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1. O0mas xapakrepucTuka padoueil nporpaMmsl 001eo00pa3oBaTe/IbHOM
aucuuminabl O0/1.11 MaTtemaTuka

1.1. MecTO TMCHMIUIMHBI B CTPYKType OCHOBHOH Npo(ecCHOHATBLHOM
o0pa3oBaTeJIbHOM MPOIPAMMBI

O6meobpazoBatenbHas gucuumirnaa OOJ.11  Maremaruka sIBIS€TCS
o0s3aTeNbHOM  YacThio  00IIE00pa30BaTENbHOTO  IUKIA  00pa3oBaTeIbHOM
nporpammbl CITO B cootBerctBUM ¢ PI'OC no cnenuansHoctd  09.02.06
«Cemegoe u cucmemnoe aOMUHUCMPUPOBAHUEY .

1.2. Hesu 1 ni1aHUpyeMble pe3yJbTaThl OCBOCHUS JUCHUIJINHBI:

1.2.1. leap aucuMnInHbI

Conepxanue mporpaMmbl oOmieoOpazoBarenbHoi auciummasl OO/ 11
MaremaTuka HampaBlIeHO Ha JIOCTH)KEHHE pE3yJbTaTOB €€ M3Yy4YeHHUs B
cootBercTBUM ¢ TpeboBanusimu DPI'OC COO c¢ yuerom mnpodeccrHoHaIbHOM
HarnpasieHHoctu ®I'OC CIIO.

1.2.2. Ilnanupyemble Ppe3yJbTATbl OCBOEHHSI 001Ie00pPa30BaTEILHOM
aucuIInHbI B cooTBeTcTBHH ¢ @I'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHHe AUCHMIUIMHA UMeeT pu popmupoBaHuu u pazsutuu OK
u I1K.



O01IMe KoOMIeTeH NI

Ilnanupyemble pe3yabTaThbl 00y4eHHs]

Oo0mue

I[chmmnnapnble

OK 01 Bri6upats criocoOsr
pelieHus 3a1a4
npodeccnoHaIBHO N
JeATSITLHOCTH
MPUMEHUTEIIBHO

K Pa3IMYHBIM KOHTEKCTaM

B yvactu TpymoBoro BocnuTaHus:

- TOTOBHOCTb K TpYyIy, OCO3HAaHHME IICHHOCTH
MacTepCTBa, TPYI0JII00HE;

- TOTOBHOCTb K AaKTHUBHOW  JE€ITCIHLHOCTH
TEXHOJIOTHYECKOW U COMAIBHON HAIPaBJICHHOCTH,

CMOCOOHOCTh MHHUIIMMPOBATH, IUIAHUPOBATH U
CaMOCTOSITEJILHO BBITOJIHSTH TaKylO A€ATEIbHOCTD;
- HMHTEpEC K pa3IMYHBIM chepam
npohecCHoHATBHOM JIeATeTFHOCTH,

Osnagenue YHUBEPCAIbHBIMHU y4eOHBIMU
MO3HABATEIHHBIMH JCHCTBUSMH:

a) 6a30BBIC JIOTHUECKHE TCUCTBUS:

- CaMOCTOSITENIHO (bopMynupoBaTh u
aKTyalu3upoBaTh NpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBJIMBATh CYIMIECTBCHHBIM TPU3HAK WIN
OCHOBaHHUsS IS CpaBHEHHS, KIacCCH(PHKAIUK U
0000111eHM;

- ONpeaesaTh IUENH JCATCIIbHOCTH,
napaMeTpbl U KPUTEPUHU MX JOCTHIKCHHS,
- BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B
paccMaTpPUBAEMBIX SIBJICHHSIX;

- BHOCUTb KOPPEKTHBBI B  JICATCIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PUCKH MOCJCACTBHI JACATCIbHOCTH,

- pa3BHBaTh KPEATHBHOE MBIIUICHUE TIPU PEIICHUN
KU3HEHHBIX TpoOIeM

0) 6a30BBIC HCCIIEAOBATECIIBCKUE ACHCTBUS:

- BJIAJICTh HaBBIKAMH Y4E€OHO-HCCIIEI0BATECIBCKON
U MIPOEKTHOU JESITEILHOCTH, HaBbIKaMHU
paspelieHus npooseMm;

3aJ1aBaTb

-BJIa/IETh METOJAMH JOKAa3aTeNbCTB, AJITOPUTMAMH DPEIICHUS
3ama4; yMmeHHe (HOpMyJIHpOBATh OIpPENENCHUsl, aKCHOMBI U
TEOpPEMbl, TMPUMEHATh WX, MPOBOAUTH  JOKa3aTeJIbHbIC
paccyXJeHUs B X0JI€ PELeHUs 3aay;

- YMETh OIEpUPOBATH TMOHITUSIMHU: CTENEHb 4HWCIa, Jorapudm
YUCa; yMEHHE  BBITIOJHATH  BBIYHCICHHWE 3HAYCHHH U
npeoOpa3oBaHusl BBIPAXKEHUN CO CTEMEHSIMH W Jorapudmamu,
npeoOpazoBaHus IPOOHO-PAITIOHAIBHBIX BRIPAKEHUH;

- yMeTb  ONEpUpOBaTh  MOHATUSMH:  PalHOHAJIbHBIE,
VPPALMOHAIIBHBIE, MOKa3aTeJIbHbIE, CTEIICHHBIE,
jgorapu@MuuecKkue, TPUTOHOMETPUYECKHE  YpaBHEHHS U

HEPABCHCTBA, UX CUCTCMBI;

- YMETh OIEPHPOBATh MOHATHAMH: (DYHKIHS, HENpepbIBHAS
GyHKIWSA, TPOM3BOJHAS, TIEpPBOOOpa3Has,  OIpeACIICHHBIN
UHTETPaJ], YMETh HAXOJUTh TPOHM3BOJTHBIC 3JICMEHTAPHBIX
(GyHKIUH, UCTONB3Ysl CHPAaBOYHBIC MaTepUAIIbl, UCCIEIOBATh B
NPOCTEHUIINX CIy4asX (YHKIUU HAa MOHOTOHHOCTb, HaXOJHUTh
HauOOJIbIINE W HaWMEHBIIUE 3HAYCHUS (DYHKIMNA; CTPOUTH

Fpa(l)I/IKI/I MHOI'O4JICHOB C HCIIOJIBb30BaHUCM alrrapara
MaT€MaTUYCCKOI0O aHalln3a;, IPUMCHATH IIPOU3BOAHYIO IIpH
pE€UICHUA 3aJa4 Ha JABHXXCHHUC, peuiaTb IMPAaKTHUKO-

OpUEHTHPOBaHHbIE 33/7a4d Ha HauOOJIbIIMNE U HAaWMEHbILINE
3HA4YEHUs1, Ha HAXOXAECHUE IyTH, CKOPOCTH U YCKOPEHUS;

- YMETb OIEepUpOBaTh NOHATHSAMHU: palMOHAIbHAS (QYHKIMS,
nokKa3aTesbHast byHKIMS, CTEIeHHas byHKLU,
ngorapupmuueckas (QyHKIUsS, TPUTOHOMETpUUYECKHE (YHKIINH,
oOpaTHble (YHKIMHM; YMEHHE CTPOUTh TIpadUKUd H3Y4YEHHBIX
GyHKIUH, UCHONB30BaTh I'paUKU MPH U3YyYEHHUU MPOLIECCOB U
3aBHCHMOCTEH, MpH pelIeHUH 3ajJad U3 JPYyruxX Yy4eOHBIX
IPEeMETOB U 3aJlay U3 pealibHOM )KU3HU; BBIpaXaTh GopMyIaMH
3aBHCHMOCTHU MEXKY BEJITMUYNHAMY;




- BBIBJIATh HNPUYMHHO-CICACTBCHHBIC CBA3U U
AKTYaJIU3UpOBATh 3aJia4y, BbIJIBUT'ATh I'MIIOTE3Yy €€
peuicHuA, HaXoauThb APTYMCHTLI JJIA
JI0Ka3aTeNbCTBA CBOMX YTBEP)KJIEHUM, 3a1aBaThb
IapaMeTpel U KPUTEPUU PELICHNS,

- AHAJIM3UPOBATH MNOJYUYCHHBIC B XOJC PCHICHUSA
3aa4yu pPE3yJbTaThbl, KPUTHUUYCCKU OLCHHUBATH HX
JIOCTOBEPHOCTh, IPOrHO3HPOBAaThH H3MEHEHHE B
HOBBIX YCJIIOBHUAX;

-- YMCTh NICPCHOCUTH 3HAHHA B MO3HABATCIIBHYIO U
IMPaKTUYCCKYIO oOacTu KHUBHEACATCIBHOCTH,

- YMCTb HHTCIrpUpOBaThb 3HAHUA U3 PaA3HBIX
MpeIMETHBIX o0nacTeit;

- BBIABUT'ATH HOBBIC niaeu,
OpUTMHAJIbHBIE MTOJIXO/IbI U PELICHUS;
U crnocoOHOCTh ~ MX  UCHOJb30BaHUS B
MO3HABATEILHON U COIMATIbHON MPAKTUKE

npeaiaraTh

- yMETh pelniaTh TEKCTOBBIC 337a4l Pa3HBIX THIIOB (B TOM YHCIIE
Ha TIPOIICHTHI, IOJU U YacTH, Ha JBUKEHHE, padOTy, CTOMMOCTh
TOBApOB U YCIYI, HAJOTH, 3a/Ja4yd W3 OOJACTH YIpaBJICHUS
JUYHBIMU U CEMEHHBIMU (DMHAHCAMU); COCTABJIATh BBIPAKCHHSI,
YpaBHEHUs, HEPABEHCTBA W HUX CUCTEMBI IO YCIOBHIO 33JIa4H,
HCCIIeI0BaTh MOJTYY€HHOE pelieHne " OIICHHMBATH
MPaBIOTIOI00HOCTh PE3YJIbTATOB;

- YyMETh ONEpPUPOBATH TOHATHSIMH: CpelHee apuMETHIECKOe,
MeMaHa, HaWOOJbIliee ¥ HAWMMCHbBIIEE 3HAUCHHS, pa3Max,
JTUCTIEPCHS, CTAaHAAPTHOE OTKJIOHEHHUE YHUCIIOBOTO HAabopa; yMeTh
W3BJICKATh, HHTEPIPETUPOBATH UHPOPMAITHIO, TTPEICTABICHHYIO
B Talnuiax, Ha JuarpaMMmax, Tpadurax, OTPaKaAIOIIYIO
CBOWCTBA pEaJbHBIX IPOIECCOB W SBICHHWH, TPEACTABIATH
uH(pOpMAIHIO C TOMOIIBIO TAOIUIl W JAUArpaMM; HCCIIEIOBATH
CTaTHUCTUYECKUE JaHHbIE, B TOM 4YHCIE C MPUMEHEHHEM
rpauyecKux METOJ0B U AJIEKTPOHHBIX CPEJICTB;

- yMeTb ONEPUPOBATh TMOHATUSIMU: CIy4alHBIH OMNBIT U
cly4JailHO€ COOBITHE, BEPOATHOCTh CIIYYalHOTO COOBITHS,
YMEHHE  BBIYMCIATH  BEPOSATHOCTh €  HCIOJIb30BaHHEM
rpauuecKkux METOJIOB; MPUMEHATh (OPMYIBI CIOXKEHUS HU
YMHO>KEHUSI BEPOSITHOCTEH, KOMOMHATOpHBIE (PAKThl U GOPMYIIbI
OpU peUuIeHUH 3a/a4y; OIICHMBATh BEPOSITHOCTU peallbHbIX
COOBITHI; 3HAKOMCTBO CO CIy4allHBIMU BEJIMYWHAMH; YMEHUE
MPUBOJUTH MPHUMEPHl MPOSBICHHUS 3aKOHA OOJBIIMX YHUCEN B
MIPUPOIHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETh ONEpPUPOBATh MOHATUSAMHU: TOUKA, MpsiMasi, MIOCKOCTH,
MPOCTPAHCTBO, ABYIPAHHBIM YroJl, CKPEIIUBAIOIINUECS MPSMBIE,
NapajuieTbHOCTh M NEPHEeHIUKYASIPHOCTh  MPSMBIX U
TUIOCKOCTEH, Yrod MEXIy MPSIMBIMH, YroJl MEXAy MNpsSIMON u
MJIOCKOCTBIO, YTOJI MEXK]Y MIOCKOCTSAMH, PACCTOSIHUE OT TOUYKH
0 TUJIOCKOCTH, PACCTOSIHHE MEXKIY NPSIMBIMH, pPacCTOSIHHUE
MEXIy TIOCKOCTSIMA, YMEHHME HCIIOJIb30BaTh MNpPHU pPEIIeHUU
3a/1a4 U3Yy4eHHble (aKThl U TEOPEMbl TUIAHUMETPHH; YMEHHUE
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OLICHUBATh pa3Mepbl 00BEKTOB OKPYXKAIOLIET0 MUPA;

- yYMETb ONEpUpOBaTh MMOHATUSIMH: MHOTOIPDAaHHHUK, CEUEHUE
MHOTOTpaHHHUKa, KyO, Mapamieienunes, npusMa, NUpaMuiaa,
¢urypa M MOBEPXHOCTb BpAIlCHUs, LWIMHJIpP, KOHYC, LIap,
cdepa, cedeHuss (UTYpPHI BpAIICHUS, IUIOCKOCTh, KACAIOMIAsICS
cdepsl, LUINHIPA, KOHYCA, IUIONIaAb OBEPXHOCTH MUPAMUJIBL,
IpU3MBbl, KOHYCa, LWIMHJIpA, IUIOMaAb cdepbl, 00beM Kyoda,
NPSIMOYTOJIBHOTO — NapajuleNienunesna, NUPaMuAbl, PU3MBIL,
LHWIMHJIpa, KOHYCa, 11apa; yMEHHE N300pa)kaTh MHOTOIpPaHHUKU
U TOBEPXHOCTU BpAIllEHUS, UX CEYEHHS] OT PYKH, C MOMOIUIBIO
YepTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; yMEHHUE
pacrno3HaBaTb ~ CHUMMETPHIO B IPOCTPAHCTBE;  yYMEHHE
pacro3HaBaTh paBUJIbHbIE MHOTOI'PAHHUKH;

- YMETb ONEPUPOBATH MOHATUSIMH: JBUKEHHE B MPOCTPAHCTBE,
1o/1I00HbIE (PUTYPBI B MPOCTPAHCTBE; MCIOJIb30BaTh OTHOIIEHUE
MJIOMIAeH TOBEPXHOCTEH M 00BEMOB MOAOOHBIX GUTYp TpH
peLIeHNH 3a/ay;

- YMETb BBIUUCIISATh F€OMETPUUYECKHE BEIMUYUHBI (UIMHA, YroJ,
wiomaab, 00beM, IJIOMAJb  IOBEPXHOCTH),  HCIOJIB3Ys
U3y4CHHbIE (POPMYJIBI U METOMBI;

- YMETb OIEpUpOBaTh MOHATHAMM: IPSAMOYroOJbHAs cHcTeMa
KOOp/MHAT, KOOPJUHATHl TOUKH, BEKTOP, KOOPJUHATHI BEKTODA,
CKJIAPHOE IPOU3BEACHUE, Yol MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IPOU3BEJCHUE BEKTOpa HA YHUCIO; HAXOJUTh C
IOMOILBIO U3YYEHHBIX (POPMYII KOOPIUHATHI CEPEIUHBI OTPE3KA,
paccTosIHUE MEXIY IBYMsI TOUKAMU;

- yMeTb BBIOMpATh MOAXOISIIMM H3YYEHHBIH METOX Ul
peleHust 3ajauM, paclo3HaBaTh MaTeMaTHdeckue ¢GakTbl U
MaTeMaTH4YeCKue MOJeNIM B TPUPOAHBIX M OOLIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHE TNPUBOJUTH IPUMEPHI
MAaTeMaTHYeCKUX  OTKPBITUM  POCCHUHCKOM U MHPOBOWU
MaTEMaTHYECKON HAYKU;

- YMETb ONEPHUPOBATh NOHATHUAMHU: OIPENEICHHE, AKCHOMA,
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TEOpeMa, CIJIEJCTBUE, CBOWCTBO, IPU3HAK, JOKAa3aTeJIbCTBO,
paBHOCWIIBHBIE  (OPMYITHPOBKH; yYMEHHE (OPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJOXKHOE YTBEP)KJIEHUE, IPUBOIUTH
OpUMepbl W KOHTPHOPUMEpPHL,  MCIOJNb30BaThb  METOJ
MaTEeMaTUYeCKOM  MHAYKLUUU; IPOBOIUTH  JI0OKa3aTebHbIE
paccyXJeHUsl TpH pPELIEeHUH 3aJad, OLEHUBATh JIOTUYECKYIO
IIPaBUJIILHOCTB PACCYXKICHHI;

- YMETb ONEpPUPOBATh MOHATUSMU: MHOKECTBO, [TOJMHOXKECTBO,
omepaluyd  HajJ  MHOXECTBaAMHM; YMEHHE  HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN ammapar AJis ONMHMCAHUS peabHbIX
MIPOLIECCOB U SIBJICHUW MpU pEUIeHUH 3aqad, B TOM 4YHCIE W3
JIPYTUX y4eOHBIX MTPEIMETOB;

- YMETh ONIEPUPOBAThH MOHATUAMU: Tpad, CBI3HBIN Ipad, nepeso,
UK, Tpad Ha IUIOCKOCTH; yMEHHE 3aJaBaTh U ONMCHIBATH
rpadpl pa3IUYHBIMU CTHIOCO0AMU; HCIOJB30BaTh Tpadsl TpHU
peLIeHNH 3a]1ay;

- yMeTb CBOOOJHO OIEPUPOBATh TMOHATHSAMU: COUYETAHHUE,
NIEPECTAHOBKA, YHACJIO COYETAHUH, YUCIIO MEPECTaHOBOK; OMHOM
HploTOHa; ymMeHHMe NpUMEHSATb KOMOMHATOpHblE (AKThl U
paccyXIeHus AJIs pelIeHus 3a/1a4;

-yMETb ONEpPUPOBATh HNOHATHAMM: HATypalbHOE YHUCIIO, LEJOe
YHCIO, OCTAaTOK IO  MOAYJK, PAalUOHAIbHOE  YHUCIIO,
UppalMOHAIBHOE YHUCIIO, MHOXECTBA HATypaJlbHBIX, LENbIX,
paLMOHATIbHBIX, AEHCTBUTEIbHBIX YUCEI; YMEHHE UCIOIb30BATh
OPU3HAKU JIEIMMOCTH, HAUMEHbUIMHA OOwuil jgenurens U
HalMeHblIee o0lee KpaTHoe, alnropuT™ EBkiuaa npu penieHuu
3ajla4y; 3HAKOMCTBO C Pa3JIUYHBIMU MO3UIMOHHBIMU CHUCTEMaMU
CUUCIICHUS;

- YMETb CBOOOJHO ONEPUPOBATH MOHATHSAMMU: CTEMEHb C LIEIbIM
[OKa3arejaeM, KOpPEHb HaTypalbHOW CTENEHH, CTENEHb C
pallMOHaJIbHBIM IIOKA3aTEJIEM, CTENEHb C JEHCTBUTEIBHBIM
(BeLIECTBEHHBIM) TOKa3aTeneM, Jorapupm 4ucia, CHHYC,
KOCHHYC ¥ TAHT€HC IPOM3BOJIBHOTO YHCIIA,




- YMETh ONEPHPOBATH MOHATHIMHU: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHHA
U HEPAaBEHCTB, PAaBHOCHIBHOCTh YyPABHEHWH, HEPAaBEHCTB U
CHCTEM, palMOHAIbHBIC, HPPAUOHANBHBIC, TI0Ka3aTEIbHBIC,
CTETICHHBIE, JorapupMHUUIECKHE, TPUTOHOMETPUYECKHE
yYpaBHEHHs, HEpPAaBEHCTBA M CHCTEMBI, yMEHHE peIaTh
yYpaBHEHHS, HEPABEHCTBA W CHCTEMBI C IOMOIIBIO Pa3TUIHBIX
NPUEMOB; pelaTh ypaBHEHUs, HEPABEHCTBA M CHUCTEMBI C
napaMeTpoM; IPUMEHSATh YPaBHEHHS, HEPABEHCTBA, MX CHCTEMBI
JUISL pElIeHUs] MAaTeMAaTUYeCKUX 3a7ad W 3a/a4 W3 Pa3InIHbIX
obracTeil HayKH U pealibHOM KU3HH;

-yMeTh CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: T'paduk QyHKIUH,
obOpaTHast QyHKLHS, KOMIO3UIUS GYHKINN, TUHEeWHas QyHKIus,
KBafpaTHuHas (QyHKOMS, CTerneHHas QYHKIOUS C  [eTbIM
MmoKazaTeleM, TPUTOHOMETpUYECKHe (PyHKIHMH, oOOpaTHBIC
TPUTOHOMETPHUUYECKHE (GyHKIMN, HoKa3arenbHas u
norapudmudeckas (QYHKIUHM; YMEHHE CTPOUTH Tpaduku
(GYHKIIUN, BBITIOIHATE IPE0Opa3oBaHus rpa@uKoB HYHKIIHIA;
YMEHHUE UCNOJb30BaTh TIpaduKkud (YHKUMH I8 H3ydeHMs
IPOLIECCOB M 3aBUCHUMOCTEH IpPU pELICHUM 3aJad U3 JPYrux
y4eOHBIX MpPEIMETOB U U3 pealbHOM JKU3HU; BbIpaXaTb
(dopMynaMu 3aBUCUMOCTH MEX/1y BETUUNHAMU;

yMeHue CBOOOJHO  ONEpPUpPOBATH  MOHATHSAMU:  YETHOCTb
GyHKIMY,  NEPUOAWYHOCTb  (DYHKLUUH,  OrPaHUYCHHOCTb
GyHKIMHM, MOHOTOHHOCTh (YHKIIMH, SKCTpeMyM (YHKIINH,
HauOoJiplllee M  HAauMEHbIlee 3Ha4YeHHs (PyHKIMM  Ha
IPOMEKYTKE; YMEHHUE MPOBOJAUTH UCCIeI0BaHUE (DYHKLIUY;
YMEHHUE MCII0JIb30BaTh CBOiicTBa M rpaduku GyHKOUN JUIs
pelleHHs] ypaBHEHHMH, HEpPaBeHCTB M 3a/Jady C IapaMeTpamuy;
n300paXkaTh Ha KOOPIUHATHOM MJIOCKOCTH MHOKECTBA PeIICHUI
yYpaBHEHMI, HEPABEHCTB U MX CUCTEM;

- yMeTh cBOOOTHO OIIepUPOBATH HOHATHSAMHU:
M0CJIeI0BATEIbHOCTD, apupmeTHyecKas nporpeccus,
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reoMeTpudeckas — mporpeccusi, OECKOHEYHO  yOBIBaromas
reoMeTpUYEecKast IpOrpeccusi; yMeHue 3aJaBaThb
MIOCJIEZIOBATEIBHOCTH, B TOM YHUCIJIE C OMOUIbI PEKYPPEHTHBIX
opmyu;

- YMETh OIEPUPOBATH TMOHITHUAMHU: HETPEPHIBHOCTH (DYHKIUH,
acUMNTOTHI Tpaduka (QyHKIMH, NIepBasi U BTOpasi MPOU3BOJHAs
GbyHKIMH, FEOMETPUYECKHH U buznueckuit CMBICIT
IIPOM3BOJIHOM, TepBOOOpa3Has, OMPEICIIEHHbI HHTErpal;
YMEHHME HaXOJUTh aCUMIITOTHI Trpauka QYHKIMHU;, YMEHUE
BBIUHCIISTh MPOU3BOJHBIE CYMMBbI, NMPOU3BEIACHUS, YaCTHOTO U
KOMIIO3UIIMN (DYHKIUH, HAaXOJUTh ypaBHEHUE KacaTelbHOM K
rpaduky GyHKIUY;

YMEHHME HCIOJb30BaTh MPOU3BOJHYIO JUIS  HCCIEAOBAHUS
GyHKUMMA, Ui HAXO0XACHHUS  HaWIydlllero peleHus B
IOPUKIAJHBIX, B TOM YHCIE COLMAIbHO-DKOHOMUYECKUX U
(bu3nyeckux 3a1adax, Ui ONpeaeseHUs] CKOPOCTH U YCKOPEHHUS;
HaXOJUTh IJIOMIAAN U 00beMbl QUryp C IMOMOIIBI MHTErpasa;
IPUBOAUTH TPHUMEPHl MaTEMaTHYECKOTO MOJEIUPOBAHUS C
HOMOILBIO U] depeHInanbHbIX YpaBHEHU;

- yMeThb ONEpUPOBaTb IOHATUSAMHU: KOMIUIEKCHOE YMCIIO,
COMNpPSDKEHHBbIE KOMIUJIEKCHBIE 4YHCIA, MOJYJAb M apryMEHT
KOMIUIEKCHOTO 4Hcla, (opMa 3alucd KOMILJIEKCHBIX YHCEN
(reoMeTpuyeckas, TpPUTOHOMETpUYECKas M ajredpauyeckas);
yMeTh  IpPOU3BOAUTH  apupMeTHyeckue  JeMcTBUA ¢
KOMIUIEKCHBIMU YHMCIIAMH; IPUBOJUTH IPUMEPBI UCTIOIb30BaHUS
KOMIUIEKCHBIX YHUCEJ;

- yMeTb CBOOOJHO ONEpUPOBaTh IOHATHUAMHU: CpelHee
apudmeTHueckoe, MeJUaHa, HauOoJibllee M HauMEHbIlee
3HAUEHUs, pa3Max, IUCIEPCUs, CTAHAAPTHOE OTKIOHEHHE [UIs
ONMCAHHUA  4YMCIOBBIX  JAHHBIX;  yYMEHHE  MCCIEA0BATh
CTaTUCTUYECKUE JAaHHbIE, B TOM 4HCI€ C IPHUMEHEHUEM
rpau4ecKkux METOJIOB U DJIEKTPOHHBIX CPEACTB; TpapHUuecKH
UCCIICIOBAaTh COBMECTHBIE HAOJIIONEHUS C MOMOIIBIO AHAarpaMm

9



paccenBaHys U JIMHEWHON PErpeCcCuy;

- YMeThb HaXOJUTh BEPOSTHOCTH COOBITUH C HMCIOJIb30BAHUEM
rpaguueckux METOJO0B; MNPUMEHATh JJIs pelleHus 3ajaad
(GOpMyNBI CIOXKEHHS M YMHOXKEHHUS BEPOSATHOCTEH, (Gopmyny
MIOJTHOM BeposATHOCTH, (Gopmyny bepHymim, KoMOMHAaTOpHBIE
dakTtel U (GOpPMyJBI; OLIEHMBATh BEPOSITHOCTH peabHBIX
COOBITHI; yMEHHE ONEepUpOBaTh TMOHATUSAMHU: CllydyaliHas
BEJIMYMHA, pACIpEACIICHHE BEPOSATHOCTEH, MAaTEeMaTH4ECKOe
0XUJAHUE, TUCIIEPCHUS U CTAHJAPTHOE OTKIIOHEHHE CIIy4alHOU
BEJIMYMHBI,  (YHKIUM  pacrlpefeNeHuss U IJIOTHOCTHU
PaBHOMEpPHOTO, MIOKa3aTEIbHOIO u HOPMAaJIbHOTO
pacnpeneneHuii; yMEHHE HCIOJIb30BaTh CBOMCTBA HM3YyYEHHBIX
pacnpeneneHui A PEeIeHNs 3a/1a4; 3HAKOMCTBO C MOHATHSIMM:
3aKOH OOJBIIMX YHUCEN, METOJbl BBIOOPOUYHBIX HCCIEIOBAaHU;
YMEHHE NPUBOAUTH IPUMEPHI TNPOSBICHUS 3aKOHA OOJBLINX
Yrces B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSAX;

- yMeThb CBOOOJHO ONEpPUPOBATH MOHATUSAMM: TOUYKa, IpsAMasd,
IUIOCKOCTh, IIPOCTPAaHCTBO, OTPE30K, JIyY, IUIOCKUH YrOJI,
IBYTPaHHBIA Yroj, TpPEXTPaHHBIM YroJ, IepeceKaroIuecs,
IapaJuleJIbHbIE U CKPEIUBAOIIMECS IPSIMbIE, IIApaLIEIbHOCTD U
NEPIEHIUKYIAPHOCTh MPSAMBIX M IUIOCKOCTEH, YroJl MEXAy
IPSIMBIMU, YTOJ MEXAY NPAMON M IUIOCKOCTBIO, YTOJ MEXAY
IUIOCKOCTSIMU; YMEHHUE MCIOJIb30BaTh IIPH PELIEHUU 3ajad
u3ydyeHHble (akThl M TEOpeMbl IJIAHUMETPUHM; yMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHUPE; YyMEHHE
OIIEpUPOBATh HOHSATHSMH: MHOTOTPaHHUK, CEYCHHUE
MHOTOTPaHHUKA,  IPABWIBHBIII ~ MHOIOTPaHHUK,  IPU3MA,
nupamuza, Gurypa ¥ moBEpXHOCTh BpallleHUs], LWIUHIP, KOHYC,
map, cdepa, pa3BepTKa MOBEPXHOCTH, CEUYEHHUS KOHyca U
LWIMHJPA, apajuleJIbHbIe OCH WM OCHOBAHMIO, CEYEHHE 1Iapa,
IUIOCKOCTh, Kacaromasicsi cgepbl, IUINHIPA, KOHYyca; yMEHHe
CTPOMTH CEUEHHE MHOTOTPaHHHUKA, N300pakaTh MHOTOTPaHHUKH,
(GUrypsl ¥ MOBEPXHOCTH BpAILlIEHUs, UX CEYECHHUsS, B TOM UYHUCIIE C
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MIOMOIIIBIO 3JEKTPOHHBIX CPEJCTB; yMEHHE NPUMEHSTh CBOWCTBA
reOMETPUYECKUX (QHUTYp, CaMOCTOSTENBHO (HOPMYIHPOBATH
OTIpE/ICICHUs] HM3y4aeMbIX (UTyp, BBIIBUTaTh TUIOTE3Bl O
CBOWCTBaX M MPHU3HAKAX TE€OMETPUUYECKHUX (PUTYp, 000CHOBHIBATH
WIA ONpOBEpPrarh HWX; YMEHHE IPOBOJUTH KIACCUPHUKAIHIO
¢uUryp Mo pa3NUYHBIM TPHU3HAKAM, BBINOJHATH HEOOXOIMMEIE
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS;

- YMETh CBOOO/IHO ONIEPUPOBATH MOHITHAMU: TUIOIIAAb (PUTYPHI,
00beM (QUrypbl, BEIUWYMHA YIJla, PACCTOSIHME OT TOYKU JI0
TUTOCKOCTH, PACCTOSTHHE MEXIy NPSIMBIMH, PACCTOSHUE MEXTY
IUIOCKOCTSIMHU, — IUIOIIAAb  cdepbl, IJIOWAAb I[MOBEPXHOCTU
NUpaMHIIbl, TpPU3MBL, KOHyca, UWIMHApa, 00beM KyoOa,
NPSMOYTOJIBHOTO  TMapajulelienumeia, MHPAMUAbBI, TPH3MBI,
IUIMHApA, KOHYca, IIapa;, YMEHHWE HaXOIUTh OTHOIICHHUE
00BbeMOB MO0OHBIX (HTryp;

- yMeTb CBOOOJHO ONEpUPOBaTh NOHATHAMU: JBUKECHHUE,
napajjieNIbHbli  MEepeHOC, CHMMETpUs Ha IJIOCKOCTH U B
MIPOCTPAHCTBE, MMOBOPOT, NpeoOpa3zoBaHue MOAO0OHS, MOJOO0HBIC
(Gurypsl; yMeHue paclio3HaBaTh paBHbIE U MOJ0OHbBIE QUTYPHI, B
TOM 4YHCI€ B IpPHPOJIE, HCKYCCTBE, APXUTEKTYpE; YyMEHHE
UCNOJb30BATh  I€OMETPUYECKHE  OTHOLICHHS,  HaXOAUTh
reOMETPUYCCKHE BEIMYMHBI (JJIMHA, YroJI, IUIONIaib, OO0BEM)
OpU pEeUIeHUH 3a7ad M3 JPYTHX Y4eOHbIX MIpPEIMETOB U U3
peaTbHOM JKU3HU;

- yMeTb CBOOOJHO ONEpPUPOBATH MOHATUSAMH: IMPSIMOYIrOJbHAs
cucreMa KOOpAMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPAWHATHI
BEKTOpa, CyMMa BEKTOPOB, MPOU3BEJEHHE BEKTOpPAa Ha 4YHCIIO,
pas3yio)KeHue BeKkTopa HO 0a3ucy, CKalIpHOE IPOU3BEICHHUE,
BEKTOPHOE MPOU3BEJCHUE, YTOJ MEXAy BEKTOpPaMHU; yMEHHE
UCNOJIb30BaTh BEKTOPHBIH M  KOOPAMHATHBI MeETOA Ul
pelIeHusl TeOMEeTPUYEeCKMX 3a7ad M 3ajay JApPYrux ydeOHBIX
IIPEIMETOB; OINEPUPOBATH MOHATHAMM: Martpuua 2x2 u 3x3,
OTIpe/ICIUTENb MaTpUIIB, reOMeTPHUECKUI CMBICIT
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OTIPEIEIINTENS;
- yYMETh MOJEIHPOBATh peaJbHbIE CUTYallMd Ha S3bIKE
MaTEeMAaTHUKH; COCTABJISATh BBIPAKECHUSI, YpaBHEHUs, HEPABEHCTBA
U WX CHUCTEMBI 10 yCIOBUIO 3a7]a4M, UCCIEAOBATh TOCTPOCHHBIC
MOJEIHU c UCIIOJIb30BaHUEM anmnapara anreopsl,
WHTEPIPETUPOBATH TIOJTY4CHHBIN pe3ynbTarT; CTPOUTH
MaTeMaTUYeCKHe MOJEIU C TOMOINBI0 TEeOMETPHUECKHUX
MOHSATUN W BEJTUYHH, PElIaTh CBA3aHHBIC C HUMU MPAKTUUECKUE
3a/1a4y; COCTaBIISATh BEPOSITHOCTHYIO MO/IEJb u
WHTEPIPETUPOBATH TTOJTYYEHHBIH pe3ynbTart; pemaTh
MPUKIAIHBIC 33/1a4l CPEJACTBAMU MAaTEMaTUYECKOTO aHaIH3a, B
TOM 4YHUCJIE€ COLUAIbHO-DKOHOMHUYECKOTO U  (U3UYECKOTO
Xapakrepa;

- YMEHHE BBIOMPATH TMOJIXOJSAIIANA METOJ U PEIICHUs 3a/1a4u;
MOHUMAaHHE 3HAUMMOCTH MaTeMaTUKU B U3yYEHUH MPUPOTHBIX U
OOIIECTBEHHBIX MPOLIECCOB U SBJICHHI; YyMEHHE pPacro3HaBaTh
NpOSBIEHUE 3aKOHOB MaTEeMaTHKH B HMCKYCCTBE, YMEHHUE
MIPUBOJIUTH TPUMEPHI MATEMATUUECKUX OTKPBITUN POCCUMCKON U
MHPOBOM MaTEMATUYECKOM HAYKH

OK 02 Hcnonp30BaTh
COBpPEMEHHBIC CPE/ICTBA
MOMCKa, aHAJIM3a U
WHTEpIpETAIIUU
nHpopManuu, u
nH(pOpPMaITMOHHBIC
TEXHOIOTHHU 1A
BBIIIOJIHEHMS 33134
npohecCuoHaNbHOM
JEATeIIbHOCTH

B o6sacTi IeHHOCTH Hay4YHOTO MO3HAHUS:
-C()OpMUPOBAHHOCTD MHPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAyKH U OOILIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha Janore KYJIBTYp,
CHOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MecTa B
MOJIUKYJIbTYPHOM MUDE;

- COBEpILEHCTBOBaHHUE S3bIKOBOM M YHMTATEIbCKOU
KYJIbTYpbl KaK CPEJICTBAa B3aUMOJCHUCTBUSA MEXKIY
JIOABMH ¥ TTO3HAHUS MUPA;

- OCO3HaHUE IIEHHOCTH HAy4YHOW JESATEIIBHOCTH,
FOTOBHOCTh  OCYIIECTBJISITh  NIPOEKTHYIO U
MICCIIEZIOBATEIIBCKYIO JESITEILHOCTD
WHJUBUAYAIBHO U B TPYIIIIE.

- YMEThb ONEpHUpOBaTh MOHATHUSAMHU: palMOHaNbHAS (QyHKIUS,
nokasaresjabHas byHKIMS, CTETeHHas byHKIMS,
norapudmuueckas (QyHKIuUS, TPUTOHOMETpUYECKUE (PYHKIIHHU,
obpaTtHble (GYHKIHUU; YMEHHUE CTPOUTh TpapuKud H3y4ECHHBIX
GbyHKIMA, UCTIONB30BaTh IPaUKU MPH U3YYEHUU MPOLECCOB U
3aBUCHMOCTEH, MpU pElIeHWH 3a7ad M3 JPYTrux Yy4eOHBIX
MPEeIMETOB U 3a/1a4 U3 PealibHOM JKU3HH; BbIpaxaTh (GopMyaamMu
3aBHCHMOCTH MEX/y BEIHUNHAMU;

- YMETh ONEpPUPOBATH MOHATUSMU: TOXKIAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CCTEMa ypaBHEHUI
U HEPaBEHCTB, PABHOCWIBHOCTH YpPAaBHEHHH, HEPABEHCTB U
CHUCTEM, palUOHAIbHbIC, HWPPALHOHAIBHBIE, TOKa3aTebHBIE,
CTEICHHBIE, norapudmMuyeckue, TPUTOHOMETPUUECKHE
ypaBHEHUs, HEPABEHCTBA M CHCTEMbI; YMETh pPeIllaTh YPAaBHECHUS,
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OBnanenue YHUBEPCAIbHBIMU
MI03HABATEIbHBIMU JICHCTBUSMMU:

B) paboTa ¢ nHpOpMaIUCi:

- BIIQJICTh HABBIKAMU TOJIydeHUS HHPOPMAIUH U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSTEIHLHO
OCYIIECTBIISAITh TIONCK, aHAIHM3, CUCTEMAaTU3AIHIO U
HWHTEPIPETAINIO HHPOPMAIH PA3TUNIHBIX BHJIOB H
dhopm npencTaBiIeHus;

- CO37aBaTh TEKCTHl B Pa3IMYHBIX (opmarax ¢
y4eToM Ha3Ha4eHUs HHQOpManu ¥ IeNeBOU
ayIUTOPUH, BBIOMpas ONTUMAIBHYIO (opmy
MIPEJICTABIICHHS U BU3YaTH3AIIHH;

- OIICHWBAThb JOCTOBEPHOCTb, JIETUTHMHOCTbH
nHpOpMAIIMK, €€ COOTBETCTBHE TMPABOBBIM U
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIOJIb30BaTh CpeACTBA HH(MOPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTHI B peuIeHUH

yueOHBIMU

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  33a7a4 ¢  COOJIOJCHUEM
TpeOOBaHUI 3PTOHOMHKH, TEXHUKH O€30TIaCHOCTH,
TUTHEHBI, PECypCOCOCpPEeIKEHHUs, TPABOBBIX H
9THUYECKUX  HOPM, HOPM  HMH(pOPMAIMOHHOM
0€30I1aCHOCTH;

- BJIAJICTh HABBIKAMH PACIIO3HABAHUS W 3alllUTHI
uHdopmaruy, HHPOPMAIMOHHOW OE30TIACHOCTH
JIMYHOCTHU

HEpPaBEHCTBA M CHUCTEMBbI C TIOMOIIBIO PA3IMYHBIX MPUEMOB;
pemaTh ypaBHEHUS, HEPAaBEHCTBA W CHCTEMBI C MapaMeTpoM;
MPUMCHSITh YPAaBHCHHSI, HCPABEHCTBA, UX CHCTEMBI JIJISl PEIICHUS
MaTeMaTUYeCKHUX 3aJ1ad M 33/1a4 U3 Pa3IudHbIX 00JIacTeld HayKu
Y peaJbHOU KU3HU;

- yYMETh CBOOOJHO OINEPUPOBATH TOHATUSIMH: JIBIDKCHHE,
napayieIbHbI  TIEPEeHOC, CHUMMETPHUs Ha IIJIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHue MOAOOUS, MOJOO0HBIE
burypsl; yMEeTh pacrio3HaBaTh paBHbIC U MOJA0OHBIE (UTYPHI, B
TOM 4YHCIE€ B TPHUPOJAE, HCKYCCTBE, apXUTEKType; YyMETh
WCIIOJIb30BaTh ~ T€OMETPUYECKHE  OTHOIIEHHWS,  HaXOJUTh
T€OMETPUYECKHE BEJIMYMHBI (JJIWHA, YroJ, TJIONaah, O0OBeM)
MpU PEIICHWH 3a7a4 M3 JPYyruxX Yy4eOHBIX MPEAMETOB U U3
peanbHOM KU3HU

OK 03. IlnanupoBaTth 1
pean30BbIBATH
COOCTBEHHOE
npoeccuoHaIbHOE U
JTUYHOCTHOE pPa3BUTHE,
MPEIIPUHUMATEITHCKYIO
JeSITENLHOCTD B

B o6nactu AYXOBHO-HPAaBCTBCHHOI'O BOCIIUTAHUA:
- C(I)OpMI/IpOBaHHOCTb HPaBCTBCHHOI'O CO3HAHUA,
OTHUYCCKOI'O ITOBCIACHMUA

- CIIOCOOHOCTH OICHUBATH CUTYAllUIO U IIPUHUMATDH
OCO3HAHHBIC peuicHus, OPUCHTHUPYSCH Ha
MOPAJIbHO-HPABCTBCHHBIC HOPMBI U ICHHOCTH,

- OCO3HAHHMC JIMYHOI'O0 BKJIaJla B TIOCTPOCHUC

- YMETH OIICPHUPOBATH IIOHATHUAMM palOHaJIbHBIC,
HppalOHaJIbHbBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
J'IOFapI/Iq)MI/I‘leCKI/Ie, TPUTOHOMETPUUCCKUC YpaBHCHUA u

HEPABEHCTBA, UX CUCTEMBI;
- YMETb ONIEPHUPOBATh MOHATUSIMH: MHOTOIDAaHHHUK, CEUEHUE
MHOTOTpaHHHMKa, KyO, Mapajulelenuies, Npu3Ma, MUpaMuia,
¢urypa M TNOBEPXHOCTb BpALICHMs, LMIMHIP, KOHYyC, HIap,
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npoeccuoHanbHOU cdepe,
UCIIOJIb30BATh 3HAHUS 110
(MHAHCOBOW TPAaMOTHOCTH B
Pa3IUYHBIX KU3HECHHBIX
CHUTYaIHSIX

YCTOWYMBOTO OYTyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POIUTEIISIM
U (WIM) IpyruM 4jeHaM CEMbH, CO3JIaHHUIO CEMbU
HAa OCHOBE OCO3HAHHOTO WPHUHATHS IIEHHOCTEH
CEMENHON KWU3HU B COOTBETCTBUM C TPATULUSIMU
HaposoB Poccuu;

OBnaneHue YHUBEPCAIBHBIMU  PETYISTHBHBIMU
JICUCTBUSMU:

a) caMOOpraHu3aIus:

- CAMOCTOSITEJIBHO OCYIIECTBIISATH MO3HABATEIHHYIO
NESITETbHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh M

(dhopmMynupoBaTth COOCTBEHHBIE 3a1aun B
00pa3oBaTeIbHON JIEATETLHOCTH M YKU3HEHHBIX
CUTYaIHSIX;

- CaMOCTOSITENIHO COCTAaBJISATh IUIAH pPEHICHHUS
npoOJieMbl C YY4ETOM WMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEMOYTCHHIA;

- TaBaTh OIICHKY HOBBIM CHTYaIlUsIM;
crocoOCTBOBaTh (POPMUPOBAHHUIO U TPOSBICHUIO
IIMPOKOH 3PYAUIIMU B Pa3HBIX OOJIACTSX 3HAHHIA,
MIOCTOSIHHO TIOBBINIATH CBOM 0Opa30BaTEIbHBIA U
KYJbTYPHBII YPOBCHb;

0) CAaMOKOHTPOJIb:

UCIIOJIb30BaTh TPHUEMBI PEQIICKCUU ISl OICHKU
CHUTYalllH, BHIOOpA BEPHOTO PEIIICHHS,

- yYMeTh OIICHMBAaTh PUCKA U CBOEBPEMEHHO
NPUHUMATh PELICHHUS 110 UX CHIKEHHIO,

B) SMOIIMOHAJILHBIN WHTEIUICKT, MPEATOJIaratoniui
c(hOpMHUPOBAHHOCTH:

BHYTpPEHHEH MOTHBAIIUH, BKITIOYATOIIEH
CTpeMJIEHHE K JIOCTIDKEHHIO LeTH U YCIexy,
OTNITUMHU3M, WHUIUATUBHOCTb, yMEHUE
JIEMCTBOBATh, UCXOMS U3 CBOUX BO3MOXKHOCTEH;

cdepa, cedeHuss (UTYpPHI BpAIICHUS, IUIOCKOCTh, KACAIOMIAsICS
cdepbl, LUIMHIPA, KOHYCA, IUIOLIaAb OBEPXHOCTH IMUPAMUJBL,
OpU3MBbl, KOHYCa, LWIMHJIpPA, IUIOIAgL cdepbl, 00beM Kyoa,
OPSIMOYTOJIBHOTO — TMMapajulelenumesna, MHPaMHIbI, TPHU3MBI,
IIMHApPA, KOHYyCa, I1apa; yMEHHe n300pakaTh MHOTOTPAHHUKHU
N TIOBCPXHOCTU BpaAlICHHA, UX CCUCHUA OT PYKH, C IMOMOLIBIO
YEpPTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTIB; YMETH
pacro3HaBaTh ~ CHMMETPHIO B TPOCTPAHCTBE;  YMETh
Pacrio3HaBaTh NpaBHUJIbHBIC MHOTOI'PAHHUKH,

- YMETb OIEpUPOBATH MOHATUAMH: IPAMOYrOJbHas1 CHUCTEMa
KOOpAWHAT, KOOPANHATBI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE MPOM3BEJACHUE, YroJl MEXKIy BEKTOpPaMH, CyMMa
BCKTOPOB, IMPOU3BECACHHUE BCKTOpa Ha 4YHUCIO0, HAXOIUTb C
MOMOIUIBIO U3YYEHHBIX (POPMYI KOOPAUHATHI CEPEIMHBI OTPE3Ka,
PACCTOSTHUE MEX/Ty ABYMSI TOUKAMH
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- HMMATHUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh
SMOLMOHAIBHOE COCTOSIHUE JPYIMX, Y4HMTHIBATh

€ro npu OCYIICCTBJICHUHN KOMMYHUKAIHUHU,
CIIOCOOHOCTH K COYYBCTBHUIO U COIICPCIKNBAHUIO,
- COMaJIbHBIX HaBBIKOB, BKJIIOYArOIINX

CIOCOOHOCTH BBICTPAUBATh OTHOIIIEHUS C IPYTUMHU
JIOJbMU, 3a00TUTHCS, TIPOSIBJISITH HWHTEpPEC U
paspeniaTh KOH()IUKTHI

OK 04 D¢ dexTrBHO
B3aMMO/ICMICTBOBATh U
paboTath B KOJUIEKTHBE U
KOMaHj1ie

TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH
¥ CaMOOTIPEICTICHUIO;

-OBJIQJICHUE HaBBIKAMU y4eOHO-
HCCIIEIOBATENBCKOM, MPOEKTHOW W COUUAIBHOU
JIeITETLHOCTH;

Osnagenue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMHU JICHCTBUSIMH:

0) coBMeCcTHas ACSITEIHHOCTD:

- TIOHMMaTh ¥ WCIOJIb30BaTh IPEUMYIIECTBA
KOMaHJIHOU U WHIUBUIyaTbHON PaOOTHI;

- TpUHUMATh €M COBMECTHOM NEATEIbHOCTH,
OpPraHU30BBIBATh U KOOPJAUHUPOBATH JCHCTBHUS IO
ee IOCTH)KEHHIO:. COCTaBJIATh IIJIaH JEHCTBUH,
pacrpenensaTh POJu ¢ y9eTOM MHEHUH Yy4aCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH M BBINOJIHATH paboTy B
YCIOBUSX peanabHOTO, BHUPTYAJIbHOTO u
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIISITh TMO3UTHBHOE CTPATETHMYECKOE
MOBE/ICHUE B PA3IMYHBIX CHUTYAlMSIX, MPOSBIATH
TBOPYECTBO H BOOOpakeHue, OBITE
MHUIIMATUBHBIM.

OBnajgeHue YHUBEPCAIbHBIMU  PETYISATUBHBIMU
JIECUCTBUSIMHU:

T') IpUHATHE ce0sl U APYTUX JIIOJIeH:

- yMEeThb ONEpUPOBATh TOHATHSAMHU: CIyJalHBI OMBIT U
citydaiiHOe cOOBITHE, BEPOSITHOCTD CIYy4alHOTO COOBITHS; YMETh
BBIUUCIIAT BEPOSITHOCTh C HCIOJB30BaHUEM TpadudecKux
METOJIOB; TIPUMEHSTH (OPMYIIBI CIOXKEHHS W YMHOXCHUS
BEPOSITHOCTEH, KOMOWHaTOpHBIE (akTel U (QOpPMYyNbl IpHU
pelIeHUH 3aJad; OIICHUBATh BEPOSATHOCTH PEATBHBIX COOBITHIA;
3HAaKOMCTBO CO CIIy4ailHbIMU BEJIMYMHAMM; YMEHHE IPUBOAUTH
IPUMEpPBI TPOSIBIICHHS 3aKOHA OOJBIINX YKMCET B MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHHUSX;

- YMETb CBOOOJHO ONEPHUPOBATH MOHATHSMHU: CTENEHb C LEJIbIM
HoKa3aTejaeM, KOPEHb HATypajJbHOW CTENEHH, CTENEeHb C
pallMOHATIBHBIM IIOKa3aTelieM, CTEeNEeHb C JIeMCTBUTEIIbHBIM
(BELIECTBEHHBIM) IIOKa3aTeneM, Jorapupm 4ucia, CHHYC,
KOCHHYC U TaHI'€HC [TPOM3BOJILHOIO YHCIIA;

- yM€Th CBOOOJIHO ONEPUPOBATH MOHATHIMU: IT'papuK QYHKIHH,
obOpaTHast QyHKIHA, KOMIO3UIUS GYHKINN, TUHEWHas QyHKIuS,

KBajpaTHuHas (yHKIMS, CTeleHHas QYHKIUS C  [eIbIM
noKaszaTejieM, TPUTOHOMETPUYECKUE (QYHKIMH, OOpaTHBIC
TPUTOHOMETPHUYECKHE byHKINH, nokazaresbHast u
norapudmuueckas  (YHKIUH; YMEThb CTPOHUTh  TpaduKu

(byHKIU, BHIIOJIHATH IpeoOpa3oBaHus rpadukoB GyHKIUI;

- yYMeThb WCHOJb30BaTh TIpadukd (YHKUUH I W3y4eHHS
IPOIIECCOB M 3aBUCHUMOCTEH NpPU pELICHUM 3aJad U3 JPYrux
y4eOHBIX MpPEIMETOB W U3 peaJbHOM >KU3HU; BBIpaXaTb
dbopMynaMu 3aBUCUMOCTH MEX/1y BETMUYNHAMU;

15



- IPUHUMATh MOTHBBI U aPTyMEHTHI JAPYTUX JIFOIEH
IIPH aHAJIM3E PE3YJIbTaTOB ACITCIBLHOCTH;

- IpHU3HABaTh CBOE MPABO M MPABO JPYTUX JIFOJEH
Ha OIINOKH;

- pa3BHBAaTh CIOCOOHOCTh IOHHMATh MHpP C
MTO3UIUH JIPYTOTO YeIoBeKa

- CBOOOJHO oOIEpUpPOBaTh MOHATHSAMM: YETHOCTh (PYHKIUH,
NEPUOJUYHOCTh  (YHKUIMH,  OTPAaHUYEHHOCTh  (pyHKUHMH,
MOHOTOHHOCTH (DYHKITUH, SKCTPEeMyM (QYHKIUHU, HAHOOJbIIEE U
HaVMEHbIIee 3HAuYeHUs (YHKIMM HA TPOMEXKYTKE; YMETb
NIPOBOJIUTH UCCIIEI0OBaHUE (DYHKIINU;

- YMEeThb HCIIOJIb30BaTh CBOWCTBA M Trpapuku (QyHKIUN s
pelieHysl ypaBHEHMM, HEpaBEHCTB W 3aJady C [apaMeTpami;
M300pakaTh Ha KOOPAMHATHOM TUIOCKOCTH MHOKECTBA PEIICHUM
ypaBHEHUH, HEPABEHCTB U UX CUCTEM

OK 05 OcymiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
TOCYJIapCTBCHHOM SI3BIKE
Poccutickoit dexnepaiuu ¢
Y4€TOM 0COOCHHOCTEH
COLIMANIBHOTO U KYJBTYPHOTO
KOHTEKCTa

B 001acTH 3¢TeTUYECKOTO BOCITHTAHMS:

- OCTETHMYECKOE OTHOIICHHE K MHpPY, BKIIOUas
ACTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBa, CMOpPTa, Tpyla W OOMIECTBEHHBIX
OTHOIIICHUM;

- CIOCOOHOCTh BOCIPHHHUMATh Pa3IUYHBIC BUIBI
HUCKYCCTBa, TPAIuLIMM W TBOPUYECTBO CBOETO H
JpYyruX HapOJOB, OIIYIIaTh AMOIHUOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

- YOKIEHHOCTh B 3HAYMMOCTH JUIS JTMYHOCTH H
oO1IecTBa OTEYECTBEHHOI'O H MHUPOBOTO
MCKYCCTBA, 3THUYECKUX KYJIbTYPHBIX TPAJULIMN U
HapOJHOTO TBOPUYECTBA;

- TOTOBHOCTbh K CaMOBBIP@KCHHUIO B Pa3HbIX BHIAX

UCKYCCTBA, CTPEMJICHHE MPOSBJIATH KadyecTBa
TBOPYECKOM JINYHOCTH;

OBnageHue YHUBEPCATBHBIMU
KOMMYHHKATUBHBIMH JICHCTBUSMU:

a) oOmieHue:

- OCYILECTBJIATh KOMMYHUKAIIMU BO BceX cdepax
JKHU3HH;

- pacro3HaBaTh HeBepOaTbHBIE CPECTBA OOIICHMS,
MMOHMMATh  3HAUCHHE  COLMAJbHBIX  3HAKOB,
pacrno3HaBaTh MPEMOCHUTKU KOH(JIMKTHBIX

- YyMETb ONepUpOBaTh MOHIATUSIMH: CpelHee apudMeTudyeckoe,
MeauaHa, HauOoJplllee M HaMMEHbllee 3HaueHHs, pa3max,
JUCIepcusi, CTaHIAApTHOE OTKJIOHEHHE YHCIOBOro Habopa;
YMEHHME  U3BJeKaTb,  HWHTEPIPETHpPOBaTh  HHGMOpMalHIO,
NpEJICTaBICHHYI0 B Tabnuuax, Ha JaudarpaMmax, rpadukax,
OTPaXaIoIIyl0 CBOWCTBA pEAJbHBIX MPOLECCOB U SBJICHUM;
MPEJCTaBIATh UHGOOPMALIMIO C TMOMOIIBIO TabJIUI] U JAUarpaMM;
UCCIIEIOBaTh CTAaTHCTUYECKUE JaHHbIE, B TOM 4HCIE C
pUMEHEHHEM I'paUyecKUX METOI0B U SJIEKTPOHHBIX CPEICTB;

- YMETh OINEpPUPOBATh MOHATUSMHU: TOUKA, MpsMasi, MJIOCKOCTH,
MPOCTPAHCTBO, ABYI'PAHHBIM Yroj, CKpEIIMBAIOIIUECS MpsMbIE,
NapajuieIbHOCTh M NEPHEeHIUKYISIPHOCTh  MPSMBIX U
IUIOCKOCTEH, Yroa MeXIy MpsIMBIMH, YroJl MeXAy MNpsIMOd u
IUIOCKOCTBIO, YTOJI MEXK/Y MIOCKOCTAMM, PACCTOSHUE OT TOUYKU
0 TUJIOCKOCTH, PACCTOSIHHME MEXIY NpPSIMBIMH, PAaCcCTOSIHHUE
MEX1y IITOCKOCTSAMH;

- YMETh UCIOJIb30BATh MPH PEUICHUH 3a7a4 U3Y4YCeHHbIE (DAKThI U
TEOpEMbI IJIAHUMETPUHU; YMEHHUE OLICHUBATh Pa3Mephbl 0OHEKTOB
OKpY>KaIoIllero Mupa
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CUTYAILIMH ¥ CMATYATh KOH(JIUKTHI;
- pa3BEepHYTO M JIOTMYHO H3J1araTb CBOI TOUYKY
3pEHMSI C UCTIOIB30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06. ITposiBisATH

TPk JIaHCKO-
MaTPUOTHYECKYIO MO3UIIUIO,
JEMOHCTPHUPOBATH
OCO3HAHHOE TIOBE/ICHUE HA
OCHOBE TPATUIIUOHHBIX
00111eYeT0BEUECKIX
IICHHOCTEH, B TOM YHCJIIE C
Y4€TOM TapMOHH3AIUN
MEKHAIIMOHAJIBHBIX U
MEXPETUTHO3HBIX
OTHOIIIEHU, TPUMEHSTh
CTaH/IapThI
AHTUKOPPYIIIHOHHOTO
MOBEICHUS

- OCO3HaHWE  OOY4YalOUIMMHCA  POCCHUHCKOU
Fpa)KﬂaHCKOfI HUICHTUYHOCTH,

- LEJICHAIIPABJIICHHOE  Pa3BUTHE BHYTPEHHEHU
103U HU JIMYHOCTHU Ha OCHOBC AYXOBHO-

HPaBCTBEHHBIX IIEHHOCTEW HapoaoB Poccuiickoi
denepanuv, HUCTOPUYECKUX U  HAIMOHAIBHO-
KYJIbTYPHBIX TpaJuIAH, (HOPMUPOBAHHE CHUCTEMBI
3HAQYMMBIX I[ICHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AHTUKOPPYIITUOHHOTO MHPOBO33pPEHUS,
MPaBOCO3HAHMS, DKOJOTHYECKON KYJIbTYPHI,
CITOCOOHOCTH CTaBUThH IEJIM U CTPOUTD KHU3HEHHBIC
IUTaHEL;

B gactu rpak1aHCcKOro BOCITUTAHHUS:

- OCO3HAaHHWE CBOWX KOHCTHTYIIHOHHBIX TIPaB H
00s13aHHOCTEH, YBOKCHHE 3aKOHA U TTPABOTIOPSIKA;
-  TpUHATHE TPATUIMOHHBIX  HAIMOHAIBHBIX,
00II[eYEIOBEYSCKUX T'YMaHUCTHYECKUX u
JEMOKPATUICCKUX [ICHHOCTEH;

- TOTOBHOCTh ~ TPOTHUBOCTOSITh  HJCOJIOTUH
IKCTPEMHU3MA, HalMOHAJIN3Ma, KceHodoOouwu,
JTUCKPUMHHAIIMU TI0 COLUAIBLHBIM, PEIMTHO3HBIM,
PacoBbIM, HAITMOHAJILHBIM ITPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO IESTEIHHOCTH B
UHTEepecax rpakJaHCKOTO OOIIeCTBa, y4acTBOBATh
B caMOyIpaBJeHHMH B o0Omeo0pa3oBaTeIbHON
OpraHu3aIun Hu JIETCKO-FOHOIIIESCKHUX
OpraHu3aIusix;

- yYMEHHME B3aUMOJECHCTBOBaTh C COLMAIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C MX (DYHKIUSMU U
Ha3zHa4YEHHUEM;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPANHATHI BEKTOPA,
CKaJISIpHOE IIPOU3BEJICHHUE, YTOJI MEX Ay BEKTOpaMu, CymMMa
BEKTOPOB, IPOM3BE/IEHUE BEKTOPA HA YUCIIO; HAXOAUTD C
MOMOUIBIO U3YYEHHBIX POPMYJ KOOPIAUHATHI CEPEANHBI OTPE3KA,
paccTOsIHUE MEX/1y IBYMS TOUKAMH;

-yMeTh BbIOUpATh MMOAXO AN U3yYEHHBINH METOT ISl pEeLICHUS
3aJa4d, paclio3HaBaTh MaTeMaTHuecKue (akThbl U
MaTeMaTHYeCKUe MOJIETH B MPUPOIHBIX U OOLIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOIUTH PUMEPHI
MAaTE€MAaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTeMaTU4eCKON HayKH.

- yMeTb ONEPUPOBATh TMOHATHUSIMU: CIy4alHBIH OMNBIT U
CIy4aiiHOE€ COOBITHE, BEPOSTHOCTh CIYyYailHOTO COOBITHS; YMETh
BBIUHCIISTh BEPOATHOCTh C HCMONB30BAaHHEM TrpapruecKux
METOJIOB; TPUMEHATH (OPMYJbl CJIOKEHUS U YMHOXKECHHUS
BEPOSITHOCTEeH, KOoMOUHaTOpHBIE akThl U  (GOpMyJIbl MpU
pElIeHNHU 3aJ]a4; OLIEHUBATh BEPOSTHOCTU PEANbHBIX COOBITU;
3HaKOMCTBO CO CIy4ailHBIMU BEJIMYMHAMU; YMEHHE MPUBOJUTH
pUMEpHI MPOSIBICHUS 3aKOHA OOJBIINX YKCEN B IPUPOJIHBIX U
OOIIECTBEHHBIX SBJICHUSAX
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- TOTOBHOCTb K T'YMaHHUTAapHON M BOJIOHTEPCKOU
JEATENBHOCTH;

NaTPUOTHYECKOIO BOCIIUTAHMS:

- cOPMHUPOBAHHOCTH POCCHUHCKOW TpaXKTaHCKOU
UJCHTUYHOCTH, IAaTPUOTHU3MA, YBAXKEHUS K CBOEMY
Hapoay, YyBCTBA  OTBETCTBEHHOCTH  Iepen
Ponunoii, ropocty 3a cBor Kpaid, cBoro Ponuny,
CBOM SI3bIK M KYyJBTYpPY, HPOLIIOE W HACTOSIIEE
MHOTOHAIIMOHAIIBHOTO Hapojaa Poceuw;

- IIEHHOCTHOE OTHOLIEHHWE K TOCYAApCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U  IHPUPOJHOMY
HacleAWlo, MNaMATHUKAaM, TPaAWLUsAM HapOJOB
Poccun, pgoctmxkenmsm  Poccnm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;

- uaedHas  yOeXJEHHOCTb, TOTOBHOCTh K
CIIyeHUIo U 3amure OTeuecTBa, OTBETCTBEHHOCTD
3a ero Cyan0y;

OCBOCHHBbIE  OOYYaIOLIUMUCS  MEXIIPEIMETHBIE
HNOHSTHUSIT W YHUBEpCaJbHbIE y4eOHbIE NEHCTBUS
(perynsTUBHBIE, [I03HABATEJIbHBIE,
KOMMYHHUKATHBHBIE);

- CIIOCOOHOCTh ux HCIIOJIb30BaHUs B
NO3HABATEIBHOW WM COLMAJIBHOM  IPaKTHUKE,
FOTOBHOCTh K CaMOCTOSTEIbHOMY IJIAHUPOBAHUIO
U OCYIIECTBIICHHIO  y4eOHOH  JIEeATEIBHOCTH,
OpraHu3alui  y4eOHOro  COTpyIHHYECTBa C
Nearorn4yecKuMU pabOTHUKAMU U CBEPCTHUKAMH,
K YYaCTUIO B TIOCTPOEHUU HWHJMBUAYAIbHOU
00pa3oBaTesIbHON TPAECKTOPHH;

- OBIIQJICHHE HaBbIKaMU y4eOHO-
MCCIIEIOBATENIBCKON, MPOEKTHON U COLIMATIbHOM
JEATEIbHOCTH

OK 07 CoxelicTBOBaTH

- HC IIPUHUMATDH HeﬁCTBHH, IMPUHOCAIINEC BPC

- YMCThb OICPUPOBATL TOHATUAMMU: (I)yHKI_[I/I}I, HCIIPCPbIBHAA
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COXPAHEHUIO OKPYKAKOIIEH
Cpelbl,
pecypcocOepexeHHIo,
MIPUMEHSTH 3HaHUsI 00
M3MEHEHHUH KJIMMAaTa,
MPUHIIMIIBI OEPEKITUBOTO
MIPOU3BOJICTBA, 3PPEKTUBHO
NENCTBOBATH B
Ype3BBIYaHBIX CUTYAIHIX

OKpYKalollel cpere;

- yMeTb IPOTHO3UPOBATh HEOIArONPUATHBIE
9KOJIOTMYECKUE MOCIIEACTBUS MPEANPUHUMAEMBIX
JENCTBHM, IPEAOTBPALLATH UX;

- pacLIMPUTh OMBIT ACSITEIBHOCTU 3KOJOTHYECKON
HaIpaBJIEHHOCTH;

- pa3palaThiBaTh IUIaH pelIeHUs MpoOJIeMBbl ¢
YU4ETOM aHalu3a UMEIOUIUXCS MAaTepHalIbHbIX H
HeMaTepUaIbHBIX PECYPCOB;

- OCYIIECTBIISATh  II€JIEHANPABJICHHBIH  TOUCK
IepeHoca CpeAcTB M CHOCOOOB JEHCTBHS B
poheCCHOHANBHYIO CPEY;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- MpeJyUIaraTb HOBBIE MPOEKTHI, OLICHUBATh UJIEU C
O3 HOBU3HBI, OPUTMHAIIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

- JaBaTh OLEHKY HOBBIM CHTYyallUsIM, BHOCHTH
KOPPEKTUBBl B JIEATEIBHOCTh,  OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM

GyHKUMS, POU3BOJHAs, IE€pPBOOOpa3Has,  OIpPENEICHHbIN
UHTETpall; YMETb HaXOJWUThb IPOU3BOJIHBIE BJIEMEHTAPHBIX
(GyHKUMM, UCIIONB3Yys CIPAaBOYHBIE MaTepHalibl, UCCIENOBATh B
NPOCTEUIINX CIy4asX (YHKIUH HAa MOHOTOHHOCTH, HaXOJWUTh
HauOOJbIINE M HAUMEHBIINE 3HA4YeHUs (YHKIMM; CTPOUTH

rpa@ukd  MHOTOYJIEHOB C  HCIIOJIb30BAHHWEM  ammapara
MaTe€MaTHYECKOTO aHalu3a; IPUMEHATh IPOU3BOJHYIO IIPHU
pemieHMn  3aJa4 HAa  JBIDKEHHUE;  pellaTb  IPaKTHUKO-

OpI/IeHTI/IpOBaHHI)Ie 3a1a4u Ha HaI/I6OJ'II)IHI/IC U HAUMCHBIIINEC
3HAa4YEHUs, Ha HaXO0XXIECHHUE IIyTH, CKOPOCTH U YCKOPEHUS;

- yMeTI) OHepI/IpOBaTB IIOHATUAMUA. IBUXKXCHUEC B HpOCTpaHCTBe,
1o/100HbIe (DUTYpPHI B MPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHHE
ioniaied MOBEPXHOCTEM M 00bEeMOB MOJOOHBIX (UTYp TpHU
pEIIeHNH 3a/1a9;

- YMEThb BBIUMCIATH T€OMETPUUYECKUE BEIMYMHBI (JJTMHA, YTrOJI,
miomaas, oOBeM, IUIOmAah TMOBEPXHOCTH),  HCIOJB3Ys
W3y4eHHBIC (OPMYIIBI 1 METOIbI

[IK 1.2. IToanepxuBath
paboToCIoOCOOHOCTh
anmnapaTHO-MPOTrPaMMHBIX
CPEICTB YCTPOUCTB
MH()OKOMMYHUKAITMOH-HBIX
CUCTEM

IIK 1.6. OcymecTBisATh
VMHBEHTapHU3aLHI0
TEXHUUYECKUX CPENICTB
ceTeBO MHMPACTPYKTYPHI,

B wacTtu Tpy0BOro BOCIIUTaHHUS:

- TOTOBHOCTHh K TpPYyIy, OCO3HAHHME ILIEHHOCTU
MacTepcTBa, TPYy10Jo0ue;

- TOTOBHOCTh K aKTUBHOW  JESITENbHOCTU
TEXHOJIOTUYECKON U COIMANbHON HaNpaBIEHHOCTH,
CHOCOOHOCTh ~MHHUIIMMPOBATh, IUJIAHUPOBATh U
CaMOCTOSITENILHO BBIMOIHSTH TAKYIO A€ATEIbHOCTD;
- UHTEpeC K pa3IMYHBIM chepam
npodeccnoHanbHOM NesSTeNbHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U
camM000pa30BaHUIO HA TPOTSHKCHUH BCEH KU3HU.
Osnanenue YHHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIHHBIMU ICHCTBUSMMU:

- yMeTb BBIOMpATh MNOAXOISIIMM H3Y4EHHBIH METOX Ul
peleHusl 3ajadM, paclo3HaBaTb MaTeMarudeckue (akTbl U
MaTeMaTU4YeCKUe MOJEIN B IPUPOAHBIX M OOLIECTBEHHBIX
SBJICHUSIX, B HCKYCCTBE;

- yYMETh MOJIEIUPOBaTh peajlbHbleé CHUTYyallUH Ha S3bIKe
MaTEeMaTUKH; COCTABIATh BBIPAXKEHUS, YPABHEHUS, HEPABEHCTBA
U MX CHCTEMBI IO YCIOBHUIO 33Ja4M, UCCIIE0BATh MOCTPOECHHbIE
MOJIeNn c UCIIOJIb30BaHUEM anmapara anreopsl,
WUHTEPIIPETUPOBATh  NOJNYYEHHBIH  PE3yJbTarT; CTPOUTH
MaTEMaTUYECKUEe MOJEIN C TOMOLIBI0 TIEeOMETPHYECKHUX
HOHATUH U BEJNWYMH, pelllaTh CBSI3aHHbIE C HUMU MPAKTHUECKUE
3a/1a4y; COCTaBIIATh BEPOSATHOCTHYIO MOJEIb "
MHTEPIPETUPOBATH MOJTyYEeHHBIH pe3ynbTaT; peuarhb
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KOHTPOJIb 000PYIOBAHHUS
HOCJIE IIPOBEAECHHOTO
pEeMOHTa

I1K 2.3. OcymectBiath cOop
JAHHBIX JUISl aHAJIN3a
WCIOJIb30BAHUA U
(YHKIIMOHUPOBAHUS

HpOFpaMMHO-TeXHI/I'-IeCKI/IX
Cpe)ICTB KOMHI)IOTepHI)IX
cereit

T1K 4.2. BEInoaHSITL BBOI U
00paboTKy nH(pOpMaIHK HA
AIEKTPOHHO-

BBIYMCIINTENLHBIX MaIlIHHAX

a) 0a30BbBIC JIOTUYCCKHUE ACHCTBUS .

- CaMOCTOSITEIIEHO (hopMyIuUpoBaTh u
aKTyaJIM3upoBaTh NpoOJIeMy, paccMaTpuBaTh e
BCECTOPOHHE;

- YCTaHaBJH/IBaTI) CanCCTBCHHbIﬁ HpI/I3HaK nim
OCHOBAHHUA JIA CpaBHCHI/IH, Knaccnq)m(aunu 158
00001IeHMS;

- OmpenensaTh IENH JeATCIIbHOCTH, 3a/1aBaTh
HapaMeTpH 158 KpI/ITCpI/II/I UX JOCTHIKCHUA,

- BBIABJIATDH SaKOHOMepHOCTI/I nu HpOTI/IBOpqu/IH B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTH KOppeKTI/IBBI B JACATCIIBHOCTD,
OLICHUBATh COOTBECTCTBUC peBy.]'II)TaTOB OEIIAM,
OLICHUBATH pI/ICKI/I HOCHC}ICTBI/Iﬁ JACATCIIBHOCTH,

- pa3BUBATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUN
YKH3HEHHBIX ITPO0JIeM

0) 0a30BBIC UCCIIEAOBATEIIBCKUE JCHCTBUSA:

- BIIQJICTh HABBIKAMH Y4eOHO-HCCIICA0BATEIHCKOM
u MIPOEKTHOM JIESATEILHOCTH, HaBBIKAMH
paspeleHus mpooeM;

- BBIABJIATH HPHYUHHO-CJICJCTBEHHBIC CBSI3U H
aKTyaJIM3MpOBaTh 3aja4dy, BBIJIBUraTh THIIOTE3Y €€
peIICHHUS, HaXOIUTh apryMEHTBI JUIST
JI0Ka3aTelbCTBA CBOUX YTBEPXKJICHUM, 3a1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHS,

- QHAJM3UPOBATh IOJIYYCHHBIC B XOJIE PEUICHHS
3aauu Pe3yJIbTaThl, KPUTHYECKH OILICHHBATh HX
JOCTOBEPHOCTh, IIPOrHO3MPOBATh H3MEHEHHE B
HOBBIX YCIIOBHUSIX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO U
MPAKTHYECKYIO 00JacTH KU3ZHEACSITEIbHOCTH;

- yMeTb HWHTETPUPOBATH 3HAHUS M3 Pa3HBIX
MIpeIMETHBIX 00acTei;

MPUKIAAHBIC 3aJladyu CPECACTBAMH MATCMATHYCCKOT'O aHajliki3a, B

TOM YHCIIE COLHUAIBHO-
Xapakrepa

OKOHOMHUYECKOTO ¥ (U3UUYECKOTO
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- BbIABHUI'aTh HOBBIC niaeu, npeajiaratb
OPUTMHAJIbHBIC MOAXO0AbI U PCIHICHUA.

OBnanenue YHUBEpCAJIbHBIMU
KOMMYHHKATHUBHBIMH JICHCTBUSMU:
a) oOmeHue:

- OCYILIECTBJISITh KOMMYHHMKAIIMA BO BceX cdepax
JKU3HU,

- pacrio3HaBaTh HeBepOaIbHBIE CPECTBA OOIICHMUS,
MIOHUMATh  3HAYCHHE  COLMAJbHBIX  3HAKOB,
pacro3HaBaTh MIPEATNOCHUTKA KOH(THKTHBIX
CUTYAIMH ¥ CMSATYATh KOH(JIUKTHI;

- BJIQJCTh PA3IMYHBIMH CIIOCOOAMH OOIICHUS H
B3aUMO/JICHCTBHS,

- QpTYMEHTHPOBAaHHO  BECTH  JMAJOT, YMETh
cMATYaTh KOH(MDIUKTHBIC CUTYAIIHH;

- pa3BEpHYTO W JIOTMYHO U3JIaraTh CBOIO TOYKY
3pEHHSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB;

0) coBMeCcTHas ACSITEIHHOCTD:

- IOHUMaTh H  HCIIOJIB30BaTh IPEUMYIIECTBA
KOMAaH/IHOW ¥ MHANBUIYaTbHON pabOTHI;

- BBIOUpaTh TEMATHKy W METOJIbl COBMECTHBIX
JNEHUCTBUM ¢ ydyeToM OOIUX HMHTEPECOB U
BO3MOYKHOCTEH KaXKJ0T0 YICHAa KOJUICKTHBA;

- IPUHUMAaTh ICJIM COBMECTHOW JIE€ATEIILHOCTH,
OpPraHU30BBIBATh U KOOPJIUHUPOBATH JCHCTBHUS IO
e JOCTHKECHHMIO: COCTaBIIATh IUIAH JICHCTBUI,
pacrpeAensTh  poJIM  C  y4ETOM  MHEHHH
YYaCTHUKOB, OOCYXIAaTh pPe3yJlbTaThl COBMECTHOM
paboThI;

- OILICHMBAaTh KA4eCTBO CBOETO BKJIaJa M Ka)KJIOTO
y4acTHUKAa KOMaHIbl B OOMMIA pe3yapTaT IO
pa3paboTaHHBIM KPUTEPHUSIM;

- Ipejiaratb HOBbIE IMPOEKTHI, OIIEHUBATh UJEU C
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MO3ULIH HOBHU3HBI, OPUTHHAJILHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

- KOOPJUHUPOBATh W  BBINOJHATH paboTy B
YCIOBUAX peanbHOTO, BUPTYaAJILHOTO u
KOMOMHHMPOBAHHOTO B3aMMO/ICUCTBUS;

- OCYIIECTBJISITh ~ TMO3UTUBHOE  CTPATETHUYECKOE
TOBEJICHNE B PA3IMYHBIX CUTYAIUSX, MPOSIBIATH
TBOPYECTBO M BOOOpaKEHUE, OBITh MHUIIMATHBHBIM
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2. CTpyKTYypa H cofep:kaHue 00111e00pPa30BaTENIbHOM TUCIUIINHBI

2.1. O0bemM JUCHMILIMHBI U BUABI Y4eOHOU padoThl

Bua yueOHo# paGoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JHCHUTIMHBI 308
B T.4.

OcHoOBHOE coep:KaHue 244
B T. 4.

TEOpPETHYECKOE 00yUueHue 220
MPAKTAYECKUE 3aHATUS 24
IIpo¢deccnoHaILHO-OPHEHTHPOBAHHOE COepKaHUe (CoAepKaHue 56
NPHUKJIATHOT0 MOAYJIA)

B T. 4.

TeOpeTHYecKoe 00ydeHne -
MPAKTUYECKHUE 3aHATHS 56
KoncyabTanuu 2
IIpome:kyTouHnas arrectauus B popme nuddepeHuMpPOBaHHOIO 3aUeTa

(1 cemecTp)

IIpome:kyTouHasi aTTecTanusi B popMe 3K3amMeHa (2 cemecTp) 6
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2.2. TeMaTH4eCKHH IJIAH U COAEP/KaHUE IMCUUIIMHBI

Conepxxanue yueOHOro Marepuasia (OCHOBHOE H PO ecCHOHAIBLHO-

HaumeHoBaHue pa3je/ioB u O0bem | ®opmupyemble
Tem OpPMEHTHPOBAHHOE), JIA00PATOPHBIE H MPAKTHYECKHE 3aHATHS, CAMOCTOSATEIbHAsA 4acoB | KoOMmeTeHImH
padoTa o0y4yaumxcs
1 2 3 4
Pazjea 1. I[loBTOpenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 22 OK 01., OK 02.,
Tema 1.1 Lens u 3anaun Cojaep:kanue yueOHOro MaTepuajia 2 OK 03., OK 04.,
MaTEMaTHKH TIPY OCBOEHHH Ba30Bble 3HAHMSA W yMEHUS 110 MaTEMATHKE B MPO(ECCHOHATLHON U B IOBCEIHEBHON OK 05., OK 06.,
CIIEIATFHOCTH IeATeTbHOCTH OK 07.,
Tema 1.2 Yncna u Beruncienus. | Cogepskanne y4eOHOTo MaTepuaJa 2 K 1.2, TIK 1.6,
Beipaskenns u nmpeoOpazoBaHust | J[eficTBUS HaJ TOJIOKUTEIBHBIMU U OTPHUIATEIILHBIMH YHCIIAMH, OOBIKHOBEHHBIMU H 1K 2.3, 11K 4.2
JNECATUYHBIMA  ApoOsiMu. JIeHCTBUS €O  CTemeHsAMH, (OPMYIIBI  COKPAIICHHOTO
YMHOYKCHUS
Tewma 1.3. I'eomeTrpus Ha IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COJICPKAHUE 2
MJI0CKOCTH Bunpl miockux ¢uryp u ux mromans. [IpakTHKo-OpHeHTHPOBAHHBIE 33/1a4H B Kypce
Te€OMETPUH Ha IIOCKOCTH
B TOM 4YHcJIe NPAKTHYEeCKHE 3aHATHSA 2
[IpakTrnueckoe 3anstue Ne 1
Penienne npakTHKO-OpUEHTHPOBAHHBIX 33]a4 B Kypce r€OMETpUH Ha INIOCKOCTH
Tewma 1.4 [IpoueHTHbIE Copep:xaHue y4e0HOIro MmaTepuaja 4
BBIUMCIICHUS IIpocTble npoLEeHTHI, pa3Hble cIOCOOb! MX BbIYMCIEHUs. ClI0)KHBIE IPOLICHTHI 2
B TOM 4YHcJIe NPAKTHYEeCKHE 3aHSTHSA 2
[IpakTuueckoe 3ansitue No2
[IporieHTHBIE BBIUUCIICHUS
Tema 1.5 YpaBHeHus u Conepxanue yueOHOro Marepuasa 4
HEpaBEHCTBA JluHeliHble, KBaipaTHbIe, APOOHO-JIMHEIHbIC YpaBHEHHS U HEPAaBEHCTBA 2
B TOM 4YHcJIe MPAKTHYEeCKHEe 3aHSATHA 2
[Ipaktuueckoe 3ansitue Ne 3
YpaBHEHUs 1 HEPABEHCTBA
Tema 1.6 Cucremsl ypaBHeHuil 1 | Coaepskanue y4eOHOro MaTepuaJia 6
HEpaBEHCTB CrniocoObl pelieHus cucTeM JIMHEHHbIX ypaBHeHHMH. [lonsTtus: marpuna 2x2 u 3x3,
omnpenenurens Marpuiel. Merox Taycca. CucremMbl HeNMHEHHBIX YpaBHEHUIA.
CucteMbl HEpaBeHCTB
Tema 1.7 BxonHO# KOHTpOJIb Coaepikanue yueOHOro MaTepuajia 2

Bouncnenuss u mnpeoOpas3oBanus. YpaBHEHHMs U HeEpaBeHCTBa. l'eoMmerpus Ha
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IUIOCKOCTH.
KonTtpospHast padota Ne |

Pa3nes 2 Ilpsivble M IVIOCKOCTH B POCTPAHCTBE 18 OK 01., OK 03.,
Tema 2.1. OcHOBHBIE IOHATUS Coaep:kanue yueOHOro MaTepuajia 2 OK 04., OK 07.,
crepeomerpun. Pacionoxenue | [Ipeamer  crepeomerpur. OCHOBHBIE TOHATHS  (TOYKa, MHpAMasi, IUIOCKOCT, IIK 1.2, IIK 1.6,
HPSIMBIX M TUIOCKOCTEN npocrpancTBo).  OCHOBHBIE ~ aKCHOMBI  crepeoMerpud.  Ilepecekaroruecs, IIK 2.3, 11K 4.2
napajuleJbHble M CKpeluBaonuecs npsamele. [IpuzHak 1 CBOMCTBO CKPELIUBAIOLIMXCS
npsiMbIX. OCHOBHBIE MPOCTPAHCTBEHHbIE PUTYPHI.
Tema 2.2. [lapanmnenbsHoCTb Cojaep:kaHue yueOHOro MaTepuajia 4
IPSAMBIX, IPAMOM U IJIOCKOCTH, | [lapamutenpHple mpsiMas u  1wiockocts. Ompenenenue. [lpmsnak. CpoiictBa (c
MIJIOCKOCTEH nokasarenbcTBoM). [lapamnensubie iockoctu. Omnpenenenue. [Ipusznak. CBoiicTBa (C
J0Ka3aTeNnbCcTBOM). TeTpasap u ero snemeHThl. [lapannenenumnen U ero 3J€MEHTHI.
CBoiicTBa NMPOTUBOMOJIOKHBIX I'PaHEN M nuaroHainen napamwienenunena. Ilocrtpoenune
ceueHuil. Perrenue 3agauy.
Tema 2.3. Ilepnenpukynsapaocts | Coaep:kaHue yueOHOro MaTepuajia 2
IPAMBIX, IPAMOM U IJIOCKOCTH, | [lepnenaukymnspasie  npsMble. [lapannenbHbie  TpsMble, TEPIEHAUKYISPHBIE K
IJIOCKOCTEHN wIockocTH. [Ipu3HaKk MepneHauKyIIpHOCTH TPSMOM M TUIOCKOCTH. J[oka3aTenbCcTBO.
Ilepnengukynssp wu  HakioHHas. [lepnenaukymsipHbie  MIOCKOCTH.  [Ipu3Hak
MEePIEHANKYISIPHOCTH IIIOCKocTel. JlokazarenbcTBO. PaccTosiHMS B TPOCTPAHCTBE
Tewma 2.4. Teopema o Tpex Copep:xaHue y4e0HOro MmarepuaJja 4
HEepIeHANKYIIApax Teopema o Tpex mnepneHaukyaspax. Jloka3aTeslbCTBO. YTol Mexay NpsAMOH H
IUIOCKOCTBIO. YTOJ MEX/1y INIOCKOCTSAMHU
Tewma 2.5.11apannensHele, IIpodeccnonabHO-OPHEHTHPOBAHHOE COEPKAHUE 4
NEepPIEeHANKYIISPHBIE, Axcuombl  crepeomeTpud.  llepneHIUKYNSApHOCTH  OPAMOH M IUIOCKOCTH,
CKpPELIMBAIOIUECS MPsMble HapajieIbHOCTh IBYX MPSIMBIX, HNEepHIEHIUKYIISPHBIX IUIOCKOCTH,
HEepIEHIUKYISIPHOCTb MJIOCKOCTEN
B TOM 4YHCJIe NPAKTHYECKHEe 3aHSATHSA 4
[Ipaktuueckoe 3ansitue Ne 4, 5
[TapannenbHble, NepHIeHIUKYISPHbIE, CKPEITUBAIONINE TPSIMBbIE
Tema 2.6. Pemenue 3anau. Coaepikanue y4eOHOro MaTepuajia 2
[IpsiMble U TIOCKOCTH B PacnionoxkeHnue mOpsMBIX U IUIOCKOCTEH B mpocTpaHcTBe. llepneHauKymnspHOCTh |
MIPOCTPAHCTBE napaiienbHOCTh NPSIMBIX M IUIockocTed. CkpemuBatomuecss npsMele. KoHTposabHas
pabota Ne 2
Pasnen 3. KoopauHaTsl 1 BEKTOPBI 16 OK 02., OK 03.,
Tema 3.1 JlexkapToBbI Coaepikanue yueOHOro MaTepuajia 4 OK 04., OK 07.,
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KOOPAMHATHI B IPOCTPAHCTBE. JlexapToBBl KOOpAMHATBHI B IpocTpaHcrsBe. Ilpocreiimne 3agauv B KOOPAMHATAX. IIK 1.2, IIK 1.6,
Paccrosnue mexny nByms PaccrosHue Mexay 1ByMs TOYKaMH, KOOPAMHATBI CEPEIUHBI OTPE3Ka IIK 2.3, 11K 4.2
ToYKaMu. KoopnHaThl
CepeMHbI OTpEe3Ka
Tema 3.2 BekTops! B Cojaep:kanue yueOHOro MaTepuajia 6
IIPOCTPAHCTBE. Bextoprl B npoctpaHcTBe. Cl0KEHHE U BBIYMTAHUE BEKTOPOB. Y MHOXEHHE BEKTOpa
VYTOJI MEXTy BEKTOPAMHU. Ha uucno. Kowmmianapuele BekTopbl. CKalsipHOE NPOU3BEJIEHUE BEKTOPOB.
CkansipHOo€ Mpou3BeieHne Pa3znoxxenne BekTopa Mo TpeM HEKOMIUIaHapHBIM BekTopaM. KoopauHaTsl BekTOpa,
BEKTOPOB CKaJSIPHOE MPOU3BE/IEHUE BEKTOPOB B KOOPAMHATAX, YroJl MEXAY BEKTOpaMH, YroJj
MEXAY IPSIMOW U TJIOCKOCTBIO, YroJl MEXIY IUIOCKOCTSIMU. YpaBHEHHE IJIOCKOCTH.
['eomeTpuyeckuii CMBICI OTpeeTUTeNs 2X2
Tewma 3.3 IIpakTuko- IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COJICPKAHUE 4
OpUEHTHPOBAHHbBIE 33]1a41 Ha KoopnunaTtHast miockocTb. BeluncieHne pacCTOSHMM M IUIOIIAJiel Ha IJIOCKOCTH.
KOOPAMHATHOMU IIJIOCKOCTH KosmmuecTBeHHbIE pacyeThl
B TOM 4HcJjie NPAKTHYeCKHe 3aHATHS 4
[Ipaktnueckoe 3ansTue Ne 6
KoopnnnaTtHas mnockocTs. Beruucinenne paccToSHUN Ha MIIOCKOCTH.
[IpakTuueckoe 3ansitue Ne 7
Brruncnenue mnonazeit Ha miaockoctu. KosimdyecTBEeHHbIE pacyeThbl
Tewma 3.4 Pemenue 3anau. Conep:xaHue y4eOHOro MmaTepuaja 2
KoopanHaTsl 1 BEKTOPEI JlekapToBbl KOOpAMHATHI B IpocTpaHcTBe. BekTopel B mpocTtpaHcTBe. CliokeHHE U
BBIUUTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha uucio. KommiaHapHble BEKTODBI.
CkansipHOe npou3BeJieHHe BeKTOpoB. PaznoxkeHue BekTopa 1o TpeM HEKOMIUIaHAPHBIM
BekTopaM. [Ipocteiimme 3agaun B koopauHarax. KoopauHaTsl BEKTOpa, paccTOsHHE
MEXy TOUKaMH, KOOPJMHATHI CEPEAUHBI OTPE3Ka, CKAIIPHOE IPOU3BEIEHUE BEKTOPOB
B KOOPJMHATAX, YTOJl MEXAy BEKTOpPaMM, YroJl MEXAy HPsSMOIl M IUIOCKOCTBIO, Yrojl
Mexay mnockoctaMu. KontponbHas pabota Ne 3
Paspnen 4. OcHoBbl TpuroHomerpun. Tpuronomerpuyeckue QyHKuuu 36 OK 01., 0K 02.,
Tema 4.1 Tpuronomerpuyeckre | CoaepskaHue y4eGHOro MaTepuaJia 4 OK 03., OK 04.,
(yHKIMH IPOU3BOJIBHOTO yriia, | Pagmannas mepa yria. IToBOpPOT TOYKM BOKpPYr Hauana koopaunar. OrnpeneneHue OK 05., OK 06.,
yucia. Paguannas v rpajgycHas | cuHyca, KOCHMHYCA, TaHI€HCa M KOTaHreHca. 3HaKu CHHYyca, KOCHHYcCa, TaHMeHCca U OK 07.,
Mepa yriia KOTAHT€HCa M0 YETBEPTAM. 3aBUCUMOCTH MEXKIY CHHYCOM, KOCHHYCOM, TAHT€HCOM H 1K 1.2, IIK 1.6,
KOTAaHI'€HCOM OJTHOTO U TOTO JK€ yria I1IK 2.3, 1K 4.2
Tema 4.2 OcHoBHBIE Coaepikanue yueOHOro MaTepuajia 4

TPUTOHOMCTPUUICCKHUC

TpI/IFOHOMeTpI/IquKI/IC TOXKACCTBA. CI/IHyC, KOCHHYC, TAHI'CHC U KOTAHI'CHC YI'JIOB O U -
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TOKIECTBA.
@opMyIIbl IPUBECHUS

o. PopMyJsibl IPUBEICHUS

Tema 4.3 Cunyc, kocunyc, Coaepikanue yueOHOro MaTepuajia 6
TAHI'€HC CYMMBbI U Pa3HOCTH Cymma u pasHocTh cuHycoB. CymMma M pa3HOCTb KOCHHYCOB. CHHYC M KOCUHYC
IBYX yriioB. CHHYC U KOCHHYC nBoitHoro  yra.  @opmyibsl  ToJIOBUHHOTO — yria. [IpeoOpa3oBaHus  CyMMBI
NBOIHOrO yria. @opmysibl TPUTOHOMETPUYECKHX (YHKIMH B TPOU3BEICHHE U TIPOU3BEICHHUS B CyMMY.
IIOJIOBUHHOTO Yrjia BolpakeHue TpUroHOMETpUUECKUX (PYHKIMH Yepe3 TaHI'€HC MOJOBUHHOTO apryMEeHTa.
[IpeoOpa3oBanus MPOCTEHIINX TPUTOHOMETPUUECKUX BbIpaXKEHUI
Tema 4.4 @ynkuuu, ux Cojaep:kanue yueOHOro MaTepuajia 2
cBoiicTBa. CriocoObl 3a/1aHus Ob6nacTh ompenesieHuss U MHOXXECTBO 3HaueHuM ¢yHkiuil. YETHOCTh, HEUYETHOCTD,
byHKINN nepuoANYHOCTh yHKIMi. CriocoOwl 3a1anusi GQyHKIUN
Tewma 4.5 Tpuronomerpuueckrue | Coaep:kaHue y4eGHOr0 MaTepuasia 2
(yHKIIUU, UX CBOMCTBA U OO6mactp ompeneneHnsi W MHOXECTBO 3HAYEHUH TPUTOHOMETPUUYECKUX (YHKIIAM.
rpadguku YETHOCTH, HEUETHOCTD, IEPUOTUIHOCTh TPUTOHOMETpHIECKUX PyHKIuiA. CBOMCTBA U
rpaduky QyHKIHUNA y=CcOoS X, y=sin X, y=tg X, y = ctg X.
Tewma 4.6 [IpeoOpazoBanue Coneprxanue y4eOHOro Marepuaja 2
rpaduKoB TpUroHOMeTpHueckuX | CikaThHe M pacTsuKeHHe TpadMKOB TpUTOHOMeTpHYeckux (yHKiui. [TpeodpasoBanue
byHKINN rpauKOB TPUTOHOMETPHUICCKUX (PYHKITUI
B TOM 4McJjie NPAKTHYeCKHe 3aHATHS 2
[IpakTuueckoe 3anstue Ne 8
[IpeoOpaszoBanue rpa@uKoB TPUTOHOMETPUUECKUX (YHKIIHIA
Tema 4.7 Onucanue IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlECPKAHHE 4
IIPOM3BOJICTBEHHBIX MPOLIECCOB ¢ | Mcrnonb3oBaHue CBONCTB TPUTOHOMETPUYECKHX (GYHKIHUM B MpodecCHOHATbHBIX
MTOMOTIIBIO TPpaPUKOB (PyHKIIHIA 3a/1auax
B TOM 4McJie NPAKTHYEeCKHe 3aHIATHS 4
[Ipaktuueckoe 3ansitue Ne 9, 10
Hcnonb3oBaHue CBOICTB TPUTOHOMETPUYECKHX (GYHKIHH B MpodeCcCHOHATBHBIX
3a/1ayax
Tema 4.8 OGpaTHbIe Coaepikanue y4eOHOro MaTepuajia 2
TpUTOHOMETpHYecKHe QyHKIMM | OOpaTHbIe TpUroHOMeTprueckue GyHkiuu. VX cBoiicTBa 1 rpaduku
Tema 4.9 Tpuronomerpuyeckre | CoaepskaHue yueGHOro MaTepuaJia 6
YPaBHEHUS U HEPABEHCTBA VYpaBHeHHEe cOs X = a. YpaBHEHHE Sin X = a. YpaBHeHue tg x = a, ctg X = a. Pemenue 4

TPUTOHOMCTPHUYCCKUX ypaBHeHHf/'I OCHOBHBIX THIIOB: Ipo cTeiime
TPUTOHOMCTPUYICCKHUC YpaBHCHUA, CBOJAIINECCS K KBaJApaTHbIM, peuiacMbIC
PAa3JI0KCHUECM Ha MHOXKXUTCIIN, O THOPOAHBIC.
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IIpocTenme TpUroHOMETPUYECKHUE HEPABEHCTBA

B TOM 4YHCJIe MPAKTHYECKHE 3aHATHSA 2
[Ipaktuueckoe 3ansitue Ne 11
[Ipeo6pazoBanne rpauKOB TPUTOHOMETPUIECKUX (PYHKITHIA
Tema 4.10 Cuctemsl Cojaepikanue yueOHOro MaTepuajia 4
TPUTOHOMETPHUYECKIX CucTeMbl MPOCTEHIITNX TPUTOHOMETPUIECKUX YPaBHEHHH
YpaBHEHUH [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIpAKEHUU. PellieHne TpUroHoMeTpUuecKux
YpaBHEHUN W HEPABEHCTB B TOM YHUCJIE C HCIIOJIH30BAHMEM CBOWCTB (PYHKIIHI.
KonTtposabHas pabora Ne 4
Pa3znea 5. KoMmmjiekcHbIe YucIa 8 OK 01., OK 02.,
Tewma 5.1 KoMruiekcHbie gncia Conepxxanue yueOHOro Marepuaja 4 OK 03., OK 04.,
[Tonarne komrmuiekcHOro uwncina. ComnpspKeHHbIE KOMILUIEKCHBIE YHCIA, MOAYIb M OK 05., OK 06.,
apryMEHT  KOMIUIEKCHOTO  ymcima. opma  3amucH  KOMIUIGKCHOTO — YHCIIa OK 07.,
(reomeTpuueckas, TPUTOHOMETpHYECKas,  anreOpamueckas). ApuUPMETHYCCKHE IIK 1.2, IIK 1.6,
JIIENCTBHS ¢ KOMIUICKCHBIMH YHCIIAMHU IIK 2.3, I[IK 4.2
Tewma 5.2 [Ipumenenune IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COJACPKAHUE 4
KOMITJIEKCHBIX YHCET BrinonHenue pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX uncen. [IpuMepsl HCmonb30BaHUs
KOMIIJIEKCHBIX YHCETT
B TOM 4McJjie NPAKTHYeCKHe 3aHATHS 4
IIpakTnueckoe 3anstue Ne 12, 13
BoinmonHenue pacyeToB ¢ MOMOLIBIO  KOMIUIEKCHBIX uucen. Mcronb3oBaHue
KOMIUIEKCHBIX YHCEJI B MPO(ecCHOHANIBHBIX 3a7auax
Pasnen 6. llponsBoanasi pyHKkium, ee npuMeHeHUe 34 OK 01., OK 02.,
Tewma 6.1 [lonsTue ConeprxaHue y4eOHOro MaTepuaja 2 OK 03., OK 04.,
HPOU3BOIHOM. DOPMYJIBI U OnpejiesieHHe YUCIOBOM TOCIIEN0BATENLHOCTH U CrocoObl ee 3amanus. CBolcTBa OK 05., OK 06.,
npaBuiia 1UGPEepeHIUPOBAHUS | YUCIOBBIX MOCieA0BaTenbHOCTe. OmnpeneneHre mpeaena MoCIeI0BaTeIbHOCTH. OK 07.,
Berunciienne npezenos nocnenoBatenbHocTei. Ipenen GyHkimMn Ha OECKOHEYHOCTH. I[IK 1.2, I[IK 1.6,
IMpenen ¢pyukuuu B Touke. [Ipuparienue aprymenra. [pupamienne GyHkiuu. 3amauu, IIK 2.3, 11K 4.2
OPUBOJALINE K TOHATHIO IMpOM3BOAHOM. OmpeneneHue MNpOU3BOJHON. AJTOpUTM
OTBICKaHHUs IPOU3BOIHOM
Tema 6.2 IIpousBoanbie cymmel, | CoaepskaHue y4eGHOro MaTepuaJia 4
Pa3HOCTH NMPOU3BEICHHUS, ®opmynsl quddepennmponanus. [Ipasuna nuddepeHupoBaHus
4aCcTHOTO
Tema 6.3 IIponsBoaHble Coaepikanue yueOHOro MaTepuajia 4

TPUTOHOMETPUUYECKUX (PYHKIUH.

Omnpenenenue cnoxHoil ¢yHkiuu. Ilpous3BogHas TPUTOHOMETPHUUECKUX (DYHKIMH.
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IIpounsBoaHast CiI0KHON
GbyHKITIHI

[IpounsBoaHas CIOKHON QYHKITUH

Tema 6.4 [lonstue o
HENPEpPhIBHOCTU (QYHKIIUHU.
Meron unTepBaIOB

Conepxxanue yueOHOro Marepuasia

[Monsitne HenmpepbiBHOK (QyHKIMH. CBOWCTBa HENMpPEphIBHOW (YHKIUH. CBSI3b MEXIY
HETIPEPHIBHOCTHIO M TP PEPEHIIPYEMOCThI0 (PYHKIIMH B TOYKE. AJIITOPUTM PELICHHS
HEPaBEHCTB METOJJOM UHTEPBAJIOB

Tema 6.5 ['eomerpuueckuii u
(bUBUYECKUN CMBICTT
MIPOU3BOTHOM

Conepxxanue yueOHOro MaTepuaja

l'eomerpuueckuid  cMbICT TPOU3BOAHONM (YHKIUU — YrJIoBOW KO3 (UIUMEHT
KacatenbHOW K Tpaduky (GyHKIUM B TOUKE. YpaBHEHHE KacaTeIbHOU K rpaduky
(GyHKIMM. AJTOPUTM COCTaBJICHUS YpPaBHEHUs KacaTelbHOW K Tpaduky (pyHKUNU

y=f(x)

Tema 6.6 OU3NYECKHIT CMBICIT
MPOU3BOJHOM B
npodecCHOHANBHBIX 3a7a9ax

IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJIePKAHNE

Ouznyeckuil (MEXaHMYECKU) CMBICT MPOU3BOAHON — MTHOBEHHAsI CKOPOCTh B MOMEHT
BpeMeHH t: v =S’ (t)

B TOM YUCJIEC NPAKTHYCCKHUE 3AHATHA

[TpakTuueckoe 3anstue Ne 14
dusndeckuit (MEXaHUYECKHU) CMBICT TTPOU3BOHON — MTHOBEHHAsI CKOPOCTh B MOMEHT
Bpemenn t: V= S'(t)

IIpome:kyTounas arrecrauusi B popme nuddepeHUMPOBAHHOI0 3a4eTa

Tema 6.7 MOHOTOHHOCTE
¢dbyakuu. Touku sKCTpeMyma

Conep:xaHue y4eOHOro MmaTepuasa

Bo3pactanne u yObiBanue (YHKIMH, COOTBETCTBME BO3pACTaHHs M YObIBaHUs
¢byHKkMM  3HAaKy npou3BoAHOM. [loHsTHe mNPOU3BOAHOI  BBICIIEr0  MOPSJIKA,
COOTBETCTBUE 3HAKa BTOPOW MPOM3BOJHOMN BBIMYKJIOCTH (BOTHYTOCTH) (YHKIIMHM Ha
oTpe3ke. 3ajayd Ha MakCUMyM M MUHUMYM. [loHSTHE acHMOTOTHI, CIIOCOOBI HX
ompeneNneHus. AJropuT™M HcclefoBaHus (YHKIUM U TOCTPOEHUs ee rpaduka c
MOMOIIBIO TPOU3BOAHON. J[poOHO-THHEIHAS QyHKINS

Tema 6.8 UccneqoBanue
(GYHKIHI 1 TOCTpOCHHE
rpauKoB

Copepxanue yueOHOro Marepuasa

HccnenoBanue (bYHKI_[I/II/I Ha MOHOTOHHOCTb H IIOCTPOCHUC Fpa(bI/IKOB.

Tema 6.9 Haubonsiiee u
HanuMEHbIIIee 3HAYEHUS

GbyHKIIH

Conepxanue yueOHOro Marepuasia

HaxoxnaeHue HauOOJBIIEr0 M HAUMEHBIIETO 3HAYCHUU (I)YHKLII/II\/‘I, MMOCTPOCHHUC
rpa(l)I/IKOB MHOT'OYJICHOB C UCIIOJIb30BAHHWEM allllapaTa MaTCMATHYCCKOT'O aHAJIN3a

Tema 6.10 Haxoxnenue
ONTUMAJIBHOTO Pe3ybTaTa C
MOMOIIIBIO TPOU3BOAHON B

ITpogeccuoHaNTbHO-OPHEHTHPOBAHHOE COACPKAHUE

Haumenbiee u HanOosIbIlee 3HAaUCHUE (I)YHKI_II/II/I

B TOM YHUCJIC NPAKTHYCCKHUEC 3aHATHS
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IMPAKTUYCCKUX 3aJavdax

[TpakTuueckoe 3anstue Ne 15, 16
HaxosxaeHrne onTHMaabHOTO pe3ysibTaTa ¢ MOMOIIBI0 MPOM3BOJHON B MPAKTHUCCKUX
3a7a4ax

Tewma 6.11 Pemenue 3agad. Conepxxanue y4eOHOro MarepuaJja 2
[IpounsBoanas GpyHKINH, €€ @opmynsl U mpaBwia aupdepenpoBanus. MccnenoBanne (QyHKIUH ¢ TOMOIIBIO
MIPUMEHEHNE npousBoHOM. Hanbomnbiiee u HanMeHsblnee 3HaueHus Gyakunu. KoHTponpHas padora
Ne'5
Paszjien 7. MHoOrorpanHuKkM M Tejia BpalleHust 44 OK 01., 0K 02.,
Tema 7.1 Bepmunsl, pebpa, Cojaep:kaHue yueOHOro MaTepuajia 2 OK 03., OK 04.,
IPaHyd MHOTOTPaHHUKA [TousTMe MHOTOTpaHHKMKAa. Ero sieMeHTHI: BepIIMHBI, pebpa, rpaHu. JMaroHaib. OK 05., OK 06.,
CeueHue. Bolnykiible M HEBBIITYKJIbIE MHOTOTPAHHUKHU OK 07.,
Tema 7.2 Tlpusma, ee Cozep:kanne y4eGHOro MaTepuaa 2 IIK 1.2, 1IK 1.6,
COCTaBJISIOIINE, CEUCHUE. [lonstne mpusmel. Ee ocHoBanust u GokoBble TpaHu. Boicota mpusmsel. [lpsimas u 1K 2.3, TIK 4.2
IIpsmas u npaBuiIbHas NpU3MBl | HakIoHHAs npusMa. [IpaBuibHas npu3ma. Ee cedenne
Tema 7.3 [lapannenenunen, ky0. | Coaep:kaHue y4eOHOT0 MaTepuajia 2
Ceuenue ky0a, [Tapannenenunen, cBoiicTBa NpsSMOYTOJbHOTO Mapauienenunena, kyo. Ceuenue kyoa,
napajuiesienuneaa napajuiesienunesa
Tewma 7.4 [lupamupa, ee Copep:xaHue y4e0HOro MmaTepuaJja 2
COCTaBJISIOIIUE, CEYCHHE. [Mupamuna u ee snementsl. Ceuenne nupamuabl. [IpaBunbHas nupamuaa. YceueHHas
[IpaBunbHas nupamujaa. nupamuaa
YceuenHasi nupaMua
Tewma 7.5 bokoBas u nonaHas Copep:xaHue y4e0HOIr0 MaTepuaJja 2
MMOBEPXHOCTb MTPU3MBI, [Tnomanas 60KOBOM M MOJTHON MOBEPXHOCTU MPU3MBI, TUPAMUIBI
TUPAMHU/IBI
Tema 7.6 Cummetpus B KyOe, Conep:xaHue y4eOHOr0 MaTepuaJia 2
napajuiefienumnene, mpusme, CuMMeTpusi OTHOCHUTEIBHO TOYKH, HpAMOH, miaockoctd. Cummerpus B KyoOe,
nupamue napasuieJienune e, mpusMe, Tupamue
Tewma 7.7 [Ipumepsl cummetpuii | IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIePKAHUE 4
B Ipodeccuun CummMmeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY
B TOM 4YHCJIe MPAKTHYECKHEe 3aHATHSA 4
[IpakTnueckoe 3anarue Ne 17, 18
CummeTpus B npodeccuu
Tema 7.8 [IpaBunbHbIe Coaepikanue yueOHOro MaTepuajia 2
MHOTOI'PaHHUKH, UX CBOICTBA [TonsiTue npaBmiIbHOrO MHOTOrpaHHuka. CBOICTBA NPaBUIBHBIX MHOTOI'PAaHHUKOB
Tema 7.9 Hununap, ero Coaepikanue yueOHOro MaTepuajia 2

30




cocrasarome. CeueHue
LIUJIAHpA

Hunuugp u ero sneMmentsl. CeueHue UMIMHApPaA (MapajlieIbHOE OCHOBAHUIO M OCH).
PasBeprka nuimHapa

Tema 7.10 Konyc, ero Coaepikanue yueOHOro MaTepuajia 4
cocrasistonue. CeueHue Konyc u ero snementsl. CeueHne KoHyca (MapaieIbHOe OCHOBAHHUIO M MTPOXOJSIIEe
KOHYCa 4yepe3 BEpUINHY), KOHMYEeCKHe ceueHus. Pa3BepTka KoHyca
Tema 7.11 YceueHHbli KOHYC. Cojaep:kanue yueOHOro MaTepuajia 2
CeueHue yCEUeHHOTO KOHYca Yceuennslii konyc. Ero o6pasyromias u Beicota. CeueHne yce4eHHOTO KOHyca
Tema 7.12 Hlap u cdepa, ux Conep:xxanue yueOHOro Marepuaja 2
CEUYCHUS [Tap u cdepa. Bzanmuoe pacnionoxenue chepsl u mockocTu. Cedenne mapa, chepsl
Tema 7.13 Ilonsarue 06 oobeme | Conep:kaHue y4eOHOT0 MaTepuajia 4
tena. OTHoIeHHnEe 00bEMOB [Tonsite 06 o6beme Tena. O6beM Kyda U MpsAMOYrobHOTO napamienenunena. Oobem
MOJA0OHBIX TEJ npu3Mbl ¥ nuiauHApa. OTHOIIEHHe 00BeMOB MOJOOHBIX TeJ. ['eoMeTpudecKuii cMbICI
onpenenuTens 3-ro nopsaka
Tema 7.14 O6wvemsl v iomanu | Coaep:kaHue y4eOHOT0 MaTepHajia 2
MOBEPXHOCTEH TEN O6bembl mupaMu bl U KoHyca. O0bem mrapa. [1nomaam noBepxHocTel Te
Tema 7.15 KomOunanuu Copep:xaHue y4e0HOro MmaTepuaja 4
MHOTOTPAaHHUKOB U TEJ KomMOuHamu reoMeTpuieckux e
BpallCHUA B TOM 4YHcCJIe NPaKTHYeCKHue 3aHATHA 4
[IpakTuueckoe 3ansitue Ne 19
[Tnomaau moBepXHOCTEH MHOTOTPAHHUKOB U TE€J BPAIICHUS
[IpakTuueckoe 3anstue Ne 20
O06beMbl MHOTOTPAaHHUKOB U TEJI BpallleHUs
Tema 7.16 I'eomerpuueckue IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlEePKAHUE 4
KOMOHMHAIMK HA TPAKTHKE Hcnonb3oBanne KOMOMHALMI MHOTOTPAHHUKOB M TE€J BpalleHUs B IPAKTUKO-
OPUEHTUPOBAHHBIX 3a7auax
B TOM 4HcJie NPAKTHYeCKHe 3aHATHS 4
[Ipaktuueckoe 3anstue Ne 21, 22
Hcnonb3oBanne KOMOWHAIIMI MHOTOTPAHHHKOB M T€Jl BpALEHUS B TMPAKTUKO-
OPUEHTHPOBOYHBIX 3a/1a4ax
Tema 7.17 Pemenue 3anau. Coaepikanue y4eOHOro MaTepuajia 2
MHOrorpaHHMKH U Teja OObembl U IUIOIAAM MOBEPXHOCTH MHOTOTPAHHUKOB M Tel BpauleHus. KoHTposbHas
BpaIllCHUS pabota Ne 6
Pa3nea 8. IlepooOpa3Hasi pyHKIMHU, ee NPUMEHEHHE 14 OK 01., 0K 02.,
Tema 8.1 TlepBooOpasHast Conep:xkanue y4eGHOr0 MaTepuaia 2 OK 03., OK 04.,
¢ysuxuuu. IlpaBuna HaxoxeHus | 3ajaya 0 BOCCTAHOBICHHHM 3aKOHA JBIKCHHUS 10 W3BeCTHO# ckopoctu. [lomsithe OK 05., OK 06.,
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nepBoOOpa3HBIX uHTerpupoBanusi. O3HaKOMJICHHE C TOHSITHEM HWHTErpaja M IEepBOOOpa3HOW Ui OK 07.,
¢ynkuun y=f(x). Pemienne 3amau Ha CBs3b NEPBOOOpA3HONW W €€ IMPOU3BOIHOM, IIK 1.2, IIK 1.6,
BBIUMCIIEHUE TMepBoOOpa3HoON s naHHOW (yHkumu. Tabmuma Qopmyn s IIK 2.3, 11K 4.2
HAXOXKJCHHUs NepBO0Opa3HbIX. M3yueHne nmpaBuiia BRIYHCICHUS TIEPBOOOpA3HON
Tema 8.2 [1nomans Conepxxanue yueOHOro Marepuasa 2
KPUBOJMHEWHON Tpaneruu. 3amauy, MPUBOJALIME K IOHSATUIO OINPEIEIEHHOTO HHTErpajga — O BbIYMCICHUU
®opmyna Hetotona — JleliOHMIa | ruiomany — KPUBOJMHEWHOM — Tpamerud, O IEepPEMEIlEHHH TOYKH. [loHsTHE
OTpeNeNIEHHOr0 MHTErpana. ['eoMeTpuyeckuil 1 PU3NYECKHIl CMBICT ONpPEAEIECHHOTO
unrerpaia. @opmyna Hetorona— Jleitbaua
Tema 8.3 Heonpenenenuslii u Cojaep:kaHue yueOHOro MaTepuajia 2
ONIPENIETICHHBIN UHTETPaIbl [ToHsATHE HEOIIPEAEIEHHOIO NHTErpaJIa
Tema 8.4 [lonstue 06 Cojaep:kaHue yueOHOro MaTepuajia 2
OTIpEe/IeIEHHOM MHTErpaje Kak ['eomeTrpuueckuii CMBICI ONPeIEICHHOTO HHTETpasia
TJTON[AN KPUBOJIUHENHON
Tpaneuuu
Tema 8.5 OnpeneneHHbIN IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE CO/IePKAHNE 4
HUHTETPAJ B )KU3HU ['eomeTpuueckuii cMbic onpeneneHHoro narerpaia. @opmymna HetotoHa - JleiiOHua.
Pemenne 3aia4 Ha NpUMEHEHUE MHTErpajia i BbIUUCICHUS (PU3MUECKUX BETUYUH U
mIoniaaei
B TOM 4YHCJI¢ IPAKTHYECCKHE 3aHATHH 4
[IpakTuueckoe 3anstue Ne 23, 24
OnpeneseHHbIN MHTErpajl NPy PeIISHUH IPUKIAAHbIX 3a1a4
Tewma 8.6 Pemenue 3anay. Conep:xaHue y4eOHOro marepuaJjia 2
IlepBooOpa3nas ¢yHkuuy, ee IlepBooOpa3nas ¢ynkuuu. IlpaBuna HaxoxxaeHus nepBooOpasHbix. Ee mpumenenue.
IIPUMEHEHHE KonTpospHas pabota Ne 7
Pa3zpnen 9. Crenenn n kopHu. CreneHHasi QyHKIUA 14 OK 01., 0K 02.,
Tema 9.1 Crenennas ¢pynkuus, | Comepskanue y4eGHOro MaTepuasia 2 OK 03., OK 04.,
e CBOHCTBA [lonaTre xOpHS N-OW CTENEHW U3 ACUCTBUTENBHOrO uucia. OyHkuum y = Vx  ux OK 05., OK 07.
cBoiicTBa 1 rpapuku. CBoHCTBa KOPHS N-0i1 CTENEeHN
Tema 9.2 [IpeobpazoBanue Coaepikanue y4eOHOro MaTepuajia 2
BBIPAKEHUI C KOPHAMH N-OU IIpeobpazoBaHre HPPALMOHATIBHBIX BBIPAKEHHH
CTEIIEHH
Tema 9.3 CBoiicTBa cTENEHU © Coaepikanue yueOHOro MaTepuajia 2

pallnOHAJIbHBIM U
JIECTBUTEIIBHBIM ITOKA3aTEISIMHU

[TonsiTue creneHu ¢ JOOBIM pallMOHANBHBIM MoKa3aTeneM. CTeneHHble (YHKINHU, UX
CBOICTBA U rpauKu
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Tema 9.4 Pemrenune

Conepxanue yueOHOro Marepuasa

(o]

UppalMOHANILHBIX YPABHEHUN U | PABHOCHIIBHOCTh MPPALMOHATBHBIX YPAaBHEHHN M HEPABEHCTB. METOJIbI UX pEIIeHUs. 4
HEPABEHCTB PenreHne nppalMOHAIBHBIX YPABHEHUN U HEPABEHCTB
B TOM YHCJIe MPAKTHYeCKHEe 3aHSITHA 2
[IpakTuueckoe 3ansrue Ne 25
Pemrenne nppaliMOHAIBHBIX YPABHEHUIN U HEPABEHCTB
Tema 9.5 Crenenu u KOpHHU. Cojaep:kanue yueOHOro MaTepuajia 2
CrenenHast GyHKIMS Onpenenenve creneHHoW (QyHkuu. lcnons3oBaHue ee CBOWCTB MHpH  peElICHUU
ypaBHeHu# u HepaBeHCTB. KoHTposibHas padora Ne 8
Pazjnen 10. [loka3aTenbnast GyHkuus 14 OK 01., 0K 02.,
Tewma 10.1 Iloka3arensHas Conepxxanue yueOHOro Marepuaja 4 OK 03., OK 04.,
dyHKIHMs, ee CBONCTBA CreneHb ¢  OPOM3BOJBHBIM  JICHCTBUTENBHBIM  TOKazareneM.  OmnpeseneHue OK 05., 0K 07.,
MOKa3aTeabHOW (YHKIMHU, €€ CBOWCTBa M TpapuK. 3HAKOMCTBO C MPUMEHEHUEM
nokaszareabHOH (QyHKUMU. PermeHue nokasaTenbHBIX ypaBHEHUH (YHKIMOHAIBHO-
rpauyecKuM METOJIOM
Tema 10.2 Pemenue Copepxanue yueOHOro Marepuasa 4
MIOKa3aTeJIbHbIX YPAaBHEHUN U Pemenne noka3aTenbHBIX YpaBHEHUI METOJOM ypaBHMBAaHHMS NOKa3aTelseil, METOIOM
HEPaBEHCTB BBEJICHUsSI HOBOM IE€PEMEHHOH, (PyHKIMOHaIbHO-rpaduyeckuM MetoaoM. Pemenue
MIOKa3aTeJIbHbIX HEPABEHCTB
B TOM 4YHcJIe NPAKTHYEeCKHE 3aHATHSA 4
[IpakTuueckoe 3anstue Ne 26, 27
PenieHne nokaszaresbHbIX YpaBHEHHH U HEPABEHCTB
Tema 10.3 Cucremsl Copep:xaHue y4eOHOIro MmaTepuasa 4
II0Ka3aTeJbHbIX YPaBHEHUH Pemienue cucrem noka3aTesbHbIX YpaBHEHUH
Tema 10.4 Pemenue 3a1a4. Copep:xaHue y4e0HOro MmaTepuaJja 2
IToka3zatenbHast pyHKUMA Penienune nokasarenabHbIX YpaBHEHUIH METOJIOM ypaBHMBAHHUs MOKa3aTele U METOI0M
BBEJICHUS HOBOM IepeMeHHOM. Pemienue mokasarenbHbIX HepaBeHCTB. KoHTposbHas
paboTa Ne 9
Pasnea 11. Jlorapugmel. Jlorapupmudeckas pyHkuus 26 OK 01., 0K 02.,
Tema 11.1 Jlorapudm uncina. Copep:xanue y4e0HOro MaTepuajia 4 OK 03., OK 04.,
JleCATHYHBII U HATYPATbHBIHI Jlorapudm uucna. JlecATUYHBIA H HATYPATbHbINA JIOrapru(MbI, YUCIIO € OK 05., 0K 07,
JIOTapu(pMBbI, YUCIIO € K 1.2, IIK 1.6,
Tema 11.2 CaoiictBa Conepskanue y4eGHOro MaTepuasia 4 1K 2.3, TIK 4.2

norapu¢moB. Oneparus
norapu(pMUpOBaHUS

CsoiicTBa norapudmoB. Onepanus JorapuGpMupoBaHUsL.
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Tema 11.3 Jlorapupmuueckas Coaepikanue yueOHOro MaTepuajia 2
¢byHKIMS, ee CBOMCTBA Jlorapudmuueckasi QyHKIHS U €€ CBOHCTBA
Tema 11.4 Pemenue Coaepikanue yueOHOro MaTepuajia 8
JorapupMuueckux ypaBHeHui U | [Tousitue norapudMudeckoro ypaBHeHust. Onepanus moTeHIUpoBaHus. Tpr OCHOBHBIX 6
HEPABEHCTB METOJ[a pEelIeHUs JOrapu(PMHUECKUX YypPaBHEHUH: (YHKIHMOHAIBHO-TPAPHUSCKHH,
METOJl NMOTEHLMPOBAHMSI, METOJ BBEICHMsSI HOBON mnepeMeHHOU. Jlorapupmuueckue
HEPAaBEHCTBA
B TOM 4HcJie NPAKTHYECKHe 3aHATHS 2
[IpakTueckoe 3anarue Ne 28
Pemenue norapugmMuueckux ypaBHEHHM U HEPaBEHCTB
Tema 11.5 Cuctemsl Cojaep:kanue yueOHOro MaTepuajia 2
Jorapu(pMUUECKUX YpaBHEHHM ANTrOpUTM peLIEeHUsT CHCTEMbl YypaBHEHUN. PaBHOCHIBHOCTH JOrapuMUYEcKUX
YpaBHEHUI U HEPABEHCTB
Tema 11.6 Jlorapudms B IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COJICPKAHUE 4
MIPHUPOJIC U TEXHHUKE [Ipumenenne  norapudma. Jlorapupmuyeckas cnupanb B mpupoae. Ee
MaTeMaTHYECKHE CBOMCTBA
B TOM 4YHCJIe NPAKTHYECKHE 3aHATHSA 4
[IpakTunueckoe 3anstue Ne 29, 30
[Ipumenenne  norapudma. Jlorapudmuveckas crnmpans B mpupome. Ee
MaTeMaTUYECKHE CBOMCTBA
Tewma 11.7 Pemienue 3anau. Copep:xaHue y4e0HOro MmaTepuasa 2
Jlorapugmsl. Jlorapudmuueckas | Jlorapupmudeckas ¢yHkiusa. Pemieare mpocredmux gorapuMUUECKUX ypaBHEHHUH.
byHKIUSA KonTtponsHas padorta Ne 10
Pa3znen 12. MHoxecTBa. DjIeMeHTHI Teopuu rpagos 8 OK 01., OK 02.,
Tema 12.1 MuoxecTBa Cojaep:xkaHue yueOHOro MaTepuajia 2 OK 03., OK 04.,
[Tonsitue muoxkectBa. [TogmMuokecTBo. Oniepanuu ¢ MHOKECTBAMH OK 05., OK 07.,
Tema 12.2 Onepauuu ¢ IIpodeccHOHATLHO-OPHEHTHPOBAHHOE COIePKAHHE 2 1K 1.2, TIK 1.6,
MHO’KECTBAMU Omnepanyu ¢ MHOXKeCTBaMH. PerieHne npukiaJHbIX 3a/1a4 1K 2.3, 11K 4.2
B TOM 4YHCJIe MPAKTHYECKHE 3aHSATHSA 2
[IpakTnueckoe 3anarue Ne 31
Omnepanyst ¢ MHOXKecTBaMU. PellieHne npukiaHbIX 3a1a4
Tema 12.3 I'padsr Coaepikanue y4eOHOro MaTepuajia 4
[Tonsitue rpada. Csa3Hblii rpad, epeBo, MUKI rpad Ha MIOCKOCTH 2
B TOM 4YHCJIe MPAKTHYeCKHEe 3aHSTHA 2

IIpakTuyeckas pabora Ne 32
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CriocoOwI 3a1anus rpados.

Tema 12.4 Pemenue 3anau. Coaepikanue yueOHOro MaTepuajia 2
MmuoxectBa, ['padbr n nx Onepaunn ¢ MHOKecTBaMu. OnucaHue peajbHbIX CUTYallui C IOMOIIbI0 MHOKECTB.
IIPUMEHEHHE ITpumenenwne rpados k pemennro 3anad. Konrponpnas padora Ne 11
Paznes 13. Di1eMeHThl KOMOMHATOPHKH, CTATHCTHUKH M TEOPHH BEPOATHOCTE 24 OK 01., 0K 02.,
Tema 13.1 OcHOBHBIE TOHATHS Coaep:kanue yueOHOro MaTepuajia 4 OK 03., OK 04.,
KOMOHWHATOPUKH ITepecTaHOBKH, Pa3MENIEHHUS, COUETAHHS. OK 05., OK 07,
Tema 13.2 CoGbITHe, Conepxanue y4e0HOr0 MaTepuasa 4 K 1.2, TIK 1.6,
BEPOSITHOCTh COOBITHS. CoBMecTHBIE M1 HECOBMECTHbIE COOBITHUS. TeopeMbl 0 BEPOSITHOCTH CyMMBI COOBITHIA. 1K 2.3, 11K 4.2
CrnoxxeHue 1 yMHOKEHUE VYcnoBHas BepOSTHOCTh. 3aBHCHMbIE W HE3aBUCHUMBIE COOBITHS. Teopembl O
BEPOSITHOCTEMN BEPOSITHOCTH NPOU3BEJCHUSI COOBITHI.
Tema 13.3 BeposTHOCTb B IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COJICPKAHUE 4
npodecCHOHANBHBIX 3a7a9ax OTHOCHUTENbHAsT YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. CTaTHUCTHYECKOE
omnpeneneHue BeposTHOCTU. OIIEHKa BEPOSITHOCTH COOBITHS
B TOM 4McJjie NPAKTHYEeCKHe 3aHATHS 4
[IpakTnueckoe 3anstue Ne 33, 34
BeposTHOCTE B IpohecCOHaNBHBIX 3a/1a4ax
Tewma 13.4 JluckperHas Copep:xaHue y4e0HOro MmaTepuaJja 4
ciy4daiiHas BeJIMYMHA, 3aKOH €€ Bunapl ciyvaitneix BennuuH. OnpeneneHne ATUCKPETHOW CydailHOW BEJMYMHBI. 3aKOH
pacrnpeneneHust pacnpeneneHusi JUCKPETHOM ClydyallHOW BEJIMYMHBI. Ee 4nciioBbIe XapaKTepUCTUKHI
Tewma 13.5 3agaun Copep:xaHue y4eO0HOro MmaTepuaja 2
MaTeMaTU4YeCKOM CTaTUCTUKU Bapuanuonnsiii  pan.  Ilonuron wactor u  rucrorpamma.  CraTucTHYECKHE
XapaKTePUCTUKHU psijia HAOII01aeMbIX JaHHBIX
Tema 13.6 CocraBnenue tabnun | IlpodeccHoHATbHO-OPHEHTHPOBAHHOE COIEPsKAHNE 4
U IMarpamMm Ha IpaKTHKe [lepBuunas o6paboTka CTaTUCTUYECKMX NaHHBIX. ['paduueckoe UX MpeacTaBICHHE.
HaxosxJeH1ne cpeiHUX XapaKTepUCTHK, HAOII0AaeMbIX JaHHBIX
B TOM 4YHcJIe MPAKTHYECKHEe 3aHSATHSA 4
[Ipaktuueckoe 3anstue Ne 35, 36
CocrapneHue TaONUI U JUarpaMM Ipu pelIeHud MPUKIIAAHbIX 33124
Tema 13.7 Pemenue 3anau. Coaepikanue y4eOHOro MaTepuajia 2
DneMeHThl KOMOUHATOPUKH, OnemeHTsl koMOuMHaATOpUKH. CoObITHE, BEPOSITHOCTh CcOObITHS. ClokeHHe U
CTaTUCTUKU U TEOPUHU yMHOeHue BeposTHocTell. KonTponbHas padora Ne 12
BEPOSITHOCTEN
Pasnen 14. YpaBHeHusi U HepaBeHCTBA 20 OK 01., OK 02.,
Tema 14.1 PaBHOCHIIBHOCTB | Conep:xanue yueGHoro marepuasia 2 OK 03., OK 04.,
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YPaBHEHUH U HEPABEHCTB.
OOm1re MeTo bl peleHus

PaBHOCHIIBHOCTH ypaBHeHHH u HepaBeHCTB. Ompenenenusi. OCHOBHBIE TEOPEMBI
PaBHOCHIIBHBIX TEpPEX0/iaX B ypaBHEHHUSIX M HepaBeHCTBax. OOIIuEe METO/bI peIIeHUs
yYpaBHEHMI: TepexoJl OT paBeHCTBAa (YHKUMH K pPABEHCTBY apryMEHTOB JUIA
MOHOTOHHBIX (DYHKIHI, METO/ pa3joXKEeHHUsS Ha MHOXKUTEIM, METOJ BBEJCHUS HOBOM
NepeMeHHOH, QYHKIIMOHAILHO-TpaUIeCKUH METOT

OK 05., OK 06.,
OK 07.,
IIK 1.2, IIK 1.6,
I1IK 2.3, 1K 4.2

Tema 14.2 I'papuueckuii meton | Cogep:kaHue Y4eGHOTO MaTepHuajia 2
pellIeHNs ypaBHEHUH, OOurre MeToIbl pelIeHusI HEPABEHCTB: MEPEX0 OT CPAaBHEHUs 3HAYCHUH (YHKIUH K
HEPABEHCTB CPaBHEHMIO 3HAYEHMH apryMEeHTOB JUIsl MOHOTOHHBIX ()YHKIIMM, METOJ MHTEpBAJOB,
(yHKIIMOHATBHO-Tpaguueckuil Meroi. I'paduueckuil MeToa peuieHus ypaBHEHUUN U
HEPABEHCTB
Tema 14.3 YpaBHenus u Cojaep:kanue yueOHOro MaTepuajia 4
HEpaBEeHCTBA C MOJAYJIEM Onpenenenve wmonyns. Packpeitne wMoxayns mno omnpenenenuto. IIpocreitmue
ypaBHEHUS W HEpaBeHCTBa ¢ MojayheM. [IpuMeHeHune paBHOCHIBHBIX NEpPEXOJ0B B
OTIPEJIeNIEHHBIX THIAaX YpaBHEHUI 1 HEPABEHCTB C MOJAYJIEM
Tema 14.4 YpaBHeHus u Cojaep:xkaHue yueOHOro MaTepuajia 2
HEpaBEeHCTBa C MapaMeTpaMu 3HakoMCTBO ¢ napameTpoM. [Ipocrelinrie ypaBHeHNs U HEPABEHCTBA C TApaMETPOM
Tewma 14.5 CocraBnenue u IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COCPKAHHE 6
peleHue npophecCuOHAIbHBIX Penienne TekcToBBIX 337ja4 IPOPECCUOHATBHOTO COAEPIKAHMUS
3134 C TIOMOIIBIO0 YPaBHEHU B TOM YHCJI€ NPAKTHYECKHE 3aHATHSA 6
[IpakTuueckue 3anstus Ne 37, 38, 39
Penienne TeKcToBBIX 33Ja4 IPOGECCUOHATBHOTO COAEPIKAHUS
Tema 14.6 Pemienue 3anau. Copep:xaHue y4e0HOIr0 MaTepuaJja 4
VYpaBHEHUs U HEPAaBEHCTBA OOue MeToabl peleHHsl ypaBHEHUI. YpaBHEHHMsS M HEpaBEHCTBA C MOJYJIEM M C 2
napamMeTpamH.
Hrorosoe 3ansarue. [loBTopeHue uydeHHbix TeM. [1oAroToBka K sK3aMeHy
B TOM 4YHcJIe MPAKTHYEeCKHE 3aHSATHSA 2
[Ipaktuueckoe 3ansitue Ne 40
OOue Meroabl peleHHsl ypaBHEHUI. YpaBHEHHMS M HEPABEHCTBA C MOAYJIEM U C
napameTpamu
KoncyabTanuu 2
IIpome:xxyTOYHas aTTecTanus B GopMe IK3aMeHa 6
Bcero: 308
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3. YcaoBus peaju3anui NporpaMmsbl 0011e00pa3oBaTeIbHOM M CUMIIHHBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MaTEePHATBHO-TEXHUYECKOMY 00eCIedeHUI0
Peanuzauust mporpamMmbl AUCHMIUIMHBI TpeOyeT HalIuuus y4yeOHOro KaOHMHeETa

MaTeMaTUYeCKUX JUCUMUIUIMH, OCHALIEHHOTO C COOTBETCTBUM C MNPUIIOKEHUEM [

OIIOIL.

O6opynoBaHue yuyeOHOTO KaOUHETa:

- IOCaJI0YHBIE MECTA 110 KOJIMYECTBY 00yYarOUINXCs;

- pabodee MECTO IIPENoAaBaTENs;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUIA;

- 3a/1aHMs1 111 KOHTPOJIBHBIX paboT;

- IPOECCUOHATIEHO OPUEHTUPOBAHHBIC 3a1aHMUS;

- MaTepuabl HK3aMeHa.

Texnnueckue cpeacTBa 00yUYeHUsI:

- IEPCOHAJIbHBIN KOMIBIOTEP C JUIIEH3MOHHBIM MPOTPAMMHBIM 00€CTIEUEHHUEM;

- IPOEKTOP C HKPAHOM.

3.2. UudopmanuoHHoe odecriedueHne 00ydeHust

Jns  peanmuszaniuu  mporpaMmbl - OuOIMoOTeuHBIM  (QOHA  0Opa3zoBaTeIbHOMU
OpraHu3aliyd JOJDKEH UMETh MeYaTHbIE W/WIM DJIEKTPOHHBIE 00pa3oBaTelbHbIE U
UHPOPMAIIMOHHBIE  PECypChl,  PEKOMEHJOBaHHbIE  JJI1  HWCIIOJB30BaHUSA B
o0pa3oBaTeILHOM IMpOIlecce, HE CTapIIe MATH JIET C MOMEHTa U3AaHUs.

3.2.1. OcHOBHbIE eYATHBbIE U JIEKTPOHHbIE U3AHUS

1. AmumoB II.A. Maremaruka: anreOpa ¥ Hayalla MaTeMaTHMYECKOrO aHallu3a,
reomeTpus. AnreOpa W Hadajga mareMmarmdeckoro aHaimmsa 10-11 kmacc. YueOHUK.
bazoBbiii u yriyonennsiii yposens./II.A. Amumos, F0.M. Konsrun, M.B. TkaueBa u
np. — Mockaa: IIpocsenienune, 2021.-463c.

2. Aranacan JI.C. Maremartuka: anreOpa ¥ Hayajga MaTeMaTHUYECKOrO aHau3a,
reometpusi. ['eomerpus.10-11 xmacc. YueOuuk. ba3oBwiii v yriayOJaeHHBIN ypOBEHB/
JI.C. AtanacsH, B.®. Byry3os, C.b. Kanomues u ap. — Mocksa: [Ipocsenienue, 2021.-
287c.

JlonoJiHUTeIbHASI YUeOHas JuTepaTypa:

1. boromosioB H.B. Martematuka. Anredpa u Hauana aHaiau3a. ba3oBblil ypOBEHb:
10—11 xmaccel: yueOHMK 11 cpenHero obmiero oOpazoBanusi/ H.B. boromosnos. -
MockBa: MzpatensctBo FOpaiit, 2023. - 241c. - (OO0meoOpa3zoBaTeNbHbIN IIUKNI). -
ISBN 978-5-534-16084-0. - Tekct: amextponHbIit// OOpa3zoBarenbHas Tuiatdopma
FOpaiit - URL: https://urait.ru/bcode/530391

2. I'yce B.A. Maremaruka. ['eometpus. baszoBeiii ypoBenn: 10-11 xmaccer:
y4eOHUK a1 cpegHero oOmero oOpasoBanmsi/  B.A. I'yceB, W.b. Koxyxog,
A.A. TlpokodseB. - 2-e u3n., uchp. u nom. - Mocksa: M3gatensctBo FOpaiit, 2023. -
281c.- (O6meobpazoBatenbubiii  1uKi). - ISBN 978-5-534-16085-7.  -Tekcr:
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ANEeKTpOoHHBIN/  OO6pa3oBaTenbHas
https://urait.ru/bcode/530392

miatgpopma

Opaiit

[caitT].

URL:
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0CBOCHUS 00111€00pa30BaTEeIbLHOM

Kontpoas m

AUCIHHUIIJINHBI

OlleHKA pE3yJbTaTOB  OCBOEHUS

o01reo0pa3zoBaTenbHON

JTUCHUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUILTMHAPHBIE Pe3yJIbTaThl, HAPABICHHBIC HA
dbopmupoBaHue o0MMUX U MpodecCHOHANTBHBIX KOMIIETEHIIMN MO pa3jenaM U TeMam
coJiep KaHusl y4eOHOro MaTrepuana.

Oomasn/ THIl OlEeHOYHBIX
npogecCHoOHATbHAsA Paznen/Tema MeponpHusATHS
KOMIIeTEeHII NS
OK 01. Beibupats P1,Temsr 1.1, 1.2, 1.3 II-0/c, 1.4,1.5, 1.6, 1.7 TectupoBanue
CrocoObI perieHus P2, Temsr 2.1, 2.2,2.3,2.4, 2.5 II-o/c, 2.6 YcrHbIM onpoc
3a11a4 P4, Temrr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, MaremaTHdecKui
npodeccruoHalIbHON 4.8,4.9,4.10 JTUKTaHT
JIeITEIbHOCTHU P 5, Temsr 5.1, 5.2 IT-o/c NunuBunyanbHas
MPUMEHUTEIBHO P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-0o/c, 6.7, caMoCTOsATeIIbHAs
K pa3JIMYHBIM 6.8, 6.9, 6.10 IT-o/c, 6.11 paborta
KOHTEKCTaM P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7, II-0/c, [IpencraBnenue
7.8,7.9, 7.10,7.11,7.12,7.13,7.14, 7.15, 7.16 pe3ynbTaToOB
[I-o/c, 7.17 MPAKTUYECKUX
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6 pabot
P9, Temsr 9.1,9.2,9.3,9.4,9.5 3anmTa TBOPUYECKUX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 pabot
P11, Temsr 11.1,11.2, 11.3,11.4,11.5, 11.6 I1- 3amura
o/c, 11.7 VHIUBUTyJTbHBIX
P 12, Temsr 12.1, 12.2 I1-o/c, 12.3, 12.4 MPOEKTOB
P 13, Temsr 13.1, 13.2, 13.3 I1-o/c, 13.4, 13.5, KonTposnbhas
13.6 I1-o/c, 13.7 pabora
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, IT-o/c, Brimonnenue
14.6 SK3aMEHAIlMOHHBIX
3aJaHui
OK 02. Ucmnonp30BaTh P1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
coBpemennsie cpenacta | P 3, Temsr 3.1, 3.2, 3.3 II-o/c, 3.4 VYcrHbli onpoc
MOMCKa, aHAJIN3a U P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c, MaremaTndecKkui
WHTEpIpEeTAIuN 4.8,4.9, 4.10 JIUKTAHT
nHpopManuu, u P 5, Temsr 5.1, 5.2 IT-o/c NunuBunyansHas
nH(pOpMaITMOHHBIC P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, CaMOCTOSATEIIbHAS
TEXHOIOTHHU 1A 6.8, 6.9, 6.10 IT-o/c, 6.11 paborta
BBITIOJTHEHHS 3a7a4 P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7, I1-0/c, [IpencraBnenue
npodeccruoHaIbHON 78,79, 7.10,7.11, 7.12, 7.13, 7.14, 7.15, 7.16 pe3ynbTaTOB
NeATEIbHOCTH I1-o/c, 7.17 MPaKTHYECKHUX
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6 pabot
P9, Temsr 9.1,9.2,9.3,94,9.5 3amuTa TBOPYECKUX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 pabot
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 II- 3ammuTa
o/c, 11.7 WHIVBUAYaAIbHBIX
P 12, Temsr 12.1, 12.2 IT-0/c, 12.3, 12.4 MIPOEKTOB
P 13, Temsr 13.1, 13.2, 13.3 [T-0o/c, 13.4, 13.5, KontponbHas
13.6 IT-o/c, 13.7 pabota
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5, IT-o/c, Brinoinenue
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14.6 SK3aMEHAIIMOHHBIX
3aJlaHuM

OK 03. ITmanupoBarb u | P 1, Temsr 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
peann30BbIBaTh P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6 YcerHbIi onpoc
coOCTBEHHOE P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTHYeCKAi
npodeccrnoHabHOE U P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, JUKTaHT
JUYHOCTHOE Pa3BUTHE, 4.8,4.9, 4.10 NunuBunyanbHas
npeanpuHuMarenbekyto | P 5, Temst 5.1, 5.2 [T-o/c CaMOCTOSITEIIbHAs
NESITEILHOCTD B P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, paborta
npodeccnoHaIBHO N 6.8, 6.9, 6.10 IT-o/c, 6.11 [Tpencrarnenue
cdepe, UCIOJIL30BAThH P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7, I1-0/c, pe3yabTaTOB
3HaHWs 1o ¢uHancosout | 7.8,7.9,7.10,7.11, 7.12,7.13, 7.14,7.15, 7.16 MPaKTUYECKUX
IrPaMOTHOCTH B [I-o/c, 7.17 pabot
pasnuunbixX xku3HeHHbIX | P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 I1-o/c, 8.6 3ammuTa TBOPYECKUX
CUTYaIHIX P9, Temsr 9.1,9.2,9.3,9.4, 9.5 pabot

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3ammTa

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 II- VHIUBUTyJIbHBIX

o/c, 11.7 MIPOEKTOB

P 12, Temsr 12.1, 12.2 IT-o/c, 12.3, 12.4 KonTposbHas

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

13.6 IT-o/c, 13.7 Brimoaenue

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, I1-o/c, AK3aMEHAIlMOHHBIX

14.6 3aJaHui
OK 04. 3ddexTuBHO P1, Temsr 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
B3aUMOJICCTBOBATh 1 P2, Temsr 2.1, 2.2,2.3,2.4, 2.5 IT-o/c, 2.6 VYcTHbI onpoc
paborarts B kosutektuBe | P 3, Temsnr 3.1, 3.2, 3.3 [1-o/c, 3.4 MareMaTudeCcKuit
1 KOMaHJIe P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, JUKTaHT

4.8,4.9, 4.10 NunuBunyanpHas

P 5, Temsr 5.1, 5.2 IT-o/c CaMOCTOSITEIbHAs

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, pabora

6.8, 6.9, 6.10 IT-o/c, 6.11 [Ipencrapienue

P7,Temnr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7, I1-0/c, pe3yJabTaTOB

7.8,7.9,7.10,7.11, 7.12,7.13, 7.14, 7.15, 7.16 MPaKTUYECKUX

IT-o/c, 7.17 pabor

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 II-o/c, 8.6 3anura TBOPYECKUX

P9, Temsr 9.1,9.2,9.3,9.4, 9.5 pabor

P 10, Temsr 10.1, 10.2, 10.3,10.4 3amuTa

P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 I1- WHJUBUIyaJIbHBIX

o/c, 11.7 MIPOCKTOB

P 12, Temsr 12.1, 12.2 I1-o0/c, 12.3, 12.4 KonTposbhas

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

13.6 IT-o/c, 13.7 Brimonnenue

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5, IT-o/c, AK3aMEHAIIHOHHBIX

14.6 3aJaHuH
OK 05. OcymiecTBasiTh P1,Temsr 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
ycTHyto ¥ tucbMeHHyto | P 4, Tems1 4.1,4.2,4.3,4.4, 4.5, 4.6, 4.7 I1-o/c, YcTHBIN onpoc
KOMMYHHUKAIUIO HA 4.8,4.9, 4.10 MareMaTuuecKkuii
rOCyJ1lapCTBEHHOM P 5, Temsr 5.1, 5.2 TT-o/c JIAKTAHT
si3pIKe Poccuiickoit P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-o/c, 6.7, NunuBunyanbHas
denepanuu ¢ yueroMm 6.8,6.9, 6.10 IT-o/c, 6.11 caMOCTOSATEIIbHAs
0COOEHHOCTEN P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 I1-o/c, pabota
COIMAJILHOTO U 78,79, 7.10,7.11, 7.12, 7.13, 7.14, 7.15, 7.16 [IpencraBnenue
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KYJbTYPHOTO IT-o/c, 7.17 pe3yJabTaTOB
KOHTEKCTa P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 IT-o/c, 8.6 MPaKTUYECKUX
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5 pabot
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amuTa TBOPYECKUX
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 I1- pabort
o/c, 11.7 3ammura
P 12, Temsr 12.1, 12.2 IT-0/c, 12.3, 12.4 VHIUBUTyJIbHBIX
P 13, Temsr 13.1, 13.2, 13.3 [T-0/c, 13.4, 13.5, MIPOCKTOB
13.6 IT-o/c, 13.7 KonTtposnsHast
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, paborta
14.6 Brimomxenue
SK3aMEHAIIMOHHEIX
3aJaHni
OK 06. ITposBisTH P1,Temsr 1.1, 1.2, 1.3 II-o0/c, 1.4,1.5, 1.6, 1.7 TectupoBanue
TPk JIaHCKO- P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, VYerHbIl onpoc
MaTPpUOTHYECKYIO 48,49, 4.10 MareMmarudecKkuii
TO3UITHIO, PS5, Temsr 5.1, 5.2 IT-o/c JIUKTAHT
JEMOHCTPHUPOBATH P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-0o/c, 6.7, NunuBunyanbHas
oco3HaHHOe mmoBeAeHne | 6.8, 6.9, 6.10 IT-o/c, 6.11 CaMOCTOSTEIIbHAS
Ha OCHOBE P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6, 7.7, I1-o/c, paborta
TPATUITHOHHBIX 7.8,7.9, 7.10,7.11, 7.12, 7.13, 7.14, 7.15, 7.16 [IpencraBnenne
0011eYeI0BeUeCKuX [I-o/c, 7.17 pe3yabTaToB
IIEHHOCTEH, B TOM P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MPAKTUYECKHUX
YHUCJIE C YIETOM P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, pabot
rapMOHH3aIUU 14.6 3ammuTa TBOPUECKUX
MEKHAITMOHAJIBHBIX 1 pabot
MEKPETUTHO3HBIX 3amura
OTHOIIICHUH, WHIUBHTyJTbHBIX
MIPUMEHSTH CTAHIAPTHI MIPOCKTOB
AHTUKOPPYIITUOHHOTO KontponbHas
ITOBEACHUS pabora
Brimonnenue
SK3aMEHAIlMOHHBIX
3aJaHui
OK 07. CopeticroBate | P 1, Temnr 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
COXPAHEHUIO P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 VYcrHblii onpoc
OKpYXarollen cpeapl, P 3, Temsr 3.1, 3.2, 3.3. I1-0/c, 3.4 MaremaTndecKkui
pecypcocOepexeHuIo, P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c, JUKTaHT
MIPUMEHSATH 3HAHUS 00 4.8,4.9, 4.10 WuauBuayanbHas
U3MEHEHUHU KIIMMAaTa, P 5, Temsr 5.1, 5.2 IT-o/c caMoOCTOsTelILHas
TIPUHIIUATIBI P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 I1-0o/c, 6.7, paborta
OepeXIMBOTO 6.8, 6.9, 6.10, IT-o/c, 6.11 [IpencraBnenue
MIPOU3BOJCTBA, P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6, 7.7 IT-o/c, pe3yabTaToOB
3¢ heKTUBHO 78,79, 7.10,7.11, 7.12, 7.13, 7.14, 7.15, 7.16 MPaKTUYECKUX
nelicTBOBAaTh B II-o/c, 7.17 pabot
YpE3BbIYANHBIX P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5 [1-o/c, 8.6 3amuTa TBOPYECKUX
CUTYyaLUsX P9, Tems1 9.1,9.2,9.3,9.4, 9.5 pabot
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amura
P11, Temsr 11.1,11.2,11.3,11.4,11.5, 11.6 I1- VHIUBUyJIbHBIX
o/c, 11.7 IIPOEKTOB
P 12, Temsr 12.1, 12.2 IT-0/c, 12.3, 12.4 KontponbHas
P 13, Temsr 13.1, 13.2, 13.3 [T-0o/c, 13.4, 13.5, pabota
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13.6 IT-o/c, 13.7 Brimonnenue

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 IT-o/c, 3K3aMEHAIITMOHHBIX

14.6 3aJaHun

MK 1.2, NK 1.3, MK 2.3, P 1, Temsr 1.3 IT-o/c TectupoBanue
nK 4.2 P 2, Temsr 2.5 I1-o/c YcrHsIi onpoc

P 3, Temsr 3.3. IT-o/c MareMaTH4eCKAi

P 4, Temsr 4.7 I1-o/c IUKTAHT

P 5, Temsr 5.2 IT-o/c NunuBunyanbHas

P 6, Temsr 6.6 I1-0/c, 6.10 IT-o/c CaMOCTOSITEIbHAS

P 7, Temsr 7.7 I1-o/c, 7.16 I1-o/c pabota

P 8, Temnr 8.5 I1-o/c [Tpencrarnenue

P 11, Temsr 11.6 I1-o/c pe3yJabTaTOB

P 12, Temsr 12.2 [T-o/c MIPaKTUYECKUX

P 13, Temsr 13.3 I1-o/c, 13.6 I1-o/c pabot

P 14, Temsr 14.5 IT-o/c 3ammuTa TBOPYECKUX
pabot
3ammTa
WHIMBUTYTbHBIX
MIPOCKTOB
KonTtponbHas
paborta
Brimonaenue
9K3aMEHAI[MOHHBIX
3aJaHui
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