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1. O0mas xapakTepucTUKa pado4eil NPOrpaMmbl
yuyeOHOro npeamera «MaTeMaTUKa»
1.1 MecTo B cTpyKTYype npodeccuoHaibHOi o0pa3oBareabHoil nporpammsbl CIIO:
VYueOHblil mpenmMeT «MaremaTukay sIBISETCs 00s3aTeIbHON YacThi0 00111e00pa30BaTeIbHOTO UK
oOpazoBarenbHO# TporpamMmbl B cooTBeTcTBUM ¢ PI'OC cnienmanbrocTr 15.02.16 TexHOMOTHS MaITMHOCTPOCHUS

1.2 Leau 1 mi1aHupyeMble pe3yJibTAaThl OCBOCHUS Y4eOHOI0 IpeaMeTa:

1.2.1 llenb y4yeOHOTrO mpeaMera

Copepxanue mporpaMMbl yaeOHOTO mpeamera «Maremarrkay HampaBlIeHO Ha JOCTHKCHHUE PE3yIbTaTOB e
n3ydeHus B cooTBeTcTBUHU ¢ TpeboBanusimu GI'OC CO0 ¢ yueroM npodeccroHanbHoi HampaBieHHOCTH OT'OC
CIIO.

1.2.2 Ilnanupyemble pe3yJibTaThl 0CBOeHHUsI y4eOHOro npeamera B coorsercrBun ¢ ®I'OC CIIO

u Ha ocHoBe PT'OC COO
Ocoboe 3HaueHue yueOHbIi mpeameT umeet npu popmupoBarnu U pazsutiur OKO01, OK02, OK03, OK04,
OKO05, OK06, OK07



O01mme KOMIIEeTEHIINHT

Ilnanupyemblie pe3yabTaTbl 00y4eHUs

O0mue (IMYHOCTHBIE W MeTanpeaMeTHbIE)

Ipenmernbie

OK 01 Beibupats criocoosl
pelieHus 3a1a9
poheCCHOHATLHON
NEeSTeIbHOCTH IPUMEHHUTETHHO
K Pa3JINYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPY/Y, OCO3HAHUE LIEHHOCTH
MacTepCTBa, TPYIOII00UE;

- TOTOBHOCTH K aKTUBHOH JIEATEILHOCTH
TEXHOJIOTUYECKON U COLMAIIbHOW HAIIPaBJIECHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U
CaMOCTOSATENILHO BBITIOJHATH TAKYIO JICSITEIIbHOCTD;

- HHTEPEC K pa3IMuHbIM cdepam nmpodheccuoHaIbHON
eI TeILHOCTH,

OBnanenune YHUBEPCAIbHBIMU y4eOHbIMU
I103HaBaTCJIbHBIMU IIGﬁCTBI/I?IMPII

a) 6a30Bble JOIMUYECKUE ICHCTBUSA:

- CAMOCTOSITEIBHO (dbopMynupoBaTh u

AKTyallu3UpOBaTh NMpoOJIeMy, pacCMaTpUBATh €
BCECTOPOHHE;

- YCTAHaBIIMBATh CYHIIECTBEHHBIN TPU3HAK WU
OCHOBaHUS JJIs CPABHEHMSI, KJIacCU(PUKAIIIU 1
0000IICHMS;

- ONPENETATh UEIU AEATETbHOCTH, 3a1aBATh
[apaMeTpbl U KPUTEPUU UX TOCTHKEHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B
paccMaTpUBaEMBbIX SIBJICHUSX;

- BHOCUTH KOPPEKTHBBI B I€ITEIILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YyJIbTATOB LIEISIM, OLICHUBATh PUCKU
[MOCJIC/ICTBUU NCATCIBHOCTH,

- BJIAZIETh METO/IAMHU JI0KAa3aTEJIbCTB, AITOPUTMAMU PELICHUS
3ajjay; yMeHue (OpMyIUpOBaTh ONpPEIEICHUs, AKCUOMBI U
TEOPEMBI, IPUMEHSITH UX, IPOBOJUTH J10Ka3aTEIbHbIC
paccyKIeHHs B XO/1€ PELICHUs 3a1ay;
- YMETb ONIEpUPOBATh MOHATUSAMU: CTEIICHb YHCIIA, JTOTapr(pM
YHCIIa; YMEHUE BBIIOJIHATh BHIUMCIEHUE 3HAUCHUN U
npeoOpa30BaHus BIPAKEHHI CO CTETICHSAMH U JIoTapudmamu,
npeoOpa3oBaHus IPOOHO-PALIIOHAIBHBIX BBIPAKEHU;
- YMETh ONEpUPOBATH NOHIATUSIMU: PAllIOHAJIbHBIE,
uppalnyoHalbHble, T0Ka3aTebHbIE, CTEIICHHBIE,
aorapupMuyecKre, TPUrOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, UX CHCTEMBI;
- YMETh ONEpUPOBATH NOHATUIMU: (PYHKIINS, HEIPEPbIBHAS
GbyHKLUS, TPOU3BOIHAS, IEPBOOOpA3HAas, ONPEACICHHBIHI
MHTErpal; yMETb HaXOUTh MPOU3BOAHbBIE JIEMEHTAPHBIX
(yHKLIMH, UCTIOJIB3YsI CIIPABOYHbIE MaTepHUallbl; UCCIIEA0BATh B
MPOCTEHIINX clydasix QYHKIIMU HA MOHOTOHHOCTb, HAXOJUTh
HauOOJIbIINE M HAUMEHbIIINE 3HaYeHUs (QYHKIIMIA;
CTPOUTH TpauKy MHOTOUIEHOB C UCIOJIb30BAaHUE alapara
MaTEMAaTUUYECKOTO aHAIIN3a; IPUMEHSTH IPOU3BOIHYIO U
pellIeHnH 3a]a4 Ha JIBI)KEHUE; pelaTh NPakTUKO-
OpPUEHTHPOBAHHbIE 3a/1a41 HAa HaUOOJIbIINE U HAUMEHbIIINE
3HAYEHUS], HA HAX0X/IEHNE ITyTH, CKOPOCTH U YCKOPEHUS;
- YMETb ONIEpUpPOBaTh MOHATUSAMU: pallMoOHaIbHas (QyHKIMS,
noKasaresnbHasi QyHKIINA, CTeNeHHas QyHKIUs,
norapupmMuueckas QyHKUHUs, TPUTOHOMETPHUECKUE
(dbyHKIIMHU, 00paTHBIe QYHKIMU; YMEHUE CTPOUTH rpauKu




pa3BUBATh KPEATUBHOE MBIIIJICHUE IMPH PEHICHUH
YKU3HEHHBIX TIPOOIIEM

0) 6a30BBIC UCCIICIOBATEILCKHUE JICHCTBUS:

- BIIAJICTh HaBBIKAMH y4eOHO-UCCIIEIOBATEIbCKOMN 1
[IPOCKTHOUN JIEATEIHHOCTH, HABBIKAMHU pa3peIICHUs
po0eM;

- BBISIBISITh MPUYMHHO-CIICJICTBEHHBIC CBSI3H U
AKTyaJlu3UpOBaTh 3ajJlady, BBIABUIATh TUIIOTE3y €€
pEIICHN s, HAXOIUTh ApPTYMEHTHI JIJIs JOKa3aTeIbCTBA
CBOMX YTBEp)KIEHUI, 3agaBaThb IapamMeTpel U
KPUTEPHUU PEILICHUS;

- aHAJIM3UPOBATh TMOJNYYEHHBIE B XOJI€ PELICHUS
3alaud  Pe3ysIbTaThl, KPUTHUYECCKH OICHUBATH WX
TOCTOBEPHOCTh, MPOTHO3UPOBATH H3MEHEHUE B
HOBBIX

YCIOBUSIX;

- YyMETh MEPEHOCUTh 3HAHUS B IO3HABATCIBHYIO U
[IPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIIbHOCTH;

- YMEThb HMHTECTPUPOBATH 3HAHWUSA W3  Pa3HBIX
[peIMETHBIX 00IacTe;
- BBIJIBUTATh HOBBIC
OpUTHHATIbHBIC
[TOJIXOJIbI U PEIICHUS;
151 CIIOCOOHOCTH
[M03HABATEIbHOMN

1 COLIMAIbHON TIPAKTHKE

niacu, npeajaratb

ux HUCIIOJIb30BaHUA

U3YyYEHHBIX (DYHKIIMHA, UCIIOIB30BaTh rpa)uKu MPU U3yUCHUU
IIPOLIECCOB U 3aBUCUMOCTEM, ITPU PELICHUH 3a1a4 U3 IPYTUX
y4eOHBIX TPEAMETOB U 33a4 U3 pealbHOW )KU3HHU;

BbIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MEX/y BETUUNHAMU;

- YMETb pellIaTh TEKCTOBBIE 33JJa4l Pa3HbIX TUIIOB (B TOM YHCIIE
Ha [POLEHTHI, JOJIH U YaCTH, Ha JBUXKEHUE, paboTy, CTOUMOCTh
TOBapOB U YCIIYT, HAJIOTH, 3371a4y U3 00JIACTH YIPaBICHUS
JMYHBIMU M CEMEMHBIMU (PMHAHCAMU ); COCTABIIATh BBIPa)KEHUS,
YPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHUIO 3aa4H,
HCCJIEI0BATh ITOJIy4EHHOE PELICHUE U OLICHUBATh
HPaBAONOA00HOCTh PE3YIIBTATOB;

- YMETh OIIEpUPOBATh MOHIATUAMU: CpeIHEe apuPMETUIECKOE,
MearaHa, Hauboblllee 1 HAaMMEHbIIee 3HaUeHUs, pa3Max,
JMCTIepCHsl, CTaHAapTHOE OTKIOHEHHUE YHUCIOBOro Habopa; yMeTh
U3BJIEKATh, UHTEPIIPETUPOBATH HH(POPMALINIO, IIPEICTABICHHYIO
B Ta0/uLax, Ha JuarpaMmmax, rpadukax, OTpaxkarolyro CBOWCTBa
pealIbHBIX MTPOLIECCOB U SBJIEHUI; MPEACTaBIATh UH(OPMALIUIO C
MOMOIIBIO TaOJIMII U TUarpaMM; UCCIeI0BaTh CTATUCTUYECKHE
JTaHHBIE, B TOM YHCJIE C TPUMEHEHHEM IrpapuuecKux METOA0B U
JJIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATH MOHATUAMMU: CIIYHaWHBIA OIBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTD CIY4aiHOTO COOBITUS; YMEHHE
BBIUUCIIATH BEPOSTHOCTD C UCIOIb30BAaHUEM IpapUuecKux
METO/I0B;

MPUMEHSTH (POPMYIIBI CII0KEHUS U YMHOKEHUSI BEPOSITHOCTEH,
KOMOUHATOpHBIE (haKThl U (OPMYIIBI IPH PEILICHUH 3aa4;
OILICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4alHBIMU BEJIUYMHAMU; YMEHUE IIPUBOJIUTH IPUMEPBI




MMPOABJICHUA 3aKOHA OOJIBIINX YHCET B IMPUPOIHBIX U
OOIIECTBEHHBIX SIBJICHUSX;
- YMCTb OIICPUPOBATH NOHATUAMMU: TOUKA, ITpAMasd, IMIOCKOCTD,
HPOCTPAHCTBO, ABYTPAHHBIN YroJl, CKPELIMBAIOILIHECS IPSMBIE,
napajijiCJIbHOCTh U NICPHCHAUKYIIAPHOCTD IPAMBIX U HHOCKOCTCﬁ,
YTOJI MEXY MPSIMBIMH, YTOJ MEKIY HPSIMOM U IIOCKOCTBIO,
YTOJI MEXIY IIOCKOCTSIMH, PACCTOSIHUE OTTOYKH JI0 IIIIOCKOCTH,
paccTOsIHIE MEXY MPSIMBIMH, PACCTOSIHUE MEXK]TY TNIOCKOCTSIMH;
YMEHHUE UCTIONB30BaTh NPU PELICHUH 33/1a4 U3Y4YeHHBIC (haKThl U
TEOpEMBI INITAHUMETPUH; YMEHHUE OLICHUBAThH pa3Mepbl OObEKTOB
OKPY’KaroIero MUpa;
- YMETh ONEPUPOBATh NOHITUSIMU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHMKa, Ky0, apajiesenumes, npu3mMa, nupamua,
¢urypa u moBepxHOCTh BpallICHHs, LIUIUHIP, KOHYC, 11ap, chepa,
ceueHHUs: PUTypbl BPAILICHUS, INIOCKOCTb, KacaroIascs cepsl,
LUJIMH/IPA, KOHYCA, IUIOIA b HOBEPXHOCTU MUPAMUIbL, TIPH3MBI,
KOHYcCa, HWINHPA, IJIoaas cepsl, 00beM Kyoa,
HPSIMOYTOJIBHOTO MapaJUICNICIHIIeIa, TUPAMH/IBI, TPH3MBL,
IWJIMHIPA, KOHYCa, Iapa; yMEHUE n300paxaTh MHOTOIPAaHHUKH
Y [TOBEPXHOCTH BPAILCHUS, KX CEYCHUS OT PYKH, C IOMOIIIBIO
YCPTECIKHBIX MHCTPYMCHTOB U 3JICKTPOHHBLIX CPECACTB; YMCHUC
pacno3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHUE
pacro3HaBaThb MMPaBHUJIbHBIC MHOTOI'PAHHUKH;
- YMETb OIEPUPOBATH MIOHATUSIMH: ABHKCHUE B IPOCTPAHCTBE,
110/100HbBIE PUTYPBI B IPOCTPAHCTBE; UCIIOIb30BaTh OTHOLLIEHUE
TUTOIIA/ICH TOBEPXHOCTEH H 00bEMOB OAOOHBIX (DUTYp MPH
pCLICHUY 3a/1ay;
- YMETb BBIYHCIIATH TE€OMETPHUYECKHE BETMUUHBI (JJTHHA, YTOJ,
IUIOMIa1b, 00BEM, TUIOMIAIb TIOBEPXHOCTH ), HCIIONB3Ys
U3y4eHHBIE (POPMYITBI H METO/IBI




- YMETb OIIEpUPOBATH NOHATHAMMU: IIPSIMOYTOJIbHASI CHCTEMA
KOOpJMHAT, KOOPJAUHATHI TOUKH, BEKTOP, KOOPANHATHI BEKTOPA,
CKaJIIPHOE IPOM3BEIECHUE, YTOJI MEXAY BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA HAa YUCIIO; HAXOAUTH C
IIOMOILBIO U3YYEHHBIX (POPMYJT KOOPAMHATHI CEPEANHBI OTPE3Ka,
paccTosiHuE MEXIY JBYMs TOUKaMU;

-yMETb BBIOUPATh NOAXOIAIIMNA N3yUSHHBII METO JUIsl peLLeHHs]
3aJ]auu, pacro3HaBaTh MaTeMaTH4ecKue (haKThl U
MaTeMaTHYeCKUe MOAEIH B IPUPOIHBIX U OOIIECTBEHHBIX
SBJICHUSX, B UCKYCCTBE; YMEHUE IIPUBOJUTH IIPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUHCKON M MUPOBOIL
MaTeMaTUYECKON HAyKH.

- YMETb OIIEpUPOBATh NOHATUAMMU: ONPEIEIICHNE, AKCUOMA,
TeopeMa, ClIeAICTBHE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
paBHOCHIIbHBIE (POPMYIMPOBKH; YMEHUE (OPMYIUPOBATH
00paTHOE U MPOTUBOIIOJIOKHOE YTBEPK/IEHUE, IPUBOAUTD
IIPUMEPBI U KOHTPIIPUMEDPBI, HUCII0JIB30BATH METO.L
MaTeMaTUYeCKON MHAYKLMHU; IPOBOJAUTH JOKa3aTeIbHbIE
paccyXJIeHHUs TP PELICHNUH 3a]a4, OLIEHUBATh JJOTMYECKYIO
IIPaBUIILHOCTD PACCYXKICHUM;

- YMETb OIIEpUPOBATH NOHATUAMU: MHOXKECTBO, IIOJMHOXKECTBO,
orepanuy HaJl MHOKECTBAaMU; YMEHUE UCIIOJIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN aImapar [yl ONUCaHMsI pEaJIbHBIX ITPOLIECCOB U
SBJICHUM TIPU PELIEHUH 33/1a4, B TOM UHCJIE U3 IPYTUX YUeOHBIX
IIPEIMETOB;

- YMETh ONEpUPOBATh MOHITUSIMU: Tpad, CBSI3HBIN rpad, AepeBo,
LUK, Tpad Ha IUNIOCKOCTH; YMEHHUE 33/1aBaTh M OMMCHIBATh Ipadbl
Pa3IUYHBIMU CTIOCO0aMU; UCIIOIb30BaTh Tpadbl PH PEIICHUN
3ajad4;

- YMETh CBOOOHO ONEpUPOBATH MOHITUIMHU: COUETAaHUE,

[epecTaHOBKA. YHCIO COYETAHUMN. YUCIO MePEeCTaHOBOK: OMHOM




HeroToHa; ymMmeHne NpUMEHATh KOMOMHATOPHbIE (DAKTHI U
paccyX/IeHus Ul pelIeHus 3a/1a4;
- YMETb OIIEpUPOBATh MOHATUSAMU: HaTypaJIbHOE YUCIIO, LIETI0e
YHCJI0, OCTATOK 10 MOAYJIIO0, PAallMOHAIILHOE YHCIIO,
UppalMOHATILHOE YHCII0, MHOXKECTBA HATYpPalIbHBIX, 1IEJIbIX,
palMOHATIBHBIX, ICHCTBUTEIBHBIX YHCENT, YMEHUE HCIIOIB30BaATh
IPU3HAKU AETUMOCTH, HAUMEHBIINN OOIIUI 1eIUTENb U
HaMMeHbIIee o0IIee KpaTHOe, alropuT™M EBKiIMa mpu peneHun
3ajjay; 3HaKOMCTBO C PA3JIMYHBIMU O3ULIMOHHBIMU CUCTEMaMHU
CUHCIICHUS;
- YMEeTbh CBOOOHO OIIEPUPOBATH MOHITUAMU: CTEIIEHb C LIEJIbIM
rokasaresieM, KOpeHb HaTypaJlbHOW CTETIEHH, CTETICHb C
palMOHAJIBLHBIM [10Ka3aTelleM, CTENEHb C IeHCTBUTENbHBIM
(BeIeCTBEHHBIM) TIOKA3aTeNIeM, JIOTapu(M 4rciia, CHHYC,
KOCHHYC U TaHI'€HC IIPOU3BOJILHOIO YUCIIA;
- YMETh OIIEpPUPOBATH MOHATUSIMU: TOXKIECTBO, TOKIACCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YPaBHEHU I
¥ HEPABEHCTB, PAaBHOCHIIBHOCTh YPaBHEHUH, HEPABEHCTB H
CHCTEM, pallMOHAJIbHbIE, UPPALMOHANIbHBIE, IIOKA3aTeNbHBbIE,
CTETIeHHBIE, TOTapU(PMUUECKUE, TPUTOHOMETPUUYECKHE
ypaBHEHMs, HEpAaBEHCTBA U CUCTEMbI; YMEHHE pellaTh
ypaBHEHHSI, HEPABEHCTBA M CUCTEMBI C TIOMOIIBIO Pa3IIMIHBIX
IIPUEMOB; pelaTh YpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C
napamMeTpoM; IPUMEHSTh YpaBHEHHsI, HEPAaBEHCTBA, NX
CHCTEMBI ISl PEIICHUsI MaTeMaTHYeCKUX 3ajay 1 3a]1ad U3
pa3aMyYHbIX 00JacTel HayKH U pealibHOM JKU3HH;
-yMeTb CBOOO/IHO ONEpUPOBATh MOHATUSAMU: rpaduKk GyHKIMH,
oOpaTHast pyHKIIHS, KOMIO3UIUSA PYHKIMH, TMHEWHas QyHKIuS,
KBaJpaTU4Has PYHKLUS, CTENeHHas: (YHKLHUS C LIETbIM
MoKazarejaeM, TPUroHoMeTpuyeckue GyHKIUN, 0OpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIIMH, TIOKa3aTeabHas U




norapudmudeckas GQyHKIIUHA, YMEHUE CTPOUTH TpaduKu
(byHKUMH, BRITOJTHATH IpeoOpa3oBaHus rpaguKkoB QyHKIMA;
YMEHHUE UCIOJIb30BaTh IpaduKu GYHKLUUHN JUIsl U3y4EHUs
IIPOLIECCOB U 3aBUCUMOCTEN MPU PELIEHUH 3a/1a4 U3 APYTUX
y4eOHBIX IPEAMETOB U U3 PEaIbHOM KU3HH; BBIPAXKATh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETHUYNHAMU;

yMEHHUE CBOOOHO ONIEpUPOBATh MOHATUAMU: YETHOCTb (DYHKIIUH,
NEPUOIMYHOCTD (DYHKIIMU, OTPAaHHYEHHOCTD (DYHKITHH,
MOHOTOHHOCTb (DYHKIIMH, SIKCTPEMYM (PYHKLIMHU, HAUOOJIbLIEE U
HaMMEHbIIIee 3HAUCHUS (PYHKIIUN Ha TIPOMEKYTKE; yMEHHE
IPOBOJUTH UCCIIeI0BaHNE (DYHKIMM; YMEHUE UCII0JIBb30BaTh
cBoiicTBa ¥ rpaduKu GYHKIWHN 171 peIICHHs YpaBHEHHIH,
HEpPaBEHCTB U 33/1a4 ¢ IapaMeTpaMu; H300pakaTh Ha
KOOPJMHATHOM IIJIOCKOCTH MHOKECTBA PEIICHUN YPAaBHEHHI,
HEPaBEHCTB U UX CUCTEM;

- YMETh CBOOOHO ONEPUPOBATH NOHIATUAMU:
II0CJIEI0BATEIbHOCTD, apupMeTUYECKast IPOrpeccus,
reoMeTpuyecKas nporpeccusi, 0eCKOHEUHO yObIBaroIast
reoMeTpHuecKas IporpeccHsi; yMeHue 3a/1aBaTh
MOCJIEZI0BATEIBHOCTH, B TOM YHCJIE C TIOMOIIBIO
PEKYpPPEHTHBIX (HOpMYIT;

- YMETh ONEpUPOBATH MOHITUSIMH: HENIPEPHIBHOCTH (DYHKIIUH,
aCUMIITOTHI rpaduKa GYHKLUH, IEpBas U BTOPast MPOU3BOIHAS
(GyHKIIMH, TEOMETPUUECKUN U (PU3NYECKUIN CMBICI POU3BOIHOM,
nepBooOpasHasi, ONpeeNICHHbII HHTErpajl; YMEHHE HaXOIUTh
acUMITOTHI rpadyka PYHKINN; YMEHHUE BBIYUCIATh
IIPOU3BOJIHBIE CYyMMBI, IPOU3BEEHMS, YACTHOTO U
KOMIIO3UIIMHN (YHKIIMH, HAXOAUTh YpaBHEHUE KacaTeIbHOM K
rpaduky GyHKIUY;

YMEHHE MCIO0JIb30BaTh MPOU3BOIHYIO JUISl HCCIIEI0BAaHUS

GbyHKIUH,
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JUIS HaXOXKJICHHUS HAWITYYIlero pelieHus B IPUKIAIHbIX, B TOM
YHCIIe COLUATBHO-9KOHOMUYECKUX U (PU3NYECKUX 3a/1a4ax, JUIs
OIpeIeNIeHUs] CKOPOCTH U YCKOPEHUS; HAXOIUTh IUIOIIAAN U
00BeMbI (PUTYp ¢ TOMOIIBIO UHTETPaIa; IPUBOAUTH IPUMEPHI
MaTEeMaTHYeCKOro MOJIEIMPOBAHUS C TIOMOIIBIO

g epeHIaIbHbIX YPaBHECHUH;

- YMETb ONEPUPOBATh NOHATUSAMU: KOMIUIEKCHOE YHCIIO,
COIPSKEHHBIE KOMIUIEKCHBIE YNCIa, MOYJIb U APTyMEHT
KOMILJIEKCHOT'O YHCIIa, (hopMa 3aIuCh KOMIUIEKCHBIX YHCEIl

(reoMeTpuvecKas, TPUTOHOMETPUYECKas U ajaredpandeckas);

YMETb MPOU3BOJUTH apu(PMETHUECKUE EHCTBUS C

C KOMIUIEKCHBIMU YHCJIaMH; IPUBOAUTH IPUMEPHI
UCIIO0JIb30BAaHUS KOMIUIEKCHBIX YHCEIT;

- YMeTh CBOOO/IHO OIIEPUPOBATh MOHATUSAMU: CPEIHEE
apumeTnyecKoe, Meiana, HanboJblllee U HauMEHbIIIee
3HAYEHUs, pa3Max, IUCIEPCUs, CTAaHIaPTHOE OTKJIOHEHUE IS
OINKCAHMS YUCIOBBIX JAHHBIX; YMEHHE UCCIIEI0BATh
CTaTUCTUYECKHUE JIaHHbIE, B TOM YHCJIE C IPUMEHEHUEM
rpaMuecKuX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
rpau4ecKu UCCIeI0BaTh COBMECTHBIEC HAOIIOACHUS C

MIOMOIIBIO IUArPAMM PACCEUBAHMS U TMHEWHON pEerpeccuy;

- YMETh HaXOAUTh BEPOSITHOCTH COOBITHI C HCIIOJIb30BaHUEM
rpadMuecKuX METOJI0B; IPUMEHSTh JUIs PELICHUs 3a1a4
(hOpMyJIbI CIIOKEHUS U YMHOXKEHUS BEPOSITHOCTEM,
dbopmyty nonHo# BeposTHOCTH, hopmyny beprynu,
KOMOMHATOpHbIE (PaKThl U (POPMYJIbI; OLIEHUBATH BEPOSATHOCTH
peanbHbIX COOBITUH; YMEHHE ONePUPOBAThH MOHATHIMU:
Clly4aifHas BETMYMHA, paclipe/ie]IeHHe BEPOSITHOCTEH,
MaTEMaTHUYECKOE OXKHUIaHNUE, TUCTIEPCHS U CTaHAAPTHOE
OTKJIOHEHHE CITy4yallHOM BETMYUHBI, PYHKIIUU paclpeaesieHus 1
IUIOTHOCTH PAaBHOMEPHOT0, OKA3aTENbHOIO ¥ HOPMAJILHOTO

pacnpe/iesieHnii; YMEHHE UCI0JIb30BaTh CBOMCTBA U3YUEHHBIX
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pacnpeneneHuid Juisl peleHus 3a/1a4; 3HaKOMCTBO C
MOHATHUSIMH: 3aKOH OOJIBIIINX YHCEI, METO/IbI BBIOOPOUHBIX
UCCJIeI0BAHUM; YMEHUE TPUBOIUTH PUMEPHI MPOSIBICHUS
3aKOHA OOJIBIIMX YKCEN B MPUPOIHBIX U OOIIECTBEHHBIX
SIBIICHUSIX;
- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMU: TOUKA, NpsMas,
IJIOCKOCTb, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUHN yroJ,
JBYTPaHHBIN yrojl, TPEXTPaHHbIN YTroJ, epeceKarouecs,
napajuieJbHbIe U CKPEIIUBAIOLIUECS MIPSIMbIE, MAPaUIeIbHOCTh U
NEePIEeHIUKYIAPHOCTD MPSIMBIX U IJIOCKOCTEH, YTOI MEXKAY
MPSIMBIMU, YTOJI MEXKY NMPSMOMN U TUIOCKOCTBIO, YTOJl MEXIY
IJIOCKOCTSIMU; YMEHHUE UCIOIb30BaTh MPU PEIICHUH 3a1a4
W3YYCHHBIC (PAKTBI U TEOPEMBI TUTAHUMETPHH, YMEHHE OIICHUBATH
pa3Mepbl 00BEKTOB B OKPYKAIOIEM MUPE; YMEHHE ONIEPUPOBATh
MOHSATUSMH: MHOTOTPAHHUK, CEUEHNE MHOTOTPAaHHUKA,
MPaBWJIbHBIN MHOTOTpaHHUK, IPU3Ma, TupaMuia, Gurypa u
MOBEPXHOCTh BpaIlleHUs, IIIIMHAP, KOHYC, map, chepa,
pa3BepTKa MOBEPXHOCTH, CEYCHHsI KOHYCa U IWINH]IPA,
napajuleJIbHbIE OCH UJIM OCHOBAHUIO, CEYEHHE 11apa, IIIOCKOCTb,
Kacatomasicsi cepbl, HUITUHAPA, KOHYCA;
yYMEHHUE CTPOUTH CEYEHNE MHOTOTPAaHHHKA, U300paKaTh
MHOTOTPaHHHUKH, PUTYPHI U TIOBEPXHOCTH BpAILIEHHUs, UX CEUCHUS,
B TOM YHCJIE€ C TIOMOIIBIO AJIEKTPOHHBIX CPEJCTB; YMEHUE
MPUMEHSITh CBOMCTBA T€OMETPUYECKUX (PUTYDP, CAMOCTOATEIHHO
(bopMyIUpPOBaTh ONPEACIICHHS N3y9aeMbIX (GUTYp, BBIIBUTAThH
THIOTE3bI O CBOMCTBAX U MPU3HAKAX T€OMETPUUYECKUX QUTYP,
000CHOBBIBAThH MJIH ONPOBEPTaTh UX; YMEHUE TIPOBOIUTH
KJacCU(pUKaUIO (GUTYp MO PA3IUYHBIM MTPU3HAKAM, BBITIOIHSTh
HEOOXOUMBIE JIOTOJIHUTEIBHBIE TTOCTPOCHHUS;
- YMETh CBOOOTHO ONEPUPOBATH MOHSATUSAMU: TUIOMIAAL (PUTYPHI,
00beM (pUTypHI, BETUYHHA YTJIa, PACCTOSIHUE OT TOYKH 0
[JIOCKOCTH, PACCTOSTHUE MEXAY MPSMBIMU, PACCTOSIHUE MEKTY
[JIOCKOCTSIMU, TUIOMIAAbL Chepbl, IIOMIAAb TOBEPXHOCTH
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NUPaMUJIbl, TPU3MBI, KOHYCa, IWIKHAPA, 00BEM Ky0a,
IPSMOYTOJIBHOTO NapauIeIenuIeaa, IMPaMHU/Ibl, TIPU3MBI,
WIMHAPA, KOHYCAa, 1apa; YMEHHE HaXOJAUTh OTHOIICHUE
00beMOB 1MOJ00HBIX PuTYp;

- YMETb CBOOOJIHO OTMIEPUPOBATH MOHATHSAMHU: JBI>KEHUE,

napauleIbHBINA IEPEHOC, CHMMETPHS Ha TNIOCKOCTH U B

IPOCTPAHCTBE, IIOBOPOT, MPeoOpa3oBaHue 1M0100us, M0100HbIE
¢Gurypsl; yMeHue pacro3HaBaTh paBHbIC U TIOZOOHBIE PUTYDEL, B

TOM YHCJI€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYpPE; yMEHHUE
UCIIOJIB30BATh TEOMETPUYECKNE OTHOIICHHUS, HAXOIUTh
reOMETPHUECKUE BETMUMHBI (JUTMHA, YTOJI, IUIONa/lb, 00bEM) MPH

pELIeHUN 33aa4 U3 JPYruX Y4eOHBIX MMPEIMETOB U U3 PEaTbHON

KH3HU;

- yMeTh CBOOOJIHO ONIEPUPOBATH MOHATUAMU: TPSMOYTOJIbHAS
cucTeMa KOOPJMHAT, BEKTOP, KOOPAWHATHI TOUYKH, KOOPIUHATHI
BEKTOPa, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOPA Ha YHCIIO,

pasyioKeHue BEKTOpa Mo 0a3ucy, CKaIsIpHOE POU3BEICHUE,

BEKTOPHOE NPOM3BEJICHUE, YTOJI MEKAY BEKTOpaMH; YMEHHE
MCTIOJIb30BaTh BEKTOPHBIN U KOOPAMHATHBIA METOA JUIsl PELICHUS
reOMETPUYECKHX 3a/1a4 ¥ 3324 IPYTUX y4eOHbIX IPEIMETOB;
OTIePHPOBATH MOHATHAMH: MaTpuIa 2X2 u 3X3, ONpeeNnuTeNb
MaTpHIlbl, TEOMETPUUYECKHI CMBICI OTIPEIETUTENS;

- YMETh MOJICIMPOBATh pealIbHbIC CUTYAIlUU Ha S3bIKE
MaTeMaTHKH; COCTABIISITh BEIPAKCHHUSI, YPAaBHEHUS, HEPABECHCTBA
Y VX CHCTEMBI TI0 YCIIOBHIO 3a7[auH, UCCIIE0BATh MOCTPOSHHBIE
MO/IEJIN C UCIOJIB30BaHKEM alllapara ajareopsl,
MHTEPIPETHPOBATH OJTYICHHBIA PE3YIIbTaT; CTPOUTH
MaTeMaTHYECKUE MOJIETH C IOMOIBI0 T€OMETPUUECKHX
MOHATHUI U BEJIMYHH, PEIIATh CBSI3aHHBIE C HUIMH MPAKTUYECKHE
3aJlaui; COCTABIATH BEPOSITHOCTHYIO MOJIENb U
MHTEPIPETHPOBATH OJTYICHHBIA PE3YNIbTaT; pEIIaTh
NPUKIIaHbIC 3312491

3
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PKOHOMMYECKOTO M (PU3UYECKOI0 XapaKkTepa;

- YMEHHE BBIOMPATH TOIXOISIINNA METOT ISl PEIICHUS 3aa4u;
MOHUMaHUE 3HAYNMOCTH MAaTEMAaTUKHU B U3YUEHUU PUPOAHBIX U
0O0IIECTBEHHBIX MIPOIIECCOB U SIBJICHUH; YMEHHE PACIIO3HABATH
[IPOSIBIICHUE 3aKOHOB MaTEMAaTHUKU B UCKYCCTBE, YMEHUE
[IPUBOJIUTH

MIPUMEPbl MATEMAaTUYECKUX OTKPBITHI POCCUIICKOW U MUPOBOI1
MaTeMaTHYECKOW HAYKH

OK 02 Hcnoap30BaTh
COBpEMEHHBIC CPEIICTBA
[MOMCKa, aHaau3a 1
WHTEpIpETAK HH(HOPMAIIUH,
1 HHPOPMAIHOHHBIC
TEXHOIOTUH IS BBIITOITHEHUS
3a/1a4 MpodecCHOHATBHON

eI TEIbHOCTH

B o0acTi IGHHOCTH HAYYHOTO ITO3HAHUS:

- chopMHpPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIECTBEHHON MTPAKTUKH,
OCHOBAHHOT'0 Ha IMAJIOTEe KYJbTYP,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOET0 MECTa
B [IOJIUKYJIbTYPHOM MHPE;

- COBEPIIIEHCTBOBAHUE SI3bIKOBOM M YU TATEIBCKOMN

KYJbTYpbI KaK CPEJCTBA B3aUMOACHCTBUS MEKIY

JIOJIBMH U TIO3HAHUS MUDA;

- OCO3HAHME LICHHOCTU HAay4YHOU JESTENbHOCTH,

TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U

MCCJIEI0BATENBCKYIO 1ESITENbHOCTD

VHJMBHUIYaJIbHO U B IPYIIIIE

- YMETb ONEpUPOBATH MOHATUAMHU: PAllHOHATIbHAS (QYHKIHS,
nokaszarenabHas QYHKIHA, CTeNICHHAA (QYyHKIINA,
norapupmuyeckas GyHKIUS, TPUTOHOMETPUIECKIE (QYHKIUH,
oOpartHbIe GYHKINU; YMEHHE CTPOUTDH IPapUKU H3YIEHHBIX
(bYHKIMIA, HCTIOTIB30BaTh TpadUKK IPU U3YYSHHUH TPOLIECCOB U
3aBUCUMOCTEH, IPY PEIICHUH 3a/1a4 U3 APYTHX y4eOHBIX
IPEIMETOB M 33/1a4 U3 PeasbHOM JKU3HH;
BBIpa)XaTh (POPMYIIaAMHU 3aBUCIMOCTH MEX/y BETMUYUHAMU;
- YMETh OIIEPUPOBATh MOHATHAMU: TOXKIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHUN
Y HEPaBEHCTB, PABHOCWJIBHOCTh YPaBHEHU, HEPABEHCTB U
CHCTEM, pallioOHAIIbHBIC, HPPAIlMOHAIBHEIE, TIOKAa3aTeIbHEIE,
CTETIEHHbIE, Jlorapu(pMUUECKUE, TPUTOHOMETPUUECKHUE

YPaBHEHUS U CUCTEMBI; YMETh pellaTh YPAaBHEHMS, HEPABEHCTBA U
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OBiajieHHe YHUBEPCAIbHBIMU YI€OHBIMU
NIO3HABATEIbHBIMHU JICHCTBUSIMHU:

B) paboTa ¢ HHpOpMAaIUCH:

- BIIQJICTh HaBBIKAMHU MOIYyYeHHUS HHPOpMAIIUHU U3

MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO

OCYIIECTBIISATH TOUCK, AaHAJIN3, CHCTEMATU3AIHIO U

UHTEPIIPETAlNI0 HHOOPMALIUK Pa3INYHBIX BUJIOB U

dop™m npesncTaBIeHNUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (opMarax ¢

y4eTOM Ha3zHayeHUs1 HHYOPMALIUH U 11eTIEBOH

ayJMTOpPUH, BEIOUpAst ONTUMANBHYIO (opmy

IPE/ICTaBICHUS M BU3YaJIH3aLlUH;

- OIICHHWBATH JOCTOBEPHOCTH, JISTUTUMHOCTb

uH(pOpMaINH, €e COOTBETCTBHE MPABOBBIM U

MOpPaJIbHO-ITHYECKIM HOpMaM;

- HCIOJIB30BaTh CPEICTBA HHPOPMAIIHOHHBIX U

KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PELICHUH

KOTHUTUBHBIX, KOMMYHHUKaTHBHBIX

OpraHU3aIMOHHBIX 33]1a4 C COOI0ACHUEM

TpeOOBaHUH SPrOHOMHUKH, TEXHUKH OE30ITaCHOCTH,
TUTHEHBI, pecypcocOepexeH st

)51

CHCTEMBI C TIOMOIIBIO PA3IMYHBIX IPHEMOB; PEIIaTh
ypaBHEHHMs, HEPABEHCTBA M CUCTEMBI C TApaMETPOM;
NPUMEHSATh YPaBHEHUS, HEPABEHCTBA, HX CUCTEMBI JUIS
peLIeHUsI MAaTeMAaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3InIHbIX
obyacTell HAyKU U peaIbHOM JKU3HH;
- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: ABIKCHHE,
napauleIbHBINA IEPEHOC, CHMMETPHS Ha TNIOCKOCTH U B
IPOCTPAHCTBE, IIOBOPOT, MPeoOpa3oBaHue 1M0100us, M0100HbIE
¢Gurypsl; yMeTh pacrio3HaBaTh paBHbIC U TOJOOHbIE (GUTYPHI, B
TOM YHCJI€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMETbh UCIIOJIb30BAaTh T€OMETPHYECKHE OTHOIICHHS, HAXOAUTh
re€OMETPUYECKUE OTHOIICHUS, HAXOAUTh T€OMETPHUYECKHE
BEJIMYMHBI (IJTMHA, YTOJI, IUIOIIA/lb, 00BEM) MIPH PEIICHUH
3a7a4d U3 IPYTUX Y4eOHBIX MIPEIMETOB U U3 PeabHOM KU3HU




OK 03 [TnanupoBaTh 1
[pea30BBIBATH COOCTBEHHOE
MpoeCCHOHATILHOE U
TTUYHOCTHOE Pa3BUTHE,
[PEIIPUHIMATEIBCKYIO
NIeSITEIIbHOCTD B
npodeccuoHabHOU chepe,
MCII0JIb30BaTh 3HAHUS 110
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHbBIX KU3HCHHBIX
CUTYaIHUsX

B 06nacTu yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUS:
— c(hopMHpPOBAaHHOE HPABCTBEHHOT'O CO3HAHWSI,
STUYECKOIO MOBEICHHUS;

- COCOOHOCTH OIEHUBATh CUTYAIHIO ¥ IPUHUMATH
OCO3HAHHBIE PEIICHUS, OPUECHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;

- OCO3HaHKE JJUYHOTO BKJIa/1a B IOCTPOCHUE
YCTOMYUBOTO OyIyIIEro;

- OTBETCTBEHHOE OTHOIICHHE K CBOUM POJAUTEISIM U
(W) APyruM 4jieHaM CEMbH, CO3/IaHUI0 CEMbH Ha
OCHOBE OCO3HAHHOTO MPUHATHUS [IEHHOCTEH
CEMEHHOM KU3HU B COOTBETCTBUHU C TPAJAUIIUSIMU
HapozaoB Poccuu;

OBnazieHne yHUBEPCAIbHBIMU PETYIISITUBHBIMU
NENCTBUSIMU:

a)caMOOpraHu3alus:

- CaMOCTOSTEIHHO OCYIIECTBISATH TTO3HABATEIBHYIO
JIESATEeTbHOCTD, BBISIBJISATH TPOOJIEMBbI, CTABUTH U
dbopmynupoBaTh COOCTBEHHBIE 3a/1a4H B
00pa3zoBaTeNbHON JeATETFHOCTH U KU3HEHHBIX
CUTYaIUsX;

- CAMOCTOATCIIBHO COCTABJIATDH IJIAH PCIICHUSA

- YMETh OIIEPUPOBATH MOHITUSIMU: PAlHOHATBHBIC,
HppaluOHAIILHBIC, ITIOKA3aTCJIbHBIC, CTCIICHHBIC,
JorapupMUUECKre, TPUTOHOMETPUYECKHE YPAaBHECHHS 1
HEPABEHCTBA, UX CHUCTEMBI,

- yMETh OIIEPUPOBATH MOHITUSMUA: MHOTOTPaHHHUK, CEYCHUE
MHOTI'OTpaHHMKa, Ky0, apajiesenume], npu3Ma, nupamuia,
¢urypa u moBepxHOCTb BpalleHHs, LIUIUHIP, KOHYC, 1Iap, chepa,
cedeHus (PUTyphI BPAIICHHUS, TUIOCKOCTh, KACAIOIIAsICS
cdepbl, IMIHHIPA, KOHYCA, TUIOIA/b [IOBEPXHOCTH MPU3MBI,
KOHYcCa, HWIMHPA, IJI0Maas chepsl, 00beM Kyoa,
HPSIMOYTOJIBHOTO MapauIeNenuIieia, THPAMHIbI, TPU3MBI,

IMJIMH/PA, KOHYCA, I1apa;

yMEHHUE N300pakaTh MHOTOTPAaHHUKH U TOBEPXHOCTH BPAILICHUS,
HX CCYCHHA OT PYKH, C IOMOLIIBIO YCPTCIKHBIX HHCTPYMCHTOB

¥ JJICKTPOHHBIX CPEJICTB; YMETh PACHO3HABATH CHMMETPHIO B
NPOCTPAHCTBE; YMETh PaCcliO3HABATH NPABUIIbHBIC
MHOTOTPaHHHKH;

- YMETb OIIEPUPOBATH IIOHATUAMU: IIPAMOYIOJIbHASA CUCTEMA
KOOP/MHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJSIPHOE IIPOU3BENICHUE, YTOJI MEXKIY BEKTOPAMH, CyMMa
BEKTOPOB, IPOM3BEICHUE BEKTOpA HA YKCIIO; HAXOANUTH C

MTOMOIIBIO U3YYEHHBIX (hOPMYJI KOOPJMHATHI CEPEMHBI OTPE3Ka,
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6) CAaMOKOHTpPOJIb:

UCIIOJIb30BaTh IPUEMBbI PEIICKCHH JIJISl OLICHKH
CUTYaIlH, BEIOOPAa BEPHOTO PEIICHHUS;

- YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO
MIPUHUMATh PEUICHUSI IO UX CHUXKEHUIO;

B) SMOILMOHAJIbHbBIM MHTEIUIEKT, IPEANOJIAraroInui
c(hOpMUPOBAHHOCTH: BHYTPEHHEH MOTHBAIINH,
BKJIFOUAKOLIEH CTPEMJICHUE K IOCTUKEHUIO LIEIIU U
yCIIEeXy, ONITUMHU3M, HHUIIMATUBHOCTh, YMEHUE
JIEMCTBOBATH, UCXOS M3 CBOMX BO3MOKHOCTEH;

- SMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh ITOHUMATh
AMOLUOHAIIBHOE COCTOSHUE APYTUX, YUUTHIBAThH €r0
IIPU OCYIIECTBIEHUU KOMMYHUKAIIMH, CIOCOOHOCTh
K COUYBCTBHUIO U CONIEPEKUBAHUIO;

- COIIMAJIbHBIX HABBIKOB, BKITIOYAFOIIIMX
CIOCOOHOCTH BBICTPAaWBaTh OTHOILIEHUS C APYTUMHU
JIIOJIEMH, 3a00TUTHCS, TIPOSIBIATH HHTEPEC
paspeniatb KOHQIMKTHI

OK 04 DddextuBHO
B3aMMO/ICHICTBOBATH U
paboTtath

B KOJUIGKTHBE W KOMaH/IC

TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEIbHOCTH
U CaMOOIIPE/IEIICHUIO;

- OBJIaJICHHE HaBbIKaMH y4eOHO-
HCCIIE0BATENBCKON, MPOEKTHON 1

COLIMAJIbHON JEATEIbHOCTH;

OBnazneHre yHUBEpCAIbHBIMU KOMMYHUKATHBHBIMU
JEHCTBUAMMU:

6) COBMECTHAS JICSITEIBbHOCTD:

- IOHUMATh U UCIIOJIb30BATh IPEUMYILIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- YMETb ONIEpUPOBATh NOHATUSAMHU: CIy4alHbIN OIBIT U CIIy4aiHOE
coOBITHE, BEPOATHOCTD CIy4aitHOr0 COOBITHSI; YMETh BBIYUCIIATD
BEPOSITHOCTH C UCIOJIb30BAaHUEM I'papuUeCKUX METOOB;
MPUMEHSTH (OPMYIIBI CII0)KEHUS U YMHOKEHUSI BEPOSITHOCTEH,
KOMOUHATOpHBIE (haKThl U (OPMYIIBI TP PEILICHUH 3a]a4;
OILICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4aliHBIMU BEJINYNHAMM;

YMEHHE MTPUBOJIUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINX
YuCceN B IPUPOHBIX U OOIECTBEHHBIX SBICHUSX;

- YMETh CBOOOJHO ONEPHUPOBATh MOHATHUSMHU: CTENEHb C LEIBIM

IMMOKa3aTCJIEeM, KOPCHb HaTypam,Hoﬁ CTCIICHU, CTCIICHD C
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- [PUHUMATH LN COBMECTHOU JESITEILHOCTH,

OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUS 1O
€€ JOCTHKCHHUIO:  COCTaBJIATH IJIaH ACUCTBUM,

pacnpeensiTh PO ¢ yueTOM MHEHUN yYaCTHUKOB

00CyXJaTh pe3yIbTaThl COBMECTHOU PaboThI;

- KOOPJIMHUPOBATH U BBINOJIHATH PabOTy B YCIOBHSIX

peabHOTO, BUPTYaILHOTO B KOMOMHUPOBAHHOTO

B3aMMO/ICICTBUS;

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUIECKOE

MOBE/ICHUE B PA3JIMYHBIX CUTYAIHUX, TPOSBISATh

TBOPUYECTBO U BOOOPaKEHUE, OBITh NHUITUATHBHBIM.

OBnazieHre yHUBEPCAIbHBIMU PETYISTUBHBIMU

JICUCTBUSIMU:

) IPUHATHE Ce0sl U IPYTHX JIFOICH:

- MPUHUMATH MOTUBEI M apPTYMEHTHI IPYTUX JIFOJIEH
[P aHAJIN3e Pe3yIbTaTOB JCSITENbHOCTH;

- PU3HABATH CBOE MPABO M MMPABO JIPYTHX JIFOACH Ha

OIIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C ITO3UIIUU

JIPYTOro 4enoBeKa

paloHaIbHBIM ITOKa3aTeNIeM, CTETIEHb C AeMCTBUTEIbHBIM
(BeIecTBEHHBIM) TIOKA3aTeNIeM, JIOrapuM 4rcia, CHHYC,
KOCHHYC U TAHT€HC MPOU3BOJILHOTO YHCIIA;
- yMeTh CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TpaduK GyHKINH,
obpatHas pyHKIHMSA, KOMIIO3ULIMS PYHKITUH, TMHEHHAS PYHKITUSA,
KBaJipaTH4dHasl (YHKIUS, CTeTICHHAs! (DYHKITUS C IIETTBIM
MoKa3aresieM, TPUroHoOMeTpuyeckre GyHKIUU, 0OpaTHbIE
TPUTOHOMETPHUYECKHE ¢byHKuy, nokaszaTebHast

u sorapudmudeckas GyHKINH; YMETh CTPOUTDH rpadUuKu
(byHKUIWH, BRITOTHITH TpeoOpa3oBaHus rpauKoB QyHKIHIA;
- YMETh HCIOIb30BaTh rpaduKku HYHKIUHN AT U3ydeHUs
MIPOIIECCOB U 3aBUCUMOCTEH MPH PEIICHNUH 3a7a4 U3 IPYTrux

y4eOHBIX MPEIMETOB U U3 PEATbHON KU3HU; BBIPAKATh

(bopMynaMu 3aBUCUMOCTH MEX]Ty BETHUYNHAMU;
- cBOOOJIHO ONEPUPOBATH MOHATHSAMU: YETHOCTh (DYHKIIUH,
MEPHOANIHOCTD (DYHKIIMU, OTPAHUYCHHOCTD (DYHKITHH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpeMyM (YHKIIUHU, HAaUOOJbIIIee U
HaMMEHbIIIee 3HAaYCHUsT QYHKIIMU Ha IPOMEKYTKE; YMETh
IPOBOJIUTH UCCIIE0BaHNE (DYHKIIUH;
- YMETb UCTIOJIB30BaTh CBOMCTBA U rpaduku GyHKIIUN TS
pelleHrs ypaBHEHUH, HEpAaBEHCTB U 3a/1a4 C MapaMeTpaMu;
n300pakaTh HA KOOPAMHATHOM INIOCKOCTH MHOXKECTBA pEIICHUMN
ypaBHEHUM, HEPABEHCTB U X CUCTEM

OK 05 Ocy1iecTBisITh yCTHYIO
)51

MUCbMEHHYIO KOMMYHHUKAIIUIO
Ha rOCy1apCTBEHHOM SI3bIKE
Poccuiickoilt denepanmu ¢
y4eTOM O0COOEHHOCTEH

B oGnactu acTeTnueckoro BOCUTAHUS:

- OCTETUYECKOE OTHOUIEHHUE K MUPY, BKIIFOYast
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX
OTHOIIICHUM;

- CIOCOOHOCTH BOCTIPUHUMATH PA3TUYHBIC BUJIBI
HCKYCCTBA, TPAJIULIMKU U TBOPUYECTBO CBOETO U
JPYTUX HApOJO0B, OIIYIIATh SMOLMOHAIBHOE

- YMETb ONEPUPOBATH MOHATUSIMU: CpeIHEE apu(PMETUIECKOE,
MeAraHa, Hanbosblliee ¥ HaNMEHbIIee 3HAYCHUS, pa3Max,
JUCHepcusi, CTaHIapTHOE OTKIIOHEHHUE YHCIIOBOTO Habopa;
YMEHHE U3BJIEKaTh, UHTEPIPETHPOBATH HHPOPMAITHIO,
MIPEACTABICHHYIO B TAOJMUIIAX, HA IUarpamMmax, rpadukax,
OTPaXKaIOIIYIO0 CBOMCTBA peajbHbIX MPOLIECCOB U SIBICHUIA;
MIPEACTABISITH HH(OOPMAITHIO C TIOMOIIBIO TAOJIUIT U JUATPaMM;
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COLIMAJIBHOTO U KYJIBTYPHOIO
KOHTEKCTa

BO3JIEHCTBUE UCKYCCTBA
- YOEXIEHHOCTb B 3HAUUMOCTH JUIsl TMYHOCTHU U

06H_I€CTB21 OTCYCCTBCHHOI'O U MUPOBOT'O UCKYCCTBA,

STHUYECKUX KYJIbTYPHBIX TPAAULIUN U HAPOJAHOTO
TBOPUYECTBA;

- FOTOBHOCTb K CAMOBBIPXKEHUIO B Pa3HBIX BUIAX
HCKYCCTBa, CTPEMJICHUE MPOSIBIISITH Ka4eCTBa
TBOPYECKOH JIMYHOCTH;

OBJ'IalleHI/Ie YHUBCPCAJIbHBIMA KOMMYHUKATUBHBIMUA

NEUCTBUSIMU:

a) oOmeHue:

- OCYIIECTBIIATH KOMMYHHKAIIUU BO BCEX cepax
JKU3HU;

- pacIio3HaBaTh HEBEpOAIbHBIC CPEICTBA OOIICHUS,
MMOHUMAaTh 3HAYEHUE COIMAIBLHBIX 3HAKOB,
pacno3HaBaTh MPEAMOCHIIKH KOH(PIMKTHBIX
CUTYaIlU{ ¥ CMATYaTh KOH(IUKTHI,

- Pa3BEpHYTO U JIOTUYHO U3JIaraTh CBOIO TOUYKY

3pEHUsI C HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB

HCCIJIE0BAaTh CTATUCTUYECKHUE JaHHbBIE, B TOM YHUCIIE C
MPUMEHEHHEM T'paUUeCKUX METO/IOB U 3JIEKTPOHHBIX CPECTB;

- YMETb ONEPUPOBATH MOHIATUSIMU: TOUKA, [IPsIMAsi, IJIOCKOCTb,
IIPOCTPAHCTBO, ABYTPaHHBIN YIrojl, CKPEIIMBAOIINECS MIPSMBIE,
[apaJuIeIbHOCTD U NEPIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEN,
YTOJI MEX1Y IPSIMBIMH, YTOJ MEXIY IPSIMOM U INTIOCKOCTBIO,
YroJl MEXy INIOCKOCTSMHU, PACCTOSIHUE OT TOUKH /10 IJIOCKOCTH,
PacCTOsIHUE MEXKAY IPSMBIMH, PACCTOSTHUE MEXKY IJIOCKOCTSIMU;
- YMETh UCIIOJIb30BaTh MPH PEIICHUH 33J]a4 U3yYeHHbIE (DaKThI U
TEOpPEMBI IIJIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl OObEKTOB
OKpYXarollero Mupa

OK O6 IIposBnsTh

rpak TaHCKO-
MaTPUOTUICCKYIO TO3HUITHIO,
NIEMOHCTPHPOBATH OCO3HAHHOE
[MOBEJCHUE HA OCHOBE
TPaTUIIHOHHBIX
00IIIeUeIOBEUEeCKUX
[ICHHOCTCH,

B TOM YHCJIC C YIETOM
rapMOHHU3AIUH

- 0OCO3HaHUE 00yUarOIIUMUCS POCCUICKON
IpaXXAaHCKOW UIEHTUYHOCTH;

- LIEJICHANPABJICHHOE Pa3BUTHE BHYTPEHHEN
MO3UIUH JIMYHOCTH Ha OCHOBE JYXOBHO-
HPAaBCTBEHHBIX LIEHHOCTEW Hapoa0B Poccuiickoit
®denepalyiv, ICTOPUIECKUX U HALIMOHAIBHO-
KYJBTYPHBIX TPAIULMNA, POPMUPOBAHUE CUCTEMBI
3HAUYMUMBIX [IEHHOCTHO -CMBICJIOBBIX YCTaHOBOK
AHTUKOPPYILUOHHOIO MUPOBO33pEHUS,

- YMETb OIIEPUPOBATH IIOHATUAMU: IIPIMOYIOJIbHAsL CUCTEMA
KOOPJIHMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEIACHUE, YTOJl MEXIY BEKTOPAMH, CYMMa
BEKTOPOB, IPOU3BECHNE BEKTOPA HA YHUCIIO; HAXOIUTh C
MIOMOILBIO U3YYEHHBIX (POPMYIT KOOPJMHATHI CEPEUHbI OTPE3Ka,
pacCTosTHUE MEXAY ABYMS TOUKaAMU;

-yMETb BBIOMPATh MOAXOIAIIMNA N3YUYSHHBIH METO JUIsl peIeHHs]
3aJlauM, paclio3HaBaTh MaTeMaTHuecKue (PaKkThl U
MaTeMaTHYeCKUe MOJETH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX,
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MEKPEJIIMTUO3HBIX OTHOLICHUH,
[IPUMEHATH CTAHIaPThI
QHTUKOPPYILIHOHHOTO
[TOBECHUS

IPAaBOCO3HAHUS, SIKOJIOTHUECKOU KYJIBTYpPHI,
CIOCOOHOCTH CTAaBUTh LIEJIH U CTPOUTH JKU3HEHHBIC
IJIaHBI B YaCTH I'PAXIAaHCKOTO BOCIIMTAHUSA:
- OCO3HAHUE CBOMX KOHCTHUTYIIHOHHBIX MIPaB U
00s13aHHOCTEH, yBaKCHHE 3aKOHA U TIPABOMIOPSIKA;
- IPUHATUE TPAIUIIMOHHBIX HAITMOHAIBHBIX,
00LIeYETI0BEYECKUX TYMaHUCTUUECKUX U
JIEMOKPAaTUYECKHUX [IEHHOCTEHH;
- TOTOBHOCTb MPOTHUBOCTOATH UACOJIOTHU
IKCTpEMHU3Ma,  HalMOHaJIH3Ma, KceHohoouwu,
JAUCKPUMHUHALIUU 11O CONUAJIBHBIM, PCIIMTUO3HBIM,
PacoBBIM, HAIIMOHAJTIBHBIM MIPU3HAKAM;
- TOTOBHOCTb BECTH COBMECCTHYIO ACATCIIBHOCTD B
UHTEpEcax rpaXKJIaHCKOro 00IIecTBa, y4acTBOBATh
B CaMOYIMPABJICHUH B 00111€00pa30BaTEIHHOM
OpraHU3aIluH U JIETCKO-FOHOIIECKUX OPraHU3allnsX;
- YMEHHE B3aUMOJICHCTBOBATD C COIIMATILHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C UX (DYHKIMSIMH U
Ha3HAYCHUEM;
- TOTOBHOCTb K T'YMaHHTapPHOH M BOJIOHTEPCKOMH
ACATCIIBHOCTH,; MaTPUOTUYICCKOTO BOCIIUTAHUSA:

YMEHHE IPUBOJIUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI
POCCUICKON U MUPOBOW MAaTEMaTUYECKON HAYKH.

- YMETb OIIEPUPOBATH IMIOHATHUIMU: CIIy4aiHBIA OIIBIT U CIIydaliHOE
coOBITHE, BEPOSATHOCTD CIYYalHOI0 COOBITUS; YMETh BBIYUCIISTh
BEPOSTHOCTH C UCIIOJIb30BaHHEM I'paUueCKUX METO/IOB;
HIPUMEHATH (POPMYJIbI CII0KEHUS U YMHOKEHUS BEPOSTHOCTEH,
KOMOUHATOpHBIE (DaKThI U (POPMYIIBI IPH PEILICHUH 3a]1a4;
OLIEHUBATh BEPOATHOCTH PEATIbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4ailiHBIMU BEJINYMHAMM;

YMEHHUE NPUBOJUTH IPUMEPHI IPOSBICHUS 3aKOHA OOJIBIINUX
qucell B IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUIX
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LIEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM
CHUMBOJIaM, HICTOPHUUECKOMY U IPUPOJTHOMY
HaCJEINIO0, TaMsATHUKaM, TPAIUIUIM HapOJI0B
Poccun, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIIE;
- uaeiiHas yoeKIeHHOCTh, TOTOBHOCTD K CIIY)KEHHIO
u 3amurte OTeyecTBa, OTBETCTBEHHOCTH 3a €r0
Ccynb0y; OCBOCHHBIE 00YUYaIOIIIUMHCS
MEXKIPEAMETHBIE MOHSATHS U YHUBEPCATIbHBIC
y4eOHbIE NeUCTBUSA(PETYIISATUBHEIE,
MO3HABATEIIbHBIC, KOMMYHHKATHBHBIC);
- CIIOCOOHOCTD UX MCIIOJIb30BAHMS B
IIO3HABATEJIBHON U COLIMAJIBHON ITPAKTHKE,
TOTOBHOCTb K CAMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U
OCYIIECTBIICHUIO YUYCOHOU eATETbHOCTH,
OpraHu3aIi Y4eO0HOTO COTPYAHHUYECTBA C
pabOTHUKAMHU U CBEPCTHUKAMH, K YIaCTHIO B
MOCTPOCHUU UHAMBHUAYaAIbHON 00pa3oBaTeIbHON
TPACKTOPHH;
- OBJIaJIeHHE HaBbIKaMH y4eOHO-
MCCIIEIOBATENILCKOM, MPOEKTHON M COIMAIbHOM
JESITENIbHOCTH

OK 07 ConeiicTBOBaThH
COXPAHEHUIO OKPYKAIOLIEH
Cpelibl, pecypcocOepekeHHIO,
MPUMEHSITh 3HAHUSI 00
M3MCHCHHUU KIINMAaTa,
[IPUHIIUITBI OEPEKITMBOTO
[IPOU3BOJICTBA, 3PPEKTUBHO
NIECTBOBATh B UPE3BbIYANHBIX
CUTYaIHIX

- HE IPUHUMATD JIEUCTBUS, PUHOCAIIUE BPE
OKpYXKarollleu cpere;

- YMETb NMPOTHO3UPOBATH HEOIArONIPUSTHHIC
HKOJIOTUYECKUE MOCIEACTBUS TPEANPUHUMAEMbBIX
JIEUCTBUI, IPEIOTBPAILATD HX;

- PaCUIMPUThH OMBIT ACSATEIBHOCTU SKOJOTUUECKON
HaIpPABJIEHHOCTH;

- YMETh OIEpUPOBATh MOHATUAMU: (YHKIIHS, HETIPEphIBHAS
¢byHKLMS, TPOU3BOIHAS, IEPBOOOPA3HAs, ONPEACICHHBIH
UHTETpal,

YMETh HAXOJUTh IPOU3BOJIHBIE JIEMEHTAPHBIX (YHKIUH,
HCIIONIBb3Ysl CIIPABOYHBIE MAaTEPHUAIIbI; UCCIIEI0BATh B
INPOCTEHIINX CIydasxX GYHKIUU HA MOHOTOHHOCTb, HAXOJIUTh
HauOOoJIbIINE U HAUMEHbIINE 3HAaYeHUsI PYHKLINN; CTPOUTH
rpadMKu MHOTOYJICHOB C MCIOJIb30BAHUEM alllapaTa
MaTE€MaTH4YeCKOro aHaJIN3a; IPUMEHATh IPOU3BOAHYIO IIPU
pELICHUH 3a]1a4 Ha IBUJKEHUE; pelaTh IIPAKTUKO-
OpUEHTUPOBAaHHBIE 3a/1a4K Ha HAaUOOJIbIINE U HAUMEHbIIINE
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- pa3pabaThIBaTh TUIaH peUIeHUs MPOOIEMBI C
Y4YCTOM aHaJIM3a UMCIOIIUXCA MaTCpUAJIbHBIX U
HEMaTepHaIbHBIX PECYpPCOB;

- OCYIICCTBIIATH LIEJICHANPABICHHBIN TTOUCK

MepeHOoca CPEJICTB U CIIOCOOOB JICHCTBHS B
po(hecCHOHATLHYIO CPEy;

- YMETh MIEPCHOCUTD 3HAHUS B I03HABATEIBHYIO U
MPAKTUYECKYIO 00JIaCTH KUZHEICATCIILHOCTH;

- TIpejyIarath HOBBIC TPOEKTHI, OIICHUBATH UJICH C
MO3UIMN HOBHU3HbI, OpUT'MHAJIBHOCTH,
NPaKTUYECKON 3HAYUMOCTH;

- 1aBaTb OICHKY HOBBIM CUTYyallUsIM, BHOCHUTD
KOPPEKTHBBI B JICATCIILHOCTh, OI[CHUBAThH
COOTBETCTBHUE PE3YJIHTATOB LIEISIM

3HAYEHUS, HA HAX0XJICHNE TTyTH, CKOPOCTH U YCKOPEHMUS;
- YMETh ONEPUPOBATH MOHITUSMU: JIBHKCHHUE B TIPOCTPAHCTBE,
101I00HBIE (PUTYPHI B MPOCTPAHCTBE; MCIIOIH30BATH OTHOIICHUE
JI0Ia el TOBEPXHOCTEH U 00beMOB MOAO0HBIX (pHUTYp MpHU
pEIICHUH 33]1aY;

- YMETh BBIYHCIISTh TCOMETPUICCKUE BEIMIUHBI (JITTMHA, YTOJI,
IUI0IIAab, 00BEM, TUIONIA/Ib TOBEPXHOCTH ), UCTIONB3YS
U3y4eHHbBIE POPMYIIBI U METOIBI
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2.CTpyKTYypa U cofep:xkaHue y4eOHOro nmpeamera
2.1. O0beM IUCHUIIMHBI H BBl y4eOHOH padoThI

Buj yueoHoii padoThI Obvem 6
yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 219

B T.4.

OCHOBHOE co/Iep:KaHue 169

B T. U.:

TeOpeTUIecKoe 00ydIeHHe 157

[IPAKTUYECKUE 3aHATUL 12

[IpodeccnonanbHO-OpHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue

MPUKJIATHOTO MOTYJI5) 26

B T.4.:

TEOpETHYECKOE 00yUCHHE 14

[IPAKTUYECKUE 3aHATUL 12

IIpoMe:xxyTOYHast aTTecTalus (IK3aMEH) 24

23



2.2 TemaTnuyeckoe MJIAH U COieP:KaHHue Y4eOHOI 0 mpeaMeTa

1.1 TemaTHyeckuii NJIaH U

KomMmOuHHMpoBaHHOE 3aHsTHE

conepmanme e | e mpmTcckue samrn, mpmanoii | oy | opmpyeue
HaunmeHoBaHue pasieion P P ’ paTop P > TP 1acoB KOMIICTCHIINH
) MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHoBHOe coepkaHue
Pasnen 1. IloBropenue 14
Kypca MaTeMATUKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprxkanne y4eOHOr0o MaTepuasia
Llesb 1 331241 MATEMATUKU |Ba3oBble 3HAHUSA U YMEHHUS 110 MaTeMaTuKe B MPO(heCcCHOHANLHON U B MTOBCEIHEBHOMN
[p1 OCBOCHUU IESITETIBHOCTH.
CHEeIUaTbHOCTH
H KoMOnHIpOBaHHOE 3aHATHE 2
Tema 1.2 Copep:xanue yueOHOro MaTepuana
Yucna u BEIYKCIICHUSI. JleiicTBYS HAJl TTOJIOKUTETHHBIMHU M OTPHUIATSIIBHBIMUA YUCIaMHU, OOBIKHOBEHHBIMHU 1
BbipaxkeHus 1 CCATHYHBIMH APOOSIMH
: J1ecs ap . OK-01,0K-02,0K-
[IPpEOOpa3OBaHM:A JleiicTBUsI cO cTeneHsIMHU, GOPMYIIbI COKPAIIEHHOTO YMHOKEHHUSI. 03. OK-04.0K-05
b b 1
KoMOnHHpOBaHHOE 3aHATHE 2 OK-06, OK-07
Tema 1.3. IIpodeccHoHaIbLHO-OPHEHTHPOBAHHOE COIEPKAHIE (CoTepKaHMe PUKIATHOTO
['eomeTpus Ha MIIOCKOCTH MoOLy.1s1)
Bubl mockux GUTyp U UX IIIOMAIb. 2
[IpakTHKO - OPHEHTHPOBAHHBIE 33]]Ja4l B KypCce T€OMETPHUH Ha MIIOCKOCTH
[ IpakTnueckoe 3ansaTue Nel
Tema 1.4 Coneprxanue yueOHOro MaTepuania
[IpoLIeHTHBIC BEIYUCICHUS  [[TpocThie TIPOLIEHTHI, PA3HbIE CIIOCOOBI MX BHIYUCIEHHs. CIOKHEIE TIPOLEHTHI
2

24



Tema 1.5 Coneprxanue yueOHOro MaTepuasa
YPaBHEHHS M HEPABEHCTBA  |J[jHeiiHEIe, KBAAPATHEIE, IPOOHO-THHEHHbIC YPABHEHHS ¥ HEPABEHCTBA
[IpakTrueckoe 3anstue No2 2
Tema 1.6 Conepxanue yaeOHOTo MaTepuana
Cucremsl ypaBHEHUH U CriocoObl pemeHuss CHUCTeM JTUMHEWHBIX ypaBHeHHMH. [lomsTtus: matpuma 2X2 um 3X3,
HCPAaBCHCTB onpeaenuTenb Marpuilpl. Metoa [Naycca. CucteMbl HETMHEHHBIX ypaBHEHH. CucteM 2
HEPABEHCTB
KoMOMHMpPOBAaHHOE 3aHSATHE
Tema 1.7 Conepxanne yaeOHOTo MaTepuana
BX01HOI KOHTPOJIB Beruucienuss W mpeoOpa3oBaHus. YpaBHGHHMsT W HEpaBEHCTBAa. l'eomeTpus Ha
[JI0CKOCTH 2
KonTponbHas pabota
Paznen 2 [Ipsimbie u 12
MJIOCKOCTH B
MPOCTPAHCTBE
Tema 2.1. Coneprxkanue yueOHOro Marepuasia
OCHOBHBIE IOHATHS
CTEPEOMETPHH. [Ipenmer crepeomerpuu. OCHOBHbIE TMOHATHS (TOYKa, IMpsiMasi, IJIOCKOCTb,
PactonoskeHue IPAMBIX 1 [IPOCTPAHCTBO). OcHoBHBIE aKCUOMBI CTEpEOMETPHH. Ilepecekaromuecs, 2
TocKoCTel napajulesibHbIe U CKpelIuBaronecs npsmele. [IpusHak 1 CBONCTBO CKPEIIMBAIOIINUXCS
npsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPHI.
KomOuHMpoBaHHOE 3aHATHE 0K-01,0K-03,0K-
Tema 2.2. Conep:kaHue yueOHOTo MaTepuana 04, OK-07
[lapanienbHOCTh NPAMBIX,  [[TapannensHble TOpsAMas u IUIockocTh. Ompenenenme. Ilpmsnak. CaoiictBa (C
IPSIMOH U TIIOCKOCTH, nokaszarenbcTBoM). [lapannenshbie miuockoctu. Onpenenenue. [Ipusnak. CoiicTBa (c
I1JIOCKOCTEH TOKa3aTeNbcTBOM). TeTpadyip M ero aneMmeHThl. [lapamienenumnesn M €ro AJIEMEHTHI. 2
CBolicTBa MPOTUBOIIOJIOKHBIX I'PaHEed M auaroHaied napamienenunena. [loctpoenue
ceuennii. Perrenue 3amad.
KomOuHMpOBaHHOE 3aHATHE
Tema 2.3. Coneprxanue yueOHOro MaTepuasa
[leprieH MKy IAPHOCTD [lepnennukynsapasle  npsmele. [lapamiensHble nOpsMble, NEPHEHAUKYJISAPHBIE K

TIJIOCKOCTH. HpI/IBHaK NEepUCHAUKYIIAPHOCTU HpﬂMOﬁ " IJIOCKOCTH. I[OKSB&TGHLCTBO.
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[IPSIMBIX, IPSIMON U
IIOCKOCTH, TNIOCKOCTEH

[lepnengukynsap u  HakinoHHas. llepnenaukynsapuele 1uiockoctu. [Ipusnak
[MEepIEeHANKYISIPHOCTH TIIOCKOCTEN. JlokazaTenbcTBO. PaccTosiHUA B TPOCTPAHCTBE

KoMOnHMpOBaHHOE 3aHATHE

Tema 2.4. Coneprxkanue y4eOHOro MaTepuaia
Teopema 0 Tpex (Teopema o Tpex mnepneHauKyiaapax. JlokasaTenbCcTBO. YTOa MEXIy HNpsSMOUA U
[epIeHIUKYIIApax [JIOCKOCTBIO. YTOJI MEXAY INIOCKOCTSMHU
KoMOnHIpOBaHHOE 3aHATHE
Tema 2.5. IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAep:KaHMe (CoaepkaHMe NMPUKJIATHOIO
[TapannenbHele, MoJLyJ151)
[ICPIICHANKYIISPHBIC, AKCHOMBI ~ CTepeoMeTpHH.  [lepneHIMKyIApHOCT,  NPAMOM M IUIOCKOCTH,
CKPCIINBAIOINECS UPAMBIC \hapanenpHOCTD IBYX IPSMBIX, IEPIEHIUKYIAPHBIX IUIOCKOCTH,
[ePIEeHIUKYIIPHOCTD

[IpakTnueckoe 3anstue Ne3

Tema 2.6.
Pemenne 3anau. Ilpsmele u
[JIOCKOCTHU B IIPOCTPAHCTBE

Copep:xanue yueOHOTo MaTepuana

PacnonoxeHue NnpsMbIX U INIOCKOCTEN B IPOCTpaHCTBE. IlepneHiuKynsapHOCTb U
apajuIesIbHOCTb NPSIMBIX U I10ckocTel. CKpeluBarommecs npsiMble

KonTponbHas pabota

Paznen 3. Koopannarsl u
BEKTOPbI

Tema 3.1

JlexapTOBBI KOOPAUHATHI B
rpocTpaHcTBe. Paccrosinne
MEXIy IBYMsI TOUKaMHU.
KoopanHartsl cepenHbl
OTpe3Ka

Coneprxanne yueOHOTo MaTepuania

JlexapToBBl KOOpAMHATBHI B IpocTpaHcTBe. IIpocreiline 3agaun B KOOpAMHATAX.
PaccrosiHne MeXy 1ByMsI TOUKaMH, KOOPJIMHATHI CEPEIUHBI OTPE3Ka

KOM6I/IHI/IpOBaHH06 3aHATHUC

0K-02, OK-O3, OK-
04, 0K-07
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Tema 3.2

BekTophl B IpOCTpaHCTBE.
YT0JI MEXAy BEKTOPAMH.
CkanspHOe pou3BeIeHue

Copepxanne yaeOHOT0o MaTepuana

BexTops! B ipocTpancTBe. Cl105)K€HUE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOpA
Ha yucio. Kommianapasie BeKTopbl. CKalIipHOE IPOU3BEICHIE BEKTOPOB.
PasiokeHne BEKTOpa 110 TPEM HEKOMILJIaHApHBIM BekTopaM. KoopanHaTel BEKTOpa,

BEKTOPOB CKaJISIPHOE MPOU3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXY BEKTOpPAMH, YTOJI 2
MEX 1y IPSMOIH IIOCKOCTBIO, YTOJI MEXAY INIOCKOCTSMH. Y PaBHEHHE MIJIOCKOCTH.
['coMeTpUYECKUIA CMBICI OTIPEACITUTENS 2X2
KoMOMHMpPOBAaHHOE 3aHSATHE
Tema 3.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJepPKaHHe (Co/iep:KaHHe NMPUKJIATHOIO
[IpakTuxo- MO/1YJIfA)
OPHUCHTHPOBAHHBIC 341N K gopnuHaTHas TIIOCKOCTb. BbIUMCIEHHE PACCTOSHMN W IUIOM[A/Edl HA IUIOCKOCTH.
Ha KOOPAMHATHOM KonuecTBEHHbIE PACUETh
[JI0CKOCTH
[IpakTrueckoe 3anstue Nod 2
Tema 3.4 Coneprxkanue yueOHOro Marepuania
Pemenue 3agay.
KoopanHatsl 1 BEKTOPBI
JlexapToBBl KOOpAMHATHI B IpOocTpaHCTBE. BekTopbl B mpoctpancTBe. CloXeHue u
BBHIUMTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha uucio. KomiuiaHapHble BEKTODBI.
CxkansipHOe Mpou3BeIeHNUE BEKTOPOB. Pa3nokeHne BeKTopa MOTPEM HEKOMIUTAHAPHBIM
BekTOpaM. [Ipocreiimme 3amaum B koopanHarax. KoopanHATBI BEKTOpPA, pacCTOSTHUE
MEXy TOUKaMH, KOOPJAMHATHI CEPEUHBI OTPE3Ka, CKAISIPHOE MPOU3BEACHUE BEKTOPOB
B KOOpJMHATaX, yroj MeXJ1y BEKTOpaMH, Yrojl MeX1y NpSIMON U IMIOCKOCTbIO, Yol
MEXy TIIOCKOCTSIMU
KontponbHas padota 2
22
Paznea 4. OcHOBBI
TPUTOHOMETPHUH.
Tpuronomerpuyeckue
bymcHm 0K-01,0K-02,0K-
Tema 4.1 Coneprxanue yueOHOro MaTepuaa 03, 0K-04, OK-05,
Tpuronomerpudeckue Panuannas mepa yrina. [1oBOpoT TOukM BOKpYr Havaia koopauHat. OmpeneneHue OK-06, 0K-07
(byHKIMH IPOM3BOJIBHOTO  |cpHyca, KOCHHYCA, TAHICHCA M KOTAHIeHCA. 3HAKM CHHYCA, KOCHHYCA, TAHTEHCA H 2

yria, unciia. Paguannas u
rpajlycHasi Mepa yria

KOTAHI'CHCA 110 YCTBCPTIAM. 3aBHCHMOCTD MCKAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM U
KOTAHI'CHCOM OJITHOT'O M TOI'O K€ yrijia
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KomOnHupOBaHHOE 3aHATHE

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOK/IECTBA.

DopMyIbl TPUBEACHUS

Coneprkanue y4eOHOro MaTepHraia

Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCUHYC, TAHT€HC U KOTAHT'€HC YIJIOB a U
- a. DopmyIbl TpUBEICHUS

KoMOnHIpOBaHHOE 3aHATHE

Tema 4.3

CuHyc, KOCUHYC, TAHT€HC
CYMMBI U pa3HOCTH JIBYX
YIJI0B

CuHYyC 1 KOCUHYC ABOWHOTO
yria. @opMyibl
[10JIOBUHHOTO yIJIa

Copep:xanue yueOHOro MaTepuana

Cymma u pa3HocTh cuHycoB. CymMma M pa3HOCTh KOCHMHYCOB. CHHYC M KOCHHYC
TBOMHOIO

yriaa. @opMyiibl osioBUHHOTO yriia. [Ipeobpa3oBaHusi CyMMbl TPUTOHOMETPUUYECKHUX
GyHKIIMH B TpoW3BEeNEHHWE H  MPOU3BENEHUS B  cymMmy. BblpaxeHue
TPUTOHOMETPUYCCKHX  (QYHKIMHA dYepe3 TAaHICHC TIIOJOBHHHOTO  apryMEHTA.
[IpeoOpazoBaHus IPOCTEUIITUX TPUTOHOMETPHUUCCKUX BBIPAKCHUM

KoMOMHMpPOBAaHHOE 3aHSATHE

Tema 4.4
DyHKIUY, UX CBOMCTBA.
CriocoOnl 3a1anust QyHKIUN

Coneprxkanue yueOHOro Marepuania

OO6nacte onpeneneHuss 1 MHOXECTBO 3Ha4eHWH (yHKmit. YETHOCTH, HEYETHOCTD,
nepruoAnIHOCTh PyHKIMNA. CriocoObl 3a1anust QYHKIUI

KoMOMHMpPOBAaHHOE 3aHSATHE

Tema 4.5
Tpuronomerpuueckue
(yHKIMH, UX CBOWCTBA U
rpaduxu

Coneprxkanue yueOHOro Marepuania

OO6nacTh oOmnpeaeneHus] U MHOXECTBO 3HAYEHUM TPUTOHOMETPUYECKHX (YHKIUI.
YETHOCTD, HEYETHOCTD, EPUOJIMYHOCTD TPUTOHOMETpHUecKuX (yHkimii. CBOlCTBa U
rpaduku QyHKIMIA y = COS X, y = Sin X, y =1g X, y = CtQ X.

KoMOMHIpOBaHHOE 3aHSTHE.

Tema 4.6 Coneprxkanne yueOHOTo MaTepuania
[Ipeobpasosanne Cixatue U pacTsiKeHue TpadUKOB TPUTOHOMETPUUECKUX (PYHKITUH.
rpaduKos [Ipeobpa3oBanue rpa)KoB TPUTOHOMETPHUECKHUX (DYHKITHIMA
TPUTOHOMETPUIECKIX
PHIOHOMETPHHACC KomMmOuHupoBaHHOE 3aHsTHE
byHKIUH
Tema 4.7 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJlepKaHue (COMepP:KaHue IPUKJIATHOTO
Onucanue MOIYJIs1)
IPOM3BOZICTBEHHBIX Vcrionb30BaHUE CBOWCTB TPUTOHOMETPUYECKHX (DYHKIIUH B ITPOECCHOHATBHBIX

3agadax
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[POIIECCOB C TOMOILBIO
rpadukoB GyHKIMI

[IpakTrueckoe 3ansatue Ne5

Tema 4.8

Coneprkanue y4eOHOro MaTepHuaia

OGparHbie OOpatHble Tpuronomerpuueckue Gynkuuu. Mx cpoiictsa u rpaduku
TPUTOHOMETPUUYECKHE
KoMOMHMpOBAaHHOE 3aHSATHE
byHKIIUU
Tema 4.9 Coneprxkanue y4eOHOro MaTepuaia
Tpuronomerpudeckue VpaBHeHHe COS X = a. YpaBHeHue SiN x = a. YpaBHenue tg x = a, Ctg x = a. Pemenue

YpaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUUECKUX yYpaBHEHUI OCHOBHBIX THUIIOB: npocreiimune
TPUTOHOMETPUYECKUE YPaBHEHHUs, CBOJASAIIMECS K KBAJApPAaTHBIM, pellacMble
pa3I0KEHUEM Ha MHOXKUTEIH, OJTHOPOHbIE.

[Ipocreiiiine TPUroHOMETPUUECKHE HEPABEHCTBA

KOM6I/IHI/IpOBaHHOG 3aHATHC.

Tema 4.10 Copep:xanue yueOHOTo MaTepuana
Cucremsbl CucTeMbl IPOCTEUIIUX TPUTOHOMETPUUECKUX YPaBHEHUN
TPHI'OHOMCTPHHCCKHX KoMOnHIpOBaHHOE 3aHATHE
ypaBHEHUH
Tema 4.11 Coneprxkanue yueOHOro Marepuania
PerieHue 3a1a4, OCHOBbI [IpeoOpa3oBaHre TPUTOHOMETPUICCKIX BBIpAKEHUH. PerieHne TpUroHOMETPHIEeCKIX
TPUTOHOMETPHU. ypaBHEHU U HEPABEHCTB B TOM YHCIIE C UCIIOJIb30BAHUEM CBOMCTB (PYHKIIHIA.
TpuroHomeTpudeckue
KoHnTponbHas padota
byaKIMH
Pazmea 5.
KoMIulekcHbIe Yuc/ia
Tema 5.1 Copep:xanue yueOHOTO MaTepuana

KoMmiiekcHbIe unciia

[lonsaTe komIuiekcHOTo uwuciaa. CONpsKEHHbIE KOMIUIEKCHBIE 4YHCIA, MOAYIb M
ApryMEHT  KOMILIEKCHOro umuciaa. <@Dopma 3amMcH  KOMIUIEKCHOTO — 4HCIa
(reoMeTpuyeckas, TpPUTOHOMETpHUEcKas, anreOpanueckas). ApupmeTnueckue
NEeCTBUS ¢ KOMIUJIEKCHBIMU YHCIIaMU

KOM6I/IHI/Ip0BaHHOe 3aHATHC
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Tema 5.2
[IprMeHEHHE KOMITJICKCHBIX

Copepxanne yaeOHOT0o MaTepuana

Brimoaenue pacycTOB C MOMOIIIBIO KOMITJICKCHBIX YUCCII. HpI/IMepLI HCIIOJIb30BaHUA

qrcel KOMIUIEKCHBIX YHCE 2
[IpakTrueckoe 3anstue Nob
Pasnen 6. [IpousBoanas 22
GyHKUIMM, ee IPUMEHEHUE
Tema 6.1 Conepxanne yaeOHOTo MaTepuana
[loHsiTHE TPOU3BOTHOM.
DOpMYIIBI M IIPABHIA Onpenenenye YUCIOBOU MOCIEA0BATEIHLHOCTH U CIIOCOOBI ee 3aganus. CBoiicTBa
i depeHIIpOBaHIs YUCIIOBBIX MOCeI0BaTeIbHOCTEN. Onpeenenne npeena nocjaea0BaTeIbHOCTH.
Brruncnenue npeaenos nocienoBatenbHocTel. [Ipenen pyHkimu Ha 66CKOHEYHOCTH. 2
[Ipenen ¢pynkuuu B Touke. [lpupamenne aprymenra. [Ipupamienne GyHKIuu.
3amaun, MPUBOIAIINE K MOHATUIO TPOM3BOHON. Onpeenenre mponu3BOIHOM.
AJICOPUTM OTBICKaHHSI TPOU3BOIHOM
KoMOMHMpPOBAaHHOE 3aHATHE
Tema 6.2 Coneprxanue yaeOHOro MaTepuana 0K-01,0K-02,0K-
[Ipou3BOIHBIC CYMMBI, Dopmynsl quddepennupoanus. [Ipasmia quddepeHIupoBaHms 2 03, 0K-04,0K-05,
PasHOCTH, MPOUSBEACHIA, o\ GprIpOBaHHOE 3aHATHE 0K-06, 0K-07
JaCTHOTO
Tema 6.3 Coneprxanue yueOHOro MaTepuasa
[Ipon3BoHBIE o o
Omnpenenenue cnoxHoil ¢ynkuuu. IlponsBogHas TPUTOHOMETPUYECKUX (PYHKIHUH.
TPUTOHOMETPUYECKHUX 9
. [Ipon3BoiHAs CII0KHON (QYHKIIMH
¢byukuii. [IpousBonnas
. KoMOnHupOBaHHOE 3aHATHE 2
CII0KHOW (hYHKIIMK
Tema 6.4 Copep:xanue yueOHOTO MaTepuana
LlossTre 0 HenpepHBl\}/I[OCTH [Tonarue HempepbiBHON (yHKIMU. CBoiicTBa HenpepblBHON (QyHKIUHU. CBS3b MEXKAY
byHxmm. CTON lhenpepriBHOCTBIO M D HEPEHIMPYEMOCTBIO (YHKIINU B TOUKE. AJITOPUTM PELICHHUs 2
MHTCPBATIOB HEPABEHCTB METO/I0M UHTEPBAJIOB
KomOuHupOBaHHOE 3aHATHE
Tema 6.5 Coneprxkanne y4eOHOT0 MaTepuaia
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['comeTpuueckuii u
(hU3UIECKU CMBICIT

['comeTpruyecKknii CMBICT TMPOW3BOTHOW (PYHKIMU - yIIOBOM KO3 HUIIUEHT
KacaTeNbHOW K Tpaduky (YHKIMU B TOYKe. YpaBHEHHME KacaTelIbHOH K rpaduky|

[I[POU3BOJITHOU (GyHKIMU. ANTOPUTM COCTaBICHHS YpPAaBHEHHMS KacaTeNbHOW K Tpaduky (yHKIHH
y=f(x)
KoMOnHIpOBaHHOE 3aHATHE
Tema 6.0 Coneprxkanue y4eOHOr0o MaTepuasia
Dusnueckuit CMBICIT | Du3udecKuil (MEXaHMUECKHI ) CMBICI MPOU3BOIHON - MTHOBEHHAs! CKOPOCTH B
[IPOU3BOIHOU B ImoMmeHT Bpemenu t: v =S ° (1)
podecCHOHATBEHBIX
3ajayax
[IpakTueckoe 3ansatue Ne7
Tema 6.7 Coneprxanue yueOHOro Matepuasia

MOHOTOHHOCTH (PYHKIIHH.
Touku 3KCTpEMyMa

Bospacranne u yObiBaHuWe (QYHKIMHU, COOTBETCTBHE BO3pACTaHHUS U YyObIBAaHUSA
byHKIIUN

3HAKy POM3BOJHON. [IoHATHE MPOU3BOAHON BBICIIETO MOPAIKA, COOTBETCTBHE 3HAKA
BTOPOIl MPOU3BOAHON BBIMYKJIOCTH (BOTHYTOCTH) (PYHKIMM Ha OTpe3ke. 3ajayd Ha
MaKCUMyM U MUHUMYM. [IOHSTHE acCHMITOTHI, CIOCOOBI UX ONpEACIICHUs. AJTOPUTM
vcciienoBaHus (PYHKIIMM U TOCTPOCHUS €€ TpaduKa ¢ MOMOIIbIO MPOU3BOJHOM.
JIpoOHO-nuHeiHas QYyHKIHS

KomOuHMpoBaHHOE 3aHATHE

Tema 6.8
VccnenoBanue QpyHKIMA 1
MOCTPOEHUE IPAPUKOB

Coneprxkanne yueOHOTo MaTepuania

HccnegoBanue (I)yHKI_II/II/I Ha MOHOTOHHOCTBb U TIOCTPOCHUEC l"paCI)I/IKOB.

KomOuHMpOBaHHOE 3aHATHE

Tema 6.9 HaubGomnpmee u
HaNMEHbIIIEE 3HAYEHUS

Coneprxanne yueOHOTo MaTepuania

HaxoxieHne HauOONbIIEr0 M HAWUMEHBIIETO 3HAaYeHUW QYHKIUM, TTOCTpOEHHUE

(pyHKIMK rpaMKOB MHOTOWIEHOB C UCIIOJIb30BAaHUEM alapaTa MaTeMaTHUYECKOr0 aHalIu3a
KomOuHMpOBaHHOE 3aHATHE

Tema 6.10 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAep:kaHMe (CoaepkaHMe NMPUKJIATHOIO

Haxoxnenue

ONTHMAaJIBHOIO pe3yibTaTa ¢
[MOMOIIIbIO TPOU3BOJAHON B
MPAKTUYECKUX 3a/1a9ax

MO/LYJIst)

Haumensbiiee n Hanbosbliee 3Ha4eHne QyHKIUN

KomMmOuHMpoBaHHOE 3aHsTHE

31



Tema 6.11
Perrenue 3agaud.

Copepxanne yaeOHOT0o MaTepuana

@opmyiel u npaBuia guddepenunpoBanus. Mccnenoanue GyHKINA ¢ TOMOIIBIO

[IpousBoznast QyHKUMH, €€ rpoun3BogHON. Hanbonpiee 1 HanMeHbllee 3HaYCHUS () YHKIIUA 2
(PHMCHCHHAC KouTponbHas pabota
Pasznen 7. 34
MHOTrOrpaHHMKH H TeJia
BpAallleHUs
Tema 7.1 Coneprxkanue y4eOHOr0o MaTepuasia
Bepuinbl, peOpa, rpaHu [Tonsatue MHOTOrpaHHuKa. Ero snemMeHTsl: BepmnHsbl, pedpa, rpanu. JluaroHans.
MHOI'OI'paHHHKa CeueHue. Bollykible U HE BBITYKJIbIE MHOTOTPAaHHUKH
KomMOnHUpOBaHHOE 3aHATHE 2
Tema 7.2 Coneprxkanue yueOHOro Marepuasia
[Ipu3ma, ee cocTaBIArOIINe, [[TorsTre Npu3Mbl. Ee ocHOBaHMS 1 GOKOBBIE rpaHu. Bricota mpusmel. [Ipamas u
ceuenue. lpsmas u HakJI0HHasA npusMa. [IpaBunbHas npusma. Ee ceuenue
(PABIILHA HPH3MBL KomMOnHUpOBaHHOE 3aHATHE 2
Tema 7.3 Coneprxkanue yueOHOro Matepuania 0K-01,0K-02,0K-
[lapaenenunexn, Kyo. [lapamienenunen, CBOMCTBa NPSMOYTOJIBHOTO Mapaenenumnesa, kyo. Cedenue kyoa, 03, 0K-04,0K-05,
Ceuenue Ky0a, napasenenuiesa 0K-06, 0K-07
rapaieermnea KoMOMHIpOBaHHOE 3aHSATHE 2
Tema 7.4 Coneprxanue yueOHOro MaTepuasa
[lupamuna, ee [Iupamuna u ee snemenTsl. Ceuenue nupamusl. IlpaBunpHas nupamuga. Y cedeHHas
COCTABIIAIOIINE, CCYCHHE.  [mupamuia
[IpaBunbHas MUpaMuIa.
N ———— KoMOMHNPOBAHHOE 3aHATHE 2
Tema 7.5 Coneprxanue yueOHOro MaTepuasa
bokoBast u mosHast [Tomaas 60KOBOW M MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI 2
[TOBCPXHOCTD TIPUSMBL, - [TpakTuueckoe 3ansaTHE No§
MTUPAMUTBI
Tema 7.6 Coneprxkanne y4eOHOTO MaTeprana
CuMMeTpHsi OTHOCUTENBHO TOYKH, TIPSIMOM, TIIIOCKOCTH. CUMMETpHs B KyOe,
MapajieJenumnee, npusmMe, TupamMmuie 2
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Cummerpus B Kyoe,
napasuielenurese, mpusMe,
nupamMusie

KomOnHupOBaHHOE 3aHATHE

Tema 7.7
[[pumepsl cuMMeETpUid B
npodeccun

[IpodeccnonaibHO-OpHEHTHPOBAHHOE CO/Aep:KaHUe (CoAep:KaHMe NMPHUKJIIATHOTO
MO/1YJIfA)

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

KoMOnHIpOBaHHOE 3aHATHE

Tema 7.8 Coneprxkanue y4eOHOr0 MaTepuaa

[IpaBuibHbLe [MoHsiTHE MPaBUILHOTO MHOTOrpaHHNKa. CBOWCTBA IIPABUIIBHBIX MHOTOTPAHHUKOB
MHOTOTPAHHIKH, X Komb6unupoBanHoe 3ansatue

CBOWCTBA

Tema 7.9 Coneprxanue yueOHOro Marepuania

[lunuuaap, ero
cocraBisomue. CeueHne
[AJTUHIPA

Hunuuap u ero snemeHTsl. CeyeHue NMIMHApA (MapajiieIbHOE OCHOBAHHUIO M OCH).
Pa3BepTka nunmHapa

KoMOMHMpPOBAaHHOE 3aHSATHE

Tema 7.10
Konyc, ero cocraBJisitolue.
Ceuenue KoHyca

[IpogeccnoHaIbHO-OPHEHTHPOBAHHOE COJep;KaHHe (Co/ep:KaHHe NMPUKJIATHOIO
MO/1YJISA)

Konyc u ero anemenTsl. CeueHne KoHyca (IapauieIbHOe OCHOBAHUIO M IPOXOJIAIIEE
yepe3 BepIIMHY), KOHWYecKue ceueHus. PazBepTka KoHyca

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.11
Y cedenHblil konyc. Ceuenune
YCEYEeHHOr0 KOHyca

Copep:xanue yueOHOT0 MaTepuana

'Y CedeHHBII KOHYC. Ero 06pa3yfomaﬂ u BeicoTa. CeueHue YCEYCHHOI'O KOHYCa

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.12
[lap u cdhepa, ux ceuenus

Copep:xanue yueOHOT0 MaTepuana

[lap u chepa. Bzanmuoe pacnionoxenue chepsl u minockoctu. Ceuenue mapa, chepsl

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.13
[TonsaTre 00 00BeMeE Tea.
OTHOIIIEHHUE 00BEMOB

MOIOOHBIX TEl

Conepikanue yaeOHOro MaTeprania

[Tonsitue 06 o0beme Tena. O0beM Kyda B MPSAMOYTOILHOTO Napaienenuneaa. Oobem
Mpu3Mbl ¥ WIHHpa. OTHOIIEHHE 00HEMOB MOJOOHBIX TeN. | 'eOMeTpUYeCcKii CMBICT

onpeeIuTeNsl 3-T0 mOpsaKa
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KomOnHupOBaHHOE 3aHATHE

Tema 7.14 Conepxanne yaeOHOTo MaTepuana
Obbemb 1 nnuoma)m O06beMbI mupamMuabl U KoHyca. O0bem mapa. [Tnomanu moBepxHocTel TEl 2
[MOBEPXHOCTEN T
KoMOnHIpOBaHHOE 3aHATHE
Tema 7.15 Conepxanue yaeOHOTo MaTepuana
KomOuHamu KoMOunnanmu TeOMETPUUYCCKUX TECI 2
MHOTOTPaHHUKOB 1 TCIT KOMOMHUPOBaHHOE 3aHATHE
BpaIeHUs
Tema 7.16 Coneprxkanue y4eOHOr0o MaTepuaia
[ eomerpuyeckne Vcnonb30BaHre KOMOMHALIMKA MHOTOTPAHHUKOB U TEJ BPAIICHUS B IPAKTUKO-
KOMOHMHALMH HA IIPAKTUKE OPUEHTUPOBAHHBIX 3aJa4ax
KomOununpoBanHoe 3anstue 2
Tema 7.17 Copep:xanue yueOHOro MaTepuana
Perienue 3agad. OOBEMBI U IIJIOIIAIA TOBEPXHOCTH MHOTOIPAHHUKOB U TEJ BpAILIEHUS 2
MHOTOTpaHHHUKY U Tela KoHTpobHas pabota
BpaICHUS
Pasnea 8. 12
IlepBooOpa3nas pyHkuum,
ee IpUMeHeHue
Tema 8.1 Coneprxanue yueOHOro MaTepuasa 0K-01.0K-02.0K-
[TepooOpasHas GyHKIUH. ] 03 OK’-O 4 015-05
[IpaBuIa HAXOXKICHUS 3ajaua O BOCCTAHOBJICHMHM 3aKOHA JBWKEHUS IO HM3BECTHOM cKopocTu. [loHsTue 6K- 06 6K- 07 :
11epBOOGPA3HBIX uHTerpupoBanus. O3HAKOMIIGHHE C TOHSATHEM HHTErpaja W TepBOOOpa3HOM IS ’
¢byuknun y=f(X). Pemienune 3amad Ha CBA3b MEPBOOOpA3HOW M €€ IPOHM3BOIHOM,
BBIUMCIICHHE TEepPBOOOpa3sHOM [uisi AaHHOM QyHkumu. Tabmuua dopMyn s
Hax0>KJICHUS 1epBO0Opa3HbIX. M3ydueHne npaBuiia BEIYUCICHUS IEPBOOOPa3HOM
KoMOnHIpOBaHHOE 3aHATHE 2
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Tema 8.2

[imomaae KpUBOJIMHEHHOM
Tpanenuu. Popmyia
HrroToHa - Jleiionuma

Copepxanne yaeOHOT0o MaTepuana

3azayy, OPUBOJAIIME K IOHATUIO OIPEAEICHHOIO MHTErpaja - O BBIYUCIEHUU
IO  KPUBOJIMHEHHOW  Tpameuumu, O IepemelleHun Toukd. llonsArume
orpenesIEHHOr0 MHTerpaia. I'eoMeTpuyeckuii 1 (PU3NYECKUN CMBICI ONPEAEICHHOTO
uHTerpana. ®opmyna Herorona—JlelioHuIa

KomMOnHUpOBaHHOE 3aHATHE 2
Tema 8.3 Coneprxkanue y4eOHOr0o MaTepuasia
Heonpe;[eﬂem;lbm u [ToHsTHE HEONPEIEEHHOTO MHTErpasa
ONPCACTCHHBIN MHTCTPANIEL [0 \iGuanpoBaHHOE 3aHATHE 2
Tenta 8.4 Coneprxanue yueOHOro MaTepuaia
[ousitie 06 onpe/eIcHHOM L COMETPHYECKHH CMBICT ONIPEIENICHHOTO HHTErpaa 2
{HTEerpaie KaK ILIOLAn KoMOnHupoBaHHOE 3aHATHE
KPHUBOJIMHEWHOMN Tpanenun
Tema 8.5 5 IpodeccronalbHO-0PHEHTHPOBAHHOE COAepPKAHME (CoaepKAHNe IPUKJIATHOIO
OnpeneneHHblil MHTErpaji B Moy1s1)
PKIU3HI [coMeTpHYECKHUiT CMBICI ONpeAeaeHHoro unTerpana. ®opmyna Herorona -
JleiiOHMIA.
Perienue 3a1a4 Ha IPUMEHEHUE MHTETpasia JUlsl BHIYUCIEHUS PU3UUYECKUX BETUYUH U
[J101aeH
[IpakTnueckoe 3anaTue Ne9 2
Tema 8.6 Copep:xanue yueOHOTO MaTepuana
Peruenue 3anay. [lepBooOpaznas pynkuuu. [IpaBuna HaxoxxaeHus nepsooOpasHbiX. Ee npuMeHnenune 2
[IepBooOpasHast (byHKHHH’KOHTpOHLHa}I pabora
ee MpUMEHEHHE
Paznen 9. 10
CreneHu u KOpHH.
CreneHHasi pyHKIHSA
Tema 9.1 Coneprxanue yueOHOro MaTepuasa 0K-01,0K-02, OK-
Crenennas GyHKIIUS, €€ . . 03, 0K-04,0K-05,
CBOICTRA [ToHsATHE KOpHS N-0i CTeNeHM W3 NeicTBUTENbHOr0 uyucia. Oyakmmn y = VX ux 0K-07
cBoiicTBa U rpaduku. CBoHCTBa KOpHs N-0f cTeneHu
KoMOnHMpOBaHHOE 3aHATHE 2

Tema 9.2

Coneprxkanne y4eOHOT0 MaTepuania
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[TpeoOpa3oBanue
BBIPAYKEHUI C KOPHSAMH TI-
O#1 CTEIEHU

[IpeoOpa3oBaHue UPPALTMOHATBHBIX BBIPAKEHHH

KoMOMHMpOBAaHHOE 3aHSATHE

Tema 9.3
CBoOliCcTBa CTEIECHU C
palMOHATBHBIM U

Coneprkanue y4eOHOro MaTepHuaia

[ToHaTHE cTENeHH C JIIOOBIM pallMOHAIBHBIM TIOKa3areneM. CTerneHHble GyHKINU, HX
CBOWCTBA U IrpapuKu

eV CTBUTEILHBIM

KoMOMHMpOBAaHHOE 3aHATHE
[MOKa3aTEeIISIMU
Tema 9.4 Coneprxkanue y4eOHOro MaTepuaia

Perienue nppanyoHaabHbIX
ypaBHEHU U HEPABEHCTB

PaBHOCHIIBHOCTh MPPALIMOHAJIBHBIX YPABHEHUN U HEPABEHCTB. METOBI UX PELICHUS.
PemeHne nppalMOHAIBHBIX YPABHEHUI U HEPABEHCTB

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 9.5
CreneHu v KOpHHU.
CrenenHas GyHKIUSA

Copep:xanue yueOHOTo MaTepuana

Onpenenenue creneHHoi GyHKIK. Vcrnonb30BaHne ee CBOWCTB MIPU PEIICHUN
YPaBHEHUI U HEPABEHCTB

KonTponbHas pabota

Pasjen 10.
IToka3zarenbHasi QyHKIUA

Tema 10.1
[TokazarenbHast QyHKIHS,
ee CBOICTBA

Coneprxanue yueOHOro MaTepuania

CreneHp ¢ TPOM3BOJIBHBIM  JEUCTBUTEIBHBIM  NOKazareneM. OrmnpenencHue
MoKazaTreabHOW (QYHKIMHM, €€ CBOWCTBa M rpa@uK. 3HAaKOMCTBO C HPUMEHEHHEM
noka3aTeabHOM (yHKIMU. PelleHue mokaszaTeslbHBIX ypaBHEHUN (DYHKIIMOHAIBHO-
rpaduyeCcKUM METOJIOM

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 10.2
Perenue noka3aTelbHBIX
YpaBHEHUHN U HEPABEHCTB

Copep:xanue yueOHOT0 MaTepuana

Pemienue nmoka3areybHbBIX YPaBHEHU METOJIOM YpaBHHBAHHUS MOKa3aTeIed, METOAOM
BBEJICHUS HOBOW MEPEMEHHOH, (PYHKIHMOHAIBHO-TpaUUIECKUM METOAO0M. PermieHue
[MOKAa3aTeJIbHBIX HEPABEHCTB

[IpakTrueckoe 3anstue NelO

Tema 10.3

Copep:xanue yueOHOT0 MaTepuana

Pelienne cucTeM Mmoka3zaTellbHbBIX ypaBHeHI/Iﬁ

0K-01,0K-02,0K-
03, 0K-04, 0K-05,
0K-07
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CucTeMbl  moKa3aTebHEXNOMOHHUPOBAHHOE 3aHATHE
YpaBHEHUI
Tema 10.4 Copepxanne yaeOHOTo MaTepuana

Perrenue 3agau.
[Toka3zarenbHast QyHKIHS

PereHne rokasaTenbHbIX YPAaBHEHUM METOIOM YPaBHUBAHUS [10KAa3aTeIe U
METOJIOM BBEICHHs HOBOW IIEPEMEHHOM. PellleHne nokasaTesIbHbIX HEPABEHCTB

KontpomnsHas pabora 2
Pasnen 11. Jlorapupmel. 14
Jlorapudmuueckasn
byHKuus
Tema 11.1 Conepxanne yaeOHOT0 MaTepuana
Jlorapudm uncna. Jlorapudm gucina. JlecATHIHBIA U HATYPATBHBIN JOTapru(MBI, YUCIIO €
HeCATHIHbIH 1 HATYPAIbHBIA Ko\ GrmpoBanmoe sanATHE
JorapuGMbl, YHUCTIO € 2
Tema 11.2 Copep:xanue yueOHOTo MaTepuana
CsoiicTsa Jiorapumos. CaoiicTBa sorapudmoB. Oneparius 1orapupMupoBaHusl. 2
Omeparns KomMOnHUpOBaHHOE 3aHATHE
norapuMUpOBaHUS
Tema 11.3 Coneprxkanue yueOHOro Marepuania 0K-01, 0K-02,
HOFaqu)MH%CK%’I JlorapudmMuueckas QyHKIHs M €€ CBONCTBA 0 K-03,0 K-04,
(bynxums, ee cporicTsa KoMOMHHPOBAHHOE 3aHATHE 2 0K-05, 0K-07
Tema 11.4 Coneprxkanne yaeOHOro MaTepuania
PermerHue [lonsiTue norapudmuueckoro ypasHeHus. Onepanus noreHuupoBanus. Tpu
jrorap H@MVH%CKHX OCHOBHBIX METOJIa PEIICHUS] TOTapU(PMHUUECKUX YPaBHEHHI:
YPABHCHUM M HEPABCHCTB \y v yiimonansHO-rpaduuecKuii, METo I TOTEHIMPOBAHMS, METO/] BBEJICHHS HOBOIX
nepemMeHHoi. Jlorapudmuueckrue HepaBeHCTBA
[ IpakTiueckoe 3anarue Nel | 2
Tema 11.5 Coneprxanue yueOHOro MaTepuasa
Cucremsl JorapuGMUYECKUX A .
N JTOPUTM pEIIEHUsT CHUCTeMbl YypaBHEHHH. PaBHOCHJIBHOCTH IJOTapU(PMUUECKHX
YPaBHCHIH YpaBHEHUI W HEPABEHCTB
KoMOnHIpOBaHHOE 3aHATHE 2
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Tema 11.6
Jlorapudmel B mpupoe u
TEXHHUKE

I[IpodeccnonaibHO-OPHMEHTHPOBAHHOE COJEepP:KaHUE (COoAepKAHUE TPUKJIATHOTO
MO/1YJIfA)

[Ipumenenue norapudma. Jlorapudpmudeckas cnupaip B npupoze. Ee
MaTeMaTH4ecKUe CBOWCTBA

KomOuHupoBanHoe 3aHsTHe 2
Tema 11.7 Coneprxkanue y4eOHOro MaTepuaia
Perienne 3aay. Jlorapudmuueckas pyHkuus. Pemmenne npoctermmx gorapuMUIECKUX ypaBHECHUI
Jlorapudubr. KonTponbHas pabota 2
Jlorapudmuueckas QyHKIUS
Pazmes 12. 8
MHo:xecTBa. JJIeMeHTbI
Teopum rpagos
Tema 12.1 Coneprxkanue yueOHOro Marepuania
MHuosKecTBa [Tonsrue MuOkecTBa. [1oaMHOXkeCTBO. Onepalyu ¢ MHOKECTBAMU
KoMOnHHpOBaHHOE 3aHATHE 2
Tema 12.2 IpodeccronalbHO-0PHEHTHPOBAHHOE COAepPKAHME (CoaepKaAHNe IPUKJIATHOIO
Orneparuu ¢ MHOXKECTBaMHU Moy1s1)
Onepanuu ¢ MHOXeCTBaMH. PereHne npukiaIHbIX 3a/1aq
KomOunupoBanHoe 3aHsaTue 2
Tema 12.3 Coneprxanne yueOHOro MaTepuania
[ 'pader [Tousitre rpada. CBsa3HbIN rpad, 1epeBo, MUK rpad Ha MIOCKOCTH
KoMOnHMpOBaHHOE 3aHATHE 2
Tema 12.4 Coneprxanue yueOHOro MaTepuania
Pemenue 3amad. | N
nepanuu ¢ MHOKecTBaMu. OIrcaHne pealbHBIX CUTYAIHA ¢ TTOMOIIBIO MHOXKECTB.
MHuosxecTBa, ['pads! u ux I
puMeHeHne rpadoB K peleHuo 3a1a4d
[PUMCHCHHIE KontponbHas padota 2
Pa3nmes 13. DiaeMeHThI 14 0K-01, 0K-02,
KOMOHWHATOPHUKH, 0 K-03,0 K-04,
CTATUCTUKHU U TEOPHH 0K-05, OK-07
BePOsATHOCTEM
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Tema 13.1 Copepxanne yaeOHOT0o MaTepuana
OCHOBHBIC MOHATHSI [IepecTaHOBKH, pa3MEILEHNs], COYETaHUS.
KOMOWHATOPUKH

KomMOnHupOBaHHOE 3aHSTHE.
Tema 13.2 Conepxanne yaeOHOTo MaTepuana

CoObITHE, BEPOSATHOCTH
coObITUsA. CnoXXeHue u
YMHOKEHHE BEPOSITHOCTEH

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHA. TeopeMbl O BEPOSTHOCTH CyMMBbI COOBITHH.
VciloBHAas BEpOATHOCTb. 3aBUCHMBbIE U HE3aBUCHUMBIE COObITHS. TeopeMbl o
BEPOSTHOCTH MTPOU3BEICHUS COOBITHIA.

KoMOnHIpOBaHHOE 3aHATHE

Tema 13.3 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COAep:KaHMe (CoaepkaHMe NMPUKJIATHOIO
BeposTHOCTD B MoyJ1s1)
NpOGeccHORaTbHBIX OTHOCUTENbHAS 4acTOTa COOBITHS, CBOMCTBO €€ yCTOWUMBOCTH. CTaTHCTHYECKOE
safadax onpeseneHue BeposTHOCTH. OLeHKa BEPOSTHOCTH COOBITHS

[IpakTrueckoe 3ansitue Nel2
Tema 13.4 Copep:xanue yueOHOTo MaTepuana

JluckpeTrHas ciaydanHas
BEIMYMHA, 3aKOH €€
pacrpeiesieHus

Bubl ciayyalinbix BeanuuH. OnpeeneHue JUCKPETHOM CilydailHOM BEeIMYHMHBL. 3aKOH
acrpeJieJIeHUs TUCKPETHOM CIIydallHOM BeJIMYMHBL. E€ YnCII0BbIE XapaKTEepUCTUKHU

KoMOMHMpPOBAaHHOE 3aHSATHE

Tema 13.5
3a1aun MaTeEMaTUYECKOMN
CTAaTUCTHUKHN

Coneprxanue yaeOHOro MaTepuania

Bapuanumonsbsiii  pan.  Ilomuron wacror u  rucrorpamma. CraTucTUdecKue
XapaKTepUCTHKH psijia HAaOII01aeMbIX JaHHbIX

KomOuHMpoBaHHOE 3aHATHE

Tema 13.6
CocraBiienne Ta0JImI 1
arpamMm Ha MPaKkTUKe

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COAepP:KaHUe (CcoAep:KaHMe NMPHUKJIATHOTO
MO/1YJIfA)

HepBI/I‘IHaSI o6pa60TI<a CTaTUCTHYCCKHUX OAaHHBIX. Fpaq)nqecxoe HUX NOpEeACTaBJICHUC.
HaXO)K)IGHI/Ie CpC€AHUX XapaKTCPUCTUK, Ha6n}0z[aeM},1x JaHHBIX

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 13.7 Coneprxanue yueOHOro MaTepuasa
Peienne 3a1a4. JIEMEHTEl  |nemenThl KOMOGMHATOPUKH. COOBITHE, BEPOATHOCTH cOObITHS. CIIOXKEHHE U
KOMOWHATOPUKH, YMHOMKEHHE
CTATUCTUKHU U TEOPUHU -
. KontponsHas pabora
BEPOATHOCTEH 2
Paznen 14. YpaBHenusi u 13
HEepaBeHCTBA
Tema 14.1 Coneprxkanue y4eOHOr0o MaTepuasia
PaBHOCHIIBEHOCTD PaBHOCUIIBHOCTh ypaBHEHUW W HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI
YPABHCHHI M HEPABCHCTB.  [naBHOCHIIBHBIX IIEPEX0/aX B yPaBHEHUAX U HepaBeHCTBaX. OGIIIE METOMIbI PEIICHHUS
O61ne MeTO/Ib! peLICHNUs YpaBHEHUM: TMepexoJ OT paBeHCTBA (YHKIMH K paBEHCTBY apryMeHTOB JUIS 2
MOHOTOHHBIX (DYHKIIHIA, METOJ PA3JIOKEHHSI Ha MHOXXHTEIH, METOJI BBEJCHHUS HOBOM
MepeMEeHHON, PYHKIIMOHAIBHO-TpaduIecKuil MeTox
KoMOnHIpOBaHHOE 3aHATHE
Tema 14.2 Copep:xanue yueOHOTo MaTepuana
['paduaeckuii MeTox OO01Ire MeToAbl pelIeHUsT HEPABEHCTB: MEPEX0/ OT CpaBHEHUS 3HAYCHUH (YHKIUH K
peLICHNs yPABHCHHIA, CpaBHEHHMIO 3HAYEHUI apryMEHTOB JUII MOHOTOHHBIX (DYHKIMI, METOJl HHTEpPBAJIOB,
HCPABCHCTB ¢dbyHkmoHanbHO-rpaduueckuit Meroa. ['padudeckuii MeTon peuieHUs ypaBHEHUN U 0K-01,0K-02,0K-
HEPABEHCTB 023’12-}(()-(6)4625-0075,
KoMOnHupOBaHHOE 3aHATHE 2 ’
Tema 14.3 Coneprxanue yueOHOro MaTepuasa
YPaBHEHHUs U HEPaBEHCTBA  |Omnpe/eneHre MOIyIs. PackpbITue MOMyJIs TI0 onpesenenmo. [IpocTeiimme
C MOAyJICM YPAaBHEHUs U HEPABEHCTBA ¢ MOAYJIeM. [ [puMeHeHne paBHOCUIIBHBIX IIEPEXOOB B 5
[ [pMeHEeHNE PaBHOCUIIBHBIX NIEPEXO0B B ONPEAEIICHHBIX
TUIAX YpaBHEHUN U HEPABEHCTB C MOJYJIEM
KoMOnHupOBaHHOE 3aHATHE
Tema 14.4 Copep:xanue yueOHOT0 MaTepuana
YpaBHEHUs M HEPABEHCTBA  BuakomcetBo ¢ napamerpoM. [IpocTeifiye ypaBHEHHs 1 HEPABEHCTBA C apaMETPOM
C [1apaMeTpaMu KomMOnHUpOBaHHOE 3aHATHE 2

Tema 14.5

IIpodeccnonaibHO-OpHMEHTHPOBAHHOE COJepPKaHUe (ColepKaHue MPUKJIATHOTO
MO/1YJIfA)

PelieHre TEKCTOBBIX 3a7a4 HpO(I)eCCI/IOHaJ'ILHOTO COACPIKaHUA
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CocraBieHue W peuieHUe
npoeCCHOHATBHBIX  3a1ad
C MIOMOIIIbIO YPAaBHEHHI

KombOunupoBanHoe 3aHstue

Tema 14.6
Pemienue 3amay. YpaBHeHUs
1 HEpaBEHCTBA

Coneprkanue y4eOHOro MaTepHuaia

OO1u1rie METOBI pelIeHus] ypaBHEHUH. Y paBHEHUs U HEPAaBEHCTBA C MOAYJIEM H C
[apaMeTpamu

KomOunupoBanHoe 3aHsTue 3
IIpomexxyTouHasi arrectamus (IK3amMeH) 24
Bcero: ‘ 219
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3.YcaoBus peajusanuy NporpaMMbl y4eOHOT0 npeaMeTa

3.1 {ns peanau3anuu NporpaMMbl y4eOHOTO NMpeMeTa 10JLKHBI ObITH MPeayCMOTPEHbI
cjeaylolue crnenuajbHble IOMeIeHus
Peanuzanus mporpaMmsel ydeOHOTO ITpeaMeTa TpeOyeT Han4us yueOHOTo KaOuHeTa
MaTEeMaTHKH.
O6opynoBanue y4eOHOT0 KaOMHETa!
- TOCaJ0YHBIC MECTA IO KOJIMUYECTBY O0YUAIOIIUXCS;
- pabouee MeCTO IpenoIaBaTes;
- KOMIUIEKT y4eOHO-HarJISIHBIX TTOCOOHIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUAEOMATEPHUATIOB;
- 3aJaHus Ui KOHTPOJIBHBIX PadoT;
- npo¢eCCHOHAILHO OPUCHTUPOBAHHbIC 3a/IaHUS;
- MaTepHualibl IK3aMeHa.
TexHuueckue cpencTBa 0OydIeHus:
- NEPCOHAJBHBINA KOMITBIOTEP C JUIICH3HOHHBIM IIPOrPAMMHBIM 00eCIICUeHUEM;
- TPOEKTOP C IKPAHOM.

3.2 UndopmamnuonHoe odecriedeHmne

Jlnst peann3zanuy nporpaMmsbl 6uGIMoTedHbIH (poHa 00pa3oBaTebHON
OpTraHU3aIH UMEET NIeUYaTHBIE H/HUJIH AJIEKTPOHHBIE 00pa30BaTeIbHbIE U
MH(OPMaIMOHHbIE PECYPChl, PEKOMEHIOBaHHbIE ISl UCIIOJIb30BaHUs B 00pa30BaTEIbHOM
npolecce, He CTaplle ISTH JIET ¢ MOMEHTA U3/aHusl.

OcHoBHast aquteparypa (OJI):
Amumos III.A. Matemartuka: anreOpa 1 Hayalla MAaTeMAaTUYECKOTO aHan3a, TEOMETPHS.
Anrebpa u Hauana mareMaTudeckoro aHanusa 10-11 knaccel ba3zoBelii n yriyOn€HHBIN ypOBHHU.
OnekrponHas popma yueOHuka. : yaeOHuk / FO.M. Konsrun, M.B. Tkauépa; I11.A. AnumoB .— Mockga :
AO "UzparensctBo "lIpocemenne”, 2022 .— 1 ¢. — ISBN 978-5-09-099445-3 .— URL:
https://rucont.ru/efd/806175

JonoauutenbHas gureparypa (1JI):
1. M.N. baimmakoB Maremaruka. YueOuuk M.: M3narensckuii meHTp «Akagemusy», 2020
2. M.A. bammakoB Maremartuka. 3agauynuk M.: M3natensckuil neHTp «Akagemus», 2020
3. M.U. bammmakoB Marematuka. COOpHHK 3a/1a4 110 MPO(UIbHOIN HAaIIPaBICHHOCTH
M.: U3narenbckuii eHTp «Akagemusi», 2020

HNurepuer-pecypenl (U-P)
1. ®enepanbhbiii mopran «Poccuiickoe oopasoBanue». - URL: http://www.edu.ru /
(mata oOpamenus: 02.07.2021). - TekcT: AIEKTPOHHBIN.
2. ®enepanbHbIil eHTP HHOPMAITMOHHO-00pa30BaTeIbHbIX pecypcos. - URL: http://fcior.edu.ru /
(mata obpamenus: 01.07.2021). - TekcT: 27EKTPOHHBIHA.
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4. KOoHTpOJIb U OLICHKA Pe3yJIbTATOB OCBOCHHS y4eOHOr0 nmpeaMera

PACKpPBIBAIOTCS Yepe3 IMCHUILIMHAPHBIE pe3yJbTaThl, HallpaBJIeHHbIe HA GOpMHPOBaHHe

001IMX KOMIIETEHIIUI 10 pa3jiejiaM U TeMaM COJlePKAHUs Y4eOHOro MaTepuaJia.

Oo0masi/npogeccuoHabLHast Paznen/Tema Tun oneHoYHbIX
KOMIIEeTeHIIHSI MeponpusTUsl
OK 01. Beibupats crioco6sr | P1, Tema 1.1,1.2,1.3, 1.5 IT-o0/c,1.3 TecTupoBanue
peleHus 3a1a4 P2, Temsr 2.1,2.2,2.3,2.4,2.5 T1-o/c, 2.5 | YCcTHBII ompoc
npo¢eCCHOHATBHON P 3, Temnr 3.1, 3.2, 3.3 I1I-o/c, 3.3 MareMaTH4eCcKHi
JIESITEILHOCTH P4, Temrr4.1,4.2,4.3,44,4.5,4.6 JUKTaHT
MPUMEHUTETBHO IT-o/c, 4.7 NuauBunyanbHas
K pa3JMYHbIM KOHTEKCTaM P5, Temrr 5.1, 5.2 CaMOCTOSTEIbHAS
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pabota
[T-o/c, 6.10 [Ipencrasnenne
P7, Temu1 7.1,72,73,74,7.5,7.6 pE3yNbTaTOB
[1-o0/¢,7.7, 7.10 MPAKTHYECKUX padoT
P 8, Temnr 8.1,8.2, 8.3, 8.4, 8.6 3anmTa TBOPYECKHUX
I1-0/c,8.5, pabor
P9, Temr1 9.1,9.2,9.3,9.49.5 KontponpHas pabora
P 10, Temsr 10.1,10.2,10.3,10.4 Brmmonnenue
P11, Temsr 11.1,11.2,11.3 IT-o/c, 9K3aMeHaIIMOHHBIX
IT-o/c, 11.6 3aaHui
P12, Temsr 12.1,12.2,12.3,12.4
IT-o/c, 12.2
P 13, Temsr 13.1,13.2,13.3,13.4,13.5
IT-o/c, 13.3, 13.6
P 14, Temn 14.1,14.2,14.3,14.4,14.5
IT-o/c, 14.5
OK 02. Ucnonw3oBath P 1, Tema 1.1,1.2,1.3, 1.4, 1.5 IT-o/c, 1.3 | TectupoBanue
COBPEMEHHBIE CPE/ICTBA P2, Temnt 2.1,2.2,2.3,2.4,2.6 [1-0/c, 2.5 | YcrtHBIN onpoc
MMOMCKa, aHAJIN3a U P 3, Temsr 3.1, 3.2, 3.4 I1-o/c, 3.3 MareMaTu4eCcKui
WHTEPHIpETAUU P4, Temnr4.1,4.2,4.3,4.4,4.5,4.6,4.8, | IUKTaHT
uHpopManuu, u 49,4.10,4.11, I1-o/c, 4.7 NunuBunyansHas
nH(pOpMaLIOHHbIE PS5, Temsr 5.1, 5.2 CaMOCTOSTENIbHAS
TexHoJoruu 11 BeinonHenus | P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pabota
3a1a4 mpodeccuoHambHOM IT-o/c, 6.8, 6.9, 6.11 II-o/c, 6.10 [IpencraBnenne
JeSITEIbHOCTH P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.8, | pe3yabTaToB

7.9,7.11,7.12,7.13,7.14,7.15,7.16,7.17
II-o/c,7.7, 7.10

P 8, Temsr 8.1,8.2,8.3,8.4,8.6 I1-0/c8.5,
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2,10.3,10.4P 11,
Temsr 11.1,11.2,11.3, 11.4,11.5, 11.711I-
o/c,11.6

P 12, Temsr 12.1,12.3,12.4 I1-0/c,12.2
P 13, Temsr 13.1,13.2,13.4,13.5

IT-o/c, 13.3,13.6

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

MPAKTUYECKHUX paboT
3ammra TBOPYECKUX
pabot

KonTponbHas pabota
Brimosnnenue
9K3aMEHAlMOHHBIX
3aJaHui
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OK 03. [TnanupoBath 1
peann30BBIBaTh COOCTBEHHOE
po¢eCCHOHAIBHOE U
JMYHOCTHOE Pa3BUTHE,
MPEIIPUHIMATEIBCKYIO
JeSATeIbHOCTD B
npodeccuoHabHOU chepe,
MCITIOJIb30BaTh 3HAHUSA 10
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHsIX

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

P 2, Temsr 2.1,2.2,2.3,2.4,2.6 IT-o/c, 2.5

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

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.8,
4.9.4.10,4.11, IT-o/c, 4.7

P5, Tempr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7,

6.8,6.9,6.11 Il-o/c, 6.10

P7, Temnt 7.1,7.2,7.3,7.4,7.5,7.6,7.8,
7.9,7.11,7.12,7.13,7.14,7.15,7.16,7.17

TectupoBanue
VYcerHbl onpoc
Maremarnueckuit
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITEJIbHAs
pabora
IIpencrasnenue
pe3yNIbTaToB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKHUX

[1-o/c, 7.7, 7.10 pabot

P 8, Temnr 8.1,8.2, 8.3, 8.4, 8.6, IT-o/c 8.5| KonTponsHas paGora

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

P 10, Tems 10.1,10.2,10.3,10.4 SK3aMEHAIlMOHHBIX

P11, Temsr 11.1,11.2,11.3, 3aJaHui

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

P 12, Temsr 12.1,12.3,12.411-0/c, 12.2

P 13, Temsr 13.1,13.2,13.4,13.5

IT-o/c, 13.3,13.6

P 14, Temsr 14.1,14.2,14.3,14.4,14.6

IT-o/c, 14.5
OK 04. 3ddextuBHO P1,Tema1.1,1.2,1.4,1.5,1.6 IT-o/c, 1.3 TecTupoBanue
B3aHMMOJICHCTBOBATh U P2, Temsr 2.1,2.2,2.3, 2.4, 2.6 [1-o/c, 2.5 | YcTHBIH omrpoc
paboTaTh B KOJUISKTHBE U P 3, Temsl 3.1, 3.2, 3.4 I1-0/c, 3.3 MaTteMaTu4eCcKUui
KOMaHJIe P4, Tempr4.1,4.2,4.3,4.4,4.5,4.6, JUKTaHT

4.8,4.9,4.10,4.11, IT-o/c, 4.7 NunuBunyanbHas

PS5, Temnr 5.1,5.2 CaMOCTOSITEIIbHAS

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | pabota

II-o/c, 6.8, 6.9, 6.11 IT-0/c, 6.10 [Ipencrasnenue

P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6, pe3yJIbTaToB

7.8,79,7.11,7.12,7.13,7.14,7.15, 7.16,
7.17, II-o/c, 7.7, 7.10.
P 8, Temsr! 8.1,8.2, 8.3, 8.4, 8.6, [1-0/¢,8.5
P9, Temrr 9.1,9.2,9.3,94,9.5
P 10, Temsr 10.1,10.2,10.3,10.4

P11, Temsr 11.1,11.2,11.3 IT-0/c,
11.4,11.5,11.7 IT-o/c, 11.6
P 12, Temsr 12.1,12.3,12.411-0/c, 12.2
P 13, Temsr 13.1,13.2,13.3,13.4,13.5
IT-o/c, 13.6
P 14, Temsr 14.1,14.2,14.3,14.4,14.6
IT-o/c, 14.5

MPAKTUYECKUX paboT
3ammra TBOPYECKUX
pabor

KonTponbnas pabota
Brinosinenue
9K3aMEHAalMOHHBIX
3aIaHUI
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OK 05. OcymiecTBasTh

YCTHYIO
Y MIUCbMEHHYIO

KOMMYHHKAIIUIO Ha

roCyJapCTBEHHOM SI3bIKE
Poccuiickoit denepaiyu ¢

y4eToM 0cOOEHHOCTEH

COOUAJIIBHOI'O U KYJIbTYPHOI'O

KOHTCKCTa

P1,Temal.1,1.2,1.4,1.5, 1.6 II-0/c,1.3
P2, Temnr 2.1,2.2,2.3,2.4,2.6 [1-o/c, 2.5
P 3, Tems! 3.1, 3.2, 3.4 IT-o/c, 3.3
P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,
48,49,4.10,4.11 IT-o/c, 4.7
P5, Tempr 5.1,5.2
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
6.8, 6.9, 6.11 IT-o/c, 6.10
P7, Temn 7.1,7.2,73,74,7.5,7.6,
7.8,7.9,7.11,7.12,7.13,7.14, 7.15, 7.16,
7.17 II-0/c, 7.7, 7.10
P 8, Temnr 8.1,8.2,8.3,8.4,8.6, I1-0/¢,8.5
P9, Tems 9.1,9.2,9.3,9.49.5

TectupoBanue
VYcerHblil onpoc
MaremaTuueckui
JTUKTaHT
NupuBunyanbHas
caMoCTOsITeNIbHAs
paborta
[IpencraBnenue
pe3yabTaToOB
MPaKTHYECKUX padoT
3aiuTa TBOPUYECKUX
pabor

KonrponsHas pabora

P 10, Temsr 10.1,10.2,10.3,10.4 Brimonnenue

P11, Temsr 11.1,11.2,11.3 SK3aMCHAIIMOHHEIX

11.4,11.5,11.7 IT-o/c, 11.6 3aJaHui

P 12, Temsr 12.1,12.3,12.4 I1-0/c, 12.2

P 13, Temsr 13.1,13.2,13.4,13.5

IT-o/c, 13.3, 13.6

P 14, Temsr 14.1,14.2,14.3,14.4,14.6

IT-o/c, 14.5

P9, Temsr 9.1,9.2,9.3,94,9.5

P 10, Temsr 10.1,10.2,10.3,10.4

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

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

P 12, Temsr 12.1, 12.3, IT-0/c,12.2

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

IT-o/c, 13.6

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

IT-o/c, 14.6
OK O6. [TposBasiTh P1,Temal.1,1.2,1.5,1.6, II-o/c, 1.3 TectupoBanue
rpak1aHCKO- P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7| YcTHBII1 onipoc
MaTPUOTHYECKYIO TIO3UIIHUIO, 6.8,6.9, 6.11 Il-o/c, 6.10 MareMaTH4eCcKHi
JEMOHCTPUPOBATH P7,Tems1 7.1,7.2,7.3,7.4,7.5, 7.6, JUKTAHT
O0CO3HAHHOE ITOBEIEHHE Ha 7.8,7.9,7.11,7.12,7.13,7.14, 7.15 NunuBunyanpHas
OCHOBE TPaJULIMOHHBIX 7.16,7.17 I1-o/c, 7.7, 7.10, CaMOCTOSITEIbHAS
00I1IeYeT0BEYECKUX P 8, Temnr 8.1,8.2,8.3,8.4,8.5,8.6 paborta
LICHHOCTEH, B TOM YHCJIIE C P 14, Temnr 14.1,14.2,14.3,14.4,14.6 [IpencraBnenue
Y4€TOM FrapMOHH3ALUN [1-o/c, 14.5 pe3yabTaToOB

MCXHAIIMOHAJIbHBIX 1
MCKPEIIUTUO3HBIX

OTHOI.HCHHfI, MIPpUMCHATH

CTaHapThl
AHTUKOPPYILUOHHOIO
MOBE/ICHUS

MPAKTUYECKUX paboT
3ammnTa TBOPYECKUX
pabot

KonTponbhas pabora
Beinonnenue
9K3aMEHAIIMOHHBIX
3aaHuI
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OK 07. ConelicTBOBaTHL
COXPaHEHHIO OKPY>KAIOIIEH
Cpelbl, pecypcocOepexeHHIO,
IPUMEHATH 3HaHUA 00
M3MEHEHUU KJIMMara,
IPUHIHUITB 0EPEXKINBOTO
MIPOU3BOCTBA, P HEKTUBHO
JIECTBOBATH B
Ype3BhIYAITHBIX CUTYAIUSIX

P1,Temal.1,1.2,1.4,1.5,1.6 II-o/c, 1.4
P2, Temsr 2.1,2.2,2.3,2.4,2.6 IT-o/c, 2.5
P 3, Tems! 3.1, 3.2, 3.4 IT-o/c, 3.3
P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.8,
4.9,4.10,4.11 I1-o/c, 4.7
P5, Temrr 5.1,5.2
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.11 IT-o/c, 6.10
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.8
7.9,7.10,7.11,7.12,7.13,7.14, 7.15,
7.16,7.17 I1-o/c, 7.7, 7.10,
P 8, Temsr 8.1,8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1,10.2,10.3,10.4
P11, Temsr 11.1,11.2,11.3 IT-0/c,
11.4,11.5,11.7 IT-o/c, 11.6
P12, Temsr 12.1,12.3,12.4 IT-o/c 12.2
P 13, Temsr 13.1,13.2,13.3,13.4,13.5
IT-o/c, 13.6
P 14, Temsr 14.1,14.2,14.3,14.4,14.6
IT-o/c, 14.5

TectupoBanue
YceTHBIT onpoc
MaremaTnueckuit
JUKTaHT
NuauBunyanbHas
CaMOCTOSTEIbHAS
paborta
IIpencraBnenue
pe3yNIbTaToB
MIPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabor

KonTponbnas pabora
Brinosinenue
9K3aMEHAIIMOHHBIX
3aJaHui
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