJIEM U C
napaMeTrpamu

HpaKTI/ILIeCKOG 3aHATUC

Pa3znen 14.
KoMniekcHble ynciia

Tema 14.1
KomruiekcHble uncia

Copepxanue yueOHOT0O MaTepuala

Ilonarue xomriuiekcHOro yucia. ConpspkeHHble KOMIUIEKCHBIE YMCIa, MOAYJb U
apryMeHT KOMIUIEKCHOro uucia. @dopma 3anucu  KOMIUIEKCHOTO — 4HCIIa
(reomeTpuueckas, TPUTOHOMETpHUECKas, aiuredpanyeckas). ApupmeTnueckue
JeWCTBUS C KOMIUIEKCHBIMU YHCIIaMU

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 14.2
IIpumeHeHue
KOMILIEKCHBIX YU CEII

Copepxanue yueOHOT0O MaTepualia

Brinonnenue pacucToB C MOMOIIBIO KOMITJICKCHBIX YUCCII. HpI/IMCpBI HCIIOJIB30BaHUA
KOMIIJICKCHBIX YHCCJI

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
IIK 1.1,
IIK 2.1
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‘ HpaKTI/I‘-IGCKOG 3aHATUC

Koncyapranus 2
IIpomexyrounas arrecranus (JK3ameH) 12
Bcero: ‘ 340
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3. YCJOBUS PEAJIU3ALIMA MTPOT'PAMMbBI YUEBHOHN JUCIIUIIJIAHBI

3.1. lnsa peanu3anuym NporpaMmsbl AUCHUIUIMHBI J0JKHBI ObITH NPEAyCMOTPEHbI
ceAyolne creluajbHble MOMeleHus

Peanuzauus mnporpaMmbl JUCHUIUIMHBL TpeOyeT Hanuuus Yy4yeOHOro KaOuHeTa
MaTEeMaTUKH.

O6opynoBaHue yuyeOHOro kKabUHeTa:

- IOCaJI0YHBIE MECTA [0 KOJIMYECTBY O0YHAIOIINXCS;

- paboyee MEeCTO MPeno1aBaTes;

- KOMIUIEKT y4eOHO-HATJISAIHbIX TOCOOUIA;

- KOMILIEKT 3JI€KTPOHHBIX BUAEOMATEPUATIOB;

- 3a/1aHMS1 111 KOHTPOJIBHBIX paboT;

- IPOPECCUOHATIEHO OPUEHTUPOBAHHBIC 3a1aHMUS;

- MaTepuabl HK3aMeHa.

Texnuueckue cpeacTBa 00y4eHHUS:

- IEPCOHAJIbHBIN KOMIBIOTEP C JUIIEH3MOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;

- IPOEKTOP C HKPAHOM.

3.2. HudopmanmnonHoe odecnevyeHne 00ydeHust

OcHoBHbIE NTeYaTHbIE U3TaAHUA

1. Maremaruka: yueOnux/ bammakos M.U.- 2-e uzn., crep. - M: KHOPYC, 2019. (Cpennee
npodeCCHOHAIBHOE 00pa30BaHUE)

2. Marematuka: anreOpa U Hadajla MaTEMaTHYECKOTO aHajau3a, reoMeTpus. AnreOpa v Havyana
mareMaTudeckoro aHammza. 10-11 xmacc. AmumoB IIILA., Komsrua FO.M., Tkauesa M.B. u
npyrue. - M: IIpocsemenune, 2022.

3. MaremaTtuka: anreOpa W Haudajga MaTeMaTHYeCcKoro aHaiamsa, reomerpus. 10—11 kmacchl.
Anrebpa u Hadajma MareMmarndeckoro aHanu3a. B 2 4. Yacte 1: Y4ueOHUK a1 ydammxcs
oOpa3zoBaTenbHbIX opranu3anuii (6a3oBeiii ypoBeHs)/Mopakosuy A.I'., Cemenos I1.B.; Yacts
2. 3agayHuK Ui ydamuxcs o0pa3oBaTelbHbIX Opranu3anuii (6a30Bbii ypoBeHb)/ MopaKoBUY
A.Il'. u npyrue; nox penakuneit Mopakosuya A.I. - M: Muemo3una, 2018.

4., Maremaruka: aareOpa W Hayaja MaTEeMaTUYCCKOTO aHallM3a, reoMeTpus. Anredpa v Havaia
maTemaTudeckoro aHanmu3a. 10 kimacc. Hukonbckuii C.M., [TotamoB M.K., Pemernnkos H.H. u
npyrue. - M: Ilpocsemenue, 2021.

5. Maremaruka: anreOpa ¥ Hayajla MaTeMaTHYEeCKOTO aHalu3a, reoMeTpus. Anredpa v Havyana
MmaTeMmaTudeckoro aHanmmsa. 11 kimacc. Hukonsckuit C.M., [TotamoB M.K., Pemernnkos H.H. u
npyrue. - M: IIpocsemenue, 2021.

6. Maremaruka: anredpa U Hadyajga MaTeMaTHYECKOTO aHAIHN3a, TEOMETPHSI.

7. Marematuka: anreOpa ¥ Hayajlla MaTeMaTHYECKOTO aHaIu3a, reoMeTpus. Anredpa v Havyana
Marematuueckoro anaimsa. 10 xmacc. MypaBun I.K., MypaBuna O.B. N3parensctBo
"IIpocBemenue".
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8. Maremaruka: anreOpa U Havaja MaTeMaTHYEeCKOTO aHajHM3a, reoMeTpus. Anredpa U Havana
Maremarnueckoro ananmmsza. 11 kmacc. MypaBun I.K., MypaBuna O.B. M3narenbctBo
"[Ipocemienue".

9. Maremaruka: anredpa 1 Hayalla MaTeMaTHIECKOT0 aHan3a, reomerpus. 'eomerpus. 10 kiiacc.
CmupnoB B.A., CmupnoBa .M. "U3narensctBo "l[IpocBemenue".

10.Maremaruka: anre6pa u HagaIa MaTEMATHYECKOTO aHAJIN3a, TEOMETPHS.
2. DJIeKTPOHHBbIE U3TaHUS

1. Beepoccniickne untepner-omamnuanst. - URL: https://online-olympiad.ru / (nara
obpamenusi: 12.07.2022). - TekcT: 3MEeKTPOHHBIMH.

2. Enunas xoyutekius nudpoBbix o0pa3oBaTenbHbIX pecypcoB. - URL: http://school-
collection.edu.ru (mara ooparuenus: 08.07.2022). - TeKCT: AIEKTPOHHBIN.
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4. KOHTPOJIb U OIIEHKA PE3YJBTATOB OCBOEHHUS YYEBHOMI

KouTposb u oumeHka pe3yJbTaTOB OCBOCHHUSI 00111€00pa30BaTENIbHON JTUCIUILIMHBI

pacKphIBalOTCS  4Yepes

JTUCIUIIIMHAPHBIE

JTUCLHUATIUHBI

pe3yJIbTaTHhl,

HalpaBJICHHLIC

Ha

dbopmupoBanue 0o0MMX U MPOo(PEecCHOHATBHBIX KOMIIETEHIIMI O pa3jeiaaM U TeMam

coJiepKaHus yueOHOro MaTepuarna.

P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 I1-0/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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1, 9.2, 9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Tems 11.1, 11.2, 11.3 I1-o/c,
11.4,11.5, 11.6 IT-o/c, 11.7

Ob6mas/npodeccuoHanbHasn Pa3znen/Tema THun oueHoYHbIX
KOMMEeTEeHIHSA MeponpusiTUs

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 TT-0/c?, 1.4, 1.5, TectupoBanue
peleHus 3aaa4 1.6 VYerHbIM onpoc
npodeccHOHANTBHON P2, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarmueckuii
eATELHOCTH B3, Towts 3.1, 32, 33 Tofc, 3.4 uicranT
TPUMCHHTEIIBHO P 4, Temr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIHAMBAAya/bHas
K pa3jIM9HBIM KOHTEKCTaM -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS

P 5, Tems 5.1, 5.2 pabora

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaToB

MPAKTHYECKUX paboT
3anuTa TBOPUYECKUX
pabot

3amura
WHIAUBUAYaIbHBIX
IIPOEKTOB
KonTtponbhas padota

P 12, Tems 12.1,12.2, 12.3, 12.4 Beimoxsenye

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3.5 | 2(GaVCHALIOHHRIX

IT-o/c, 13.6 3allaHin

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 02. Ucmionp30BaTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPE/ICTBA 1.6 YCTHBIN ompoc
MOMCKa, aHATIHN3a U P2, Temst 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuii
HHTCPHpeTatiin 1232 Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 FMICTanT
HHGOpMALHH, U p 4: Temsl 4. 1: 4.2: 4.3,4.4, 4’.5, 4.6,4.7 | YiBmMBUIyanbHAA
UHGPOPMAIIMOHHBIC -o/c, 4.8,4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
TEXHOJIOTHH JIJIS P 5, Temsr 5.1, 5.2 pabota
BBITMOJIHEHUS 3a/1a4 P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npodeccuoHaNbHON 6.7 Il-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pE3yIbTATOB
JESITeIbHOCTH NPaKTUYECKUX padoT
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P7, 6 Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 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-0/c,

3amuTa TBOPUYECKUX
pabort

3amura

WH/IMBUTy aTbHBIX
MIPOEKTOB
KonTponbhas padbota

Brinonnenue

11.4,11.5,11.6 IT-o/c, 11.7 SK3AMEHAIHOHHBIX

P 12, Temsr 12.1, 12.2, 12.3, 12.4 .

P 13, Temst 13.1, 13.2, 133, 13.4, 13.5 | >

IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6
OK 03. ITmanupoBats u P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
peanu3oBbIBaTh codcTBeHHOE | 1.6 VYerHbIM onpoc
npodeccHoHaNbHOE U P2, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 1I-0/¢, | Maremarmueckuii
JHTAHOCTHOE pASBITHE, 12>§ Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 SHICTATT
TpEANPHHIMATENIECKYTO P 4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIHAMBAAya/bHas
JIeITEIbHOCTD B -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSATEIIbHAS
npodeccuoHabHOU cepe, P 5, Tems 5.1, 5.2 pabora
HUCII0IB30BaTh 3HAHUS T10 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(uHaHCOBOW T'PaMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToB

Pa3IMYHBIX ) KU3HCHHBIX

P 7, Temsr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,

MPaKTUYECKUX paboT

CUTYyaIHsIX 3arura TBOPUECKUX
7.12,7.13,7.14,7.15, 7.16, 7.17 pa6oT
P8, Tembr8.1,82,83,84,85,86 | 3,00
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 WH MBIy ATBHBIX
P 10, Temsr 10.1, 10.2, 10.3,10.4
IIPOCKTOB
P11, Temsr 11.1, 11.2, 11.3 IT-0/c, KOHTDOLHASL paGotd
11.4,11.5, 11.6 T-o/c, 11.7 5 P P
P 12, Temsr 12.1,12.2, 12.3, 12.4 PIHOHERHE
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3.5 | 2(GaVCHALMOHHRIX
IT-o/c, 13.6 3allaHuu
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 04. DddexTnBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
B3aMMO/ICHCTBOBATH U 1.6 YCTHBIH ompoc
paboTaTh B KOJJIEKTUBE U 12) 62’ Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuii
KOMare P 3, Temsi 3.1, 3.2, 3.3 [T-o/c, 3.4 AIICTAtT
P4, Tembr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | IHMBAIyanbHas
IT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIIbHAA
PS5, Temsr 5.1,5.2 paboTta
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, IIpencraBnenue
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yNbTaToB

P7,Tems1 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 I-0/c,7.8,7.9, 7.10 II-o/c, 7.11,
7.12,7.13, 7.14,7.15, 7.16, 7.17

PaKTUYECKUX padoT
3amTa TBOPUECKUX
pabor
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P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 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-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

3amura

VHIUBHy aTbHBIX
POCKTOB
Kontponsnas padora

Beinosinenue

P12, Temsr 12.1,12.2, 12.3,12.4 SK3AMEHAHONHEIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 sanaHuit

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. OcymiecTBisarTh P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrtupoBanue
YCTHYIO Y [TIUCbMEHHYIO 1.6 VYerHbIM onpoc
KOMMYHHKAITHIO Ha P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarmueckuii
TOCYJJapCTBEHHOM SI3bIKE 12325 Temer 3.1, 3.2, 3.3 Tl-ole, 3.4 JTUKTaHT
Poccmiickoit enepatu ¢ | p 4 Teyyy 4.1,4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIBAMBHIyalbHAs
Y4ETOM OCOOCHHOCTEH -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIbHAS
COLIMAJILHOrO U KyIbTYpHOTO | P 5, Temsl 5.1, 5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | IIpencraBienue

1.6 pe3yiIbTaToB

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

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

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

PS5, Temsr 5.1,5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
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, Temnr 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-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P 12, 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, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6P 9, Temn1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2, 12.3

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

MPAKTHYECKUX paboT
3anuTa TBOPYECKHUX
pabot

3amura
WHIUBHTYyATbHBIX
MIPOEKTOB
KonTtponbhas padota
Brimonmaenue
9K3aMEeHAaIlMOHHBIX
3aJaHui
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P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 06. ITposiBisATh
IpaXIaHCKO-
MaTPUOTUYECKYIO MTO3ULIUIO,
JIEMOHCTPUPOBATh
OCO3HaHHOE IOBEJICHUE HA
OCHOBE TPaIULIMOHHBIX
00IIIeYeTIOBEYECKUX
IIEHHOCTEH, B TOM YHCIIE C
y4€TOM T'apMOHHU3AINN
MEXHAIMOHAJIbHBIX U
MEXPETUTHO3HBIX
OTHOILIEHUW, TPUMEHSATh
CTaHIapThl
AHTUKOPPYILIUOHHOTO
MOBEICHUS

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, 6Tems 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/¢,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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

TectupoBanue
VYerHbIM onpoc
Marematnyeckuii
JUKTaHT
NunuBuayanbHas
CaMOCTOSITEeNIbHAs
pabora
IIpencraBienue
pe3yJIbTaToB
MPAKTUYECKUX paboT
3aiuTa TBOPUYECKUX
pabot

3amura

WH/IMBUTy TbHBIX
IIPOEKTOB
KonTponbnas pabota

Brimosnnenue

9K3aMEHAIMOHHBIX

3aJaHnui
OK 07. CogeiicTBOBaThH P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPY Karoen 1.6 VYcTHbI onpoc
CpeJIbl, pecypcocOepeKeHH IO, 12)62, Tempr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuii
MPHNCHATS SHARI 00 P 3, Tewni 3.1, 3.2, 3.3 Tl-o/c, 3.4 JHCTAnT
MSMCHCHHH KITMMaTa, P4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIHmBUAyaTbHas
MPUHIUTIB OEPEIKITHBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITEIIbHAS
MPOU3BOJICTBA, Y((HEKTUBHO P 5, Tems! 5.1, 5.2 pabora
JIECTBOBAThH B P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
YpE3BBIYAHBIX CUTYAITUAX 6.7 IT-o/c, 6.8, 6.9, 6.10 II-o/c, 6.11 pPE3yIbTATOB

P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

MPAKTUYECKUX paboT
3aiuTa TBOPUYECKUX

7.12,7.13,7.14,7.15, 7.16, 7.17 paGot
P 8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Sammra
P9, Temsr 9.1,9.2,9.3,9.4,9.5 WH MBIy AT HBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 DOCKTOB
P11, Tems 11.1,11.2, 11.3 T-o/c, P
11.4,11.5,11.6 Tl-o/c, 11.7 Konrpomsnas padora
P 12, Temnr 12.1, 12.2, 12.3, 12.4 Bemonenue
P 13, Temst 13.1, 13.2, 13.3,13.4, 13.5 | YCAMCHALHORHBIX
I-o/c, 13.6 3a/laHuH
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

IIK 1.1 ®opmuposars P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanue

AJITOPUTMBI Pa3padOTKU
IPOrpaMMHBIX MOJyJIEH B

1.6

VYerHbIT onpoc
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COOTBCTCTBHUH C TCXHHUYCCKHUM
3aJaHHUCM.

[IK 2.1 Pa3pabarbiBath
TpeOoBaHUs K MPOrPaMMHBIM
MOJZYJISIM Ha OCHOBE aHaJIN3a

ITPOEKTHON ¥ TEXHUYECKOU
JOKYMEHTAlUU Ha IPEIMET
B3aUMOJICCTBUS KOMIIOHEHT.

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

P 3, Temnr 3.1, 3.2, 3.3 [1-0/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7

IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5,
1.6

P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-0/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7

IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Tems1 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, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 IT-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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 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-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, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

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

MaremaTuueckui
JTUKTaHT
NunuBuayanbHas
CaMOCTOSITEeJIbHAs
pabora
[IpencraBnenue
pe3yIbTaTOB
IIPAKTUYECKUX paboT
3auTa TBOPUYECKUX
pabot

3amura
WHIMBUTYTBHBIX
MIPOEKTOB
KonTponbnas padbota
Beinosninenue
AK3aMEHAIMOHHBIX
3aJaHnui

TectupoBanue
VYerHbI onpoc
MaremaTtndecKuit
JIUKTAHT
NunuBuayanbHas
CaMOCTOATEIIbHAS
pabora
[IpencraBnenue
pe3yJIbTaTOB
MPaKTUYECKUX paboT
3anura TBOPYECKUX
pabor

3amura
WHIUBUYJIbHBIX
MPOEKTOB
KoHTtponbHas padota
Breinonnenue
SK3aMEHAIlMOHHBIX
3aJaHui
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