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PexoMmennanusmMu 1o opraHu3alyy MONXyYeHHs] CPeHero obIero o6pa3oBaHus B
npefenax OCBOeHHs 0Opa3oBaTeNbHBIX MPOrpaMM CPEIHEro MpodeCCHOHATLHOIO
obpasoBanus Ha 6aze OCHOBHOIO 00iIero o0pa3oBaHMs, ¢ y4ETOM TpeOOBaHMUIA
(enepanbHBIX I'OCYIapCTBEHHBIX 0O0pa30BaTENbHBEIX CTAHAAPTOB U IOIy4aeMoi
NpO(eCCHH UITH CIIENUATBHOCTH CPEeHET0 MPO(ECCHOHAIBHOIO 00pa3oBaHus.
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1. O0mas xapakrepucTuka padoueil nporpaMmsl 001eo00pa3oBaTe/IbHOM
amcumnabIO0/1.11 MaTtemaTuka

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

O6meobpazoBatenbHas gucuumirnaa OOJ.11  Maremaruka sIBIS€TCS
o0s3aTeNbHOM  YacThio  00IIE00pa30BaTENbHOTO  IUKIA  00pa3oBaTeIbHOM
nporpamMmbl  CIIO B cootrBerctBuM ¢ PI'OC no cnenmansHocTn 23.02.01
Opranu3zaiys NepeBO30K U YIpaBJIeHUE Ha TpaHCTIOPTE (110 BUAAM).

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 PI'OC COO c yuerom mnpodeccuoHaIbHOM
HarnpasieHHoctu ®I'OC CIIO.

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

Oco0oe 3HaueHne NUCHMIUIMHA UMeeT Ipu GpopmupoBaHuu U pa3Butuu 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 M€OMETPUUYECKHE BEIMUYUHBI ([UIMHA, Yroll,
wiomaab, 00beM, IJIOMAJb  IOBEPXHOCTH),  HCIOJIB3Ys
U3y4CHHbIE (POPMYJIBI U METOMBI;

- YMETb OIEpUpOBaTh MOHATHAMM: IPSAMOYroOJbHAs cHcTeMa
KOOp/MHAT, KOOPJUHATHl TOUKH, BEKTOP, KOOPJUHATHI BEKTODA,
CKJIAPHOE IIPOU3BEACHUE, 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
peleHusl 3ajauM, paclo3HaBaTb MaTeMaTudeckue (akThl U
MaTeMaTH4YeCKue MOJIId 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, J0Ka3aTeNIbCTBO,
paBHOCWIIBHBIE  (OPMYITHPOBKH; yYMEHHE (OPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJOXKHOE YTBEP)KJIEHUE, IPUBOIUTH
OpUMepbl W KOHTPHOPUMEpPHL,  MCIOJNb30BaThb  METOJ
MaTEeMaTUYeCKOM  MHAYKLUUU; IPOBOIUTH  JI0OKa3aTebHbIE
paccyXJeHMsI TpH pPELIEHUH 3a]ad, OLEHUBATh JIOTUYECKYIO
IIPaBUIIBHOCTD PACCYXKICHMI;

- 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 IPEIMETOB,;

- 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,
NEPECTaHOBKA, YHCJIO COYETAHUH, YUCIIO NEPECTaHOBOK; OMHOM
HploTOHa; ymMeHHMe NpUMEHSATb KOMOMHATOpHblE (AKThl U
paccyXIeHus AJIs pelIeHus 3a/1a4;

-yMETb ONEpPUPOBATh HNOHATHAMM: HATypalbHOE YHUCIIO, LEJOe
YHCIO, OCTAaTOK IO  MOAYJK, PAalUOHAIbHOE  YHUCIIO,
UppallMOHAIBHOE YHUCIIO, MHOXECTBAa HATypaJbHBIX, LEJbIX,
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 MOHATHSAMM: 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 MOHATHAMHU: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMa YpaBHEHHHA
U HEPAaBEHCTB, PAaBHOCHIBHOCTh YyPABHEHWH, HEPAaBEHCTB U
CHCTEM, palMOHAIbHBIC, HPPAUOHANBHBIC, TI0Ka3aTEIbHBIC,
CTETICHHBIE, JorapupMHUUIECKHE, TPUTOHOMETPUYECKHE
ypaBHEHHs, HEpaBEHCTBA M CHCTEMBI, yMEHHE peIlaTh
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
obrnacTeil HayKl U pealbHOM JKU3HH;

-yMeTh CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: T'paduk QyHKIUH,
obOpaTHast QyHKLHS, KOMIO3UIUS GYHKINN, TUHEeWHas QyHKIus,
KBafpaTHuHas (QyHKOMS, CTerneHHas QYHKIOUS C  [eTbIM
MmoKazaTeleM, TPUTOHOMETpUYECKHe (PyHKIHMH, oOOpaTHBIC
TPUTOHOMETPHUUYECKHE ¢byHKLHMY, HoKa3aresbHas 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 MPEIMETOB U U3 peaJbHON JKHU3HU; BBIPAXKATh
(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
IPOMEXYTKE; YMEHHUE MPOBOAUTH HCCIel0BaHUE (QYHKIIUY;
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
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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 OKPYXAIOILEM MHUPE;yMEHHUE
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 NPUMEHSITh 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
GuUryp Mo pasNWYHBIM TPH3HAKAM, BBINOJHATH HEOOXOIAMMEIE
JIOTIOJTHUTEIILHBIE TIOCTPOCHUS;

- YMETh CBOOO/IHO OTIEPHPOBATH MOHIATUSAMU: IJIOMIATs QUTYPHI,
00beM (QUrypbl, BEIUWYMHA YIJla, PACCTOSIHME OT TOYKU JI0
TUTOCKOCTH, PACCTOSTHHE MEXIy NPSIMBIMH, PACCTOSHUE MEXTY
IUIOCKOCTSIMHU, — IUIOWIAAh  cdepbl, IJIOWAAb [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  MEpeHOC, 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
UCNOJb30BAaTh  I'€OMETPUYECKHE  OTHOIICHUS,  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, MPOU3BEJCHHE 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
MOJEIU c HCIIOJIb30BaHUEM anmnapara areOpsl,
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 TTOTYYEHHBIH pe3ynbTar; pemiaTh
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
OOIIIECTBEHHBIX MPOLIECCOB U SIBJCHHI; 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 MOHATHUAMHU: palHOHaTIbHas (YHKIHS,
nokasaresjabHas byHKIMS, CTETeHHas byHKIMS,
norapudmuueckas (QyHKIUS, TPUTOHOMETpUYecKHe (GYHKIIHH,
obpaTtHble (GYHKIHUU; YMEHHUE CTPOUTh TpapuKud H3y4ECHHBIX
GbyHKIMA, UCTIONB30BaTh IPaUKU MPH U3YYEHUU MPOLECCOB U
3aBUCHMOCTEH, MpU pElIeHUuH 3aJad U3 JAPYruxX YyueOHBIX
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 YpPAaBHEHMI, HEPAaBEHCTB H
CHUCTEM, palUOHAIbHbIC, HWPPALHOHAIBHBIE, TOKa3aTebHBIE,
CTEICHHBIE, norapudmMuyeckue, TPUTOHOMETPUUECKHUE
ypaBHEHUs, HEPABEHCTBA M CHCTEMbI; YMETh pPeIllaTh YPAaBHECHUS,
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Omnanenue YHHUBEPCATbHBIMU y4eOHBIMU
MI03HABATEIbHBIMU JICHCTBUSMMU:

B) paboTa ¢ nHpOpMaIUCi:

- BIIQJICTh HABBIKAMU TOJIydeHUS HHPOPMAIUH U3
UCTOYHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISAITh TIONCK, aHAIHM3, CUCTEMAaTU3AIHIO U
HWHTEPIPETAINIO HHPOPMAIH PA3TUNIHBIX BHJIOB H
dhopm npencTaBiIeHus;

- co3/aBaTh TEKCThI B Pa3IUYHBIX (opmarax ¢
Y4EeTOM Ha3HAYeHUs WHPOPMAIIMH U IIeJICBOM
ayIUTOPUH, BBIOMpas ONTUMAIBHYIO (opmy
MIPEJICTABJICHUS ¥ BU3yaIH3aIiH;

- OIEHHWBATh JIOCTOBEPHOCTh, JICTUTUMHOCTH
nHQOpPMAIMKA, €€ COOTBETCTBUE IIPABOBBIM H
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIOJIb30BaTh CpeACTBA HH(MOPMALMOHHBIX U
KOMMYHHMKAIIMOHHBIX TEXHOJOTHI B peuIeHUH

KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  33a7a4 ¢  COOJIOJCHUEM
TpeOOBaHUI 3PTOHOMHKH, TEXHUKH O€30TIaCHOCTH,
TUTHEHBI, PECypCOCOCpPEeIKEHHUs, TPABOBBIX H
TUYECKHX  HOPM, HOpPM  HHGOPMAIMOHHON
0€30I1aCHOCTH;

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

HEpPaBEHCTBA M CHUCTEMBbI C TIOMOIIBIO PA3IMYHBIX MPUEMOB;
pemaTh ypaBHEHHUS, HEPAaBEHCTBA M CHUCTEMBI C IMapaMeTpPOM;
MPUMEHATh YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI IS PELICHUS
MaTeMaTUYeCKHUX 3a/1a4 M 3a/1a4 U3 Pa3IMYHbIX 00acTel HayKu
Y peaJbHOU KU3HU;

- yYMETh CBOOOJHO OINEPUPOBATH TOHATUSIMH: JIBIDKCHHE,
napayieIbHbI  TIEPEeHOC, CHUMMETPHUs Ha IIJIOCKOCTH U B
MIPOCTPAHCTBE, MOBOPOT, MpeoOpa3zoBaHue MOA0OUS, MOJO0HBIE
burypsl; yMETh pacro3HaBaTh paBHbIC U MOJ00HBIE (UTYPHI, B
TOM 4YHCIE€ B TPHUPOJAE, HCKYCCTBE, apXUTEKType; YyMETh
WCIIOJIb30BaTh ~ T€OMETPUYECKHE  OTHOIIEHHWS,  HaXOJUTh
TEOMETPUYECKHE BEJIMYMUHBI (JJIMHA, YTrOJI, TUIONIaab, OO0BEM)
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 ICHHOCTU

- 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, Mapajulefenures, Mpu3Ma, HUpaMuia,
durypa M TNOBEPXHOCTb BpALICHMs, LMIMHIP, KOHYyC, HIap,
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npoeccuoHanbHOU cdepe,
UCIIOJIb30BATh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HECHHBIX
CHUTYaIHSIX

YCTOHYMBOTO 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
CUTYaIIHsIX;

- CaMOCTOSITENIHO COCTAaBJISATh IUIAH pPEHICHHUS
npoOJieMbl C YYETOM HMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEMOYTCHHIA;

- TaBaTh OIICHKY HOBBIM CHTYaIlUsIM;
crocoOCTBOBaTh (POPMUPOBAHHUIO U TPOSBICHUIO
IIMPOKOH 3PYAUIIMU B Pa3HBIX OOJIACTSX 3HAHHIA,
TIOCTOSIHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIN U
KYJbTYPHBII YPOBCHb;

0) CAaMOKOHTPOJIb:

UCIIOJIb30BaTh TPHUEMbl 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,
OPSMOYTOJIBHOTO — TMMapajulelenumesa, MHPaMUAbI, TPHU3MEI,
IIMHApPA, KOHYyCa, Iapa; yMEHUe W300pakaTh MHOTOTPaHHUKU
N TIOBCPXHOCTU BpaAlICHHA, UX CCUCHUA OT PYKH, C IMOMOLIBIO
YEpPTEKHBIX HHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTIB; YMETH
pacro3HaBaTh ~ CHMMETPHIO B TPOCTPAHCTBE;  YMETh
Pacro3HaBaTh NpaBHUJIbHBIC MHOTOI'PaHHUKHA

- YMETb OIEpUPOBATH MOHATHAMU: IPAMOYIOJIbHAs CHUCTEMA
KOOpAWHAT, KOOPANHATBI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIIPHOE MPOM3BEJACHUE, YroJl MEXKIy BEKTOpPaMH, CyMMa
BCKTOPOB, IMPOU3BECACHHUE BCKTOpa Ha 4YHUCIO0, HAXOIUTb C
MOMOUIBIO U3YYEHHBIX POPMYJ KOOPIMHATHI CEPEIMHBI OTPE3Ka,
PACCTOSTHUE MEX/Ty ABYMSI TOUKAMH
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- HMMATHUH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh
SMOLMOHAJIBHOE COCTOSIHUE JPYIMX, YYHMTHIBATh

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

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

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

TOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH
¥ CaMOOTIPEICTICHUIO;

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

Osnagenue YHUBEPCAIbHBIMU
KOMMYHUKATUBHBIMHU JICHCTBHUSIMU:

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 Y4aCTHUKOB
00CYX1aTh pe3yabTaThl COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH M BBINOJIHATH paboTy B
YCIOBUAX peanbHOTO, BUPTYAJIBHOTO U
KOMOWHHMPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBIISITh TMO3UTHBHOE CTPATETHMYECKOE
MOBE/ICHUE B PA3IUYHBIX CHUTYAlMsX, MPOSBIATH
TBOPYECTBO H BOOOpakeHue, OBITE
MHUIIMATUBHBIM.

OBnajgeHue YHUBEPCAIbHBIMU  PETYISATUBHBIMU
JIECUCTBUSIMHU:

I') IpUHATHE ce0s U APYTUX JHOJCH:

- yMEeThb ONEpUPOBATH TOHATHSIMHU: CIYyYalHBIA OIBIT |
citydaiiHOe cOOBITHE, BEPOSITHOCTD CIYy4alHOTO COOBITHS; YMETh
BBIUUCIIAT BEPOSITHOCTh C HCIOJB30BaHUEM TpadudecKux
METOJIOB; TIPUMEHSTH (OPMYIIBI CIOXKEHHS W YMHOXXCHUS
BEPOSITHOCTEH, KOMOWHaTOpHBIE (akTel U (QOpPMYyNbl IpHU
pEIIeHUH 3a]ad; OIIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH;
3HAaKOMCTBO CO CIIy4ailHbIMU BEJIMYMHAMM; YMEHHE IPUBOAUTH
IPUMEpPBI TPOSIBIICHHS 3aKOHA OOJBIINX YKMCET B MPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSX;

- YMETb CBOOOJHO ONEPHUPOBATH MOHATHSMHU: CTENEHb C LEJIbIM
HoKa3aTejaeM, KOPEHb HAaTypaJbHOW CTENEHH, CTEeNeHb C
pallMOHATIBHBIM IIOKa3aTelieM, CTEeNEeHb C JIeMCTBUTEIIbHBIM
(BELIECTBEHHBIM) IIOKa3aTeneM, Jorapupm 4ucia, CHHYC,
KOCHHYC U TaHI'€HC IIPOM3BOJIHOIO 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;

- yYMeTb WCIOJNb30BaTh TIpadukd (YHKUUH U8 H3ydeHHS
IPOIIECCOB M 3aBUCHUMOCTEH NpPU pELICHUM 3aJad U3 JPYrux
y4eOHBIX MpPEIMETOB W U3 peaJbHOM >KU3HU; BBIpaXaTb
dbopMynaMu 3aBUCUMOCTH MEX/1y BETMUYNHAMU;
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- IPUHUMATh MOTHBBI U aPTyMEHTHI JAPYTUX JIFOIEH
IIPH aHAJIM3E PE3YJIbTaTOB ACITCIBLHOCTH;

- IpHU3HABaTh CBOE MPABO M MPABO JIPYTUX JIFOACH
Ha OIINOKH;

- pa3BHBAaTh CIOCOOHOCTh IOHHMATh MHpP C
MTO3UIUH JIPYTOTO YeIoBeKa

- CBOOOJHO oOIEpUpPOBaTh MOHATHSAMM: YETHOCTh (PYHKIUH,
NEpUOJUYHOCTh  (YHKIUH,  OTPAHMYCHHOCTh  (DYyHKIUH,
MOHOTOHHOCTH (DYHKITUH, SKCTPEeMyM (QYHKIUHU, HAHOOJbIIEE U
HaVMEHbIIee 3HAuYeHUs (YHKIMM HA TPOMEXKYTKE; YMETb
MIPOBOJIUTH UCCIIE0OBaHUE (DYHKIINU;

- YMEeThb HCIIOJIb30BaTh CBOWCTBA M Trpapuku (QyHKIUN s
pelieHusl ypaBHEHMM, HEpaBEHCTB W 3aJlad C IapaMeTpaMy;
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 3CcTETUYECKOTO BOCITHTAHHS:

- OCTETHMYECKOE OTHOIICHHE K MHpPY, BKIIOUas
ACTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPYECTBA, CMOpPTa, TpyAa U OOIMECTBEHHBIX
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 KadecTBa
TBOPYECKOM JINYHOCTH;

OBnageHue YHUBEPCATBHBIMU
KOMMYHHKATUBHBIMH JICHCTBUSMU:

a) oOmieHue:

- OCYILECTBJISATh KOMMYHHUKAIIMM BO BceX cdepax
JKHU3HH;

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

- YMETh ONEPUpPOBATH TMOHATHSAMHU: CpefHee apuMeTHdecKoe,
MeauaHa, HauOoJbIIee W HAUMEHBIIEE 3HAUEHUSA, pa3Max,
JUCIepcusi, CTaHIAApTHOE OTKJIOHEHHE YHCIOBOro Habopa;
yMEHUE  W3BJEKaTh,  HHTEPIPETUPOBATH  HH(POPMAIHIO,
MPEACTABICHHYI0O B TaONWIax, Ha JWarpaMmax, Tpadukax,
OTpaXaIoI[yl0 CBOMCTBA pEaJbHBIX IMPOILECCOB U SBJICHUM;
MPEJCTaBIATh UHGOOPMALIMIO C TMOMOIIBIO TabJIUI] U JAUarpaMM;
UCCIIEIOBaTh CTAaTHCTUYECKUE JaHHbIE, B TOM 4HCIE C
pUMEHEHHEM I'paUyecKUX METOI0B U SJIEKTPOHHBIX CPEICTB;

- YMETh ONEpPUPOBATh MOHATUSMHU: TOUKA, MPsAMasi, MIOCKOCTb,
MPOCTPAHCTBO, ABYI'PAHHBIM YroJj, CKpPEeIIUBAIOIIMECs TMPSMBIE,
NapajuieIbHOCTh M NEPHEeHIUKYISIPHOCTh  MPSMBIX U
IUIOCKOCTEH, Yroa MeXIy MpsIMBIMH, YroJl MeXAy MNpsIMOd u
IUIOCKOCTBIO, YTOJI MEXK/Y MIOCKOCTAMM, PACCTOSHUE OT TOUYKU
O TUJIOCKOCTH, PACCTOSIHME MEXIy MpsIMBbIMU, PACCTOSHHE
MEX1y ITOCKOCTSAMH;

- 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
3pEHHUSI C UCTIOJIB30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06. ITposiBisATH

TPk JIaHCKO-
MaTPUOTHYECKYIO MO3UIIUIO,
JEMOHCTPHUPOBATH
OCO3HAHHOE TIOBEJICHUE 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 MHUPOBO33PEHUS,
MPaBOCO3HAHMS, DKOJOTHYECKOT KYJIbTYPBHI,
CITOCOOHOCTH CTaBUThH IEJIM U CTPOUTD KHU3HEHHBIC
IUTaHEL;

B gactu rpak1aHCcKOro BOCITUTAHHUS:

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

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

- TOTOBHOCTh BECTH COBMECTHYIO JEATEIHHOCTH 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: IPIMOYIOJIbHAS CUCTEMA
KOOpJMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPANHATHI BEKTOPA,
CKaJISIpHOE IIPOU3BEJICHHUE, YTOJI MEXKIY BEKTOpaMH, CyMMa
BEKTOPOB, IPOM3BE/IEHUE BEKTOPA HA YUCIIO; HAXOAUTD C
MOMOUIBIO U3YYEHHBIX POPMYJ KOOPIAUHATHI CEPEANHBI OTPE3KA,
pacCcTOSIHME MEX/1y IBYMSI TOUKAMU;

-yMeTh BbIOUpATh MMOAXO AN U3yYEHHBINH METOT ISl pEeLICHUS
3aJ]aui, pacrio3HaBaTh MaTeMaTHueckue (hakThl U
MaTeMaTHYeCKUe MOJIETH B MPUPOIHBIX U OOLIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHHUE IPUBOIUTH PUMEPHI
MAaTE€MAaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTeMaTUYEeCKON HAyKH.

- yMeTb ONEPUPOBATh TMOHATHUSIMU: CIy4alHBIH OMNBIT U
CIy4aiiHOE€ COOBITHE, BEPOSTHOCTh CIYy4ailHOTO COOBITHS; YMETh
BBIUHCIISTh BEPOATHOCTh C HCMONB30BAaHHEM TrpapruecKux
METOJIOB; TPUMEHATH (OPMYJbl CJIOKEHUS U YMHOXKECHHUS
BEPOSITHOCTEH, KOoMOUHaTOpHBIE akTel U (QOpPMYNBI IpU
pElIeHNHU 3aJ]a4; OLIEHUBATh BEPOSTHOCTU PEANbHBIX COOBITU;
3HAKOMCTBO CO CIy4ailHBIMHU BEJIMYMHAMU; YMEHUE MPUBOIUTH
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, IaTPUOTU3MA, 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
HacleAulo, MNaMATHUKAaM, TPaJuIUsAM HapoJOB
Poccun, pgoctmxkenmsm  Poccnm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;

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

OCBOCHHBIE 00y4aIoUUMUCIMEKIPEIMETHbIE
HNOHSTHUSIT W YHHUBEpCaJbHbIE y4eOHbIC NEHCTBUS
(perynsTUBHBIE, [I03HABATEJIbHBIE,
KOMMYHHUKATHBHBIE);

- CIIOCOOHOCTh ux HCITI0JIb30BAHUSA B
NO3HABATEIBHOW WM COLMAJIBHOM  IPaKTHUKE,
FOTOBHOCTh K CaMOCTOSTEIbHOMY IJIAHUPOBAHUIO
U OCYIIECTBIICHHIO  y4eOHOH  JIEeATEIBHOCTH,
OpraHu3anuy  y4eOHOro  COTpyIHUYECTBA 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 MOCIEACTBUS IMPEANPUHUMAEMBIX
JENCTBHM, IPEAOTBPALLATH UX;

- pacLIMPUTh OMBIT ACSITEIBHOCTU 3KOJOTHYECKON
HaIpaBJIEHHOCTH;

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

- OCYIIECTBJISATh  IIeJICHANPABIECHHBIA  TOUCK
IepeHoca CpeAcTB M CHOCOOOB JEHCTBHS B
poheCCHOHANBHYIO CPEY;

- YMeTh MEPEHOCUTh 3HAHUS B MMO3HABATEIbHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;

- MpeJyUIaraTb HOBBIE MPOEKTHI, OLICHUBATh UJIEU C

GyHKUMS, POU3BOJHAs, IE€pPBOOOpa3Has,  OIpPENEICHHbIN
UHTETpall; YMETb HAaXOAWUThb IPOU3BOAHBIE BJIEMEHTapHBIX
(GyHKUMM, UCIIONB3Yys CIPAaBOYHBIE MaTepHalibl, UCCIENOBATh B
OPOCTEUIINX CIy4asX (YHKIUHM Ha MOHOTOHHOCTH, HAaXOIHTh
HauOOJbIINE M HAUMEHBIINE 3HA4YeHUs (YHKIMM; CTPOUTH

rpa@ukd  MHOTOYJIEHOB C  HCIIOJIb30BAHHWEM  ammapara
MaTe€MaTHYECKOTO0 aHalnu3a; IPUMEHATh IPOU3BOJHYIO IIPH
pemieHMn  3aJa4 HAa  JBIDKEHHUE;  pellaTb  IPaKTHUKO-

OPUCHTHUPOBAHHBLIC 3aJa4Xd Ha HauOOJIbIIINE W HaNMEHBIINE
3HAa4YeHUs, Ha HaXO0XXIECHUE IIyTH, CKOPOCTH U YCKOPEHUS;

- YMCTH OICPpHUPOBATH INMOHATHAMU: IBUKCHHUEC B MPOCTPAHCTBE,
10/100HbIe (DUTYpPHI B MPOCTPAHCTBE; UCIOJIb30BaTh OTHOILIEHUE
ioniaied MOBEPXHOCTEM M 00bEeMOB MOJOOHBIX (UTYp TpHU
pelleHnH 3aj1ay;

- YMETb BBIUUCIISATh F€OMETPUYECKHE BEIMUYUHBI ([UIMHA, Yroll,

MO3ULIUU HOBU3HBI, OPUTMHAIIBHOCTH, | IJIOaAb, OOBEM, IUIOWAAb [OBEPXHOCTH), HCIOJIb3YS
MPaKTUYECKON 3HAYMMOCTH; U3y4EHHbIE (OPMYJIIbI U METOIbI
- JaBaTh OIIEHKY HOBBIM CHUTYyallHsiIM, BHOCHUTH
KOPPEKTUBBl B JIEATENbHOCTh,  OILICHUBATH
COOTBETCTBUE PE3YJIbTATOB EJISIM
I[IK 2.3. Ompenensitb U |- ONpPENeNATh LETH JAEATEIbHOCTH, 3aJaBaTh |— yMETh MOJEIUPOBATH peajbHbIE CUTyallud Ha S3bIKE
aHAJIM3UPOBATh BBIMOJHEHUE | TApAMETPhl U KPUTEPUHU UX JOCTHKECHHUS; MaTeMaTHKHU;

oKazareyien
AKCIUTYaTaIlMOHHOMN pabOTHhI

I[IK 3.1. IlnanupoBaTh W
OpraHu30BBIBATH PabOTy IO
TPaHCIOPTHO-
JIOTUCTUYECKOMY
OOCITy’)KUBaHUIO B
I'PY30BbIX TIEPEBO30K

chepe

- CIIOCOOHOCTb M TOTOBHOCTh K CAMOCTOSATEIBHOMY
IIOMCKY METOJIOB pELIeHHUs NpPaKTUYEeCKUX 3ajad,
IPUMEHEHHIO Pa3InYHbIX METOI0B MO3HAHMS;

- aHAJIU3UPOBaTh IOJIYYEHHBIE B XOJI€ PELICHMS
3aJaud pe3yNbTaThl, KPUTHYECKU OLIEHUBATh HUX
JIOCTOBEPHOCTb, IPOrHO3UPOBAaTh H3MEHEHHE B
HOBBIX YCIIOBHUSIX;

- JenaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh
€ro, OpaTh OTBETCTBEHHOCTh 3a pEIlICHHE.

— COCTaBJITh BBIPpaXXCHHUA, YPABHCHHUA, HCPABCHCTBA M HX

CUCTEMbI IIO YCIOBUIO 3aJa4M, HCCICAOBATH ITOCTPOCHHLIC
MOACIIN C HCIIOJIb30BAHUECM alrrapara aJ'IFC6pr,
HHTCPIIPCTHPOBATDH HOJ'Iy‘IGHHLIfI pe3yJIbTaT,

— CTPOUTH MaTEMAaTUYCCKUC MOACIN C IIOMOIIIBIO

TCOMCTPUICCKHUX MOHATHU U BCIIMYMH, pCIIaTb CBA3aHHBLIC C
HUMU NIPAKTUYICCKHUC 3a1a4U;

— COCTABJIIThL BCPOATHOCTHYHO MOJCIb W HHTCPIIPECTUPOBATH
HOHy‘IGHHHﬁ pe3yibTar; peuiaTtb MMPUKIIAJHBIC 3aJadyu

20



I[IK 3.2. IlnanupoBath WU
OpraHu30BBIBATH PabOTy IO
TPAHCIIOPTHOMY
oOciyxuBanuio B cdepe
MACCAXUPCKUX MEPEBO30OK

CpPEICTBAMM MAaTE€MaTHYECKOIO aHajiu3a, B TOM
COLIMAJIBHO- SKOHOMHUYECKOT0 1 (PU3UUECKOTO XapaKTepa.

YHUCJIC
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2. CTpyKTypa 1 coaep:xanue 001eo0pa3zoBaTeJbHON IMCHUIIHHbI

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:kyTounas arrectauusi B popme nuddepeHunpoBaHHorozavera

(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 Oo0bem | PopmMupyembie
Tem OpPMEHTHPOBAHHOE), JIA00PATOPHbIE H MPAKTHYECKHE 3aHATHUS, CAMOCTOSITe/IbHAS 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.,
MaTeMaTHKU IIPU OCBOCHUU ba3oBbie 3HaHMA U yMEHMS 110 MaTeMaTHKE B MPO(ecCHOHANbHON U B TIOBCETHEBHOM OK 05., OK 06.,
CIIEIATFHOCTH IeATeTbHOCTH OK 07.,
Tema 1.2 Yucna v Boruvcnenus. | Coaepskanue yq4e6HOro MaTepuaa 2 1K 2.3.
Beipaskenns u nmpeoOpazoBaHust | J[eficTBUS HaJ TOJIOKUTEIBHBIMU U OTPHUIATEIILHBIMH YHCIIAMH, OOBIKHOBEHHBIMU H 1K 3.1.
NEeCSITUYHBIMH  poOsimu.  [leiictBus co  creneHsMHU, (GOpPMYJIbl  COKPAIEHHOTO 1K 3.2.
YMHOYKCHUS
Tewma 1.3. I'eomeTrpus Ha IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COJICPKAHUE 2
MJI0CKOCTH Bunpl miockux ¢uryp u ux ruromaznpb. [IpakTHKO-OpHEHTHPOBAHHBIE 33/1a4H B Kypce
Tr€OMETPHUH Ha MJIOCKOCTH
B TOM 4McJjie NPAKTHYeCKHe 3aHATHS 2
[IpakTrnueckoe 3anstue Ne 1
Pemienmne npakTuKo-OpuEeHTHPOBAHHBIX 33/1a4 B Kypce r€OMETPUH Ha MIOCKOCTU
Tewma 1.4 [IpoueHTHbIE Copep:xaHue y4e0HOIro MmaTepuaja 4
BBIYHCIICHUS [IpocThie npoueHTsl, pazHbie cocoObl uX BblunciaeHus. ClI0KHbBIE IPOLICHTHI 2
B TOM 4McJjie NPAKTHYeCKHe 3aHATHS 2
[IpakTuueckoe 3ansitue No2
[IpolieHTHBIE BHIYKCIICHUS
Tema 1.5 YpaBHeHus u Conepxanue yueOHOro Marepuasa 4
HEpaBEHCTBA JluneiiHble, KBaJpaTHbIE, APOOHO-JIIMHEHHBIE YPaBHEHUSI U HEPABEHCTBA 2
B TOM 4HcJjie NPAKTHYeCKHe 3aHATHS 2
[Ipaktuueckoe 3ansitue Ne 3
YpaBHEHUs 1 HEPABEHCTBA
Tema 1.6 Cucremsl ypaBHeHuil 1 | Coaepskanue y4eOHOro MaTepuaJia 6
HEpaBEHCTB CrniocoObl pelieHus cucTeM JHMHEHHbIX ypaBHeHMH. [lonsaTtus: marpuna 2x2 u 3x3,
omnpenenurens Marpuiel. Metox Taycca. CucreMbl HEIMHEHHBIX —YpaBHEHHIA.
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. Pacnonoxenne | [Ipenmer crepeomerpun. OcCHOBHblE TOHSATHA (TOYKa, NpsMasi, IUIOCKOCTb, IIK 2.3.
MPSIMBIX U IJIOCKOCTEN IPOCTPAHCTBO). OcHoBHbIE AKCHOMBI ~ CTE€PEOMETPHH. [Iepecexaromuecs, IIK 3.1.
napasuleJbHble U CKpelluBatonuecs npsmele. [Ipu3Hak v CBOMCTBO CKpELIMBAIOLIUXCS IIK 3.2.
npsiMbIX. OCHOBHBIE MPOCTPAHCTBEHHbIE PUTYPHI.
Tewma 2.2. [TapannenbHOCTb Conepxxanue yueOHOro Marepuaja 4
IPAMBIX, IPAMOM M IJIOCKOCTH, | [TapamiensHple mpsMas u  oiockocte.  Ompenenenue. [lpusnak. ColicTBa (C
MIJIOCKOCTEH nokasarenbctBoM). [lapamnensubie mockoctu. Onpenenenue. [Ipusnak. CoiicTBa (c
J0Ka3aTeNnbCcTBOM). TeTpasap u ero snemeHThl. [lapannenenumnen U ero 3J€MEHTHI.
CBoiicTBa NMPOTUBONOJIOKHBIX I'PaHEN M nuaroHaned napamienenunena. [locrpoenue
ceueHuil. Perrenue 3agauy.
Tema 2.3. Ilepnenpukynsapaocts | Coaep:kaHue yueOHOro MaTepuajia 2
NPAMBIX, IPSAMOM U INIOCKOCTH, | [lepnenaukymnspasie  npsiMble. [lapannenbHbie  TpsMble, TEPIEHAUKYISPHBIE K
IJIOCKOCTEHN II0CKOCTH. [Ipu3HaK MEepHeHIUKYIIPHOCTH NPSMOM M TUIOCKOCTH. Jloka3aTenbCcTBO.
[lepnengukynsip u  HakioHHas. [lepnengukymnspHeie  miIockoctu.  [IpusHak
MEePIEHANKYISIPHOCTH IIIOCKocTel. JlokazarenbcTBO. PaccTosiHMS B TPOCTPAHCTBE
Tewma 2.4. Teopema o Tpex Conep:xaHue y4eOHOro marepuasa 4
HEepIeHANKYIIApax Teopema o Tpex mneprneHaukyiaspax. JlokazaTenbcTBo. Yroa Mexay HOpIMod u
IUIOCKOCTBIO. YTOJI MEX/1y INIOCKOCTAMU
Tewma 2.5.11apannensHele, IIpodeccnonabHO-OPHEHTHPOBAHHOE COEPKAHUE 4
NEepPIEeHANKYIISPHBIE, AxcuoMbl  crepeoMerpun.  [lepneHIUKYIIpHOCTH  NPSAMOM U IUIOCKOCTH,
CKpPELIMBAIOIUECS MPsMble napauieaTbHOCTh IBYX MPSIMBIX, HNEepHIEHIUKYIISPHBIX IUIOCKOCTH,
HEepIEHIUKYISIPHOCTb MJIOCKOCTEN
B TOM 4HcJie NPAKTHYeCKHe 3aHATHS 4
[Ipaktuueckoe 3ansitue Ne 4, 5
ITapannenbHble, NepHeHIUKYISPHBIE, CKPEITHBAIONIUE MPSIMbIE
Tema 2.6. Pemenue 3anau. Coaepikanue y4eOHOro MaTepuajia 2
[Ipsimble 1 TIIOCKOCTH B PacnionoxeHne mnpsAMBIX M IIOCKOCTEN B NpOCTpaHCTBE. llepneHAMKyNsIpHOCTh U
MIPOCTPAHCTBE NapaJuIeIbHOCTh NPSAMBIX U IUIockocTel. CkpemuBaromuecs npsmsle. KoHTposibHasA
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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KOOpPJMHATHI B IPOCTPAHCTBE. JlexkapToBbl KOOpAMHAaTHl B mpocTpaHcTBe. Ilpocreiimine 3agaud B KOOpPAMHATAX. IIK 2.3.
Paccrosnue mexny nByms Paccrosnue Mex 1y 1ByMsl TOYKaMH, KOOPAMHATHI CEPEIUHBI OTPE3Ka IIK 3.1.
ToYKaMu. KoopnHaThl IIK 3.2.
CepeMHbI OTpEe3Ka
Tema 3.2 BekTops! B Cojaep:kanue yueOHOro MaTepuajia 6
IIPOCTPAHCTBE. Bextopel B npoctpaHcTBe. Ci0XKe€HHE U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOPA
YTroa Mex 1y BEKTOpaMH. Ha yucno. Kommianapuele BekTopbl. CKalipHOE IPOU3BEAECHUE BEKTOPOB.
CkansipHOo€ Mpou3BeieHne Pa3znoxxenne BekTopa Mo TpeM HEKOMIUIaHapHBIM BekTopaM. KoopauHaTsl BekTOpa,
BEKTOPOB CKaJSIpHOE IPOMU3BE/IEHUE BEKTOPOB B KOOPAMHATAX, YrOJ MEXJY BEKTOPAaMH, yroJl

MEXAY IPSIMOW U TJIOCKOCTBIO, YroJl MEXIY IUIOCKOCTSIMU. YpaBHEHHE IJIOCKOCTH.

['eomeTpuueckuii cMbICI onpeienuTens 2x2
Tewma 3.3 IIpakTuko- IIpodeccnoHAIBLHO-OPHEHTHPOBAHHOE COJICPKAHUE 4
OpUEHTHPOBAHHbBIE 33]1a41 Ha KoopnunaTtHast miockocTb. BeluncieHne pacCTOSHMM M IUIOIIAJiel Ha IJIOCKOCTH.
KOOPJIMHATHOM MJIOCKOCTH KonunyecTBeHHBIE pacueThl

B TOM 4HcJjie NPAKTHYEeCKHe 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 Mmarepuaja 2
KoopanHaTsl 1 BEKTOPEI JlexkapToBBI KOOpIMHATHI B IMpocTpaHcTBE. BekTopbl B mpocTtpancTBe. CliokeHHE U

BBIUUTAHUE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha uucio. KoMmmiaHapHble BEKTOPBI.

CkansipHOe npou3BeJieHHe BeKTOpoB. PaznoxkeHue BekTopa 1o TpeM HEKOMIUIaHAPHBIM

BekTopaM. [Ipocteiimme 3agaun B koopauHarax. KoopauHaTel BEKTOpa, paccTOSHUE

MEXy TOUKaMH, KOOPJMHATHI CEPEAUHBI OTPE3Ka, CKAIIPHOE IPOU3BEIEHUE BEKTOPOB

B KOOPJMHATAX, YrOJl MEXIy BEKTOpaMHM, YroJl MeXAy HPsSMOIl U 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 rpagycHasl | cuHyca, KOCHMHYCa, TaHT€HCa M KOTaHTeHca. 3HaKd CHHYca, KOCHHYCa, TaHTeHCca U OK 07.,
Mepa yria KOTaHI'€HCa 110 YETBEPTAM. 3aBUCUMOCTb MEXIY CHHYCOM, KOCUHYCOM, TAHI€HCOM U IIK

KOTaHT'€HCOM OJJHOTO M TOTO XK€ yria
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
TaAHI'€HC CYMMBI U Pa3HOCTU 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 BoipakeHue TpUroHOMETpUUECKUX (PYHKIMI Yepe3 TaHr'€HC MOJOBUHHOIO 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 (yHKIMH. CriocoObl 3a1anust QyHKITUN
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. YpaBHeHHUe 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 (HYHKIUH
Tema 4.10 Cuctemsl Cojaepikanue yueOHOro MaTepuajia 4
TPUTOHOMETPUUECKHUX CucTeMbl MPOCTEHIITNX TPUTOHOMETPUIECKUX YPaBHEHHH
YpaBHEHUH [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX BBIpAKEHUU. PellieHne TpUroHoMeTpUuecKux
ypaBHEHUH W HEPABEHCTB B TOM 4YHCJIE C HCIOJIb30BAaHUEM CBOMCTB (YHKIUH.
KonTtposabHas pabora Ne 4
Pa3nen 5. KommiekcHble 4yncia 8 OK 01., 0K 02.,
Tewma 5.1 KoMruiekcHbie gncia Conepxxanue yueOHOro Marepuaja 4 OK 03., OK 04.,
[Tonarne komrmuiekcHOoro uwmcina. ConpspKeHHbIE KOMIUIEKCHBIE YHCHA, MOAYIb H OK 05., OK 06.,
apryMeHT  KOMIIGKCHOrO  ymciaa. Popma  3amicH  KOMIUIEKCHOTO — YHCIIa OK 07,
(reomeTpuueckas, TPUTOHOMETpHYECKas,  anreOpamueckas). ApUPMETHUECKHE IIK 2.3.
JNEUCTBUS C KOMILIEKCHBIMU YHCJIaAMU IIK 3.1.
Tema 5.2 Ilpumenenue IpodecconaabLHO-0PHEHTHPOBAHHOE COIEPAKAHUE 4 1K 3.2.
KOMITJIEKCHBIX YHCET BrinonHenue pacyeToB ¢ MOMOIIBIO KOMIUIEKCHBIX uncen. [IpuMepsl HCmonb30BaHUs
KOMIIJIEKCHBIX YHCET
B TOM 4McJjie NPAKTHYeCKHe 3aHATHS 4
IIpakTnueckoe 3anstue Ne 12, 13
Boimonnenue pacyeToB ¢ MOMOIIBIO  KOMIUIEKCHBIX uMced. Vcmonb3oBaHue
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.,
npasuiia U PepeHIUpOBaHUSL YUCIIOBBIX MoOcCieaoBaTelbHOCTe. OmnpeneneHre mpeaeia IMociaeI0BaTeIbHOCTH. OK 07.,
Brruncnenue npenenoB nocnenoBarenbHocTei. [Ipenen ¢yHkiuu Ha 6€CKOHEYHOCTH. IIK 2.3.
[Ipenen ¢ynkuu B Touke. [Ipupamenue aprymenta. [pupamenue Gpynkinuu. 3anaqu, IIK 3.1.
NPUBOJAIIME K IOHATHIO Npou3BOAHOM. OrmpenencHue NPOU3BOAHON. AJITOpPUTM IIK 3.2.
OTBICKAHUS IPOU3BOJHOU
Tema 6.2 IIpousBoanbie cymmel, | CoaepskaHue yueOHOro MaTepuaJia 4
Pa3HOCTH NPOU3BEACHUS, ®opmynsl quddepennmponanus. [Ipasuna nuddepeHupoBaHus
4acTHOTO
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

[onsitne HenpepbiBHOW (yHKIMH. CBO¥CcTBa HENpepbIBHOW (yHKIMHU. CBS3b MEKIY
HETIPEPHIBHOCTHIO M TP PEPEHIIPYEMOCThI0 (PYHKIIMH B TOYKE. AJIITOPUTM PELICHHS
HEPaBEHCTB METOJJOM UHTEPBAJIOB

Tema 6.5 ['eomerpuueckuii u
(bUBUYECKUN CMBICTT
MIPOU3BOTHOM

Conepxxanue yueOHOro Marepuaja

l'eomerpuueckuid cMbICT TPOU3BOAHONM (YHKIUMUM — YriaoBoW Kod(pdULHEHT
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 nuddepeHUMPOBAHHOIO 3a4eTa

Tema 6.7 MOHOTOHHOCTE
¢dbyakuu. Touku sKCTpeMyma

Copep:xaHue y4e0HOro MmaTepuaja

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

Tema 6.8 UccneqoBanue
(GYHKIHI 1 TOCTpOCHHE
rpauKoB

Conepxanue yueOHOro Marepuasa

HccnenoBanue (bYHKI_[I/II/I Ha MOHOTOHHOCTDB H IIOCTPOCHHUC Fpa(bI/IKOB.

Tema 6.9 Haubonsiiee u
HanuMEHbIIIee 3HAYEHUS

byHKIIH

Conepxanue yueOHOro Marepuaja

HaxoxnaeHue HauOOJBIIEr0 M HAUMEHBIIETO 3HAYCHUU (I)YHKLII/II\/‘I, MMOCTPOCHHUC
rpa(l)I/IKOB MHOT'OYJICHOB C MCITIOJIb30BAHNWECM 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.,
IpaHd MHOTOTPaHHHMKA [ToHsTHe MHOTOrpaHHMKA. Ero sIeMeHTHI: BepmIMHBI, pebpa, TpaHH. JlmaroHais. OK 05., OK 06.,
CeueHue. Bolnykiible M HEBBIITYKJIbIE MHOTOTPAHHUKHU OK 07.,
Tema 7.2 Tlpusma, ee Cozep:kanne y4eGHOro MaTepuaia 2 1K 2.3.
COCTaBJISIOIINE, CEUCHUE. [lonstne mpusmel. Ee ocHoBanust u GokoBble TpaHu. Boicota mpusmsel. [lpsimas u 1K 3.1.
IIpsmas u npaBuiIbHas NpU3MBl | HakIoHHAs npusMa. [IpaBuibHas npu3ma. Ee cedenne 1K 3.2.
Tema 7.3 [lapannenenunen, ky0. | Coaep:kaHue y4eOHOT0 MaTepuajia 2
Ceuenue ky0a, [Tapannenenunen, cBoiicTBa NpsAMOYroJbHOTO 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 nupamua. 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 CumMmeTpus 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 npaBmIbHOrO MHOTOrpaHHKKa. CBONCTBA MPAaBUIILHBIX MHOTOI'PAaHHUKOB
Tema 7.9 Hununap, ero Coaepikanue yueOHOro MaTepuajia 2
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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 llap u cdepa, ux Cojaep:kaHue yueOHOro MaTepuajia 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
ITOBEPXHOCTEN Tel O6bemMbl mupaMupl U KoHyca. O0bem mapa. [1nonaam nosepxHocreit Ten
Tema 7.15 KomOunanuu Copep:xaHue y4e0HOro MmaTepuaja 4
MHOTOI'PaHHHUKOB U TeJ KomMOuHamu reoMeTpuieckux e
BpallCHUA B TOM 4YHcCJIe NPaKTHYeCKHue 3aHATHA 4
[IpakTuueckoe 3ansitue Ne 19
[Inomanu noBepXHOCTEH MHOTOIPaHHUKOB M TE€J BPALLICHUS
[IpakTuueckoe 3anstue Ne 20
OO0beMbl MHOTOI'PaHHUKOB U T€J BpallleHHsI
Tema 7.16 I'eomerpuueckue IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlEePKAHUE 4
KOMOMHAIMM Ha MPaKTHKE Hcnonp3oBaHne KOMOMHAIMii MHOTOTPAaHHMKOB UM TE€J BpallleHUs B IPAKTUKO-
OpPUEHTHUPOBAHHBIX 33Jayax
B TOM 4YHCJIe NPAKTHYECKHE 3aHATHSA 4
[Ipaktuueckoe 3anstue Ne 21, 22
Hcnonbs3oBaHne KOMOMHAIMIT MHOTOTPAaHHUKOB UM TeJ BpAIIEHUS B IPAKTHUKO-
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 pyHKnMH, 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 2.3.
BBIUMCIIEHUE TMepBoOOpa3HoON s naHHOW (yHkumu. Tabmuma Qopmyn s IIK 3.1.
HAXOXKJCHHUs NepBO0Opa3HbIX. M3yueHne nmpaBuiia BRIYHCICHUS TIEPBOOOpA3HON I1IK 3.2.
Tema 8.2 [1nomanp Cojaep:kanue yueOHOro MaTepuajia 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. Popmyna HetoTona— Jleiibuuna
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
Tewma 8.5 OnpeneneHHbIi IIpodeccHoHAIBLHO-OPHEHTHPOBAHHOE COJACPKAHUE 4
HUHTETPAJ B )KU3HU ['eomeTpuueckuii cMbic onpeneneHHoro narerpaia. @opmymna HetotoHa - JleiiOHua.
Pemenne 3aia4 Ha NpUMEHEHUE MHTErpaja Ui BbIYMCICHUS (PU3MYECKUX BEIUYUH U
mIoniaaei
B TOM 4YHcJIe NPAKTHYECKHE 3aHATHSA 4
[IpakTuueckoe 3anstue Ne 23, 24
OnpeneneHHbI HHTErpaj NPH pelieHUH IPUKIIAJAHBIX 3a/1a4
Tewma 8.6 Pemenue 3anay. Copep:xaHue y4eOHOro MmaTepuaJja 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.,
ee CBOHCTBA [londatue xopHs n-Ooi CTeNeHW U3 AeUCTBUTENbHOrO uucia. OyHkuum y = Vx  nx 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 Pemenune

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
[IpaxTnueckoe 3anarue Ne 25
Pemrenne nppanmoHAIBHBIX YPABHEHU W HEPABEHCTB
Tema 9.5 Crenenu u KOpHHU. Cojaep:kanue yueOHOro MaTepuajia 2
CrenenHast GyHKIMS Onpenenenve creneHHoW (QyHkuu. lcnons3oBaHue ee CBOWCTB MHpH  peElICHUU
ypaBHeHUM 1 HepaBeHCTB. KoHTposibHast pabora 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.,
MOoKa3aTeabHOW (YHKIMHU, €€ CBOMCTBA M rpaduk. 3HAKOMCTBO C HPUMEHEHUEM
nokaszareabHOH (QyHKUMU. PermeHue nokasaTenbHBIX ypaBHEHUH (YHKIMOHAIBHO-
rpauyecKuM METOJIOM
Tema 10.2 Pemenue Copepxanue yueOHOro Marepuasa 4
MIOKa3aTeJIbHbIX YPAaBHEHUN U Pemenne nmoka3aTenbHBIX YpaBHEHHI METOJOM ypaBHMBAHHUsS MOKa3zaTesed, METOAOM
HEPaBEHCTB BBEJICHUsSI HOBOM IE€PEMEHHOH, (PyHKIMOHaIbHO-rpaduyeckuM MetoaoM. Pemenue
MIOKa3aTeJIbHbIX HEPABEHCTB
B TOM 4YHcJIe NPAKTHYEeCKHE 3aHATHSA 4
[IpakTuueckoe 3anstue Ne 26, 27
Penienne nokaszarenbHbIX YpaBHEHUH U HEPAaBEHCTB
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 Pemienne nokasatenabHbIX YpaBHEHHH METO/IOM YpaBHHMBAHUS MOKa3aTeaed U METOIOM
BBEJICHUS HOBOM IepeMeHHOM. Pemienue mokasarenbHbIX HepaBeHCTB. KoHTposbHas
paboTa Ne 9
Pasnea 11. Jlorapugmel. Jlorapupmudeckas pyHkuus 26 OK 01., 0K 02.,
Tema 11.1 Jlorapudm uncna. Coaepikanue y4eOHOro MaTepuajia 4 OK 03., OK 04.,
JleCSITUYHBII U HATYPaTbHBIN Jlorapudm uucna. JlecITHUHBII U HATYPATBbHBIN JOTapu(MBI, YUCIIO € OK 05., 0K 07,
JorapuMsl, YUCIIO € IIK 2.3.
Tema 11.2 CaoiictBa Cojepxanue yueOHOro MaTepuaja 4 IIK 3.1.
norapu¢moB. Oneparus Csoiictpa norapudmon. Onepanus JorapuGpMUpOBaHUsL. 1K 3.2.

norapu(pMUpOBaHUS
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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
aorapupMuueckux ypaBHeHui U | [Tousitue norapudMudeckoro ypaHenust. Oneparus moTeHIUpoBaHus. Tpr OCHOBHBIX 6
HEPABEHCTB METOJ[a pEelIeHUs JOrapu(PMHUECKUX YypPaBHEHUH: (YHKIHMOHAIBHO-TPAPHUSCKHH,
METOJl NMOTEHLMPOBAHMSI, METOJ BBEICHMsSI HOBON mnepeMeHHOU. Jlorapupmuueckue
HEPAaBEHCTBA
B TOM 4McJIe 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
MIPUPOJIE U TEXHUKE [Ipumenenne  norapudma. Jlorapupmuyeckas cnupanb B mpupoae. Ee
MaTeMaTHYECKHE CBOMCTBA
B TOM 4YHCJIe NPAKTHYECKHE 3aHATHSA 4
[IpakTuueckoe 3anstue Ne 29, 30
[Ipumenenne  sorapudma. Jlorapudmudeckas crnmpans B npupome. Ee
MaTeMaTUYECKHE CBOMCTBA
Tewma 11.7 Pemienue 3anau. Copep:xaHue y4e0HOro MmaTepuasa 2
Jlorapudmsl. Jlorapudmuueckas | Jlorapupmudeckas GyHkiusa. PemieHre mpocTelimux jJorapupMHUECKUX ypaBHEHUH.
byHKIUSA KontponpHas 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 MmHoxkecTBa. [logMuo)kecTBO. Oniepanuu ¢ MHOKECTBAMU OK 05., OK 07.,
Tema 12.2 Onepauuu ¢ IIpodeccHOHATLHO-OPHEHTHPOBAHHOE COIePKAHHE 2 1K 2.3.
MHO’KECTBAMU Omnepanyu ¢ MHOXKeCTBaMH. PerieHne npukiaJHbIX 3a/1a4 LK 3.1.
B TOM YHCJI¢ NPAKTHYECCKHE 3aHATHS 2 [K3.2.
[IpakTnueckoe 3anarue Ne 31
Onepanus ¢ MHOKecTBaMu. PelieHne npukiagasIx 3a1a4
Tema 12.3 I'padsr Coaepikanue y4eOHOro MaTepuajia 4
[Tonsitue rpada. Csa3Hblii rpad, epeBo, MUKI rpad Ha MIOCKOCTH 2
B TOM 4YHCJIe NPAKTHYECKHE 3aHATHS 2

IIpakTuyeckas pabora Ne 32
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CriocoOwI 3a1anus rpados.

Tema 12.4 Pemenue 3aau. 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
Pa3nes 13. Di1eMeHThl KOMOMHATOPHKH, CTATUCTHUKHU U TEOPUHU BepPOSITHOCTE 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 CoObITHE, Cojaep:kaHue yueOHOro MaTepuajia 4 1K 2.3.
BEPOSITHOCTh COOBITHS. CoBMecTHBIE M1 HECOBMECTHbIE COOBITHUS. TeopeMbl 0 BEPOSITHOCTH CyMMBI COOBITHIA. 1K 3.1.
CrnoxxeHue 1 yMHOKEHUE VYcnoBHas BepOSTHOCTh. 3aBHCHMbIE W HE3aBUCHUMBIE COOBITHS. Teopembl O 1K 3.2.
BEPOSITHOCTEMN BEPOSITHOCTH NMPOU3BEJCHUSI COOBITHIA.
Tema 13.3 BeposTHOCTb B IIpodeccnoHAILHO-OPHEHTHPOBAHHOE COJICPKAHUE 4
npodecCHOHANBHBIX 3a7a9ax OTHOCHUTENbHAsT YacTOTa COOBITHS, CBOWCTBO €€ YCTOWYMBOCTH. CTaTHUCTHYECKOE
omnpeneneHue BeposTHOCTU. OIIEHKa BEPOSITHOCTH COOBITHS
B TOM 4HcJjie NPAKTHYECKHe 3aHIATHS 4
[IpakTnueckoe 3anstue Ne 33, 34
BeposTHOCTE B IpohecCOHaNBHBIX 3a/1a4ax
Tewma 13.4 JluckperHas Copep:xaHue y4e0HOro MmaTepuaJja 4
ciy4daiiHas BeJIMYMHA, 3aKOH €€ Bunapl ciyqaiineix BenuuuH. OnpenesneHne JUCKPETHOM CIydailHOM BEJIMYUHBI. 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 HAOII0JaeMbIX 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 MPAKTHYEeCKHEe 3aHSTHSA 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.,

34




YPaBHEHUH U HEPABEHCTB. PaBHOCUNIBHOCTE ypaBHeHMM U HepaBeHCTB. OmpezneneHusi. OCHOBHbIE TEOpPEMBI OK 05., OK 06.,
OOm1re MeTo bl peleHus PaBHOCWIIbHBIX TEpPEX0/iaX B YPaBHEHHUSX M HepaBeHcTBaxX. OOIIMe METOIbI PeIICHHS OK 07.,
yYpaBHEHMH: TEpexoJl OT paBeHCTBAa (YHKIMHA K paBEHCTBY AapryMeHTOB JUIs IIK 2.3.
MOHOTOHHBIX (DYHKIHI, METO/ pa3joXKEeHHUsS Ha MHOXKUTEIM, METOJ BBEJCHUS HOBOM IIK 3.1.
NepeMeHHOH, QYHKIIMOHAILHO-TpaUIeCKUH METOT I1IK 3.2.
Tema 14.2 I'papuueckuii meron | Cogep:kaHue Y4eGHOT0 MaTepHuasa 2
pellIeHNs ypaBHEHUH, OOmrre MeTo/Ibl pelIeHrsI HEPABEHCTB: MEPEX0] OT CpPAaBHEHMS 3HAYCHUU (QYHKIUH K
HEPABEHCTB CPaBHEHMIO 3HAYEHMH apryMEeHTOB JUIsl MOHOTOHHBIX ()YHKIIMM, METOJ MHTEpBAJOB,
(¢yHKIIMOHANBHO-Tpaguueckuil meroAd. I'paduueckuil MeToa peuieHus ypaBHEHUH U
HEPABEHCTB
Tema 14.3 YpaBHenus u Cojaep:kanue yueOHOro MaTepuajia 4
HEPaBEHCTBA C MOYJIEM 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 Copepxanue yueOHOro Marepuaa 2
HEpaBEHCTBA C ITapaMeTpamMu 3HakoMCTBO ¢ napameTpoM. [Ipocrelinrie ypaBHeHNs U HEPABEHCTBA C TApaMETPOM
Tewma 14.5 CocraBnenue u IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COCPKAHHE 6
peleHue npophecCuOHAIbHBIX Pemienne TekcToBBIX 33a4 TPOGECCHOHATBHOTO COAEPIKAHUS
3134 C TIOMOIIBIO0 YPaBHEHU B TOM YHCJI€ NPAKTHYECKHE 3aHATHSA 6
[IpakTuueckue 3anstus Ne 37, 38, 39
Penienne TeKcToBBIX 33Ja4 IPOGECCUOHATBHOTO COAEPIKAHUS
Tema 14.6 Pemenue 3aau. Copep:xaHue y4e0HOIr0 MaTepuaJja 4
YpaBHEHMSI U HEPABEHCTBA OOuire MeToabl peleHHsl ypaBHEHUI. YpaBHEHHMsS M HEPaBEHCTBA C MOJYJIEM M C 2
napaMeTpaMH.
Hrorosoe 3anstue. [loBTopenne n3ydeHHbix Tem. [logrotoska k 3k3aMeHy
B TOM 4YHCJI¢ NPAKTHYECCKHE 3aHATHS 2
[Ipaktuueckoe 3ansitue Ne 40
OOuie MeToabl peleHHUs ypaBHEHUI. YpaBHEHHMS M HEpaBEHCTBA C MOJYJIEM M C
napaMeTrpamu
KoncyabTanuu 2
IIpome:xxyTOYHas aTTecTanus B GopMe IK3aMeHa 6
Bcero: 308
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3. YcaoBus peaju3anuu NporpaMmmsbl 001eo0pa3oBaTe/ibHOM JUCHUIIIMHbBI

3.1. TpeOoBaHUA K MUHMMAJIbHOMY MATEPHAJIbHO-TEXHUYECKOMY 00eCIeYeHUI0
Peanuzauust mporpamMmbl AUCHMIUIMHBI TpeOyeT Haluuusg y4yeOHOro kaOuHeTa
MaTeMaTUKH, OCHAILIEHHOTO C COOTBETCTBUU ¢ npuiioxkeHuem 7 OOIL.

3.2. UndopmanuoHHoe odecnievyeHne 00yueHust

Jns  peanuzanu  nporpaMmbl  OuOiamoTeuHbld  GoHA  0OpazoBaTenbHOU
OpraHu3aly JOJDKEH MMETh IeYaTHbIe W/WIM SJEKTPOHHBIE 00pa3oBaTelIbHbIE U
WHOOpPMAIIMOHHBIE  PECYpPChl,  PEKOMEHJIOBaHHBIC  JUII  HMCIOJIB30BaHUS B
o0pa3oBaTeIbHOM MpoIlecce, HE CTaplIe MATH JIET C MOMEHTa U3AaHUs.

3.2.1 OcHoBHas yueOHasl JIUTEpPaATypa

1. Kapm, A. II. Maremaruka: 6a30BbIii ypoBeHb : yueOHOE TTocoOue : B 2 JacTax /
A. TI. Kapm, A. JI. Bepuep. — Mocksa : [Ipocsemenue, 2024 — Yacts 1 — 2024. —
319 c. — ISBN 978-5-09-108510-5. — Tekcr : anexTpoHHbIH // JlaHb : 31€KTPOHHO-
oubnoreunas cuctema. — URL: https://e.lanbook.com/book/408779

2. Kapm, A. I1. Matematuka: 6a30BbIil ypOBEHb : yueOHOE mocodue : B 2 yacTsx /
A. TI. Kapm, A. JI. Bepuep. — Mocksa : [Ipocsemenue, 2024 — Yacts 2 — 2024. —
255 c. — ISBN 978-5-09-108511-2. — Tekcr : anekTpoHHbIH // JlaHb : 31eKTPOHHO-
oubroreunas cuctema. — URL: https://e.lanbook.com/book/408782

3.2.2 JlonmosiHUTENBHAS JIUTEpaTypa

1. bagpun, W.WN. Marematuka : y4yeOHMK W TPAKTUKYM JJI1 CPEIHETO

npodeccuonanpHoro odpaszopanus / U. U. baBpun. — 2-e u3n., nepepab. U J0I. —
Mocksa : MsmarensctBo  FOpaiit, 2024. — 568 c.— (IlpodeccuonanbHoe
obpazoBanue). — ISBN 978-5-534-17016-0. — Tekct : DdJCKTpOHHBIH //

Oo6pa3zoBatenpHas mwiardopma FOpaiit [catit]. — URL: https://urait.ru/bcode/537152

2. boromonor, H. B. Maremaruka. AnreOpa W Havajla aHaiau3a. ba3oBblit
ypoBeHb: 10—11 Kimacchl : y4eOHMK [UIS cpeaHero obmiero oOpa3zoBaHus /
H. B. boromonoB. — MockBa : UzmatensctBo  Opaiir, 2024. — 241c.—
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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 VHIUBUTyJIbHBIX
P 12, Temsr 12.1, 12.2 I1-o/c, 12.3, 12.4 MPOEKTOB
P 13, Temsr 13.1, 13.2, 13.3 IT-o/c, 13.4, 13.5, KontponbHas
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 I1I-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-o/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 I1- 3ammuTa
o/c, 11.7 WHIUBUIYaTbHBIX
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
3HaHus 1Mo ¢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 II-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, Temnr 3.1, 3.2, 3.3 [T-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, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7, II-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 3anuTa 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 KontponbHas

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 Poccuiickoi P 6, Temsl 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 II-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. ITposBsTH 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 11-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, I1-0/c, paborta
TPAIUITHOHHBIX 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
LIEHHOCTEM, B TOM P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MPaKTUYECKUX
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, WHIUBHIyIbHBIX
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-o/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
JIIECTBOBATh 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 3aJJaHuI
IIK 2.3. Onpenenste u | P 1, Temsr 1.3 I1-o/c TectupoBanue
aHAJIM3UPOBATH P 2, Temsr 2.5 I1-o/c VYerHbIi onpoc
BBITIOJTHEHUE P 3, Temsr 3.3. IT-o/c MaremaTtudecKuii
okKasareJei P 4, Temsr 4.7 I1-o/c JUKTaHT
JKCILTyaTallMOHHOU P 5, Temsr 5.2 I1-o/c NupuBunyanbHas
paboThI P 6, Temsr 6.6 IT-o/c, 6.10 IT-o/c CaMOCTOSITENbHAS
IIK 3.1. IInmanuposate u | P 7, Temsr 7.7 I1-o/c, 7.16 I1-o/c pabora
opraam3oBbiBaTh pabdoty | P 8, Temsr 8.5 [1-o/c [IpencraBnenue
1o TpaHcnoptHo- | P 11, Temsr 11.6 I1-o/c pe3ynbTaToOB
JIOTUCTUYECKOMY P 12, Temsr 12.2 [T-o/c MIPaKTUYECKUX
obcnyxxkuBanuto B cepe | P 13, Temnr 13.3 1-o/c, 13.6 [T-o/c pabot
IPY30BBIX IIEPEBO3OK P 14, Tems! 14.5 [1-o/c 3aiuTa TBOPUYECKUX
[IK 3.2. IInanupoBath u gzgf;m
OpraHu30BBIBATH PabOTy
WH/INBUATYaJIbHBIX
1o TPaHCIIOPTHOMY IPOCKTOB
o0ciyXuBaHUIO B cdepe KoHTpoMBHas
MACCaXKUPCKUX pa6ota
TICPEBO30K Beinonnenue
HK3aMEHAlMOHHBIX
3aJaHui
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