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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEI ITPOT'PAMMBI
OBIIEOBPA30OBATEJBLHOM JUCHUILINUHBI BJI.12 MATEMATHAKA

1.1. MecTro AMCHUILINHBI B CTPYKTYpe OCHOBHOI NpodeccnoHa/IbHOI 00pa3oBaTeIbHOI
NPOrpaMMblI
Oo6meobpazoBatenbHas nuciuiuimaa bJ[.12 Marematuka siBisieTcst 00s13aTeIbHON YacThIO
001eoOpazoBaTelbHOrO IUKIa oOpazoBaTenbHOU mporpammel CITIO B cootBercTBHM ¢ DPI'OC
no cnenuansHocTu 35.02.18 TexHonorus nepepaboTKu APEBECHHBI.
OOb1eobpa3oBarenbHas IUCLUILIMHA UMEET IPAKTUYECKYI0 HAIPaBICHHOCTb U UCIIOJIb3YET
MEXIpeaMeTHbIe cBsi3u ¢ nucuumiuHamu b/1.04 Madopmaruka.

1.2. I_Ie.]'II/I U NINIAHUPYEMBIC PE3YyJbTAThI 0CBOCHUSA TUCHUIIJINHBI:

1.2.1. Heap AUCHUNIMHBI

Conepxkanme TmporpaMMmbl o0OmieoOpa3oBaTenbHoi nucnumuiiabl BJ[.12 «Maremarukay
HAIPAaBIIEHO HA JIOCTH)KEHUE PE3YJIbTATOB €€ U3y4eHUsl B cOOTBeTCTBHH ¢ TpeboBanusamMu OI'OC
COO c¢ yuerom npodeccuonanbhoii Harpasiennoctu ®I'OC CIIO.



1.2.2. Ilnannpyembie pe3yJbTaThl 0CBOeHUsI 001e00pa3oBaTebHONH JucHUIIMHBI B cooTBeTcTBMH ¢ PI'OC CIIO n Ha ocHoBe ®PT'OC

COO

Oco6oe 3HaueHne JUCIUIUIMHA HMeeT npu GpopmupoBanun u passutun OK u ITK.

Oco6oe 3HaueHue JUCLUIUINHA
uMeeT npu GOPMHUPOBAHUH H
pazButuu OK u I1K O0uue

KOMIIeTeHIIUH

Ilnanupyemblie pe3yabTaTbl 00yUeHUs

Oo0mrue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01 Beibupats criocoosl
pEIICHUS 3a/1a9
podeCCuOHATLHON

e TebHOCTH
[PUMEHUTEIIBHO

K pa3IMYHBIM KOHTEKCTaM

TOTOBHOCTb K TPy,
MacTepCTBa, TPYIOIIO0UE;
FOTOBHOCTb K  aKTHUBHOH  JEATEIHHOCTH
TEXHOJIOTMYECKOW M COLIMAJIbHON HANPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IIAHUPOBATh U
CaMOCTOSITEITLHO BBITIOJHATH TAKYIO ICATEIHHOCTB;

HHTEpeC K pa3IunYHBIM chepam
podecCHOHATEHOM JIeATEIIEHOCTH,
OBnageHue YHHUBEPCATbHBIMU
[T03HABATCIIbHBIMHM JICHCTBHSMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

OCO3HAaHUE NI €HHOCTH

yueOHBIMH

- CaMOCTOSITEIIBHO (dhopMynpoBaTh i1
aKTyalu3upoBaTh NpobIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

yCTaHABIIMBaTh CYIIECTBCHHBIH MPHU3HAK WIIH
OCHOBAaHUA I CpaBHeHI/Ifi, KJ'[aCCI/I(bI/IKaIII/II/I nu
0000IICHMS;

ONpeNeNaTh IEIH JIeATEIbHOCTH,
MapaMeTPbl U KPUTEPUU MX JIOCTHKCHHUS,
- BBISABJISITh 3aKOHOMepHOCTI/I 158 HpOTI/IBOpe'-H/IH B
[pacCMaTpUBAEMBbIX SIBJICHHSIX;

- BHOCHUTH KOppeKTI/IBBI B JCATCIBHOCTD, OLICHHUBATH
COOTBETCTBUE pE3YJIbTATOB  IIEJSM, OICHHBAThH

3a1aBaTb

-BJIaJIETh METO/IaMU JI0Ka3aTeNbCTB, AITOPUTMAMU PEIIEHUS
3agad; yMeHue (hopMyIupoBaTh ONPEACICHUs, aKCHOMBI U
TEOpPEMBbI, IPUMEHSATh UX, IPOBOIUTH J10Ka3aTeIbHbIE
[pacCcyX/1IeHUsl B X0JI€ PELIeHMs 3a/1a4;

- YMETb OIEPUPOBAThH MOHATHSIMHU: CTEIIEHb YUCIIA, JOrapupm
UrCIIa; YMEHUE BBIOTHATH BHIYHCICHUE 3HAUCHUHA 1
peoOpa3oBaHus BBIPAKEHHUH CO CTENEHAMU U Jorapudmamu,
[peoOpa3oBaHus qPOOHO-PANMOHATBHBIX BEIPAXKCHHIH,

- YMETb ONEPUPOBAThH MOHATHIMHU: PALUOHAIbHBIE,
ppalOHANIbHBIE, TOKA3aTEJIbHbIE, CTEIICHHBIE,
lmorapumMuUecKue, TPUrOHOMETPUUYECKIE YPAaBHEHHS U
HEpaBEHCTBA, UX CUCTEMBI;

- YMEThb ONEpPUPOBATH MOHATHAMMU: (YHKINS, HETIPEphIBHAS
(yHKIMS, TPOU3BOAHASA, IEPBOOOpa3Has, ONpeIeIeHHbIN
MHTETpaj; yMEeTh HaXOAUTh MPOU3BOHbIE HIEMEHTAPHBIX
(yHKIMH, UCTIONB3Ys CIIPaBOYHBIE MaTepUabl; UCCIEN0BATh B
MPOCTENIINX ciydasiX GyHKIMHA HA MOHOTOHHOCTh, HAXO/AUTh
HanOOJIbIIINE M HANMEHBIITNE 3HAYeHNS ()YHKIIUN; CTPOUTH
rpadMKyu MHOTOYJICHOB C HCIIOJIb30BAHUEM alliapara
MaTeMaTHYeCKOro aHalln3a; MPUMEHSITh POU3BOIHYIO MPU
[peILICHNH 3314 Ha JBM)KEHUE; peIllaTh MPaKTHKO-
OpUEHTUPOBAHHBIE 33/]a4l HAa HAaUOOJIbIINE U HAUMEHBIIIHIE
3HAYEeHHUs, Ha HAXOXKJICHHUE MYTH, CKOPOCTU U YCKOPEHHUS;

[PUCKHU HOCJ'IC)ICTBI/Iﬁ JCATCIIbHOCTH,

- YMCTb OIICPHUPOBATH MOHATUAMU: pallMOHAJIbHAA (1)YHKI_[I/I$I,




- pa3BHUBaTh KPEATHBHOE MBINUICHUE MPU PEIICHUH
PKU3HEHHBIX TIPOOIIeM

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

- BJIAJICTh HaBBIKAMH y4eOHO-UCCIICIOBATEIBCKON 1|
[IPOCKTHON JIeATEIbHOCTH, HABBIKAMH pPa3pelicHUs]
pooem;

BBISIBJISATh IPUYMHHO-CJICJCTBCHHBIC CBS3M U
AKTyaJTU3UpPOBATh 3a/lady, BBIIBUTATh THIIOTE3Y €€
[pEIICHHUS, HaXOIUTh apryMeHThI JUIsT
TOKa3aTeIbCTBA CBOMX YTBEPXKICHHM, 3a]1aBaTh
[apaMeTpbl U KPUTEPUH PEIICHHS,

AHAIM3UPOBATh TOJTYYCHHBIE B XOJE PEIICHUS
3ajjaud  pe3yJIbTaThl, KPUTHYECKU OIICHUBATh WX
TOCTOBEPHOCTh, MPOTHO3MPOBATh W3MCHCHHE B
HOBBIX YCJIOBHUSIX;

-- YMETh MEPEHOCUTH 3HAHUS B MO3HABATCIIBHYIO H
[PAKTUYECKYIO 00JIACTH KU3HEICATEIIEHOCTH;

- yMETb UHTEIrpUpPOBaTh 3HAHUA U3 PA3HBIX]
[IpeIMETHBIX 00IacTei;

- BBIABUTAaThb HOBBEIC niaeu, HpennaraTL
OpUTHHAILHBIC TTOJIXO/IbI U PELICHHUS;

1 CHOCOOHOCTD 1704 HCIIOJIL30BaHUS B

MO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

rokaszaTenbHast (QYHKIHs, CTeTICHHAs! (PyHKITUSA,
nmorapupmuydeckast GyHKINs, TPUTOHOMETPHUYECKUE (PYHKIUH,
0OpaTHbIE PYHKLUHU; YMEHHE CTPOUTh TPaPUKH N3yUEHHBIX
(yHKINH, HCTIONB30BaTh TpaMKHU MPU U3YYEHUH IIPOLIECCOB U
3aBHCUMOCTEH, IPU PELICHNH 3a/1a4 U3 JPYTrUuX y4eOHbIX
[IPEeIMETOB M 33a]a4 U3 PEANbHOM KU3HH; BEIpaXaTh (opMyIaMu
3aBHCUMOCTH MEX/ly BEJITUUYNHAMM;

- YMETh pelIaTh TEKCTOBBIC 3a7a4ll Pa3HBIX TUIIOB (B TOM YHUCIIE
Ha POLIEHTHI, 1OJIM U YaCTH, Ha JIBUXKEHUE, padoTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3a/1a4X U3 O0JIACTH YIIPaBICHUS
ITMYHBIMU M CEMEHHBIMM (PMHAHCAMU); COCTABIISITh BBIPA)KEHUS,
ypaBHEHMUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
icclieIoBaTh M0JIy4€HHOE PEeIlIeHUE U OLIEHUBATh
[1paB10I10100HOCTh PE3YNIbTATOB;

- YMETb ONIEPUPOBATH MOHATHIMHU: CpeHEE apu(PMETHUECKOE,
MeraHa, HauboJIblee ¥ HauMEHbIIee 3HAUCHHSI, Pa3Max,
criepcusi, CTaHAApTHOE OTKJIOHEHHE YHUCIIOBOrO Habopa; yMeTh
M3BIICKATh, MHTEPIPETHPOBATH HHPOPMALIUIO, IIPEICTABICHHYIO B
TabauIax, Ha AuarpamMmax, rpaukax, OTpakarollyto CBOHCTBa
[pEaJIbHBIX MTPOLIECCOB U ABJICHUH; MPEJCTABIATH HH(OPMALIUIO C
[TOMOILIBIO TAOJIMIL U IUarpaMM; UCCIIeI0BaTh CTATUCTUYECKHE
[TaHHBIE, B TOM YHUCIIE C TPUMEHEHHEM TpaprUeCcKuX METOI0B U
HIIEKTPOHHBIX CPEJICTB;

- YMETh OIIEPUPOBATH MOHATHIMU: CIIyJailHBIA OIBIT U CIIy4allHOE
COOBITHE, BEPOSTHOCTD CIIY4alHOTO COOBITHS; YMEHHE BBIUUCIIATh
BEPOSTHOCTH C UCIIOJIb30BaHUEM TpaduUeCKUX METOJIOB;
[IPUMEHATH (POPMYJIIBI CIIOKEHUSI M YMHOKEHUS BEPOSITHOCTEH,
KOMOMHATOpHbIE (PaKThl U (YOPMYJIBI IPU PELICHUH 33/1a4;
OLIEHUBATh BEPOSTHOCTH PEATIbHBIX COOBITHI; 3HAKOMCTBO CO
CITyJaifHBIMHU BETMYNHAMH;, YMEHUE TIPUBOIUTH TPHMEPHI
[IPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUIX;

- YMCTL OIICPpUPOBATH NOHATUAMU: TOYKA, IpsAMaAs, IIJIOCKOCTD,




[POCTPAHCTBO, ABYTPAHHBIHN YroJI, CKPEIINBAIOLIHECS PSIMBIE,
IapalJICJIbHOCTD U NCPICHAUKYIIAPHOCTD MPAMBIX U HHOCKOCTeﬁ,
[YTOJI MMy TIPSIMBIMH, YTOJI MEXIY IPSMO U IJIOCKOCTBIO, YOl
MEKY IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH,
[PACCTOSIHME MEXKY NMPSIMBIMH, PACCTOSIHUE MEXKTY TNIOCKOCTSIMH;
[YMEHHE HCIIOJIb30BaTh MPH PEILICHUH 3ajad U3y4eHHbIe (DaKThI U
TEOpEMbI IUNIAHUMETPUH; YMEHHUE OLICHUBATh pa3Mepbl 00bEKTOB
OKPY’KaroILIero MUpa;
- YMETh OIIEPUPOBATH MOHATUSMH: MHOTOTPaHHUK, CCUCHUE
MHOTOTpaHHHKA, Ky0, apayieNenure]], pusma, mupamMmuia,
(burypa v moBepxHOCTh BpaIlICHHs, LIUIHHIP, KOHYC, map, chepa,
CeueHUs (PUTYphI BPALICHUS, INIOCKOCTb, KacatouIasics chepsl,
[IJIMHAPA, KOHYCA, [UIOMIA b HOBEPXHOCTU MMUPAMHUIbI, TIPH3MBI,
KOHYCa, IWIMHAPA, IJI0Maas chepsl, 00beM Kyoa,
[PSIMOYTOJIBHOTO MapalIeNeHIIeIa, TUPAMHIbI, TIPH3MBL,
[MITMH]Pa, KOHYCa, IIapa; yMEHUE n300pakaTh MHOTOIPAaHHUKHU U
[OBEPXHOCTHU BPALICHHS, UX CEYCHUSI OT PYKH, C IOMOIIBIO
UCPTCIKHBIX MHCTPYMCHTOB M 3JICKTPOHHBIX CPEACTB; YMCHUC
[Pacro3HaBaTh CHMMETPHIO B IIPOCTPAHCTBE; YMCHHE
[PACIIO3HAaBATh MMPAaBHUJIbHBIC MHOTOTPAaHHUKH
- YMETh OTIEPUPOBATh MOHATHUSMHU: JBIKCHUE B IPOCTPAHCTBE,
110100HbBIE (PUTYPHI B MPOCTPAHCTBE; UCIOIb30BaTh OTHOILIEHUE
rUIOIIaIei MOBEPXHOCTEH 1 00bEMOB MOJAOOHBIX GUTYp TpH
[PCILIICHUY 3a/1ay;
- YMETh BBIYMCIISATH T€OMETPUYECKUE BEIMYMHBI (JUIMHA, YTOII,
[I01a b, 00BEM, IJIOIIAb TOBEPXHOCTH ), UCTIONb3Ys H3Y4YCHHBIC
(OpPMYJIIBI 1 METOJIBL;
- YMETb OIIEPUPOBATH IIOHATUAMU: IIPSAMOYTOJIbHAS CUCTEMA
KOOPJIMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA,
CKaJSIPHOE TIPOU3BEIICHUE, YTOJI MEKIY BEKTOPAMH, CyMMa
BEKTOPOB, TPOM3BE/ICHHE BEKTOpA HA YUCIIO; HAXOAUTH C
[MOMOIIBIO U3YUYEHHBIX (HOPMYII KOOPAMHATHI CEpeIHbI OTPE3Ka,
aCCTOSTHHE MEXKIY TBYMS TOUKaMH;




- YMETb BbIOUPATh MOAXOJAIINN U3yYEHHBIH METO Il PELLICHUS
3aauu, paclo3HaBaTh MaTeMaTU4ecKue (GakThl U
MaTeMaTH4eCKHUEe MOJEIH B IPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHNUE IPUBOJUTH IPUMEPDI
MAaTEeMaTUYECKUX OTKPBITUH POCCUHCKON U MUPOBOM
MAaTEMaTUYECKON HAYKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: ONPEACICHUE, AaKCHOMA,
TeopeMa, CIIEACTBHE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
[paBHOCHIIbHBIE (POPMYIMPOBKH; YMEHUE (GOPMYIUPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, IPHUBOIUTH
[TPUMEPBI U KOHTPIIPUMEPBI, HUCII0JIB30BATH METO
MaTeMaTUYeCKON MHAYKLUU; IPOBOAUTD JJOKa3aTeNbHbIE
[pacCyXIE€HHUs IIPU PELICHUH 33/]a4, OLICHUBATh JIOTHYECKYIO
[IPaBHJIBHOCTb PaCCyKICHMUI;

- YMETb OIIEPUPOBATh MOHATUSAMU: MHOKECTBO, ITIOJIMHOXKECTBO,
oTepaly HaJl MHOYKECTBAMH; YMEHHUE UCI0Ib30BaTh TEOPETUKO-
MHO>KECTBEHHBIN armapar JUlsi ONUCaHHsI pEaJIbHBIX ITPOLIECCOB U
SIBJICHU IIPU PELLIEHUH 33/a4, B TOM YHUCJIE U3 APYTUX Y4eOHBIX
[IPEIMETOB;

- YMETh OIIEpUpPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
LUK, Tpad Ha IUIOCKOCTH; YMEHHE 33/1aBaTh M OMMCHIBATh Ipadbl
[Pa3IMYHBIMU CTIOCO0AaMU; UCIIOIB30BaTh Tpadbl IPH pEIICHUN
3a1a4;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSIMU: COYETAHUE,
[epecTaHOBKa, YUCIIO COUETAaHUH, YUCIIO NTEPECTAaHOBOK; OMHOM
HproTOHA; yMeHUEe NpUMEHATh KOMOMHATOPHBIE (PaKThl U
[pacCyXI€eHHUs ISl pELICHUs 3a/1a4;

-YMETh ONEPUPOBATh MOHATUSMU: HATYypaJIbHOE YUCIIO, 1IeJI0e
YKCIIO0, OCTATOK 10 MOAYJIIO, PAlMOHAIEHOE YHUCIIO,
MppalliOHAILHOE YHCII0, MHOYKECTBA HATypallbHbBIX, LIETbIX,
[pallMOHAIbHBIX, IEHCTBUTEIBHBIX YHCEN; YMEHUE UCIIOIb30BaTh
[pU3HAKU JETMMOCTH, HAUMEHbIINN OO enuTenb U
HanMeHblIee o0I1ee KpaTHoe, alropuT™ EBKiIMIa pH pelieHun




3a]a4; 3HAKOMCTBO C PAa3JIMYHBIMU NO3ULIMOHHBIMU CHCTEMaMHU
CUHCIICHMUS;

- YMETb CBOOOIHO ONEPUPOBATH OHATHUAMM: CTEIEHb C LIETbIM
[10Ka3aTeIeM, KOPEHb HaTypalbHON CTENIEHHU, CTENEHD C
[pallMOHAJIbHBIM I10Ka3aTelIeM, CTENEHb C IeHCTBUTENbHBIM
(BeIecTBEHHBIM) TTOKA3aTeNeM, JIorapudM 4rciia, CHHYC,
KOCHHYC U TAHI'€HC IIPOM3BOJILHOIO YHCIIA;

- YMETb OIIEPUPOBATh MOHATUSAMU: TOKIAECTBO, TOKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHNE, HEPAaBEHCTBO, CUCTEMA YPaBHEHU I
1 HEPAaBEHCTB, PABHOCUJIBHOCTh YpaBHEHU, HEPAaBEHCTB U
CHCTEM, palluOHAJIbHbIE, UPPALIMOHAIIbHBIE, [IOKA3aTeNIbHBIE,
CTETIEHHBIE, TOTapU(PMUUECKUE, TPUTOHOMETPHUECKHUE
YpaBHEHHMsI, HEPAaBEHCTBA U CUCTEMbl; YMEHHUE pelllaTh ypaBHEHMUS,
HEpPaBEHCTBA U CUCTEMBI C IIOMOIIBIO PA3INYHbIX IPUEMOB;
peraTh ypaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C [TAPaMETPOM;
[IPUMEHSTh YPaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI I PELLICHUS
MaTeMaTUUECKUX 3a]1a4 U 3a/1a4 U3 pa3InyHbIX 00JIacTel HayKu U
[p€ATTbHOM JKU3HH;

-yMeTb CBOOOJIHO ONEpUPOBATh MOHATUAMU: rpaduk GyHKIMH,
oOpaTHast QyHKLMSA, KOMIO3UIMS QYHKINN, TUHENHHas QyHKIUS,
KBaJpaTU4Has GYHKLUSA, CTeNeHHas: QYHKIHUS C LETbIM
[M0KazaresjaeM, TPUrOHOMeTpuYecKkue QyHKIMN, 0OpaTHbIE
TpUTrOHOMETpHUEeCcKUe (PYHKIMH, TOKa3aTeabHas U
imorapu@muyueckas pyHKINUN; YMEHUE CTPOUTH TpapuKu
(yHKIMH, BBITOTHATH TpeoOpa3oBaHus TpapuKoB GyHKINMH;
[YMEHHE UCII0JIb30BaTh rpapuKu GYHKIMH ISl U3yUeHUS
[TPOLIECCOB U 3aBUCUMOCTEN MPU PELIEHUH 3a/1a4 U3 IPYruX
y4eOHBIX IPEIMETOB U U3 PEAIbHON KU3HU; BHIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]y BETMUYNHAMU;

yMEHHE CBOOOTHO ONIEPUPOBATH MOHATHSIMU: YETHOCTh (DYHKIIUH,
[EepPUONYHOCTD (DYHKIIMU, OTPAaHUYEHHOCTD (DYHKIIMH,
MOHOTOHHOCTBH (DYHKITMH, SKCTpeMyM (YHKIIUHU, HAnOOJIbIIIee U
HanMeHblIIee 3HaYeHUs1 PYHKIMU Ha TPOMEKYTKE; YMEHHE




[IPOBOJIUTH UCCIIEOBaHUE (DYHKINM;

[YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduKu GyHKITUH JIIs
[pELICHNs ypaBHEHUM, HEPABEHCTB U 3a/a4 C 1apaMeTPaMu;
M300paXkaTh HA KOOPUHATHON TUIOCKOCTH MHOYKECTBA PEIICHUN
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH:
[10CIIe10BaTENbHOCTb, apu(MeTHUECKas IPOrpeccHs,
reoMeTpHYECKasi MPOrpeccusi, 0ECKOHEYHO yObIBarOIIas
rEOMETPHYECKask IPOrpeccusl; yMEHHE 3a1aBaTh
[10CJIEI0BATEIBLHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
hopmyu;

- YMETh ONEPUPOBATH MOHATHIMH: HEMPEPHIBHOCTH (PYHKITUH,
ACUMIITOTHI rpaduka GyHKLNY, IepBas U BTOPas IPOU3BOIHAS
(yHKIINN, TEOMETPUIECKUNA U (PU3HUUECKUI CMBICI POU3BOIHOM,
repBooOpasHasi, ONpeesIeHHbIN UHTErpall; YMEHHE HaXOAUTh
ACHMITTOTHI rpaduka GyHKINN; YMEHHE BEIYUCIISATH TPOU3BOTHBIE
CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMITO3ULIMH (DYHKIIMH,
HAXO/JWUTh YpaBHEHHE KacaTeIbHOW K TpaduKy () YHKIHH;
[YMEHHME UCIIOJIB30BATh IPOU3BOIHYIO ISl UCCIEAOBAHUS
(yHKIUH, 1151 HAXOKCHUS] HAUTYYIIEero PEeIIeHUs B
[TPUKJIAJHBIX, B TOM YHCIIE COLUAIBHO-DKOHOMUYECKUX U
(bu3MUecKrX 3a7a4ax, Ui ONPEeNIeHNs CKOPOCTH U YCKOPEHUS;
HaXOAWUTh IJIOLIA U U 00BEMBI (PUTYp ¢ IOMOILBIO UHTErpaa;
[IPUBOJIUTH MIPUMEPBI MATEMaTUUECKOTO MOJEIUPOBAHUS C
OMOILbIO AU pepeHInanbHbIX YpaBHEHUH;

- YMETh OIEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCJIO,
COIIPSIKEHHBIE KOMIUIEKCHBIE YMCIIAa, MOJYJIb U apTyMEHT
KOMILJIEKCHOTO Yuciia, (opMa 3allucu KOMIUIEKCHBIX YUCEl
(reoMeTpuyecKas, TPUTOHOMETpUYEcKas U ajaredpandeckas);
YMETb POU3BOAUTH apU(PMeETUUECKUE AEUCTBUS C
KOMIUIEKCHBIMU YMCJIAMU; IPUBOJUTH IIPUMEPHI UCTIOIb30BaHMS
KOMIUJIEKCHBIX YHCET,;

- yMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: CPEHEE




aprudMeTHIeCKoe, MeInaHa, HanOoIbIllee U HANMEHbIIIEE
3HAUEHUS, pa3Max, JUCIEPCUsl, CTAaHIaPTHOE OTKJIOHEHUE IS
OTMCAaHUS YHCIIOBBIX IaHHBIX; YMEHHE UCCIIEIOBATh
CTaTUCTUYECKUE JIaHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpadUuecKux METOAOB U AJIEKTPOHHBIX CPENICTB; rpaduuecku
iCClIeIOBaTh COBMECTHBIEC HAOIIOIEHUS C TOMOIIBIO AUAarpaMm
[pacCEeBaHMS U JJUHEUHOW pEerpeccuu;

- YMETh HAXOJIUTh BEPOATHOCTU COOBITHI C HCIIOJIb30BaHUEM
rpadUuecKuX METOA0B; MPUMEHSTD JUIsl pElIeHUs 3aa4 (PopMyIIbl
CJIO’KEHUS U YMHOKEHUS BEpOATHOCTEH, (hopMyITy MOITHOM
BepOATHOCTH, (hopmyny bepHymnu, komOuHaTOpHBIE (HAKTHI U
(hOopMyJIBI; OLIEHUBATH BEPOSTHOCTH PEAJHbHBIX COOBITHI; YMEHUE
OTIEpUPOBATH MOHATUAMU: CITy4aiiHas BETUYMHA, Paclipe/ie]iCHIe
BEPOSTHOCTEN, MaTEMaTUUECKOE OXKUAAHNUE, TUCTIEPCUS U
CTaH/IapTHOE OTKJIIOHEHHE CIy4ailHOW BEIHUYUHBI, (DYHKIIUN
[pacrpesiesieHus: U IUIOTHOCTH paBHOMEPHOTO, I0Ka3aTeIbHOrO U
HOpPMaJIbHOTO paclpeesieHuil; yMEHUE UCIOIb30BaTh CBONCTBA
M3Y4YEHHBIX paclpeesieHui s peleHus 3a/1a4; 3HAKOMCTBO C
MOHATHSMU: 3aKOH OOJIBIINX YHCEI, METOAbI BEIOOPOYHBIX
MCCIIEIOBaHMM; yMEHUE MPUBOAUTH IPUMEPHI MPOSBIICHUS 3aKOHA
OOJIBIINX YKCEJ B IPUPOAHBIX U OOLIECTBEHHBIX SBICHUSIX;

- YMETbh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, NIpsAMas,
[JI0OCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN yToll,
NIBYTPAaHHBIN yroJl, TPEXTPAHHBIA YTOJ1, IEpECeKaromuecs,
[apajyIeJIbHBIE U CKPEIIMBAIOIINECS IPSIMbIE, TAPAJIIEIBHOCTD U
[EepIeHIUKYISPHOCTD MPSMBIX U IJIOCKOCTEHN, YTOJ MEXKIY
[IPSIMBIMU, YTOJI MEKY MIPSIMOU U INIOCKOCTBIO, YTOJ MEXKIY
[JIOCKOCTSIMU; YMEHUE UCIOIb30BaTh MPU PEIICHUH 3a/1a4
3ydeHHbIE (PAKTHI U TEOPEMBI IJITAHUMETPUHN; YMEHHE OLIEHUBATh
[pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONIEPUPOBAThH
[MOHATHSIMH: MHOTOI'PaHHUK, CEYEHNE MHOTOTpaHHHUKa,
[IpaBIJIbHBII MHOTOIpaHHUK, IpU3Ma, upamuaa, Gpurypa u
[MOBEPXHOCTh BpalleHUs, IIMJIMHJIP, KOHYC, IIap, cdepa, pa3BepTKa
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[TOBEPXHOCTHU, CEYEHUsI KOHYCA U IIWJINHPA, NapaJljelbHble OCU
1M OCHOBAHMUIO, CEUYEHHE 111apa, IUIOCKOCTb, KAacatomascs chepsl,
LWINHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHE MHOIOI'PaHHHKa,
300pakaTh MHOTOTPAHHUKH, (PUTYPBHI M TOBEPXHOCTH BPAILICHUS,
X CEYEHUs, B TOM YHCJIE C TIOMOIIBIO 3JIEKTPOHHBIX CPEJCTB;
YMEHHE IPUMEHSATH CBOWCTBA T€OMETPUIECKUX (UTYD,
CaMOCTOSITENIbHO (POPMYJIUPOBATh ONPEAEICHUS H3ydaeMbIX
(buryp, BBIABUraTh TUIIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpruecKux (Guryp, 000CHOBBIBATh UJIM OIPOBEPIaTh UX;
YMEHHE POBOANTH KIacCU(UKALUIO (GUTYP 110 pa3THYHBIM
[IpU3HAKAM, BBIIIOJHATH HEOOXOAUMBIE JONOJHUTEIbHbIE
[TOCTPOCHUS;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHIMU: IUIOIAAb (GUTYDBI,
00BEM (UTYpbI, BEIMYMHA yIila, PACCTOSHUE OT TOYKHU 10
[JIOCKOCTH, PACCTOSIHUE MEXKAY MPSAMBIMU, PACCTOSIHUE MEXTY
[IOCKOCTSIMU, IJIOMIAb chepsl, IMII0IIa b TOBEPXHOCTH
[UpaMUIbl, IPU3MBI, KOHYCa, HWIMHPA, 00beM Ky0a,
[IPSIMOYTOJIBHOTO NapaJuleenuIe1a, TUPaMubl, IPU3MBIL,
LWIMHApA, KOHYCA, 1apa; YMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOOOHBIX QUTYD;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: ABHKEHHE,
[apajieNbHbIN IepeHoc, CUMMETPHS Ha MJIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MpeoOdpa3oBaHKe M0 100us, M0100HbIE
(urypsl; yMeHHE paclio3HaBaTh paBHbIE U MOJO0HBIE (DUTYPHI, B
TOM YHCJIe B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMEHUE
1CII0JIb30BAaTh T€OMETPUYECKUE OTHOIIEHHUS, HAXOAUTh
reOMEeTPUUECKUE BETMUNHBI (JITIMHA, YOI, TUIOaab, 00beM) pU
[PEIICHNH 3a]1a4 U3 IPYTUX y4eOHbIX MPEAMETOB U U3 peaibHOI
PKU3HH,
- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: IPIMOYTOJIbHAS
crcTeMa KOOPAMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOM3BEJICHHE BEKTOPA Ha YUCIIO,
a3J10)KeHUE BEKTOpa Mo 0a3ucy, CKaJsIpHOE NPOU3BEICHUE,
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BEKTOPHOE IIPOU3BENICHUE, YTOJI MEXAY BEKTOPAMHU; YMCHHE
1ICII0JIb30BaTh BEKTOPHBIN U KOOPIMHATHBINA METO/ ISl PELICHHUS
reOMETPUUECKUX 3a]a4 U 3a/1a4 JPYTUuX y4eOHbIX IPEAMETOB;
OIIEpUPOBATh NOHATUAMU: MaTpuLa 2X2 U 3X3, onpeaenuTeab
MaTpPHLIbI, TEOMETPUYECKHUM CMBICII ONPEACINTENS;

- YMETb MOJIEJINPOBATH PEAJIbHBIE CUTYALIUN HA SI3bIKE
MaTEMaTHKH; COCTABIIATh BBIPA)KCHUS, yPABHEHUS, HEPABEHCTBA U
11X CHUCTEMBI 110 YCJIOBHUIO 33/1a4H, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIN C UCIIOJIB30BaHUEM allllapata ajaredpsl,
MHTEPIPETUPOBATH MOJIYYEHHBIN pe3yibTaT; CTPOUTH
MaTEMaTHYECKHE MOJIEIH C ITIOMOILIBIO0 TEOMETPUUECKUX TOHATUI
11 BEJIMUMH, pellaTh CBSI3aHHbIE C HUMM ITPAKTUYECKHUE 3a/1a4U;
COCTaBJIATh BEPOSATHOCTHYIO MOJIENIb U HHTEPIPETUPOBATH
[10JIy4E€HHBIN pe3ysIbTaT; pelaTh NPUKIIAIHbIE 3aaun
CpEICTBAaMU MaTeMAaTUYECKOI0 aHAJIN3a, B TOM YHCJIE COLUAIbHO-
HKOHOMUYECKOTO M (PU3UUECKOT0 XapaKTepa;

- YMEHHE BBIOMPATh MOAXOSAIIMN METOJT AJIs peIlIeHUs 3a/1a4H;
[MOHMMaHUE 3HAYMMOCTH MaTEMAaTUKHU B U3yUYEHUU MPUPOTHBIX U
00I11€CTBEHHBIX IIPOLIECCOB U SIBJICHUHN; YMEHHME PACIO3HABATh
[IpOsIBJIEHNE 3aKOHOB MaTeMaTHKH B UCKYCCTBE, YMEHHE
[TPUBOJIUTH IPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON 1
MHUPOBOM MaTeMaTH4YECKON HAYKH

OK 02 Hcnonb30BaTh
COBpPEMEHHBIEC CPEJICTBA
[MOMCKa, aHaAJIN3a U
MHTEpIpeTauy HHHOpMaIIi,
1 “HGOPMAIIMOHHBIE
TEXHOJIOTHH JJISI BBIOTHEHUS
3anad npodeccuoHanbHON

eI TEILHOCTH

B 005acTy IEHHOCTH Hay4YHOTO MTO3HAHUS:
-C(hOpMHPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHST HAyKM U OOIIECTBEHHOW MPAKTUKH,
OCHOBAHHOTO Ha Juanore KYJIBTYD,
CIIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MeECTa B
[MOJIMKYJIBTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3BIKOBOM WM YHTATEIBCKOM]
KyJbTYpbl KakK CpEICTBa B3aWUMOJCUCTBUS MEKIY|
ITFOIbMHU U TIO3HAHUS MUPA;

- YMeTh OINEpPHpPOBATH MOHATHSAMU: palMoOHaIbHas (YHKIHA,
[OKa3aTeIbHas byHKIMS, CTEIEHHAs byHKIMS,
nmorapupmuyueckass (QyHKLIUS, TPUTOHOMETpHUYECKHE (DYyHKIUH,
oOpaTHble (YHKIMH; YMEHHE CTPOUTh TpapuKU H3YYEHHBIX
(yHKIMH, MCHOJIB30BATh IpadUKU NMPU HU3YYEHUHM HPOLIECCOB U
3aBUCHMOCTEH, TNpU pelIeHuu 3aJad M3 JAPYyrux y4eOHbIX
[pPEeIMETOB M 33734 U3 PEANbHOM JKU3HU; BBIpaKaTh (GOpPMYyJIaMu
3aBUCHUMOCTH MEXKy BETUUMHAMU;

- YMETb OIIEPUPOBATh MOHATUAMH: TOXKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA ypaBHEHUN

- OCO3HaHHMC ICHHOCTH HaquOﬁ ACATCIIbHOCTH,

1 HCPABCHCTB, PAaBHOCUJILHOCTb ypaBHCHI/Iﬁ, HCPAaBCHCTB U
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TOTOBHOCTh  OCYIIECTBIISATH ~ MPOCKTHYIO |
MCCIIECIOBATENBCKYIO IS TEIbHOCTh MHANBUIYAIBHO
U B IpyIIIC.

OBnaneHue YHHUBEPCAIbHBIMU y4eOHBIMU

[103HABATEIbHBIMHU JICHCTBUSIMU:

B) paboTta ¢ HHpOpMAaIUECH:

- BJIaJeTh HABBIKAMH MOJydYeHHs HH(OpMauu u3
MCTOYHUKOB  pPa3HbIX THIIOB, CaMOCTOSTEIIBHO
OCYIIECTBIIATh TOUCK, aHAIN3, CUCTEMATH3AIMI0 U
MHTEPIPETANI0 HHPOPMAIIUN PA3TUYHBIX BUJOB H
(bopM npeicTaBICHNUS;

- CO3/aBaTh TEKCTHl B pPa3NWYHBIX (opMaTax cC
y4eTOM Ha3Ha4YeHWs HHGOPMAIMM U  IIEJIEBOU

AyTUTOPUH,  BBIOMpAs  ONTHMAIBHYI  (Qopmy]
[IPECTAaBICHUS U BU3YyaJIN3aLINH;

-  OLEHHUBATh  JIOCTOBEPHOCTb,  JIETMTUMHOCTH
nH(pOpMallUK, €€ COOTBETCTBHE IIPAaBOBHIM M|

MOpaIbHO-ITUYECKUM HOpPMaM;
- HCIIOJIb30BaTh CpeACTBa HH(MOPMAIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B pEeIICHUYN
KOT'HUTHBHBIX, KOMMYHHMKaTHBHBIX u
OpraHM3allMOHHBIX  3a7ad ¢ COOJIOJCHHEM
TpeOOBAaHUI PrOHOMHUKHM, TEXHUKH O€30IacHOCTH,
TUTHECHBI, pecypcocOepexeHus, TMPaBOBBIX U
OTUYECKUX  HOPM, HOpPM  MH(OPMALUOHHON
0€30I1aCHOCTH;

BJIaJIeTh HAaBbIKAMM pPAclO3HaBaHMUS W 3aIUTHI
nHpopmanuy, WHGOPMALMOHHONW  O€30IacHOCTH

CUCTCM, PpalMOHAJIBHBIC, HWPPAHMOHAJIBHBIC, I10Ka3aTCIbHBIC,
CTCIICHHBIC, JIOFapI/I(I)MI/I‘-IeCKI/IC, TPUTOHOMCTPHUYCCKUC
YPaBHCHHUA, HCPABCHCTBA U CUCTEMbI; YMETh PCIIATh YpPaBHCHUA,
HCPAaBCHCTBA W CHUCTECMbBI C IIOMOIIBIO Pa3JIMYHBIX IIPUCMOB,
[p€lIaTh YpaBHCHHsA, HCPABCHCTBA H CHCTEMBI C IapaMETPOM;
IMIPUMCHATH YPaBHCHUA, HCPABCHCTBA, X CUCTCMbI AJId PCIICHU
MAaTEMATUYCCKHUX 3a1a4 U 3a1a4 U3 pa3IndHbIX obnacrei HAYKHU H|

[PEATIbHOM KU3HU;

yMeTh CBOOOJHO ONEpPUPOBATh IOHATHAMM: JABHIKEHHE,
[apajuIeIbHbI  [IEPEHOC, CUMMETPUS Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHHE MOAO0OUS, MOJO0OHBIE
(buTyphI; YMETh pacro3HaBaTh paBHBIE W MONOOHBIE (UTYDHI, B
TOM 4HCIE B IPUPOAE, HCKYCCTBE, apXUTEKType; YMETb
MICIIOJIB30BAaTh reOMETPUYECKHUE OTHOLIECHMUS], HaXOJUTb
reOMETPUUECKUE BEJIMUYMHBI (JUIMHA, YroJl, II0aab, 00beM) IpU
pelIeHNH 3a7a4d U3 IpYruX Y4eOHbIX IPEIMETOB U U3 PEAbHOU
PKU3HU

JIMIHOCTHU
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[1K 1.2. [manupoBaTs,
OCYIECTBIATH U
KOHTPOJIMPOBATH PAOOTHI O
BBIpAIIMBAHUIO ITOCATOUYHOTO
MaTepuaa.

— 3HaTh METOJIBI paccueTa HOPM BBICEBA CEMSIH.
— 3HATh TEXHOJIOTHIO CO3JaHMSI 00OBEKTOB
IIeCOCEMEHHOM 0a3bl M yX0/1a 32 HUMHU.

— 3HaTh OMOJIOTHIO CEMEHOIIICHHUS, POCTA U
Pa3BUTHS JPEBECHBIX U KyCTAPHUKOBBIX TIOPO/I;
METOJIMKY TIPOTHO3UPOBAHUS U yUETa YPOXKas

— YMeThb pacCUUuTbIBAaTh HOPMEI BBICEBA CEMSH.

- YMeTh pacCUUTBIBATh CAHUTAPHYIO PYOKY, IUIOTHOCTb IIOCAIKH

IEPCBHEB.

CCMSH, OIIPCACIICHNEC ITOCECBHBIX KAUYCCTB CCMSH.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJILHON

TACIHATITAHBI

2.1. O6beM AUCHUILINHBI U BUbI Y4eOHOH paGoThl

Buj yueOHoi padoThl Oobvem ¢
yacax*

O0bem o0pa3oBaTeIbHOI POrpaMMbl JUCHHUILINHBI 308

B T.4.

OcHoBHOe coJep:kaHue 242

BT. U.:

TEOpPETUYECKOe 00yIeHNE 186

MPAKTUYECKHUE 3aHITUS 56

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE cO/lep:KaHMe (Co/lep:KaHue 56

MPUKJIAJTHOT0 MOYJIAA)

BT. U.:

TEOpeTU4ecKoe o0yueHne 4

NPaKTUYECKUE 3aHATHS 50

NuauBuayaabHbId NPOEKT HET

IMpomexxyTounas aTrecTanus (IK3aMeH) 12
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2.2. TemaTu4ecKHuii IJIaH U COJIeP:KAHNE TUCIUTTHHBI

Conep:xanue yueOHOro Marepuasa (0CHOBHOe U PO¢ecCHOHAIBHO-

HaumenoBanue pa3aesioB . O0bem ®opmupyembie
OPHEHTHPOBAHHOE), JIA0OPATOPHBIE U MPAKTHYECKHE 3aHATHSA, IPUKJIATHON
U TeM 4acos KOMIIeTeHIIUH
MOAYJIb (IPH HAJTUYMH)
1 2 3 4
OcHOBHOe co/lep:KaHue
Paznen 1. IloBTOopenme
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Cogepxanue yueOHOTo MaTepuala
Lens u 3ajaud | bazoBele 3HaHUS M YMEHMs [0 MaTeMaTHKe B HPOPECCHOHATbHOH U B
MaTEMaTHKU IIPH | IOBCEHEBHON JEATEIIBHOCTH.
OCBOCHUU CIELUANIBHOCTH | KOMOMHUPOBAHHOE 3aHATHE 2
Tema 1.2 Conepxkanue yaeOHOro MaTepuaa
Yucna wu Berumcnenus. | JleiicTBUs Ha NOJOXKHUTEIBHBIMHA U OTPULIATEIIEHBIMHU YMCIIaMH, OOBIKHOBEHHBIMHU H
Bripaxkenus U | JECITUYHBIMH IPOOSMHU.
npeoOpa3oBaHus JeiicTBus co creneHsIMu, GopMyJIbl COKPAILIEHHOTO YMHOXEHHUS. 2
KomOunupoBanHoe 3aHiTHE OK-01, OK-02,
Tema 1.3. IIpojeccrnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xanue IK-1.2.
['eomeTpus Ha MIIOCKOCTH | MPUKJIAAHOTO0 MOIYJISA)
Bunbl nnockux Guryp v ux miomasis.
[TpakTHKO-OpHEHTHPOBAHHBIE 337a4U B KypCe T€OMETPUH Ha IUIOCKOCTH 4
IIpakTHueckoe 3aHsATHE
Tema 1.4 Coneprkanue yaeOHOTO MaTepuaa
ITponienTHBIE BEuUCIeHUs | [IpocThie MPOLEHTHI, pa3HbIe CIIOCOOBI MX BhIYUCIEHHsI. CIIOKHBIE TPOIIEHTHI
[TpakTueckoe 3aHATHE 2
Tema 1.5 Copneprxanue yueOHOT0O MaTepuana
VYpaBHenus u HepaBeHCTBa | JImHelHBIE, KBaIpaTHEIC, APOOHO-IMHEHHBIE YpaBHEHHS U HEpAaBEHCTBA
[IpakTuueckoe 3aHsTHE 2
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Tema 1.6
CucreMpl ypaBHEHHH H

CogepxaHue yaeOHOTO MaTepHralia

CriocoObl pemieHus: cucTeM JUHEWHBIX ypaBHeHUi. [lonstus: marpuna 2x2 u 3x3,

HEPABCHCTB onpeaenutens wmarpuipl. Meton I'aycca. Cuctembl HENMHEWHBIX YpaBHEHHU.
CucreMbl HepaBEHCTB
KomOunupoBaHHoe 3aHstue

Tema 1.7 Coneprkanue yaeOHOTro MaTepuasa

Bxo1HOM KOHTPOJIb

Bouucnenuss u mpeoOpa3oBaHusi. YpaBHEHUS M HepaBeHCTBA. [eomeTpusi Ha
IUIOCKOCTH

KontponsHas pabora

Paznen 2 Ilpsimble n

IJIOCKOCTH B
NPOCTPAHCTBeE

Tewma 2.1. Coneprxkanue yaeOHOro MaTepuasa

OcHoBHbIE nousatus | [lpenmer crepeomerpuu. OCHOBHbIE NOHSTHUA (TOYKa, MpsMas, IJIOCKOCTb,
CTEPEOMETPUH. npoctpancTtBo).  OcHOBHblIE — akCcMOMBI  cTepeomerpuu. Ilepecekaromuecs,

Pacnionoxxenune npsMmseIx U

mapaujiCjibHbIC n CKPCIIUBAOIIHUECCA IIpsAMBIC. HpI/I3HaK u CBOMCTBO

IJI0CKOCTEH CKPEIIMUBAIOIIUXCS TPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.
KombOunMpoBaHHOE 3aHATHE
Tema 2.2. Conepxkanue yaeOHOT0O MaTepuana

[TapaiienpHOCTD TPSMBIX,
npsAMOM M TIOCKOCTH,

[Tapamnensubie mpsiMas U 1IockocTh. Ompenenenue. Ilpusnak. CaoiictBa (c
nokazarenbcTBoM). [lapannensubie minockoctu. Onpenenenue. [Ipusznak. CpolicTBa

IIOCKOCTEN (¢ nmokazarenbcTBOM). TeTpa’np u ero osneMmeHThl. Ilapamnenenumen u ero
aseMeHThl. CBOMCTBA IPOTUBOMOJIOKHBIX TPAHEN U AUAroHAJIEH napajuleaenunea.
ITocTpoenue ceuenuil. Pemenue 3anay.
KombOunupoBanHoe 3aHstue

Tema 2.3. Coneprkanue yaeOHOTO MaTepuaa

[lepnenuKyISIpHOCTH [lepnengukynsipasle npsmsle. [lapamnensHble npsiMble, NEPHEHANKYJISAPHBIE K

MPSIMBIX, IPSMOKN U
IIJIOCKOCTH, TIOCKOCTEN

IIOCKOCTH.  IIpu3HaK  NEepHeHAMKYIAPHOCTH  NPSAMOM M IUIOCKOCTH.
Joka3zarensctBo. Ilepnenaukynsap u HakiaoHHas. lleprneHauKyIspHBIE TUIOCKOCTH.
[Ipu3Hak nepneHuKyISIPHOCTH IIIOCKOCTEN. Jl0Ka3aTenbCTBoO.

Paccrostnus B mpocTpaHcTBe

OK-01, OK-02.
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KoMOuHMpoBanHoe 3aHsTHE

Tewma 2.4. Coneprkanue yueOHOro MaTepuana
T M Tpex >

copema 0 PCX [ Teopema o Tpex mepreHmmkymspax. JlOKa3aTeldbcTBO. YTOI MEXIy IPAMON H
TICpHCHINKYIApax IUIOCKOCTBIO. YTOJI MEX/Y IIOCKOCTSIMHU

Komb6unupoBanHoe 3ansarue

Tema 2.5. IIpodeccnonabHO-OPHEHTUPOBAHHOE coJeprkaHue (copep:xanue
[TapanneneHsie, NMPHUKJIATHOT0 MOIYJIA)
MepHEHIUKYIISIPHEIE, Akcuombl  ctepeoMeTpud.  llepneHauKyasipHOCTh MPSMOM H  IJIOCKOCTH,

CKpCHIMBAOIIHECA IIPAMBIC

napauiCIbHOCTb ABYX MpsAMBIX, NEPINCHANUKYIAPHBIX IIIIOCKOCTH,

NEPNCHAUKYJIAPHOCTD IJIOCKOCTEM

HpaKTI/IqCCKOG 3aHATUC

Tema 2.6.

Pewmenne 3anau. [Ipsamelie n
IJIOCKOCTH B
IIPOCTPAHCTBE

Cogepxanue yueOHOT0O MaTeprala

PacnonoxeHune mpsMbIX M IUIOCKOCTEW B IPOCTpaHCTBE. llepneHaukyIsspHOCTh U
NapauIeIbHOCTD MPSAMBIX U I1ockocTel. CKpelyBarommecs npsiMble

KonTtponbHnas padora

Pa3znen 3. Koopaunarel u
BEKTOPbI

Tema 3.1
JlexapToBBl KOOPJIHMHATHI B
npoctpaHcTBe. PaccrosiHue
MEXNYy [JByMS TOYKaMH.
Koopaunatsel  cepennHsl
oTpe3Ka

Coneprxkanue yaeOHOTo MaTepuaa

I[eKapTOBBI KOOpAUHATBI B IIPOCTPAHCTBE. HpOCTCﬁHIHC 3ala4uu B KOOpJAWHATaXx.
Paccrosinue MCXKAY ABYMA TOYKAMHU, KOOPAUHATHI CCPECAUHBI OTPE3Ka

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 3.2
BexTops! B mpocTpaHCTBeE.
Yron Mexay BEKTOpaMH.
CkansipHOE TPOM3BENCHHE
BEKTOPOB

Conepxkanue yaeOHOT0O MaTepuana

BekTopel B mpoctpaHcTBe. Cl0)KEHME W BBIUATAHHE BEKTOPOB. YMHOXEHUE
BekTOopa Ha yucio. Kommnnanapueie BekTopbl. CKalsipHOE MPOU3BEACHUE BEKTOPOB.
Pa3noxxenue BekTopa 1o TpeM HEKOMILIAaHApHBIM BekTOpaMm. KoopauHaThel BeKTOpa,
CKaJISIpPHOE MPOU3BEACHHUE BEKTOPOB B KOOPJAUHATAX, YIOJI MEKIY BEKTOPAMH, YrOJ
MEXY MPSIMON M IVIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSIMH. Y paBHEHHE INIOCKOCTH.
I'eomeTpuueckuii cMpIC ONpenenuTens 2x2

OK-01, OK-02.
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KoMOuHMpoBanHoe 3aHsTHE

Tema 3.3
IIpakTuxo-
OPUEHTUPOBAHHBIE 3aJ1a4H

IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO MOIYJIsS)

coJleprkaHue (copep:xaHue

KOOpI[I/IHaTHaH IUIOCKOCTh. Brramciienue paCCTOHHI/Iﬁ n HJ'IOH.[&I[Cﬁ Ha IINIOCKOCTH.

Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl

IJIOCKOCTH [TpakTyeckoe 3aHATHE

Tema 3.4 Coneprkanue yueOHOro MaTepuasa

Pemenne 3a1a4. | JlekapToBBI KOOPAMHATHI B IpocTpaHCcTBe. BekTopsl B mpocTpancTBe. CloxeHue U

Koopaunats! 1 BEKTOPEI

BBIYMTAHUE BEKTOPOB. YMHOKEHHME BEKTOpa Ha 4yucio. KoMIulaHapHblE BEKTOPBI.
CkanipHOE  INIpOM3BEACHHE  BEKTOpPOB. PasimokeHume  Bekropa 1O  TpeM
HEKOMIUIaHapHBIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHatsl
BEKTOpA, PACCTOSIHUE MEXKy TOUKaMH, KOOPAMHATBI CEPEAUHBI OTPE3Ka, CKaJISPHOE
[IPOU3BEJICHUE BEKTOPOB B KOOPAUHATAX, YrOJ MEXKIY BEKTOPAMM, YIOJ MEXKIY
IIPSIMOM M TNIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSIMU

KonTtponbHnas padora

Paznen 4, OCHOBBI
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkunn

Tema 4.1
Tpuronomerpuueckue
(GYHKIIUM  [TPOU3BOJILHOTO
yria, yicna. Pangnannas u
rpagycHas Mepa yriaa

Conepxkanue yaeOHOT0O MaTepuaa

Panuannas mepa yrina. IIoBopoT TOUkM BOKpYr Hadana koopauHaT. Onpenenenve
CHUHYyCa, KOCUHYCa, TAHI'€HCa U KOTAHIeHCa. 3HAKU CHUHYyca, KOCUHYyCa, TAHTeHca U
KOTaHI'€HCa M0 YETBEPTAM. 3aBUCUMOCTh MEXIY CUHYCOM, KOCUHYCOM, TAHT€HCOM
Y KOTAHI€HCOM OJITHOTO M TOTO K€ yriia

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 4.2

OcHOBHEBIE
TPUTOHOMETPUIECKHUE
TOKJIECTBA.

®opMyIibl TPUBEAECHUS

Conepxanue yueOHOrO MaTepuaia

Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YTJIOB 0
u - o. Dopmynsl npuBeIEHUS

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 4.3

CogepxaHue yueOHOTO MaTepHralia

OK-01, OK-02.
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CuHyC, KOCHHYC, TaHI€HC
CYMMBl M Ppa3HOCTH JBYX
YIJI0B

Cunyc u KOCHHYC
JBOMHOrO yriia. @opMyIibl
MIOJIOBUHHOTO YTJia

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCMHYCOB. CHHYC M KOCHHYC
nBoitHOro yrima. @opMmynasl MoJ0BUHHOTO yria. IlpeoOpa3zoBaHust CyMMBbl
TPUTOHOMETPUUYECKMX (YHKIMKA B TPOM3BEACHUE M IPOU3BEIACHHUA B CYMMY.
BrlpakeHne TpPUTrOHOMETPUYECKMX (DYHKIMI 4Yepe3 TaHINEeHC MOJOBUHHOTO
aprymenTa. [IpeoOpa3oBanus npocTeiux TPUrOHOMETPUYECKUX BbIPaKEHUI

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 4.4
@yHKIMHA, HUX CBOMCTBA.

Coneprkanue yueOHOro MaTepuana

Ob6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHMH (QyHKmid. YETHOCTh, HEYETHOCTD,

CriocoOsr 3aJaHMs | mepuoANYHOCTh QyHKIMA. CriocoObl 3amanust QyHKIHA

Gynxmuit Komb6unnpoBaHHoe 3aHatue

Tema 4.5 Cogepxanue yueOHOTro MaTepuala

Tpuronomerpuieckue OO6nacth ompeseneHusi 1 MHOXECTBO 3HAYCHUH TPUTOHOMETPUYECKHX (DYHKIIHIA.

¢GbyHKLIMH, UX CBOIcTBa U

YETHOCTh, HEUETHOCTD, IEPUOANIHOCTh TPUTOHOMETPHUECKUX (PyHKIHMI. CBOHCTBA

rpaduKu U rpaduku QyHKIUR Y = COS X, Y =Sin X, y =tg X, Y = ctg X.
KomMb6unmnpoBanHoe 3aHsTHE.
Tema 4.6 Coneprxkanue yaeOHOro MaTepuana
ITpeoOpa3oBanue Cxartue 1 pacTshkeHue rpaikoB TPUTOHOMETPUYECKUX (YHKINH.
rpauKoB [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUYECKUX PYHKIIUI
TPUTOHOMETPUYECKHUX [TpakTueckoe 3anATHE
byHKIUH
Tema 4.7 IIpodeccrnonaIbLHO-OPHEHTHPOBAHHOE coaeprKaHue (conepxanue
Onucanue MPHUKJIATHOTO MOLYJIs)
IIPOU3BOACTBEHHBIX Hcnonb3oBaHne CBOWCTB TPUTOHOMETPUUYECKUX (YHKIUH B IMpodeccroHalIbHbIX

IPOLECCOB €  IMOMOIIBIO
rpadukoB QpyHKUINN

3agadax

HpaKTI/ILIeCKOC 3aHATUC

Tema 4.8 Copneprxanue yueOHOT0 MaTepuana

OO6patHsble OO6patHbie TpuroHoMerpuueckue GyHkuu. Mx cBoiicta u rpaduku
TPHTOHOMETpHHACCIHE KombOunupoBanHoe 3aHstue

byHKIMHA

Tema 4.9 Coneprkanne yaeOHOTO MaTepuasa

Tpuronomerpudeckue VYpaBHeHue COS x = a. YpaBHeHue SiN X = a. YpaHenue tg X = a, ctg X = a.
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YPaBHEHUsI U HEPABEHCTBA

PemieHne TPUrOHOMETPUYECKUX YPAaBHEHUN OCHOBHBIX THUIIOB: IIPOCTEHINNE
TPUTOHOMETPUYECKUE YPAaBHEHMs, CBOJMIIMECS K KBaJApaTHbIM, peEIIaeMble
Pa30KEHUEM Ha MHOKHUTEIIU, OJTHOPOHBIE.

[Ipocreimme TpPUroHOMETpUYECKHE HEPABEHCTBA

KOM6I/IHI/Ip0BaHHOC 3aHATHC.

Tema 4.10 Coneprkanue yaeOHOro MaTepuasa

Cucremsl CucreMsl IpoCcTEHIINX TPUTOHOMETPUUECKUX YPABHEHUM

TPUTOHOMETPHUYECKUX KoMOuHMpoBaHHOE 3aHATHE

YpaBHEHUU

Tema 4.11 Conepxkanue yaeOHOro MaTepuaa

Pemenne 3amad. ocHOBHI | [IpeoOpa3zoBanue TPUTOHOMETPHUECKUX BBIPAKCHHI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPaBHEHHI M HEPaBEHCTB B TOM YHCIE C HCIOJIb30BaHHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIHIA.

byHKIIUN KonTtponbHnas padora

Paznea 5.

KoMiuiekcHsbie yuciaa

Tema 5.1 Cogepxanue yueOHOTo MaTepuala

KomMmmekcHbie uncia

[TonsiTne koMIuiekcHOro yucia. CoONpsyKEHHbIE KOMIUIEKCHBIE YHMCIA, MOIYJb U
apryMeHT KOMIUIEKCHOro uyucia. QPopma 3amMcH KOMIUIEKCHOTO — YHClIa
(reomeTpuueckasi, TpUTOHOMETpHUUecKas, anreOpauudeckas). Apudmernyeckue
JENCTBUS C KOMIJIEKCHBIMH YUCIIaMU

KombunupoBanHoe 3aHsTHE

Tema 5.2
IIpumeHeHue
KOMILIEKCHBIX YHCEIl

Cogepxanue yueOHOT0O MaTepHuala

Brinonaexnue pacyeToB C IIOMOIIBIO KOMIIJICKCHBIX YHUCCII. HpI/IMepH
HCIIOJB30BaHUA KOMIIIICKCHBIX YHUCECI

[IpakTHueckoe 3aHsATHE

Paznen 6. IlpowsBoaHas
byukuum, ee
NpUMeHeHHe

Tema 6.1
IlonsTne  TIPOU3BOAHOM.

Coneprkanne yaeOHOTO MaTepuasa

OHpCIlCJ'ICHI/IC YHCIO0BOM IMOCIEIOBATEILHOCTH U CIIOCOOBI €¢ 3aJaHus. CsoiicTBa

OK-01, OK-02.
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@opMynsl W IpaBuia

YHUCIOBBIX HOCHGHOB&TGHBHOCTGP'I. OHpG[[GJIeHI/IC npeacia mnocjacaoBaTCIIbHOCTH.

muddepeHIrpoBaHUSL Boruucnenne  mpenenoB  mocnenoBarenbHocTed.  Ilpenen dymkmum  Ha
oeckoneunoctu. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenta. [Ipupamenue
¢ynkumu. 3amaud, NPUBOISIIME K TOHATHIO MPOW3BOAHOW. Ompenenenue
MPOU3BOAHON. AJITOPUTM OTBICKAHUS TPOU3BOAHOMN
Komb6unupoBanHoe 3ansarue

Tema 6.2 Coneprkanue yueOHOro MaTepuana

IIpousBonHbIe cymmel, | @opmyisl quddepennupopanus. [pasuia nuddepenunpoBanus

pPasHOCTU  MIPOU3BCACHMUA,

KombunupoBanHnoe 3ansitue

9aCTHOTO

Tema 6.3 Cogepxanue yueOHOTo MaTepuala

[TpousBoaHbIC Onpenencaue cnoxHOW GyHKUK. [Ipor3BoaHAS TPUTOHOMETPUYCCKUX (DYHKIIHIA.
TPUTOHOMETPHUYECKUX [Tpou3BoHAs CIOXKHOU (PYHKIIUU

¢bynkmuit.  IIpousBoanas
CIIOKHOW (HYHKIIMH

KombunupoBanHnoe 3anstue

Tema 6.4

ITonsTue 0
HETIPEPHIBHOCTU (PYHKITUU.
Merox nHTEpBaANIOB

Coneprkanue yaeOHOro MaTepuana

[lonstne HenpepsiBHON ¢yHkuu. CBolicTBa HempepblBHON (yHKunu. CBs3b
MEXly HEMPEPHIBHOCTHIO U U PepeHIupyeMocTbio (QYHKIMU B TOUKE. AITOPUTM
pelIeHNs HEpaBeHCTB METO/1I0M MHTEPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 6.5 Coneprkanue yueOHOT0O MaTepuaa
I'eomerpruecknii u | ['eomeTpruyeckuil CMBICI MNPOU3BOJHOW (YHKIMU — YIJIOBOM KO3 UIIMEHT
¢buznueckuit CMBICT | KacaTeJIbHON K rpaduKky (QYHKIMM B TOYKE. YpaBHEHHUE KacaTelbHOM K rpauky
IIPOU3BOTHOM (GyHKUIMU. AJITOPUTM COCTaBIIEHUS YpaBHEHHs KacaTelbHOW K rpaguky (yHKUIUU
y=f(x)
KombOunupoBanHoe 3aHsTue
Tema 6.6 CopepxaHue yaeOHOTO MaTeprala
Puznueckuit cMbICH | Ou3nyeckuil (MeXaHWYecKUi) CMBICT MPOU3BOJHOM — MIHOBEHHAash CKOpPOCTh B
MPOM3BOIHON B | MOMEHT BpemenH t: v = S ({)
npodeccrnoHalIbHbIX [IpakTnueckoe 3anarue
3ajauax
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Tema 6.7
MOHOTOHHOCTD (DYHKITUH.
Touku 3xcTpEeMyMma

CogepxaHue yaeOHOTO MaTepHralia

Bospacranne u yObiBaHHe (DYHKIIMH, COOTBETCTBHE BO3pACTaHUS W YOBIBaHUS
¢yHkuuu 3HaKy mOpou3BoAHON. I[loHATHE TNPOM3BOAHON BBICIIETO IOPSIKA,
COOTBETCTBHUE 3HaKa BTOPOW MPOU3BOJHON BBIMYKIOCTU (BOTHYTOCTH) (PYHKIIMHU Ha
oTpe3ke. 3ajaud Ha MAaKCUMYM U MHUHUMYM. [loHSTHE acMMNTOTHI, CIOCOOBI HUX
onpezeneHusi. AITOPUTM HccienoBaHusl (YHKIUU U IMOCTpOeHHs ee Tpaduka ¢
MTOMOIIBIO TTPOU3BOAHOMN. JIpoOHO-TMHEelHAs QyHKIUS

KombunupoBanHnoe 3ansitue

Tema 6.8
UccnenoBanune hyHkumii u
MMOCTPOSHUE IPaPuKOB

Coneprkanue yueOHOro MaTepuasa

UccnenoBanme GpyHKIMM HA MOHOTOHHOCTD U TIOCTPOEHHUE TPahUKOB.

KombunupoBanHoe 3aHstue

Tema 6.9 HawuGomnbpiree u

Cogepxanue yueOHOTo MaTepuala

HalMEHblIIee 3Ha4yeHus | HaxoxaeHue HauOOJIBIIEr0 M HAMMEHBUIErOo 3HAYeHWH (YHKIMHA, HNOCTpOeHHE

byHKIHN rpauKOB MHOTOWIEHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTHIEeCKOro aHaIu3a
KoM6unupoBanHoe 3aHsTHe

Tema 6.10 IIpodeccnonabHO-OpHEHTHPOBAHHOE co/iep;kaHue (conep:kanue

Haxoxnenne NPHUKJIATHOTO MOIYJIS)

ONTUMAJIBHOTO PE3yJbTaTa
C IIOMOILBI NPOU3BOIHOMN
B IIPAKTUYECKUX 3a7a4ax

Hanmenbiiee 1 HanOoIIbIlIee 3HAUCHUE (I)YHKI_II/II/I

HpaKTI/IquKOC 3aHATUC

Tema 6.11

Pemenne 3a/1a4.
[IpousBonHas pyHKIMY, €€
MIpUMEHEHNE

Conepxkanue yaeOHOT0O MaTepuaa

®opmynsl 1 npasuia Aupdepenurponanus. McecnenoBanne QyHKIMA ¢ TOMOIIbIO
npou3BogHON. Hanbosbiiee 1 HauMeHblee 3HaueHus QyHKIUN

KonrtponsHas pabora

Paznen 7.
MHOrorpaHHUKH M Teja
BpalieHus

Tema 7.1
Bepmmnbl, pebpa, rpaHu
MHOT'OTpaHHHUKA

Coneprkanue yaeOHOTO MaTepuasa

[Tonsitue mMHOTOrpaHHUKa. ET0 nnmeMeHThHI: BepminHbI, pedpa, rpaHu. [[uaroHans.
CeueHnue. Boinykiible 1 HEBBIMYKJIbIE MHOTOTPAHHUKH

OK-01, OK-02.
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KoMOuHMpoBanHoe 3aHsTHE

Tema 7.2

IIpusma, ee
COCTaBJISIOLINE, CEYCHHUE.
IIpamas w npaBuibHAA

Coneprkanue yueOHOro MaTepuana

[Tonsitue npusmbl. Ee ocHoBanust u OokoBble rpanu. Beicota mpusmsl. Ilpsamas u
HakJIoHHas npu3Ma. [IpaBunpHas npusma. Ee ceuenue

Komb6unupoBanHoe 3ansarue

MIPU3MBI
Tema 7.3 Coneprkanue yueOHOro MaTepuana

[Tapamtenenunen, Ky0. | [lapamienenunen, CBOMCTBAa MPSIMOYTOJILHOTO mapaienenunena, kyo. CeueHue
Ceuenue KyOa, | Kky0a, mapasuienenumeaa

napajuiesienune1a Komb6unnpoBaHHoe 3aHatue

Tema 7.4 Cogepxanue yueOHOTro MaTepuala

[Mupamuna, ee | [lupamuna u ee onemeHTsl. CedeHue mnupamuasl. [IpaBunbHas mnUpaMuaa.

COCTaBJIAIOLINE, CEUYCHHUE.
IIpaBunpHass  nupamujia.
VYceuennas nupamuaa

VYcedeHHas nupamuaa

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 7.5

Coneprxkanue yaeOHOro MaTepuasa

BboxoBas u nonHas | [Inomans 60KOBOI U MONHOW TOBEPXHOCTH MTPU3MBI, ITUPAMU/IBI
MOBEPXHOCTh npusmbl, | KoMOMHHpOBaHHOE 3aHATHE

HPaMHUIBI

Tema 7.6 Coneprkanue yueOHOTo MaTepuana

Cummerpust B KyOe,
napaJulesenurnene,
pu3Me, THpaMH/Ie

CuMMeTpHUsi OTHOCHUTEIBHO TOYKH, MpsIMOM, IulockocTH. Cummerpuss B KyoOe,
napajelenunee, npusme, nupamuie

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.7
IIpumepsl cumMMeTpuil B
npodeccun

IIpodeccnoHanbHO-0PHEHTHPOBAHHOE cojiepiKaHue (conepxanue
NPHUKJIATHOTO MOIYJIs)

CumMeTpHs B IpUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY

HpaKTI/ILIeCKOC 3aHATUC

Tema 7.8
[IpaBunpHBIE
MHOT'OTPAHHUKH, ux

CogepxaHue yaeOHOTO MaTepHualia

IToustTne IIPaBHUJIBHOTI'O MHOTOT'paHHHKaA. CBoiicTBa IMMpaBHUJIbHBIX MHOTOTPaHHHUKOB

[IpakTHueckoe 3aHsATHE
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CBOWCTBA

Tema 7.9 Coneprkanue yueOHOro MaTepuana

Hununnp, ero | Hunuuap u ero snemenTsl. CeyeHne HWIMHIpA (MapajjielIbHOe OCHOBAHUIO U OCH).
cocrapistonie. Cedenue | PazBepTka mumHIpa

LWINHApA KomOunupoBaHHoe 3aHsTue

Tema 7.10 IIpodeccrnoHaILHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xanue
Konyec, €ro | MPUKJIATHOr0 MOIYJIS)

cocrasistromue. CeueHue

Konyc u ero onementsl. CeueHue KoHyca (MapajuielbHOE OCHOBAHHIO U

KOHyca IPOXOJIIee Yepe3 BEPIIMHY), KOHUYECKUE ceueHus. Pa3BepTka KoHyca
Kom6unupoBanHoe 3aHatue

Tema 7.11 Cogepxanue yueOHOTo MaTepuala

VY ceueHHsIi KOHYC. | ¥YceueHHbI KoHYC. Ero obpasytomias u Boicota. CeueHre yCeUeHHOT0 KOHyca

Ceuenue yceueHHOro | KoMOMHUPOBaHHOE 3aHSATHE

KOHYyca

Tema 7.12 Coneprxkanue yaeOHOro MaTepuasa

[Iap u cdhepa, ux ceueHus

[ap u cdepa. Bzaumuoe pacrnomnoxkenue cepbl U 1uockoctu. CeueHue miapa,
chepnl

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.13

Ilonsartue 06 oO0beMe Tena.
OTtHolenne 00BEMOB
MMOTOOHBIX TEI

Coneprxkanue yaeOHOT0O MaTepuaa

[Tonatue o6 obveme Tenma. OObeM Kyba U TPSMOYTOJILHOTO MapajulesIeuIe/ia.
O6bem mnpusmbl W mwMHApa. OTHOIIEHHE OO0OBEMOB TMOJOOHBIX  Tell.
['eomeTpuyecKuii CMBICT OMpenenuTeNs 3-To IopsSaKa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.14
O0beMBl U TIOIIA A
ITOBEPXHOCTEN TN

Conepxkanue yaeOHOT0O MaTepuana

OO6wembl npamu bl U KoHyca. O6bem mapa. [Inomanu noBepxHocTeil Ten

KoMmOuHupoBaHHOE 3aHATHE

Tema 7.15

KombOunanmu
MHOTOTPAaHHUKOB H  TEJ
BpalIeHUs

Conepxanue yueOHOrO MaTepuaia

KomMOuHammu reoMmeTprudeckux Tei

HpaKTI/ILIeCKOC 3aHATUC

25




Tema 7.16
I'eomerpuueckue
KOMOMHAIINH Ha TTPAKTHKE

CogepxaHue yaeOHOTO MaTepHralia

Hcnonp3oBanne KOMOMHaIM MHOTOIPDAaHHUKOB M TEJ BpALEHUS B IPAKTHKO-
OPHUEHTUPOBAHHBIX 3aJa4ax

HpaKTI/I‘ICCKOC 3aHATUC

Tema 7.17
Pemrenue 3a7ad.
MHoOrorpaHHuku U Tela
BpalieHus

Cogepxanue yueOHOro Marepuala

OOBEMEBI U IIomaau MMOoBEPXHOCTU MHOT'OI'PAHHHUKOB W TCJI BpallICHUA

KontponsHas pabora

Paznen 8.
IlepBooOpa3nas
pyuxkuumn, ee
NpUMEHEeHHe

Tema 8.1
[TepBooOpaznas QyHKIUH.
[IpaBuna HaXO0XICHUSA

1EepBOOOPaA3HBIX

Cogepxanue yueOHOTo MaTepuala

3amaya 0 BOCCTAaHOBJICHWUHM 3aKOHA JBMKCHHSI 110 M3BECTHOW CKOpocTH. [loHsTHE
uHTerpupoBanus. O3HAKOMJICHHE C TIOHATHEM HMHTETpaja W IEepBOOOpa3HON st
¢ynkuu y=f(X). Pemenne 3amau Ha CBsI3b NEPBOOOPA3HOM M €€ MPOU3BOIHOM,
BBIUMCJICHHE TMepBOOOpa3HON i AaHHOM QyHkuuu. Tabmuna dQopmyn s
HAXO0XJICHUs MepBooOpasHbIX. M3ydeHne npaBuiia BEIYMCICHUS IEPBOOOpa3HON

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 8.2
[lmomane KpUBOIMHEUHOU
TpaIeunH. dopmyna

Herorona — JleiiOunma

Coneprkanue yueOHOTo MaTepuaa

3amaun, MPUBOJAIIME K TOHSATHIO OIPEACICHHOTO0 HWHTErpajga — O BBIUUCICHUU
IJIOMIAAM  KPUBOJMHEMHOM Tpamenuu, O TMepeMelleHun Toukd. [loHaTne
ONPEACNEHHOTO  MHTErpaa. l'eomeTpuueckuii u  (U3NYECKUN  CMBICT
omnpeneneHHoro uaterpaia. @opmyna Hetotona— JleitOnuma

KoMmOuHupOoBaHHOE 3aHATHE

Tema 8.3
Heonpenenenusiit "
OIIpEAEIEHHBIA HHTETPAJIbI

CogepxaHue yaeOHOTO MaTepHralia

Ilonsarue HCEOMPCACIICHHOI'O UHTCTpaJia

KoMmOuHupOoBaHHOE 3aHATHE

Tema 8.4
TToustue 00
OTIpeCTIEHHOM HWHTErpaie

Coneprkanne yaeOHOTO MaTepuasa

['eomeTpuyeckuii CMBICT OMIPEACICHHOTO UHTETpaja

KOM6I/IHI/IpOBaHHOC 3aHATHC

OK-01, OK-02,

IK-1.2.
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KaK IJI0IIA U
KPHUBOJIMHEHHOH Tpanenuu

Tema 8.5
OnpeneneHHblid  UHTErpal
B KHU3HU

IIpodeccnonaibHO-OpHEeHTHPOBAHHOE cojiep:KaHmne (copep:xaHue

MPUKJIATHOTO MO/YJIAA)

['eomeTpuyeckuii cmbicit  ompeaeneHHoro wuHterpana. ®dopmyna Hprotona -
JleliOHMLIA.

Pemenue 3amaq Ha MpUMEHEHUE WHTETPAIA ISl BBIYUCICHUS (DU3MUECKUX BEITMYUH
U IUI0Ianen

HpaKTI/I‘IeCKOG 3aHATUC

Tema 8.6

Pemenue 3azad4.
[lepBoobOpasnas ¢GyHKIUH,
ee MpUMEHEeHNe

Cogepxanue yueOHOTro MaTepuala

[TepBoobpaznas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBooOpasHbix. Ee mpuMenenue

KonTponbnas pabota

Pa3znen 9.
Crenenu U KOPHH.
Crenennas pyHKums

Tema 9.1
Crenennass QyHKOUs, ee
CBOMCTBA

Cogepxanue yueOHOTo MaTepuala

ITonsiTue KOpHS N-OW CTENEHU U3 JEUCTBUTEIBHOTrO unciia. OyHKIUM y = Vx ux
cBoiicTBa u rpaduku. CBolcTBa KOpHS N-0i1 cTeneHn

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 9.2 Coneprkanue yueOHOT0O MaTepuaa

[IpeoOpa3oBanue [Ipeobpa3oBanue nppalmoOHAIbHBIX BbIPAXKEHHM

BBIPAKEHHUI C KOPHAMHU N- | KOMOMHUPOBAaHHOE 3aHSTHE

OH CTENEeHU

Tema 9.3 Cogepxanue yaeOHOTO MaTepHalia

CpoiictBa  creneHn ¢ | [loHsiTue creneHu ¢ MOOBIM pallMOHANBHBIM MoKaszateneM. CTeneHHbIe (QyHKIUH,
paroHaIbHBIM U | UX CBOWCTBA U TpapuKu

JNENCTBUTEIBHBIM Komb6unupoBanHoe 3aHsaTue

MOKa3aTeIsIMH

Tema 9.4 Coneprkanne yaeOHOTO MaTepuasa

Pemenue PaBHOCHUIIBHOCTh MPPAIMOHAIBHBIX YpaBHEHUM M HepaBeHCTB. MeTonbl UX

OK-01, OK-02.
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HppalMOHAJIbHBIX
YpPaBHEHUI U HEPABEHCTB

peuieHus. Penenne uppanroHanbHbIX YPAaBHEHUN U HEPABEHCTB

KombunupoBanHnoe 3ansitue

Tema 9.5
Crenenu u KOPHH.
Crenennas GyHKIHS

Copnepxanue yueOHOro Marepuala

Onpenenenne creneHHOW ¢GyHKIMH. Mcnonb3oBaHME €€ CBOWCTB MpPHU pEUICHUU
YpaBHEHU U HEPABEHCTB

KonTponbhas pabora

Paznen 10.
IToka3areabpHas

byHkuus

Tema 10.1
[TokazarenpHast QyHKIMS,
€c CBOMCTBA

Coneprxkanue yaeOHOro MaTepuana

CreneHb ¢ TPOU3BOJIBHBIM JCWCTBUTENBHBIM TOKazareneMm. Ompexnenenue
noKa3aTteJabHON (PyHKIMH, ee CBOWCTBA W rpaduk. 3HAKOMCTBO C MPHUMEHEHHEM
NOKa3aTeNbHON (QyHKIMH. PerieHne mokasareslbHbIX YpaBHEHUH ()yHKIMOHAIBHO-
rpaguYecKuM METOZ0M

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 10.2

Coneprxkanue yaeOHOro MaTepuana

Pemenne mnokasarenbHbIX | PemieHne TOKa3aTeNBHBIX ypaBHEHUH METOJOM YpaBHUBAHUS IOKa3aTelieH, OK-01, OK-02.
YpaBHEHU U HEPABEHCTB METOJ/IOM BBEJICHUS HOBOW MEpeMEHHOU, (QYHKIIMOHATLHO-TPAQUUECKUM METOIOM.
Pemnienne nokazareabHbIX HEPABEHCTB
[TpakTueckoe 3aHATHE
Tema 10.3 Coneprxanue yueOHOTo MaTepuana
Cucrembl NOKa3aTeNbHBIX | PellieHne CUCTEM MOKa3aTeNbHbIX YPaBHEHUI
YpaBHEHUU KomM6unupoBanHoe 3aHsTHe
Tema 10.4 Coneprxanue yueOHOTo MaTepuana
Pemenue 3a1a4. | PemieHne mokasareibHBIX YpPAaBHEHUM METOJIOM YpaBHHMBAHMS IIOKa3aTelled H
[TokaszarenpHas QyHKIUSA | METOZOM BBEJCHUSI HOBOU MEPEMEHHOI. PellieHne moka3aTeabHbIX HEPABESHCTB
KonTponbhas pabora
Pa3znean 11. Jlorapudgmni.
Jlorapumuueckas OK-01, OK-02.
byHxkuus
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Tema 11.1
Jlorapudm qrcla.
Jecatuunspiit u

HaATYpaJIbHBIN JOTapu(MBbI,
YHUCIIO €

CogepxaHue yaeOHOTO MaTepHralia

Jlorapudm uyucna. [lecATHYHBIN U HATYpAIbHBIN JOrapu(pMbl, YUCIIO €

KOM6I/IHI/Ip0BaHHOC 3aHATHC

Tema 11.2
CpoiictBa  Jsiorapudgmos.

Copnepxanue yueOHOro Marepuala

Cgoiicta norapudmosn. Onepanus sorapuGMupoBaHusl.

Omnepanus KoMOuHMpoBaHHOE 3aHATHE
norapuMUpPOBaAHUS

Tema 11.3 Coneprxkanue yaeOHOro MaTepuasa
Jlorapudmmueckas Jlorapudmuueckas GyHKIIUS U €€ CBOWCTBA

¢byHKLUs, ee CBOWCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHC

Tema 11.4

Pemenne
JorapupMUIECKUX
YPAaBHEHUN U HEPABEHCTB

Cogepxanue yueOHOTo MaTepuala

[Tonstue norapupmuyeckoro ypaBHeHus. Onepanus NOTEHUHUpOBaHUA. Tpu
OCHOBHBIX MeETOJ]a pelleHHs Jorapu(pMUUYECKUX YpaBHEHHH: (yHKIIMOHAIBHO-
rpadu4ecKuid, METOJ] MOTEHIMPOBAHUS, METOJ| BBEJICHHS HOBOH IEPEMEHHOM.
Jlorapudmuueckue HepaBEeHCTBA

KombununpoBanHoe 3aHsTHE

Tema 11.5 Coneprxanue yueOHOTo MaTepuana

Cucremsl ANTOpUTM peLIeHUsT CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapupmMUUECKUX
JorapupMHUUECKUX YPaBHEHHUI U HEPABEHCTB

ypaBHEHUH KomM6unupoBanHoe 3aHsTue

Tema 11.6 IIpodeccrnonaIbHO-OpHEHTHPOBAHHOE coJepKaHue (conep:xkanue

Jlorapudmsl B mpupoae u

NPHUKJIATHOT0 MOYJIAA)

TEXHHUKE [Ipumenenune norapu¢ma. Jlorapupmuueckas crnupaab B mnpupone. Ee
MaTeMaTUYECKUE CBOICTBA
[IpakTnueckoe 3anarue
Tema 11.7 Coneprkanue yaeOHOTO MaTepuaa
Pemenne 3agad. | Jlorapupmuueckas  ¢ynkuusa. Pemenne — mpocTedmux  JiorapupMHUUECKHX
Jlorapugmsr. YPaBHEHHH
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Jlorapudmuueckas

KontponbHas pabora

byHKIUS
Pazgen 12. OK-01, OK-02.
MHoxkecTBa. JJIeMEHTbI
Teopuu rpagos
Tema 12.1 Coneprkanue yaeOHOro MaTepuasa
MHoxkecTBa [Tonsarue muoxectsa. [logmHoxecTBO. Onepanuu ¢ MHOKECTBaMU
KombunupoBanHnoe 3ansitue
Tema 12.2 IIpodeccnoHanbHO-0PHMEHTHPOBAHHOE cojiep:KaHue (conep:xanue
Onepanuu ¢ MHOXECTBAMH | MPUKJIAHOTO MOJY.JIs1)
Omnepanuu ¢ MHOXKecTBaMH. PellieHne npukiaaHbIxX 3a/1a4
[IpakTrueckoe 3aHsATHE
Tema 12.3 Coneprxkanue yaeOHOro MaTepuana
I'pads [onsarue rpada. CBs3ubIi rpad, 1epeBo, HUKI rpad Ha MIOCKOCTH
[TpakTrueckas pabora
Tema 12.4 Cogepxanue yueOHOTo MaTepuala
Pemmenue 3amad. | Onepanuu ¢ MHoXecTBamMu. OmucaHMe pealibHbIX CHUTyallMd C TOMOIIBIO
MmuosxectBa, I'padbl u ux | MmHOKecTB. [IpMeHeHne rpad)oB K pEHICHHIO 3a1a4
MIpUMEHEHNE KonTtponbHas padora
Pazgen 13. DiaemeHTHI
KOMOHWHATOPHKH,
CTATHCTUKH W TEOpHHU
BEpPOSAATHOCTEH
Tewma 13.1 Conepxkanue yaeOHOT0O MaTepuaa
OcHOBHBIE noHATHs | [lepecTaHOBKH, pa3MenIeHUs], COUETaHUS. - -
KOMOMHATOPHKH KombOunupoBanHoe 3aHsTue. OO, OF02
Tema 13.2 Copneprxanue yueOHOTo MaTepuana
CoOpitue, BEPOATHOCTH | COBMECTHbIE M HECOBMECTHBIE COOBITHS. TeopemMbl O BEpOATHOCTH CYMMBI

cobbiTus.  CroxkeHue H
YMHO>KEHHE BEPOATHOCTEN

coObITH. YcIOBHAsI BEPOATHOCTh. 3aBUCHMbIE U HE3aBUCHUMBbIE COOBITUS. TeopeMbl
0 BEPOSITHOCTHU MPOU3BEIECHUS COOBITHH.
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KoMOuHMpoBanHoe 3aHsTHE

Tema 13.3 IIpodeccnoHATbHO-OPHEHTHPOBAHHOE cojiepKaHue (comepxanue
BepositHOCTB B | MPHUKJIAHOTO MOY/JIsl)
poheCCHOHATTLHBIX OTHOCHUTENbHAS YaCTOTa COOBITHSI, CBOMCTBO €€ yCTOWYMBOCTH. CTaTUCTHUYECKOE
3ajauax orpeneneHue BepoaTHocTH. OLeHKa BEPOSITHOCTH COOBITHS

[IpakTudeckoe 3aHsTHE
Tema 13.4 Coneprkanue yueOHOro MaTepuasa

JluckperHas  ciydaiiHas

Bunpl cnywaiineix BennuuH. OnpeneneHue AMCKPETHOM ciay4yailHOW BEJIMYUHBI.

BEJINYKHA, 3aKOH €€ | 3aKOH pacHpeleNeHus JUCKPEeTHOM cllydallHOM BenuuuHbl. Ee  uuncioBble
pacnpeeneHus XapaKTepUCTUKU

KomOunupoBanHoe 3aHstue
Tema 13.5 Coneprxkanue yaeOHOro MaTepuaa

3amaun  MaTeMaTHUYECKOUN

Bapuanuonnsiii  psn. Ilonmuron dactor u  rucrorpamma. CraTUCTHUYECKHE

CTAaTUCTUKHN XAPaKTCPUCTHUKHU pAda Ha6JIIOI[aeMI)IX JaHHBIX
KomOuHMpoBaHHOE 3aHATHE
Tema 13.6 IIpodeccrnoHabLHO-OPHEHTHPOBAHHOE coJep:KaHue (copep:xanue

CocraBienne TaOIHUIl U
ayarpamMm Ha MpaKTHKe

NPHUKJIATHOTO MOYJIS)

[TepBuunas oOpaboTKa CTaTUCTUYECKHUX JaHHBIX. [ paduueckoe ux mpencTaBlieHUE.
Haxoxnenne cpeqHuX XapakTepUCTUK, HAOTI0JaeMbIX TaHHBIX

[IpakTrueckoe 3aHsATHE

Tema 13.7

Pemenue 3a7ay.
DJIEeMEHTBI
KOMOUHATOPUKH,
CTATHCTUKH W  TEOPHH
BEPOATHOCTEMN

Cogepxanue yueOHOTO MaTeprala

OJIEMEHTHI KOM6I/IHaTOpI/IKI/I. C06LITI/IG, BEPOATHOCTDH coObITHs. CIOXKEHHE U
YMHOKCHHEC BepOHTHOCTCﬁ

KonTtponbHas padora

Pa3znen 14. YpaBHeHnus u

HepaBeHCTBA
Tema 14.1 Coneprxanue yueOHOTo MaTepuana
PaBHOCHIIBHOCTD PaBHOCHIBHOCTh ypaBHeHHMI W HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMbI

ypaBHEHUH M HEPaBEHCTB.

PaBHOCWJIBHBIX TIEpeXofax B ypaBHEHUSX H HepaBeHcTBax. OOmmue MeToabl

OK-01, OK-02.
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OOm1rie METOBI pelIeHUs] | PEeUIeHUs ypaBHEHUMN: MEepexo] OT paBeHCTBA (DYHKIMH K PaBEHCTBY apryMEHTOB 4
JUIE MOHOTOHHBIX (DYHKIMH, METOJ pPa3i0oKEeHUs HA MHOXHUTEJIH, METOJ BBEIACHUS
HOBOH NepeMeHHOMH, (yHKINOHATBHO-TpapUUECKI METO
KomOunupoBaHHoe 3aHstue
Tema 14.2 Coneprkanue yaeOHOro MaTepuasa
I'paduueckuii Meron | O0mme MeToAbl PEIICHUsT HEPABEHCTB: MEPEX0/l OT CPaBHEHUS 3HAYCHUHA ()YHKIIHI
pereHHs YPaBHEHMH, | K CpPaBHEHUIO 3HAYCHWH apryMeHTOB JUIS MOHOTOHHBIX (DYHKIMHA, MeTox
HEPABEHCTB MHTEPBAJIOB, (YHKIMOHATBHO-Tpaduueckuii MetoA. I'paduueckuii MmeTon pemnieHus
YPAaBHEHUI U HEPABEHCTB 4
KomOunupoBanHoe 3aHsTue
Tema 14.3 Cogepxanue yueOHOTro MaTepuala
VYpaBHenus U HepaBeHCTBa | Onpenenenue Moayns. Packpeitue Monyns mo ompenenenuto. [Ipocreiimnme
C MOJlyJIeM yYpaBHEHHSI M HEPaBEHCTBA C MOAyieM. [IpruMeHeHne paBHOCHIIBHBIX IEPEX0/I0B B
OTIpeNIeICHHBIX TUTIAX YPAaBHEHUI U HEPABEHCTB C MOIYJIEM 4
KombOunupoBanHnoe 3anstue
Tema 14.4 Coneprxkanue yaeOHOro MaTepuana
VYpaBHEHUs M HEPABEHCTBA | 3HAKOMCTBO C mapameTpoM. [IpocTelinme ypaBHEHHs M HEPABEHCTBA C ITApaMETPOM
C rmapamMeTpaMu KomOunupoBanHoe 3aHiTHE 4
Tema 14.5 IIpodeccnoHanbHO-0PHEHTHPOBAHHOE coiepiKaHue (conepxanue
CocraBieHHE ¥ pEIICHHUE | MPHUKJIATHOT0 MOXYJIs)
npodeccHOHaNbHBIX 3a/1a4 | PemeHne TeKCTOBBIX 3aa4 MPOGECCHOHAIBLHOTO COICPKAHUS
C TMIOMOIIBIO YpaBHEHHH [IpakTudeckue 3aHATHS 10
Tema 14.6 Coneprxanue yueOHOTo MaTepuana
Pemmenune 3aga4. | OOmMe MeTo/bl peleHus YpaBHEHU. YpaBHEHUSI U HEPAaBEHCTBA C MOJYJEM U C
VpaBHEHUS U HEPABEHCTBA | IapaMeTpamMu
[IpakTnueckoe 3ausTHE 4
IIpomexyTounas arrecranus (JK3amMeH) 12
Bcero: ‘ 308

32




3. YCJIOBUA PEAJIM3ALIUU ITPOT'PAMMBI
OBIIEOBPA30OBATEJBbHOMN JUCIHUATIJIAHBI

3.1. TpeGoBaHusi K MaTepHAIbHO-TEXHUYECKOMY 00ecneYeHUIo

Jis  peanm3anu MPOrpaMMbl  00Ie00pa30BaTEbHON JUCIHUILIUHBI TPEIYCMOTPEHBI
CleyIollIKe CelHalbHbIe MOMEIEHUS: KaOMHET MaTeMaTUKH, OCHAILEHHBIH 000pyI0BaHUEM U
IIPOrPaMMHBIM 00€CIIEYEHUEM.

Kabuner maremMaTuku - yaeOHast ayIuTOPHUS IS TPOBEICHUS JICKITHOHHBIX,
MPAKTUYECKHUX 3aHSATUH, TPYNTIOBBIX M MHIUBUAYAIBHBIX KOHCYJIBTAIIUH, TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOUHOM aTTecTaluu.

O6opynoBanue U MeOEIb: CTOJIBI U CTYJbS 7151 00y4YaIOUINXCS [0 KOJIUYECTBY
MOCAJOYHBIX MECT B ayAUTOpHUH, pabouee MeCTO IpernojaBares, yaeOHas JocKa.

OobopynoBanne yueOHOro KabuHeTa:

- KOMIUIEKTbl ~ y4eOHbIX TaOJuI, CTEHAOB, CXE€M, IUIaKaToOB, IOPTPETOB
BBI/IAIOIIUXCS YUCHBIX;

- 3aJaHusl Ui KOHTPOJIBHBIX paboT, AN pa3HBIX BHUIOB OLIEHOYHBIX CPEICTB,
9K3aMEHa;

- NEPCOHAIBHBIN KOMIIBIOTEP C MPOTrPaMMHBIM OOECIEUEHUEM; MYJIbTUMEAUNHBII
IIPOEKTOP; UHTEPAKTUBHAS JOCKA, BBIXOJ B JIOKAJIIBHYIO CETh;

3.2. UudopmaunonHoe odecriedeHue 00ydeHust
Jlyst peanu3anyy IporpaMmMbl 00111e00pa30BaTEIbHON JUCIMIUIMHBI OMOIMOTESYHBIA (POHT
00pa3oBaTeNbHONW OpraHU3allil WMEET MeYaTHBbIE W/WIM SJIEKTPOHHBIE 00pa3oBaTeIbHBIE H
UH(POPMALIMOHHBIE PECYpChl, PEKOMEHIYeMbIC [UIs HCIOJb30BaHUS B 00pa30BaTEIbHOM
mporecce.
3.2.1 D1eKTPOHHDbIE U3IAHUSA:
1. JlyraBos, B. C. Jlekuuu M mNpakTUYECKHE 3aHATUA MO MaTeMaTHKE :@ ydeOHOe

nocobue / B. C. JIyrasos, B. /1. JIyrasosa, JI. B. JIyraBoBa. — Kypran: KI'Y, 2023. — 310 c. —

Tekcr: onexTpoHHbI /  JlaHb @  2neKTpoHHO-OmOmMoTeuHas  cuctema. —  URL:
https://e.lanbook.com/book/393536
2. bynmeix, I M. Marematuka / I'. M. bynasik. — 2-e usn., crep. — CaHKT-

[TerepOypr : Jlanb, 2024. — 156 c. — ISBN 978-5-507-48578-9. — Tekcr : 31eKTpOHHBIIT //
Jlanb : anekTpoHHO-OnOMHOTEeuHast cuctema. — URL: https://e.lanbook.com/book/356150

3. bmunoBa, C. II. Maremaruka. IlpakTukym [UIs CTYIEHTOB TEXHHUYECKUX
cneuuanbHocTel: yuebHoe nocobue ans CIIO / C. II. baunoBa. — 3-e u3z., crep. — CaHKT-
[MerepOypr: Jlaub, 2024. — 196 c. — ISBN 978-5-507-49222-0. — TekcT: 3aeKTpOHHBI# //
Jlanb: anekTpoHHO-OnOMoTeynas cucrema. — URL.: https://e.lanbook.com/book/383441

4.  KeirmanoB, A. M. Maremaruka : yueOHoe nocobue ans CIIO / A. M. Keitmanos, E.
K. Jletinaprac, C. I'. MbicnuBen. — 4-e u3a., crep. — Cankr-IlerepOypr : Jlanb, 2024. — 288 c.
— ISBN 978-5-507-49226-8. — Tekct : ayekTpoHHBIN // JlaHb : 3JEeKTPOHHO-OMOIIMOTeUHAS
cucrema. — URL.: https://e.lanbook.com/book/383453
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
OBIIEOBPA30OBATEJBbHOM JUCHUILJIAHBI

KoHTpoJiIb M OLlEHKA pEe3yJbTaTOB OCBOCHUS 00Ie00pa30BaTENbHON TUCIUTLIAHBI

PaCKpBIBAIOTCS Yepe3 AUCUUIUIMHAPHBIE PE3yNIbTaThl, HAlpaBJICHHbBIE Ha (POPMUPOBAHHUE OOIIMX

u HpO(beCCI/IOHaJ'IBHBIX KOMHCTCHHI/Iﬁ 110 pasjaciiaM U TEMaM COACPKaHU yqe6Hor0 Martrepuajia.

Oo6masi/npodeccuonanbHast

Pa3zgen/Tema

Tun oneHoYHBIX

KOMIIEeTeHI[H S MeponpusiTUs

OK 01. Beibupath criocoOsr P1 Temall, 1.2, 1.3 11-0/c, 1.4, 1.5, | TectupoBanue
pelIeHMs 3a1a4 1.6 YcTHBIN onpoc
npohecCHOHATBLHOM P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II- | MaremaTuueckuii
NEeATEILHOCTH o/c, 2.6 IIUKTAHT
MPUMEHHUTEITHLHO P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBunyansHas
K pa3JInNYHbIM KOHTEKCTaM P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTosTeIbHas

4.7 I1-0/c, 4.8, 4.9, 4.10, 4.11 pabora

P5, Temrr 5.1, 5.2 [IpencraBnenue

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | pe3ynbraroB

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7 Temm 7.1,7.2,7.3,7.4,7.5,7.6,

NpPaKTHYECKUX padoT
3aiuTa TBOPUYECKUX

7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pabor
7.12,7.13,7.14,7.15, 7.16, 7.17 3amura
P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 WHIUBUAYAIbHBIX
P9, Temsr 9.1,9.2,9.3,9.495 MIPOEKTOB
P 10, Temsr 10.1, 10.2, 10.3, 10.4 KontponbHas
P11, Temsr 11.1, 11.2, 11.3 IT-0/c, pabora
11.4, 115, 11.6 IT-o/c, 11.7 Brmmosnaenue
P12, Temsr 12.1, 12.2,12.3,12.4 9K3aMEHAIIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJaHuH
13.5I1-0/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5I1-o/c, 14.6
OK 02. Ucnionb30BaTh P1 Temall, 1.2,1.311-0/c, 1.4,1.5, | TectupoBanue
COBpPEMEHHBIE CPEACTBA 1.6 YcTHBIN onpoc
ITOMCKa, aHaJIN3a U P 2, Temn! 2.1, 2.2, 2.3, 2.4, 2.5 II- | Maremaruueckuii
UHTEPIPETALI o/c, 2.6 IIUKTAHT
uH(popManuu, 1 P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 NunuBuayansHas
uH(pOpMaIMOHHBIE P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | camocTOsATENbHAS
TexHoJiornu ;g Bemmonuenus | 4.7 I1-o/c, 4.8, 4.9, 4.10, 4.11 pabota
3a/1a4 MpoQeCcCHOHATIbHON P 5, Temsr 5.1, 5.2 [Ipencrasnenue
NEeATEILHOCTH P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, pe3yabTaTOB

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temsr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2,9.3,9.49.5

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

P12, Temsr 12.1, 12.2,12.3,12.4

MPAKTUYECKUX paboT
3ammra TBOPUECKUX
pabot

3amura
WH/INBUYaTbHBIX
IIPOEKTOB
KoHntponbHas
pabota
Beimonuenue
HK3aMEHaIlMOHHBIX
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P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJaHuNi

13.5II-o/c, 13.6

P 14, Tems1 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
I1K 1.2. OcymiecTBasTh P1, Temall, 1.2, 1.3 I1-0/c, 1.4, 1.5, | TectupoBanue
ONEPATUBHOE YIIPaBICHUE 1.6 3amura
IIPOM3BOJICTBOM PabOT OJTHOTO WHIMBUIYaTbHBIX
BUJIa HA TEPPUTOPHUSX H MIPOEKTOB

0o0BEKTax.
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