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1. O0mas xapakTepuCcTHKA NPUMEPHOH padoueil MPorpaMMsl

001eo0pasoBaTe/ibHOM JUCHUIINHbI«MaTeMaTuKa)

1.1. MecTto  AMCHUIVIMHBI B CTPYKType  mnpodeccuoHAIbLHOM
oOpa3oBaresabHoi nporpammsbl CII1O:

O6meobpa3oBaTeabHas JUCIUILUIMHA «MaTteMaTruka» SBIIIEeTCS 00sS3aTeIbHOMN
4acThl0  00I1e00pa30BaTeIbHOIO LHMKJIa 00pa3oBaTeIbHOM MIPOrpaMmbl B
cootBeTcTBUU ¢ PI'OC «ArpoHOMUS»

1.2. Hean u miiaHupyemble pe3yJibTaThl 0CBOEHUS TUCIUIJIMHBI:
1.2.1. Leab AucCUMMIAHBI

Conepxxanue IPOTpaMMBbl 001meo06pa3oBaTeIbHOM JTUCIUILIAHBI
«MaremaTuKa» HampaBleHO Ha JOCTHXKEHUE pe3yJbTaTOB €€ HW3Y4YeHUs B
cootBercTBUM € TpeboBanusiMu PI'OC COO ¢ yderoM mnpodeccuoHaIbHON
HarpasiieHHoctr OI'OC CIIO.
1.2.2. Ilnanupyemble pe3yabTaTbl OCBOCHHs 00mIeo0pa3oBaTeIbHOM
aucumInMHbI B cooTBeTcTBHHU ¢ PI'OC CIIO u Ha ocnoBe ®PI'OC COO

Oco6oe 3HayeHue TUCHUIUTMHA UMeeT Tpu popmupoBanuu u pazsutuu OK u

[IK.



O01ue KOMIIeTeHINHT

IInanupyemsble pe3yJbTaThl 00y4eHHS

Oo6mme!

JuCuHILInHAPHbIE?

OK 01 Brsi6upats crioco0Obl
pemeHus 3a1a4
podecCuoHATbHON
esITeTHHOCTH
[PUMEHUTEITHHO

K Pa3JIMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpPYAY,
MacTepCcTBa, TPYI0JII00HE;

OCO3HAHHE II€HHOCTH
- TOTOBHOCTE K aKTHUBHOM
TEXHOJOTUYECKOM U COLMAIBbHON HAIpPaBJICHHOCTH,
IJIAaHUPOBATh U

JIESITSIIBHOCTH|
CIIOCOOHOCTh ~ MHUITMHPOBATH,
CaMOCTOSITENILHO BBITIONIHATE TAKYIO A€ATEeIbHOCTS;

- MHTEPEC K pa3InIHbIM cdepaM mpodhecCHOHATHLHON
JICATCIIbHOCTH,
OBnaneHue YHUBEpPCaAILHBIMU y4eOHBIMU
I[IO3HABATCIIbHBIMHU HeﬁCTBHﬂMHI

a) 0a30BBIC TOTUYECKHE ICUCTBUS:

dbopmyIupoBaTh 7|
paccMaTpuBaTh €¢

- CaMOCTOSITENILHO
AKTyallu3upoBaTh MpoOJIeMy,
BCECTOPOHHE;

- YCTaHaBJIMBAaTb CYIHGCTBGHHBIﬁ IIPpU3HAK HWJIN
OCHOBaHUA [JId CpaBHCHUA, KJ'IaCCI/I(i)I/IKaIII/II/I H

0000IIICHHS;

- OIpCAcCiiATb HeJIru  ACATCIIbBHOCTHU, 3a1aBaTh|

[1TapaMeTpbl U KPUTEPUU UX TOCTHKCHUS;

- BBIABJIATH 3aKOHOMCPHOCTH W IIPOTUBOPCYHSA B

-BJIaJICTh METOJIJaMHU JIOKA3aTENIbCTB, aJITOPUTMAMU PEIICHUS
Bamay; ymeHue (OpMyIupOBaTh ONPEICICHHS, AKCHOMBI U
TEOPEMBI, TPUMEHATH UX, IPOBOJIUTH JOKA3aTEIbHbIC
[paccyeHUs B XOJI€ pelIeHHs 3a/1a4;

- YMCTb OIICPpUPOBATH MOHATUAMU: CTCTICHL YHCJIA, JIOFapI/Iq)M
UKCiia, YMCHUC BBIIIOJHATH BBIYUCIICHUC 3HAYCHUH U
[peoOpa30BaHUS BEIPAKEHUN CO CTCTICHSIMHE U JIoTapudMamMu,
peoOpa3oBaHms IPOOHO-PAIIMOHATIEHBIX BBIPAXKCHUH;

- YMETb OIIEPUPOBATH ITOHATUAMU: PALIMOHAJIBLHBIC,
MPPALMOHAIIBHBIE, [I0KA3aTEIbHbIEC, CTCIICHHBIE,
orapupMuUecKue, TPUrOHOMETPUYECKIE YPAaBHEHHS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUAMU: (YHKIIHS, HETIpEpbIBHAS
(byHKIUS, TPOU3BOIHAS, IEPBOOOpaA3Has, ONpeACTICHHBIN
MHTETpall; yMETb HAXOIUTh IPOU3BOAHBIE JIEMEHTAPHBIX
(YHKIMH, UCTIONB3YsI CIIPABOYHbIE MAaTepUAJIbl; UCCIIEOBATH B
MPOCTEUIINX CcIy4asiX (yHKIUU HA MOHOTOHHOCTh, HAXO/IUTh
HarOOJIBIINE M HANMEHBIINE 3HaYCHUST (YHKIIUN; CTPOUTH
rpad¥Ky MHOTOYJIEHOB C UCIIOJIb30BAHUEM aIlapara
MaTeMaTUYECKOr0 aHAJIN3a; IPUMEHATh IPOU3BOAHYIO MPH

[PECIICHUHU 3a]a4 Ha ABHXKCHHUE, PCIIATh IPAKTHKO-

" YKkasbIBaloTCA NMUUYHOCTHBIE U MeTanpeaMeTHble pesynbTathl 3 ®rOC COO (B nocneaHeit pegakumm ot 12.08.2022) B oTrnaronsHon dopme, GopMupyemble
obweobpasoBaTenbHOM ANCUUNINMHON
2[IncumMnnuHapHble (NpeaMeTHbIE) pe3ynbTaThl yKa3biBaloTCA B COOTBETCTBUM C X NOSHbIM nepedHem Bo ®rOC COO (B nocneaHen pegakumm ot 12.08.2022




[pacCMaTpPUBAEMBIX SBJIECHUSAX;

- BHOCUTb KOPPCKTUBLI B ACATCIIbHOCTb, OLICHUBATD
COOTBECTCTBUEC PE3YJIbTATOB LCJISAM, OICHUBATH PHUCKH
MMOCJIEICTBUI ACATCIIBHOCTH,

- pa3BHUBaTh KPEATHBHOE MBINUICHUE MPH PEIICHUH
PKU3HEHHBIX TTPOOIIeM

0) 0a30BbBIC UCCIIEAOBATEIbCKUE ICHCTBUS:

- BJIAJICTh HaBBIKAMH Y4COHO-HCCIICI0BATEIBCKON U
[IPOEKTHOM NIeATEIbHOCTH, HABBIKAMHU pa3pelICHHUS
pobiem;

- BBUIBJISITH IIPUYUHHO-CIICJICTBEHHBIC CBS3U WU
AKTyaJIM3UpPOBATh 3a/lady, BBIIBUTATH THIIOTE3Y €€
[PEIICHNUS, HAXOIUTh ApPTYMEHTBI JIJIS JIOKa3aTeIbCTRA)
CBOMIX YTBEp)KICHHUH, 3a/laBaTh TMapaMETPbl H
KPUTCPHUN PEIICHUS;

- aHAJIM3UPOBATH IOJYYCHHBIE B XOJI¢ PEIICHHUS

3ala4n pPE3YJIbTAaThl,
MMPOTrHO3UPOBATH

KPpUTHYECKU OLCHUBATL HX

JIOCTOBCPHOCTD, U3MCHCHHUE B

[HOBBIX YCJIOBUAX;
-- YMCTb IICPCHOCUTL 3HAHHA B IMO3HABATCJIBHYIO H
[IPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

YMETb HHTCIPUPOBATHL 3HAHHA W3  PA3HBIX|

[MpeAMETHBIX 00J1acTel;

- BbIABHI'aTh HOBBIC nacu, npeajiaraTh
OpPUTHHAJIbHBIC ITIOAXObI U PCIICHUA
14 CIIOCOOHOCTH ux HCIIOJIb30BaHUA B|

OpPUECHTUPOBAHHBIE 33,1241 HAa HANOOJIBIITNE U HANMEHBIIINE
3HAYEHMsI, HA HAXO0XKJICHHUE ITyTH, CKOPOCTH U YCKOPEHHSI;

- YMETb OTIEPUPOBATh MOHATHUSAMHE: PAMOHATBHAS (YHKITHS,
okaszarenbHas QyHKIMS, CTeTIeHHast (pyHKIMs,
norapupmuueckast GyHKLIUs, TPUTOHOMETPHUECKUE (PYHKIIUH,
oOpaTHbIC PYHKINHU; YMEHHE CTPOUTH TPAPHUKH U3YIEHHBIX
(YHKINH, UCTIONTB30BaTh T'PaUKHU MPH U3YYECHUH TTPOLIECCOB U
3aBHCUMOCTEH, IPY PEIICHNH 3a/1a4 U3 JPYTUX yUIeOHBIX
[peMETOB U 33734 U3 PEATbHOHN KU3HH; BBIpaXKaTh GOpMyIaMH
3aBUCHMOCTH MEX/y BEIMUNHAMU;

- YMETh pellaTh TEKCTOBBIE 3a/1a4K Pa3HbIX THUIOB (B TOM YHUCIIE
Ha MPOLIEHTHI, TOJHM U YaCTH, Ha JIBUKEHUE, paboTy, CTOUMOCTb
TOBApOB U YCIYT, HAJIOTH, 33/1a4U U3 00JIaCTH yIpaBICHUS
ITUYHBIMU U CEMEWHBIMU (PMHAHCAMU); COCTABIISATh BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA U UX CUCTEMBI IO YCIOBHUIO 33/1a4H,
MICCIIEIOBATh ITOIyYEeHHOE PELICHUE U OLICHUBATH
[IPaBON0100HOCTh PE3yJIbTATOB;

- YMETb ONEPUPOBATH MOHATHIMHU: CpeHEE apu(PMETHIECKOE,
MeraHa, HauOoblllee ¥ HAMMEHbIIee 3HaYeHUs, pa3Max,
crepcusi, CTaHJapTHOE OTKJIOHEHUE YUCIIOBOIO HAbopa; yMeTh
M3BJIEKATh, MHTEPIIPETUPOBATh MH(POPMAIIHIO, IPEACTABICHHYIO B
Tabiuiax, Ha AuarpaMmax, rpagukax, OTpa)xaronryro CBOHCTBa
[PEATbHBIX MTPOLIECCOB U SBIICHUH; MPECTABIATH HH(OPMAILIUIO C
[TOMOIIBIO TAOIUI] U JUarpamMM; UCCIEA0BaTh CTATHCTUYECKUE
TaHHBIC, B TOM YHCJIE ¢ TPUMEHEHHEM TpaUuecKuX METOIOB U

[T03HABATECJIILHOW U COLUAIbHOW IPAKTUKE




DJICKTPOHHBIX CPCIACTB,

- YMETh OTIEpUPOBATh NOHATHUSAMHU: CITyYaiHbIH OIBIT U CITydaifHOe
COOBITHE, BEPOSITHOCTH CITy4aitHOTO COOBITHS; YMEHHE BHIYUCIISATH
BEPOSTHOCTH C UCIIOJIb30BaHUEM I'paUueCKUX METO/IOB;
IPUMEHATH (POPMYJIIBI CIIOKEHUS M YMHOKEHUS BEPOSITHOCTEH,
KOMOWHATOPHBIE (DaKThI U (POPMYIIBI IPH PEIICHUH 3314,
OLIEHUBATH BEPOSITHOCTH PEATIBHBIX COOBITHI; 3HAKOMCTBO CO
CITydaifHBIMHU BETMUYMHAMH; YMEHUE TIPUBOIUTH TPUMEPHI
MPOSIBIICHUS 3aKOHA OOJIBIINX YHCENT B IPUPOTHBIX U
OOIIECTBEHHBIX SIBICHUSAX;

- YMETb OIIEPUPOBATH ITOHATUAMU: TOUYKA, IIPSAMAast, IJIOCKOCT,
[IPOCTPAHCTBO, ABYTPAHHBIN YroJl, CKPELIUBAIOIIKECS NPSAMBIE,
[TapaJuIeIbHOCTh U MEPIICHIUKYJIIPHOCTD NPSMBIX U IUIOCKOCTEH,
[YTOJI MEXAY IIPSAMBIMH, YTOJI MEXAY MPSIMOM U TUIOCKOCTBIO, YTOJI
MEXIY IIOCKOCTAMHU, PACCTOSHHUE OT TOYKH 10 IUIOCKOCTH,
[PACCTOSTHUE MEXAY MPAMBIMU, PACCTOSHUE MEKY IUIOCKOCTSAMH;
yMEHHE HCII0JIb30BaTh MPH PELLICHUHU 3ajjad U3yUeHHbIe (DaKThl U
TeopeMbl INIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB
OKPY’KaIOILEro MUpa;

- YMETh OMEPUPOBAThH MOHITUSMH: MHOTOTPAHHKK, CCUCHUE
MHOTOTpaHHKKA, Ky0, mapauieenue/, Ipu3ma, MpaMuia,
(burypa u moBepxXHOCTh BPAIICHUS, IIHIHHIP, KOHYC, [I1ap, cdepa,
ceueHMsl QUTYPBI BpallleHUs, IJIOCKOCTb, Kacarommascs chepsl,
[WIMHIpA, KOHYCA, IJI0MIA (b TOBEPXHOCTH MUPAMUJIBI, IPU3MBI,
KOHYCa, IWIMHJPA, TUToMIaab chepsl, 00beM Ky0a,

[IPSIMOYTOJIBHOTO NTapajuleIenuneia, TMpaMubl, IPU3MBbI,




[MTHH]IPA, KOHYCa, IIapa; YMEHUE N300pakaTh MHOTOTPAaHHUKU U
[MOBEPXHOCTH BPAIICHUS, MX CEUCHUS OT PYKH, C TTIOMOIIIHIO
YePTEKHBIX HHCTPYMEHTOB M JICKTPOHHBIX CPEJICTB; YMEHHUE
[pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacro3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKH;

- YMCTb OIICPpHUPOBATH NOHATUAMM: ABUIKCHUC B IPOCTPAHCTBC,
Mo00HBIE (PUTYPHI B MPOCTPAHCTBE; UCIIOJIH30BATH OTHOIIIEHUE
ruionael moBepxHocTel 1 00beMOB OJOOHBIX (GUTYD MPU
[pELLICHUH 3a]a4;

- YMETh BBIYUCIIATH TCOMETPUYCCKHUE BEIMIHMHBI (JJIUHA, YTOJ,
[10111a/1b, 00BEM, TUIOIIAIb TOBEPXHOCTH ), UCTIOIb3YS U3yUCHHbIC
(hOpMYJIBI I METOJIBI;

- YMETb OIIEPUPOBATH IIOHATUAMU: IPSIMOYIOJIbHAs CUCTEMA
KOOPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE IIPOU3BEACHUE, YIOJl MEXKAY BEKTOpAMHU, CyMMa
BEKTOPOB, IIPOU3BECHUE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOIIIBIO U3yUEHHBIX (POPMYJT KOOPJMHATHI CEPEIMHBI OTPE3Ka,
[pacCTOsTHUE MEXAY ABYMS TOUKaMU;

-yMETb BBIOMPATh MOAXOIAIINNA N3yUYEHHBII METO JUIsl peleHHsI
3aJjauu, paclo3HaBaTh MaTeMaTuyeckue (hakThl U
MaTeMaTH4YeCKHUe MOJETH B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B UICKYCCTBE; YMEHUE IIPUBOJIUTH IPUMEPHI
MaTeMaTHYECKUX OTKPBITHI POCCUNCKON U MUPOBOU
MaTeMaTHYECKOW HayKH.




-YMETh OIIEPUPOBATH MIOHATUIMU: ONPEICICHUE, AKCUOMA,
TeopeMa, CIIEICTBHUE, CBOMCTBO, IPU3HAK, 10KA3aTEIbCTBO,
[paBHOCHUJIbHBIE (DOPMYITHPOBKU; yMEHHE (HOPMYITHPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPKACHUE, TPUBOAUTH
[TPYMEPBI U KOHTPIIPUMEPBI, HCIIOJIB30BATh METO
MaTeMaTU4eCKOW MHIYKLIHH; IPOBOJAUTH TOKA3aTECIIbHBIC
[pacCy>KI€HHUs IIPU PEILICHUH 3aa4, OLICHUBATH JIOTUYECKYIO
[IPaBUIILHOCTD PACCYKICHUM;

- YMETh OIEPUPOBATH MOHATUSIMU: MHOXKECTBO, ITOJIMHOYKECTBO,
oTiepaliy HaJl MHOXXECTBAMH; YMEHHUE HCIIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Juisi ONUCaHUsI PEaIbHBIX MTPOLIECCOB U
SIBIICHUH TIPU PEILICHUU 3a7a4, B TOM YHCIE U3 APYTUX YIeOHBIX
[IpEIMETOB;

- YMETh OIEpUpPOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, nepeso,
LK1, Tpad Ha IUIOCKOCTH; YMEHHE 3a7aBaTh U ONHUCHIBATh rpadbl
Pa3IMYHBIMU CIIOCOOAMU; MCII0JIb30BaTh I'padbl IPU PELICHUN
3ajau;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: COYETAHUE,
[epecTaHOBKA, YUCJIO COYETAHHM, YUCIIO NTEPECTAHOBOK; OMHOM
HproToHa; yMeHHE MPUMEHATh KOMOMHATOPHBIC (PaKTHI 1
[pacCy>kKJICHHsI JIJIsl PEIICHUS 3a/1a4;

-yMETh ONIEPUPOBATH MIOHATUAMU: HATYPAIbHOE YHUCIIO, LIEJI0E
91CIIO0, OCTATOK IO MOAYJIIO, PAallMOHAIBLHOE YHUCIIO,
MPPALMOHAIIBHOE YHCIIO, MHOYKECTBA HATYPAJIbHBIX, LIEJIBIX,
[pallOHAIBHBIX, IEUCTBUTENIBHBIX YHCEI; yMEHUE UCITOJIB30BATh




[PU3HAKY JETUMOCTH, HAMMEHBIINN OOIINI IeUTENb U
HauMeHblIee olliee KpaTHoe, aroput™ EBkiuaa npu perieHun
3a]1a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3UIIMOHHBIMH CHUCTEMaMU
CUHCIICHUS;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: CTETICHB C IIEIBIM
[MOKa3aTesieM, KOpEHb HaTypaJIbHOW CTENEHHU, CTENEHb C
pallMOHATBHBIM ITOKAa3aTEJIEM, CTETICHb C IEUCTBUTEIIHHBIM
(BEIIECTBEHHBIM ) TIOKa3aTeseM, JJorapugm 4uciia, CHHYC,
KOCHUHYC U TAaHT€HC MPOU3BOJILHOTO YHCIA;

- YMETBh ONIEPUPOBATH IMOHIATUSMU: TOXKIAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMAa ypaBHEHUI
1 HEPaBEHCTB, PAaBHOCUJIBHOCTh YPAaBHEHHI, HEPABEHCTB U
CUCTCM, pallTMOHAJIBHBIC, NPPAIMOHAJIBHBIC, ITOKA3aTCIILHBIC,
CTCIICHHBIC, HOFapI/I(l)MI/IquKI/Ie, TPUTOHOMETPUUCCKHUC
YpPaBHEHUsI, HEPABEHCTBA U CUCTEMBI; YMEHHUE PEIIaTh YPAaBHEHUS,
HEPaBEHCTBA U CUCTEMBI C TOMOILBIO PA3JIMYHBIX IPUEMOB;
peraTh ypaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTPOM;
[IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JJISI PELLICHUS
MATCMATUYCCKHUX 3a/1a4 U 3aaa4 U3 pa3JIMIHbIX O6JI&CTCI71 HAayKH U
[pE€abHOM JKU3HU;

-yMETh CBOOOJIHO OTIEPHPOBATH MOHATUAMHU: TpaduK QYHKIIHH,
oOpaTHas QyHKIMS, KOMIO3HUIMS QPYHKIMMA, TUHEWHAas QyHKIuS,
KBajpaTHuHas (YHKIUS, CTeTIeHHAs: (YHKIUS C [EeNTbIM
[okaszareseM, TPUrOHOMeTpuieckrue GyHKIIUU, 0OpaTHbIE
TPUTOHOMETpHUUYECKUE (PYHKIMH, TOKa3aTeIbHas U
morapudmuyueckas yHKINH; YMEHHE CTPOUTH TPapUKH




(yHKIMH, BBITOJTHATH TPpeoOpa3oBanus TpaguKoB (yHKITHIA;

YMEHHE UCII0Ib30BaTh rpapuKku PYHKIMHA ISt U3yUEHUS
[TPOLIECCOB U 3aBUCUMOCTEHN IIPU PELICHUU 3a]1a4 U3 JPYrux
y4eOHBIX MPEAMETOB U U3 PEaTbHON KU3HU; BIPAKATh
(bopMyJIaMy 3aBHCUMOCTH MEKIy BETUYUHAMU;

yMEHHE CBOOOIHO OIIEPUPOBATH MOHATHIMU: YETHOCTh (DYHKLIUH,
[epUOANYHOCTD (PYHKIIMU, OTPAHUYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTB (DYHKIIMH, SKCTpeMyM (yHKIIUU, HAUOOIbIIIEE U
HauMeHbIIIee 3HaYeHUS (PYHKIIMH Ha IPOMEXKYTKE; YMEHHE
[IPOBOANTH UCCIEIOBAHUE (PYHKIIHH;

[YMEHHUE MCIIO0Ih30BaTh CBOMCTBA U rpaduku PYHKITUHN IJIs
[pellIeHrs ypaBHEHUH, HEPABEHCTB U 33/1a4 C MapaMeTpaMu;
M300paxkaTh Ha KOOPJUHATHOM TJIOCKOCTH MHOXKECTBA PEILICHUMN
ypaBHEHMIA, HEPABEHCTB U UX CHUCTEM;

-yMeTb CBOOO/IHO OIIEpUPOBATh MOHATUAMHU:
[OCJIEA0BATEIBHOCTD, apu(METHIECKas TPOTPECCHS,
reoMeTpuyeckas nmporpeccusi, 0eCKOHEUHO yObIBaroIiast
reoMeTpudecKas MporpeccHsi; yMEeHHE 3a/1aBaTh
[10CJIE0BATEIBHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX

bopmya;

- YMETh OIIEPUPOBATH MOHATUSAMU: HENPEPBHIBHOCTh (PYHKIIMH,
ACUMINTOTHI rpaduka pyHKIMHU, IEpBasi U BTOpas MPOU3BOIHAS
(hYHKIIMH, TEOMETPUUECKUN ¥ PU3HMUECKHI CMBICT TTPOU3BOIHOM,
epBooOpasHas, onpeAeseHHbI HHTETpal; yMEHHE HaXOIUTh




ACHMITTOTHI rpaduka GYHKINN; YMEHHE BBIUMCIIATH TIPOU3BOTHBIE
CYMMBI, IPOU3BEICHMSI, YACTHOT'O U KOMIO3UIINU (QYHKIUH,
HAaXOUTh YpaBHEHHE KacaTeabHOU K rpaduky QyHKINU;

YMEHHUE UCIO0JIb30BaTh MPOU3BOAHYIO IJIs1 UCCIEAOBaHUS
(YHKIUH, 151 HAXOXKICHHSI HAUTYYIIIeTO PEIICHUS B
[IPUKJIAHBIX, B TOM YHCIIE COLMAIbHO-I)KOHOMUYECKUX U
(U3HYECKUX 3a1a4ax, I OTPECIICHUs] CKOPOCTH H YCKOPEHUS;
HaXOIUTH IJIOMIAIN U 00BEMBI GUTYP C TTIOMOIIBI0 HHTETPAJIA;
[IPUBOIUTH MPUMEPHl MATEMATUYECKOTO MOJECIUPOBAHHUS C
OMOIIbI0 AU depeHInaTbHbIX YPAaBHEHHIA;

- YMETb ONEPUPOBATH MOHATHAMHU: KOMILIEKCHOE YHUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb U aPTYMEHT
KOMITJIEKCHOTO YHCIIa, (hopMa 3arricu KOMIUIEKCHBIX YHCEelT
(reomeTpuueckas, TPUTOHOMETpHUECKas U anredpandeckas);
YMETb TPOM3BOJUTH apr(pMeTHIECKHE IEHCTBUS C
KOMIUIEKCHBIMH YHCJIaMH; TPUBOIUTH MPUMEPHI HCIIOTIb30BAHHS
KOMITJIEKCHBIX YHCEIT;

- YMETh CBOOOJIHO ONIEPUPOBATh IMOHATUSIMU: CPEIHEE
apudmeTnyeckoe, MeaHa, HauboIbIlIee U HAUMEHbIIEe
3HAYEHUS, pa3Max, TUCIEPCHs, CTAHIAPTHOE OTKIIOHEHHE IS
OIMCAaHUS YUCIIOBBIX IaHHBIX; YMEHHE UCCIIE0BATD
CTATUCTUYECKHUE JIaHHBIE, B TOM YUCJIE C IPUMEHEHUEM
rpaduuecKux METOJIOB U 3JIEKTPOHHBIX CPEACTB; rpaduuecKu
FicClieIOBaTh COBMECTHBIEC HAOIIOIEHUS C TOMOIIBIO JUarpaMm
[paccenBaHMs U JINHEWHOU PErpecCuu;




- YMETbh HAXOJIUTh BEPOSTHOCTU COOBITUI C UCTIOIb30BAHUEM
rpadUyecKux METO/I0B; IPUMEHSTH JUIsl pellieHus 3a1a4 (popMyIIbl
CIIOKEHMSI U YMHOXKEHHS BEpOSTHOCTEHN, (OPMYJITy MOJTHOMN
BeposiTHOCTH, popmyry bepHyimn, koMOnHaTOpHBIE (DaKThI U
(bopMyJIbl; OLIEHUBATH BEPOSTHOCTH PEATIbHBIX COOBITHI; yMEHHE
OIIEpUPOBATh NOHATUSAMU: CIy4ailHasi BEIMYMHA, PACIIpEACICHUE
BEPOSATHOCTEN, MATEMaTUUECKOE OKUAAHNUE, TUCTIEPCHS U
CTaHJapTHOE OTKJIOHEHHE CIIy4aifHON BEIMUHUHBI, (YHKIUN
[pacrpeesIeHusl U TNIOTHOCTH paBHOMEPHOTO, MI0KA3aTEIbHOIO U
HOPMaJIbHOIO paclpeesieHuil; YMEHNe UCT0Ib30BaTh CBOWCTBA
M3y4YEeHHBIX paclpeesieHui s peleH s 3a/1a4; 3HaKOMCTBO C
[IOHATUSAMU: 3aKOH OOJIBLIMX YUCEJI, METO/IbI BHIOOPOUHBIX
MICCIIEIOBaHM; YMEHHUE IPUBOAUTD IPUMEPHI TPOSBIICHUS 3aKOHA
OOJIBLINX YKCEJ B IPUPOAHBIX M OOLIECTBEHHBIX SBICHUSIX;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHAMU: TOUKA, IIpsMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyd, INIOCKUAN YTOJI,
NIBYTPaHHBIN YTOJI, TPEXTPAHHBIA YTOJI, IEPECEeKaroIuecs,
[TapaJuIeJIbHBIE U CKPEIIHUBAIOIINECS IPSMBIE, TIAPAJLIENBHOCTD U
[IEPIEHIUKYJISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, YIOJ MEKIY
[IPSAMBIMU, YTOJI MEXKIY NPSMOU U IIIOCKOCTBIO, YTOJI MEKIY
[JIOCKOCTSIMU; YMEHUE UCIIOJIB30BATh IIPU PELICHUU 3a]1a4
M3YUYCHHBIC (I)aKTLI " TCOPCMBI TNTAHUMETPUHN; YMCHUC OLICHHUBATDH
pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MUPE;yMEHUE ONIEpUPOBAThH
[IOHATHUSAMMU. MHOT'OT'PaAaHHHUK, CCHCHUC MHOI'OI'paHHUKa,
[IpaBWJIbHBII MHOTOTpaHHUK, IpU3Ma, upamuaa, Gpurypa u
[TOBEPXHOCTh BPALIEHUs, LIMIUH]pP, KOHYC, IIap, cdhepa, pa3BepTKa)
[TOBEPXHOCTHU, CEUEHUS KOHYCa U LIWJINHAPA, [TapajlIeIbHbIE OCH

MJIM OCHOBAHHIO, CCUCHUC IIapa, IIJIOCKOCTb, Kacaromiasacs C(l)epbl,




[WINHIPA, KOHYCa; YMEHHE CTPOUTh CEUeHHEe MHOTOTPaHHUKA,
M300pakaTh MHOTOTPAHHUKH, (PUTYPHI ¥ TOBEPXHOCTH BPAIICHHS,
X CEUYCHUS, B TOM YHCJIE C TIOMOIIBIO 3JICKTPOHHBIX CPEJICTB;
YMEHHE IPUMEHSATh CBOMCTBA F€OMETPUIECKUX QUTryp,
CaMOCTOSATENIFHO (POPMYITPOBATH ONPEICIICHHS H3YIaeMbIX
(buryp, BbIABUraTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX
reoMeTpruuecKux (uryp, 000CHOBBIBATH UM ONPOBEPTaTh MX;
YMEHHE TPOBOAUTD KIacCU(UKALIUIO GUTYp 1O pa3IHuHBIM
[pU3HAKaM, BBITOTHATH HEOOXOAUMBIE JOMOTHUTEIbHbIC
[MOCTPOCHHUS;

-yMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU: TUIOMIAb (DUTYPHI,
00beM (UTYpBI, BEIMYMHA YTIIa, PACCTOSHUE OT TOUYKH J10
[JIOCKOCTH, PACCTOSIHUE MEXKIY IPSMBIMU, PACCTOSTHIE MEXTY
[IOCKOCTSIMU, TUIOIIAb c(hepbl, MIO0IA1b TOBEPXHOCTH

[ paMM/JIbl, TPU3MBL, KOHYCa, IIWINHApPaA, 00beM Ky0a,
MPSIMOYTOJIBHOTO MapajuIeIIeIUIe/Ia, THPAMHIBI, TIPU3MBIL,
[MIMHIpA, KOHYCA, [apa; YMEHHE HaXOAUTh OTHOIIICHUE
00BEMOB MTOO0HBIX (HUTYD;

- YMETh CBOOOHO ONEPUPOBATH MOHATHAMU: ABHKCHHE,
[apajIebHbIM IEPEHOC, CUMMETPHS Ha IJIOCKOCTH U B
[IPOCTPAaHCTBE, IOBOPOT, IpeoOpazoBaHuE MOA00US, MOAO0HbIE
(burypbl; yMeHHE paclio3HaBaTh paBHbIE U OJJOOHBIE (PUTYPHI, B
TOM 4HCJI€ B IPUPOJIE, UCKYCCTBE, AapXUTEKTYPE; YMEHUE
MICTI0JIb30BaTh T€OMETPUYECKHE OTHOLIEHHSI, HAXOIUTh
reoMEeTpUUECKUE BETMYMHBI (JUTMHA, YOI, IUIOMaab, 00bEeM) IPU

[PCHICHUHU 3a1a4 U3 APYTrux y‘{e6HBIX npeamMEeTOB U U3 peaJ’ILHOI\/'I




PKI3HU,

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATHSAMU: MPSIMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPAUHATHI TOUKU, KOOPAHUHATHI
BEKTOpa, CyMMa BEKTOPOB, POU3BEACHUE BEKTOPa HA YUCIIO,
[pa3IoXKEHUE BEKTOpa Mo 0a3ucy, CKaIsipHOE POU3BEICHUE,
BEKTOPHOE MIPOU3BEICHUE, YTOJI MKy BEKTOPaMH; YMEHUE
11CII0JIb30BATh BCKTOpHI)If/'I n KOOpILHHaTHI)IfI MCTO JIA pCHICHUS
reOMETPUUYECKUX 3a1a4 U 33/1a4 APYTuX y4eOHBIX IPEIMETOB;
OTNEPUPOBATH MOHATUSAMHU: MaTpula 2x2 1 3x3, onpeneanuTeb
MaTpPUILIbI, FEOMETPUYECKHI CMBICIT OTIPEACITUTENS;

- YMETh MOJIEJINPOBATh PEAJIbHBIE CUTYallUH Ha SI3bIKE
MaTEMaTUKH; COCTABIIATh BhIPA)KEHUS, yPAaBHEHUS, HEPAaBEHCTBA U
X CHCTEMBI 10 YCJIOBHIO 3a/1a4H, UCCIIEI0BAaTh IOCTPOEHHBIE
MOJIETN C UCIIOJIb30BAHUEM alapara ajireopsl,
MHTEPIIPETUPOBATH ITOIYYCHHBIN PE3yIbTaT; CTPOUTH
MaTEMaTUYECKHE MOJIEIIH C TOMOIIBI0 TEOMETPUUECKUX ITOHATUI
1 BEJIMUMH, PELIaTh CBSA3aHHbIE C HUMH ITPAKTUYECKHUE 3a/1a4y;
COCTaBJIATh BEPOSATHOCTHYIO MOJIENb U HHTEPIIPETUPOBATH
[10JTy4E€HHBIN pE3yJIbTaT; pelaTh NPUKIAAHbIE 3a0a4n
CpEICTBAMHU MaTEMAaTUYECKOr0 aHaJIN3a, B TOM YHCJIE COLUAIbHO-
HPKOHOMHYECKOTO U (PU3UIECKOTO XapaKTepa;

- YMEHHE BBIOMPATh MOJIXOIAIINNA METO/ IJIsl PEIICHHS 3a1a4H,
MOHMMAaHUE 3HAYUMOCTH MAaTEMATHKHU B U3yUYE€HUU MPUPOTHBIX U
OOIIECTBEHHBIX MIPOLIECCOB U SABIICHUH; YMEHUE PACTIO3HABATH
[IPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B UCKYCCTBE, YMEHHE

[IPUBOAUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITUNA POCCUMCKON U




MHUPOBOI MAaTEMaTU4YECKON HAYKH

OK 02 Mcmnonp3oBaTh
COBPEMEHHBIE CPE/ICTBA
[TOMCKa, aHAIu3a U
MHTEPIIPETany HHHOPMAIIUH,
1 THPOPMAIMOHHBIE
TEXHOJIOTHH JIS1 BBIIIOJTHEHMUS
3amay nmpodeccruoHanbHON
eI TeIbHOCTH

B obOnactu HCHHOCTH HAYYHOTI'O ITO3HAHUA:

-c(hopMHUPOBAaHHOCTH MHUPOBO33PEHH,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH M OOIIECTBEHHON MpPaKTHKH,
OCHOBaHHOTO Ha nanore KYJbTYD,

CIIOCOOCTBYIOILIIETO OCO3HAHHIO CBOErO0 MeECTa B
[OJIMKYJIBTYPHOM MUDE;

- YMEeTh OIEpUPOBATH MMOHATUSAMH: paLMOHANbHAs (DYHKIUS,
rokaszatenbHas GYHKIUS, CTeNIeHHas: PYHKLUS, JorapupmMuyecKasy
(byHKIMS, TPUTOHOMETpUYECKUEe (YHKINHU, oOpaTHbIC (QyHKINH;
YMEHHE CTPOHTH TpadUKH HM3YYCHHBIX (DYHKIHMHA, WCTIOIH30BATH
rpaduKd TpU HW3YYEHUH TIPOIECCOB M 3aBHCHMOCTEH, TIpH|
[pEIIEHNH 3a7a4 M3 JPYTHX YYEOHBIX NPEAMETOB M 3a1ad W3
peabHON JKM3HU; BBIpaKaTh (OPMYJIaMH 3aBUCHMOCTH MEXKNY)|

- COBCPHICHCTBOBAHHC SI3LIKOBOM M qHTaTeHBCKOﬁBCHHqHHaMH;

KYJbTYpPbl KaK CpCACTBa B3aHMOﬂeﬁCTBHH MCIKAOY]
VIFOABbMH W ITIO3HAHUA MUPA,
- OCO3HAaHHMC INICHHOCTHU Hﬁy‘-lHOfI JACATCIIBHOCTH,

FOTOBHOCTH OCYIIECTBIISITh MIPOCKTHYIO
ICCTIEOBATEIIbCKYIO JEATEIbHOCTh MHANBUIYATBHO,
1 B rpymIe.

OBnaneHue YHUBEPCATbHBIMU y4eOHBIMU

[03HABATEIbHBIMU JICHCTBUSAMU:

B) paboTa ¢ nHpOpManueit:

- BJaJIeTh HABBIKAMU TOJy4eHUS HH(POpMAIMU U3
MCTOYHUKOB  Pa3HBIX

THUIIOB, CaMOCTOATCIIbHO

OCYHICCTBJIATL NOUCK, aHAJIN3, CUCTCMATU3AILUIO H

MHTEpIIpEeTalMi0 MHGOPMaLlUU Pa3IUYHbIX BUAOB H[°

(hopm mpecTaBIeHNS,
- cO3/1aBaTh TEKCThl B PAa3UYHBIX Qopmarax ¢
y9eTOM Ha3HaueHWs WHQOpManMu U IEeNIEBOH
QyJUTOpUH, BBIOUpas  ONTHUMAIBHYIO

IIPCACTABJICHUA U BU3YyaJIN3allUN,

q)OpMyTOM YHUCJIC

- YMETb ONEPHUPOBATH TMOHSATHUSMH: TOXKICCTBO, TOXKIECCTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHMM

yYl HEPAaBEHCTB, PABHOCWIBHOCTh YPAaBHEHHI, HEPABEHCTB U CUCTEM,

[pallMOHaIbHbIC, MPpPALMOHAIBbHBIC, MOKA3aTEIbHbIE, CTEIICHHBIE,
morapudmuueckue, TPUTOHOMETPUUECKHUE YpaBHEHUS,
HEpPaBEHCTBA U CUCTEMBI; YMETh peliaTh YPaBHEHUs, HEPABEHCTBA)
11 CUCTEMBI C ITIOMOIIBIO PA3IMYHBIX IPUEMOB; pelIaTh YPaBHEHHU,
HEPABEHCTBA M CUCTEMBI C IIApaMETPOM; NMPUMEHATh YPaBHEHUS,
HEpPAaBEHCTBA, UX CUCTEMBI JUISl PELICHUS] MAaTEMaTHYECKUX 3a]ay

1 33/1a4 U3 PA3IMIHBIX 00JIaCTe HAYKH U PEeaTbHOM KU3HH,

yMeTb CBOOOAHO ONEPUPOBATH
[TapajuleIbHbII  [IEPEHOC,

HOHATUSAMH:  JIBWKEHHE,
CUMMETpUST Ha IUIOCKOCTM U B
[IPOCTpaHCTBE, MOBOPOT, MpeoOpazoBaHHE IM0A00Us, MOJOOHBIE
(Urypel; yMETh pacro3HaBaTh paBHbIE U MOJOOHBIE (UTYDHI, B
npupoze,
reoMeTpUYECKUe

B UCKYCCTBE, apXUTEKType; YyMETh

1CITOJIB30BaTh OTHOLICHUA, HaXOaUTH|

reoMeTpUYecKre BEIHUUHBI (JAJIMHA, Yo, IUIOoIalb, 00beM) IpH




- OLCHMBATDH AOCTOBCPHOCTD, JCTUTUMHOCTD

nH(popManuu, ee

MOPaAJIBHO-3TUYCCKUM HOPMaM;

COOTBCTCTBUEC IIPABOBBIM U]

- HUCIOJb30BaTh CpeACTBa HHPOPMAIMOHHBIX H

[KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pEeICHUH
KOTHHUTHBHBIX, KOMMYHHKATHBHBIX H
OpraHU3allMOHHBIX 3aaad C CO6HIOI[CHI/ICM

TpeOOBaHUN SPrOHOMHKH, TEXHHKH O€30MacHOCTH,

TUTUEHBI, pPecypcocOepekeHHs, TIPaBOBBIX M|
PTUYECKMX  HOpPM, HOPM  HH(QOPMAIMOHHOI]
0€3011aCHOCTH;

- BJIQJCTh HABBIKAMHU DPACIIO3HABAHUS M 3allUTH]
nHpopManuu, HWHPOPMAIIMOHHOK
ITUYHOCTH

0€e30I1aCHOCTH

pEIICHNN 33Ja4 U3 JPYrMX Y4eOHBbIX MPEIMETOB M U3 PEaJIbHOU
PKU3HU

OK 03 [1nanupoBaTs u
[peaTn30BBIBATh COOCTBEHHOE
MpoQeCCuOHAIBHOE U
ITTIHOCTHOE Pa3BHUTHE,
[PEINPUHIMATEIECKYIO
NesITeIbHOCTD B
npodeccuoHabHOU chepe,
MICTI0JIb30BaTh 3HAHUS IO
(bMHAHCOBON TPaMOTHOCTH B
PA3INYHBIX )KU3HEHHBIX
CUTYaIHsIX

B o6nactu 1yXxOBHO-HPaBCTBEHHOTO BOCITUTAHMUS:

-- C()OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMA,
PTUYECKOI0 MOBEICHUS;

- CIIOCOOHOCTH OLIEHHMBATh CUTYalMIO U MPUHUMATH
OCO3HaHHBIE PELICHUS, OPUEHTHUPYSICh HA MOPAJIBHO-|
HPaBCTBEHHBIE HOPMbI U IEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B IIOCTPOECHUE
YCTOHYMBOTO OYyIyIIEro;

- OTBETCTBEHHOE OTHOILLEHUE K CBOUM POAMUTEISAM U
(MIM) OpyrMM WIEHaM CEMbH, CO3/JaHHI0 CEMbU HAJ
OCHOBE  OCO3HAaHHOIO  IPUHATHA  LEHHOCTEH]
CEMENHON KW3HU B COOTBETCTBUHM C TPATULIMIMHU
HaponoB Poccuu;

OBJageHue

YHUBEPCATBHBIMU  PETYJISTUBHBIMU

- yMEThb OIIEpUPOBATH MIOHATUSIMH: paluOHaJIbHBIE,
MPPALMOHAIIBHEIE, [I0Ka3aTelbHbIE, CTEIICHHBIE,
nmorapuMUUECKue,  TPUTOHOMETPUYECKHE  YpPaBHEHUS U

HEpaBEHCTBA, UX CUCTEMBI;

- yMETb OIEpUpPOBaTh TMOHATHSIMU: MHOTIOIPaHHMK,
KyO, mapasienenuner,

CCUCHUC

MHOTOTpaHHUKA, npusMa, MUPAMHIA,
(burypa u moBepxHOCTb BpallleHUs, IUIUHIP, KOHYC, 1Iap, cdepa,
cedeHUss (QUTYpHl BpAIIEHUS, IJIOCKOCTh, Kacaromiascs chepsl,
UIMHApPA, KOHYCA, oAb MOBCPXHOCTHU NMHUPAMHUIBI, IIPU3MBI,
UATUHApPA,  Iwiomaas  chepsl, KyOa,
MPSMOYTOJBHOTO  MMapajulelienuiea, I[HUPAMUIBI,  MPHU3MBI,

[MUJINHApPA, KOHYCa, I1apa; YMCHUC I/1306pa)KaTB MHOT'OI'PaHHHKH M|

KOHYCa, 00beM

[IOBCPXHOCTU BpallCHHUA, HUX CCUCHUA OT PYKH, C IMOMOLIBIO

UCPTCIKHBIX HHCTPYMCHTOB HW JJICKTPOHHBIX CPEACTB; YMCTH




ICHCTBUSMMU:

Q) CaMOOPTaHMU3AIHUS:

- CaAMOCTOSTEIHHO OCYIICCTBIIATH MO3HABATEIBHYIO
IeSITEeNIbHOCTD, BBISBISATH MPOOJIEMBbI, CTAaBUTH M|
dhopMyITupOBaTh COOCTBEHHBIC
00pa3oBaTeNbHON  JIEATENHHOCTH U JKU3HEHHBIX

3aJa4un B|
CUTyalluidX;

CaMOCTOATCIIBHO COCTAaBJIATL IIJIaH PCIICHUS]

MpoOJIeMBl C  yY4eTOM HUMEIOIIUXCS  PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHHH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CrIocoOCTBOBAaTh (POPMUPOBAHUIO W TIPOSBIICHUIO
[IMPOKON 3pYIUIMHM B pa3HbIX O0JACTSIX 3HAHHM,
[IOCTOSIHHO TIOBBIIIATh CBOW 0Opa3oBaTENbHBIM U
KyJIbTYpHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MCTIONB30BAaTh TMPUEMBl pedIeKCUU ISl  OILICHKH
CUTyalluu, BbIOOpa BEPHOI'O PELLICHUS;

YMETh OLICHMBATh PUCKA U CBOEBPEMEHHO
[IPUHUMATh PEIICHUS 110 KX CHUYKEHUIO;

B) SMOITMOHAJIBHBIA HWHTEJUICKT, TPEATIOararoniu]
c(hOPMHUPOBAHHOCTb:

BHYTPEHHEN MOTHUBALIMH, BKIIFOYAIOLIEN CTPEMIICHUE
K JOCTHXKEHUIO ILEMM U YCHEeXy, ONTHUMU3M,
MHUIMaTUBHOCTh, YMEHUE JEHCTBOBATh, UCXOAS U3
CBOMX BO3MO>XHOCTEH;

- OMITaTHUH, BKJIIOYAIONIEH CIIOCOOHOCTHL MOHHMMATH
PMOLIMOHAIBHOE COCTOSIHUE APYTUX, YUUTHIBATH €r0

[IpY OCYIIECTBICHUN KOMMYHHKAIMH, CIIOCOOHOCTD

[pacIio3HaBaTb CUMMCTPHUIO B IIPOCTPAHCTBC,; YMCTH pPaCIliO3HABATDH
ITPpaBUJIbHBIC MHOTOI'PAaHHUKU;

yMEThb ONEepUPOBaTh MOHATHUAMM: NPSMOYIOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJSIPHOE IPOU3BENICHUE,

Yrojl MEXIy BEKTOpPAMH, CyMMa

BEKTOPOB, IPOM3BEICHHE BEKTOpPa HA 4YHUCIIO; HAXOAUTH C
MOMOIIIBI0 M3YYEHHBIX (DOPMYJT KOOPAMHATHI CEPEIUHBI OTpE3Ka,

[PACCTOAHNUEC MCKAY ABYMS TOUKaAaMH




K COUYBCTBHUIO U COTICPSIKUBAHHUIO;
- COIMAITLHBIX HABBIKOB, BKITFOYAIOIINX CIIOCOOHOCTH
BBEICTPAaWBaTh OTHOIICHUS C JPYTHUMH JIFOIBMH,
3a00TUTHCA,
KOH(JIUKTBI

MPOSABIATh MHTEPEC U pa3peliarh

OK 04 DpdexTrBHO
B3aMMO/ICHICTBOBATH U
paboTaTh B KOJIJIEKTUBE U
KOMaH/1e

COTOBHOCTH K CaMOpPAa3BUTUIO, CAMOCTOATCIBHOCTH
1 CAMOOIIPCACICHUIO,

-OBJIaICHUC HaBbIKaMH y‘le6HO—HCCHCHOB&TGHBCKOﬁ,
HpOCKTHOﬁ M COIUATIbHOM ACATCIIBHOCTH,

OBnajieHue YHUBEPCATIbHBIMU KOMMYHUKATHBHBIMHY|
ITeCTBUSIMU

0) COBMECTHAsI IeATEIbHOCTb:

- TMOHMMAaThb M HCMOJb30BaTh MPEUMYIIECTBA
KOMAaH/IHOW ¥ WHIMBUyaJIbHOW PabOThI;

- T[PUHUMATh €M COBMECTHOM JI€ATEIbHOCTH,
OpraHU30BbIBATH U KOOPAMHUPOBATH JEHCTBUS 110 €€
JTOCTHKEHUIO: COCTAaBJISITh IUIaH  JIEHCTBHIA,
[pacripeieNiaTh POJIU C y4€TOM MHEHHUH YYaCTHUKOB

00CYyKJaTh pe3yIbTaTbl COBMECTHOU paboThI;

- YMETb OIIEpUPOBATh NMOHATUSMHU: CIIy4aiHBIA OIBIT U CIIy4alHOE]
COOBITHE, BEPOSITHOCTh CIyYailHOTO COOBITHS; YMETh BBIYHCISTH
BEPOSATHOCTb C  MCIOJb30BAaHUEM TIpaUUEcCKUX  METOJOB;
[PUMEHSTh (OPMYJIbI CIOKEHUS U YMHOXKEHHUS BEPOATHOCTEH,
KOMOWHATOpHBIE (akThl W (HOpMyNIBI TIPU PEIICHWH 3a]ad;
OLIEHMBATh BEPOSITHOCTU PEAJbHBIX COOBITHH; 3HAKOMCTBO CO
YMEHHE MPHUBOIUTH IMPUMEPB]

quceili B IPUPOAHBIX U

CIIy4aliHBIMU
[IPOSIBIICHUS

BEJIMYMHAMHU;
3aKOHAa OOJBIIHAX
0OIIIECTBEHHBIX SIBJICHUAX;

- YMETh CBOOOJHO OIEPHUPOBATH IMOHSATHUSMH: CTEIIEHH C IIEIBIM|
CTCIICHH,
CTEIICHb C JICHCTBHUTCIBHBIM

[MIOKAa3aTCJIEM, KOPCHb HaTypaHBHOfI CTCIICHb C
[PallMOHAJIbHBIM  I1OKA3aTCJICM,
(BeI_I_ICCTBeHHBIM) I10Ka3aTecjieM, norapmbM qucia, CHHYC, KOCUHYC

M1 TAHI'CHC ITPOU3BOJIBHOI'O YUCJIA;

- KOOPAUHUPOBATH U BBINIOJIHATH pa60Ty B YCJIOBHAX]

- yMeTh CBOOOJHO OINEPUPOBaTh MOHATUSAMU: TpadUK (QYHKIHH,




[peaIbHOTO, BHUPTYAJIBHOTO W KOMOMHHMPOBAHHOTO
B3aMOJICHCTBHS;

OCYIIECTBIISATh  MO3UTUBHOE  CTPATETHUECKOE
[IOBEJICHUE B PAa3IUYHBIX CHUTYALMSIX, IPOSIBIIATH
TBOPUYECTBO U BOOOpaskeHHe, ObITh MHUIIUATUBHBIM.
OBnajieHue  YHHUBEPCAIBHBIMU  PETYJSITUBHBIMHY]
ICHCTBUSMMU:

) IPUHSITHE Ce0sl ¥ IPYTHX JIFOICH:

- IPUHUMATh MOTUBBI U apTYMEHTBI JIPYTUX JIOJCH]
[IpU aHaJIM3e PE3yJIbTATOB JEATEIbHOCTH;

- IPU3HABATh CBOE MPABO M MPABO IPYTHUX JIFOACH HA)
OIIOKU;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C MO3UIIUU

JIPYTOro 4€JIOBCKa

oOpaTHast PyHKIUS, KOMIO3UIMA (DYHKIMHA, THHEHHAs QyHKIuS,

KBajpaTHuHas (yHKUUS, CTeNeHHas (QyHKOUS C  LEJIbIM
[oKazaTeieM, TpUTrOHOMeTpuuyeckue  (QyHKUUH, OOpaTHBIE
TPUTOHOMETPUUYECKHE ¢byHKIHY, NoKa3aTeIbHast u

imorapudmudeckas QyHKIIMH; YMETh CTPOUTH rpaduku (yHKIIUH,
BBITOJIHATH NpeoOpazoBaHusl rpauKkoB QyHKIUH;

YMETh UCHONB30BaTh TpapuKd QYHKIUH I HW3ydeHHS
[IPOLIECCOB M 3aBUCUMOCTEH MpHU PELIEHUH 3a7ad U3 JIPYTUX
y4eOHBIX IPEIMETOB BBIPAYKATH,

(bopMy.]'IaMI/I 3dBUCUMOCTH MCKY BCIIMUUHAMM

W U3 peaJbHOW IKU3HHU;

CBOOOJHO OMNEPUPOBATH MOHATUSAMHU: HYETHOCTh (PYHKIUH,
byHKIMH, byHKIHH,
MOHOTOHHOCTh (DYHKLIMH, dKCTpeMyM (QYHKIUH, HauOojblliee U

IMCPUOANIHOCTD OrpaHUYCHHOCTD

HauMeHbIllee 3HaueHUus (QYHKIUUM Ha TPOMEKYTKE; YMETh

[IPOBOAMTH HCCIEIOBAaHUE (PYHKIINH;

- YMETb HCIOJb30BaTh CBOMCTBA W Tpapuku (QYHKUUH a7
peIlICHHsI YpaBHEHWI, HEPABEHCTB M 3aJay C IapaMeTpaMu;
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH MHOXKECTBA pEIICHUH
YpaBHEHHIA, HEPABEHCTB U MX CHCTEM

OK 05 Ocy1uiecTBisATh YCTHYIO
1 TICHbMEHHYO
KOMMYHHKAIIO Ha
rOCY1apCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
[y4eToM 0cOOEeHHOCTEN

COL[MAIBHOTO U KYJIbTYPHOTO

B 001acTH 3CTETHYECKOTO BOCIIUTAHUS

9CTECTUYCCKOC OTHOILICHHUEC K MHUPY, BKIKOYasd

DCTETUKY ObITa, HAYYHOTO U  TEXHUYECKOTO
TBOpPUECTBA, CIOPTa, Tpylda U OOIIECTBECHHBIX|
OTHOIIICHUI;

- CIIOCOOHOCTH BOCIIpUHHUMATL Pa3JINYHBIC BUIbI

- YyMETh OIEpUpPOBaTh MOHATUSIMU: CpelHee apudMeTHdyecKoe,
MeauaHa, HauOolblliee W HaWMEHbIIee

IUCTICPCUS, CTAHAAPTHOC OTKJIIOHCHUEC YU CJIOBOT'O Ha60pa; YMCHUC

3HAYCHUS, pa3Max,
M3BJICKaTh, UHTEPIIPETUPOBATh HH(POPMAIIUIO, TIPEACTABICHHYIO B
Ta0yuiax, Ha JuarpamMmax, rpadukax, OTPa)Karollylo CBOWCTBA
[peaTbHBIX MPOLIECCOB U SBICHUIA; MPEICTABIATH HHPOPMALIUIO C

MCKYCCTBA, TpaAUIIUU U TBOPYCCTBO CBOCTO U APYTHUX

TTOMOIIBIO Ta6J'H/III U auarpamm, HCCICIOBATH CTATUCTUUYCCKHC




rPa’kKIaHCKO-MTATPUOTUYECKYIO
[MO3UIINIO, IEMOHCTPUPOBATH
0CO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaIUIIMOHHBIX
00I1IeUEeIOBEYECKUX
[IEHHOCTEH, B TOM YHUCJIE C
y4eTOM rapMOHM3ALUU

paX<1aHCKOW UAEHTUYHOCTH;
- [IeJIEHAIIPABIIEHHOE Pa3BUTHE BHYTPEHHEN MO3ULIMN
ITMYHOCTH  HA

OCHOBC JOYXOBHO-HPAaBCTBCHHBIX|

ieHHocTed HapoaoB Poccuiickoii  ®enepanuu,
MCTOPHYCCKUX

Tpaauuuid, QOPMHUPOBAHUE CHUCTEMBI

u HallMOHAJIbHO-KYJIbTYPHBIX|

3HA4YMUMBIX

KOHTEKCTa HApOJIOB, ONIYIIATh SMOIMOHAIBHOE BO3JCHCTBUEIaHHBIC, B TOM YHCJIEC C MPUMEHCHUEM TpaUuecKHX METOJIOB H
ICKYCCTBa; PIIEKTPOHHBIX CPEJICTB;
- yOEXIIEHHOCTh B 3HAYMMOCTH IS JIMYHOCTH W
0OIIIeCTBA OTEUECTBEHHOTO M MHPOBOTO HCKYCCTBa,- YMETh OINEPUPOBATH MOHATHAMH: TOYKA, TPAMAs, IMUIOCKOCTS,
DTHUYECKHX KYJIBTYPHBIX TPaIMLIMA ¥ HApOAHOrofIPOCTPAHCTBO, ABYIPAHHBIH Yroil, CKPELIMBAIOLIMCCS IpPsMBbIC,
TBOPUYECTBA; MapajuIeNbHOCTh U TEPIECHANKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH,
- TOTOBHOCTb K CaMOBBIP@XCHUIO B Pa3HbIX Buaax|yr'oll MCXAY IPAMBIMH, YIOJI MCKIAY HpSIMOfI " INIOCKOCTBIO, YT'OJI]
ICKYCCTBa, CTpEMIICHUE MPOSABIIATE kauecTBaAMCKAY IUIOCKOCTAMH, PACCTOAHUC OT TOYKH 10 IIJIOCKOCTH,
TBOPYECKOH JTHIHOCTH; [PACCTOSTHUE MEXAY MPSMBIMHU, PACCTOSHUE MEKTY TUIOCKOCTSIMH,
OBnazieHue YHUBEPCAIbLHBIMA KOMMYHUKATHBHBIMHY]
e CTRIAMN: - YMETh HCTOJIb30BaTh MPHU PELICHUH 337a4 U3y4YCHHbIE (PaKThI U
a) OGLIEHHE: TEOpEeMBbI TIAHUMETPUU; YMEHHE OIEHUBATh Pa3Mepbl OOBEKTOB
- OCYLIECTBIATh KOMMYHMKAIMU BO Bcex c(epax[OKPYKAOMICro Mrupa
PKU3HU;
- pacro3HaBaTh HeBepOaldbHBIE CPEACTBA OOIICHMS,
[MOHMMATh  3HAYEHUE  COIMAIBHBIX  3HAKOB,
[pacrio3HaBaTh MPEANOCHUIKU KOH()ITUKTHBIX
CUTYaIlUi ¥ CMST9aTh KOH(DIUKTHI,
- pPa3BEpPHYTO M JIOTMYHO H3JaraTh CBOIO TOYKY
3pEHUs C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB

OK 06 IIposBisaTs - OCO3HaHME  OOy4YalOUIMMHCS  POCCHUICKOMW- yMETh ONEPUPOBAThH MOHATHAMU: IPSIMOYTOJIbHAS CHCTEMa

KOOpJMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJISIpHOE MPOU3BEICHHE, YTOJI MEX/1y BEKTOpaMu, CyMMa
BEKTOPOB, IPOU3BEIEHUE BEKTOPA Ha YMCIIO0; HAXOAUTH C
[MOMOIIbIO U3YUYEHHBIX (hOPMYJI KOOPIUHATHI CEPEIUHBI OTPE3Ka,
[PACCTOSIHUE MEX]Ty TBYMSI TOUKAMU;

HCHHOCTHO-CMBICJIOBBIX YCTaHOBOK,

-YMETh BBIOUPATH MOAXOISAIINI H3yUYEeHHBIA METO/T ISl PEIICHUS




MEKHAIMOHATBHBIX U
MEXPEJIUTHO3HBIX OTHOIICHHIH,
[IPUMEHSTH CTaHIAPTHI
AHTUKOPPYIIIUOHHOTO
[OBE/ICHUS

AHTUKOPPYILIMOHHOTO MHPOBO33pPEHHS,

[TPaBOCO3HAHHS, JKOJIOTUYECKON KYJIBTYPHI,
CIIOCOOHOCTH CTaBUTh LEIH U CTPOUTH KU3HEHHBIE
[IIaHBI;

B yacTu rpa’kgaHCKOro BOCIIUTaHUS:

OCO3HAaHUE CBOUX KOHCTUTYLMOHHBIX IIpaB H

O6H33HHOCTCﬁ, YBAXXCHUC 3dKOHA U ITPABOIIOPAAKA,

MPUHATHUC TPAAUIIUOHHBIX HanmnOHAJIbHBbIX,

00I11eYeTTOBEYECKIX I'YMaHHCTHYECKUX u

JICMOKPATUYCCKHUX HGHHOCTGI\/JI;

T'OTOBHOCTBH IIPOTHUBOCTOATH HNACOJIOTNH

PKCTpEMHU3Ma, HaI[MOHAJIN3Ma, KceHo(hoouw,
TUCKPUMHMHALIMKA T10 COIMAIBHBIM, PEITUTHO3HBIM,
[PACOBBIM, HAIIMOHAIBHBIM IPHU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO AESTEIHHOCTH B
MHTEpecax TPa)JIaHCKOro O0IIeCTBa, y4acTBOBATH B
o01ieo0pa3oBaTeIbHOM

CaMOYIIPaBJICHUH B

OpraHu3alyy U JETCKO-FOHOIIECKUX OPraHU3ALUAX;
- YMEHHUE B3aUMOJICKCTBOBATh C COIMAJIbHBIMU
MHCTUTYTaMU B COOTBETCTBUU C UX (YHKIUSIMH |
Ha3HA4YCHHEM;

- TOTOBHOCTh K T'YMAHHUTapHOM U BOJIOHTEPCKOMH|
1eATEIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHHUS:

- chopMHpPOBAaHHOCTH POCCHUICKON TpaKTAHCKOMN
MICHTUYHOCTH, NAaTPUOTU3MA, YBAKEHUS K CBOEMY)
HapO/y, YyBCTBa OTBETCTBEHHOCTHU niepes Poaunoi,
FOpJIOCTH 32 CBOM Kpai, cBOI0 PoauHy, CBOM S3BIK M|

KyTBTYDY, u

IIpomIoe HaCTOAIICC

3aa4u, paCliO3HaBaTb MATECMATHYCCKUC (1)aKTI>I n
MATEMATUYCCKHUE MOJCTIN B ITPUPOJHBIX U O6HI€CTB€HHI>IX
SIBIICHUAX, B UCKYCCTBE; YMEHUE IIPUBOIUTE IIPUMEPEHI
MaTeMaTUYECKUX OTKPBITUH POCCUNUCKON U MUPOBOM
MaTeMaTHUeCKON HayKH.

- YMETb OIIEpUPOBATh NOHATUSAMHU: CIIy4aiHBIA OIBIT U CIIy4alHOE]
COOBITHE, BEPOSTHOCTh CIy4YalHOTO COOBITHS; YMETh BBIYMCIIATH
C  HCIIOJIB30BAHHEM

BEPOSTHOCTh rpaduyeckux

[PUMEHSTh (OPMYJIBI CIOKEHUS U YMHOXKEHHUS BEPOATHOCTEH,

METO/IOB;

KOMOMHATOpHbIE (aKThl W (QOpPMYJBl TMPU pPELUICHUH 3a7ady;

OLCHHUBATb BCPOATHOCTHU PCAJIbHBIX CO6BITPII>1; 3HAaKOMCTBO CO
CﬂyqaﬁHLIMH BCJIMYMHAMHU, YMCHHUC TNPUBOJUTH IPUMCEPLI
[IPOSIBJICHUA  3daKOHaA OONBIIMX YHCEI B NpUPOAHBIX U

O6H.[CCTBCHHBIX SBJICHHUAX




MHOTI'OHAIIMOHAJILHOTO Hapoja Poceuu;

- HCEHHOCTHOC OTHOIICHHUC K TOCYIapCTBCHHBIM
CHUMBOJIaM,  HCTOPHYECKOMY U IIPUPOTHOMY
HaclleIl0, MaMATHUKAM, TPAaJulMsIM HapoJOB
Poccun, noctmwkenusm Poccun B Hayke, HCKYCCTBE,
CIIOpTE, TEXHOJIOTUAX U TPY/IE;

- yjeiiHas yOexXJIEHHOCTb, TOTOBHOCTh K CIIY>KEHUIO
n 3amure OTeuecTBa, OTBETCTBEHHOCTh 3a €TI0
Cyap0y;

OCBOCHHBIC O6y‘~IaI-OHII/IMI/IC$IMC)KHpC[[MGTHI)IG
[IOHATUA W YHUBCPCAJILHBIC y‘-I€6HI)IC HGI\/'ICTBI/IH
(peryJiiTUBHBIE, II03HABATENbHBIE,
KOMMYHUKaTHBHBIE);

- CIIOCOOHOCTD MX UCIIOJIb30BaHUs B II03HABATEILHOU

1 COIMAJIbHOM  TPAKTUKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY TJITAHUPOBAHUIO u
OCYIIECTBIICHUIO yaeOHOU NeSTeTLHOCTH,

OpraHu3ali  y4eOHOro  COTpyJHHUYECTBA  C
[eJarornyecKkuMu pabOTHUKAMHU U CBEPCTHUKAMH, K|
Y4acTMIO B TIOCTPOEHUHM  HMHJIMBUAYaJIbHON
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
MCCIIEI0BATEBCKOM, MPOEKTHON U COIMAIbHOM
eI TEILHOCTH




OK 07 CozeiicTBoBath
COXPAHEHHUIO OKpYXKarolen
Cpelbl, pecypcocOepekeHHUIO,
[PUMEHATH 3HAHUS 00
M3MEHEHUU KJIMMaTa,
[IPUHIUITBI OEPEXKINBOTO
[IPOM3BOJICTBA, 3P(PEKTUBHO
IIEHICTBOBATH B UPE3BbIYANHBIX
CUTYyaLUIxX

- HC IPHUHUMATH I[GflCTBI/ISI, IMpUHOCAIINE BpPC/

OKpYKarollei cpee;
- yMeTb  MPOTHO3UPOBaTh  HEOIATONPUSATHHIE
PKOJIOTMYECKHE TOCHEACTBUS MPEeANPUHIMAEMbIX|

NeCTBUM, TPEOTBpALIaTh UX;

- pACIIMPUTH OMBIT JEATEIHHOCTH JKOJIOTUYECKON
HAMIPaBJICHHOCTH;

- pa3pabaThIBaTh IUIaH PEIICHUs IPOOIEMBI C yUeTOM|

AHaIN3a HAMEIOIINXCS MaTepUaTbHBIX 5
HEeMaTepHUATbHBIX PECYpPCOB;

- OCYIICCTBIIATH  IICJICHANPABICHHBIA  TTOWCK
[epeHoca CpeIcTB M CHOCOOOB  JCHCTBUSA B

podeccuoHaNbHYIO0 Cpemy;

- YMETh MEPEHOCUTHh 3HAHUS B MO3HABATEIbHYIO U
[IPAKTUYECKYIO0 00IACTH KU3HEAEATEIILHOCTH,

- [pejJiaraTh HOBBIE IPOEKTHI, OLIEHUBATh HJIEU C
[MO3UIIMK HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKOH]
3HAYMMOCTH;

AaBaTb OHLCHKY HOBBIM CHUTyalWsIM, BHOCHUTDH
[KOPPEKTHBBI JCATCIIBHOCTD,

COOTBECTCTBUEC PE3YJbTATOB LCIAM

B OLCHMBATDH

YMEThb ONEpPUpPOBATH MOHATUSAMHU: (QYHKIHS, HETNpepbIBHAS

(GyHKIUS,  [POW3BOJHAs, MEpBOOOpa3Has,  OIpeaeTIeHHbIN
MHTETpal; yMETb HAXOJUTh IPOU3BOJIHBIE 3JIEMEHTApPHBIX
(YHKIMH, MCIONIB3Ysl CIPaBOYHBIE MaTepHajbl; UCCIEN0BaTh B

HpOCTCﬁH.IPIX ClIydasax (byHKI_II/II/I Ha MOHOTOHHOCTHb, HaXOIUTb
CTPOUTH
arrmapara

HauOONbIINE W HAUMEHBIINE 3HAYEHUS (pYHKHHﬁ;

rpa(pmcn MHOT'O4YJICHOB C HUCIIOJIB30BaAHHUEM

MaTeMaTUYECKOr0 aHalau3a; I[PUMEHSATb IPOU3BOAHYIO IIpH

pelleHnn  3ajad = Ha

OPHUCHTHPOBAHHBLIC 3ada4u Ha HauOOJIBIIINE ¥ HAUMEHBIIHE

JABMOKCHUC, peaTtb IIPAKTHUKO-

3HAYEHMSI, HA HAXO0XKJICHHUE ITyTH, CKOPOCTU U YCKOPEHHS;

- YMETh ONEepUpOBaTh MOHATUSAMH: IBH)KEHHE B IPOCTPAHCTBE,
nogo0HbIe (DUTYpBI B MPOCTPAHCTBE; MCIOIB30BaTh OTHOIICHUE]
[UIOINAZeH MOBEPXHOCTEH M O0BEMOB MOMOOHBIX (GUTYp TIpH|
[pEeILICHIH 33a4;

- YMETh BBIYUCISITH T€OMETPUYECKHE BEIWYHHBI (JIJIMHA, YTOJI,
1011216, 00BEM, IJIOMIAAb IIOBEPXHOCTH ), UCTIOB3YS H3yUEHHBIE
(OpMYIIBI 1 METOIBI




2. CTpyKTypa U coaepxkanue o01eodpa3oBaTeJIbHOH JUCIHIUIIIMHBI

2.1. O0beM JUCUMILIMHBI U BUABI Y4eOHO# padoThl

Bua yuyeOHoii padoThI Oovem ¢
yacax*

O0bem 00pa3oBaTeJIbHON MPOTPAMMBI U CHMILIMHBI 268

B T.Y.

OcHoBHOE coJep:KaHue 268

BT. 4..

TEOPETUUYECKOE 00yUCHHE 92

MpaKkTUYECKoe O00yyeHue 176

IIpome:xxyTouHas arrecTanus (3K3aMeH) 6




2.2. TemaTu4yeckuii IJIAH M CO/iep:KaAHNE TUCIIUTIIMHBI

HamMeHoBae Conep:xxanne y4eOHOro matepuaJjia (0OCHOBHOe U Po(hecCHOHAIBbHO- ObLen DopMHUpPYyeMbI
OPHEHTHPOBAHHOE), JTA00PATOPHbIE M MPAKTHYECKUE 3AHATHA, e
pa3aesioB U TeM . 4acoB
NPUKJIATHON MOAYJIb (IIPH HAJIMYMH) KOMIIETeHIIUM
1 2 3 4
OcHoBHOE coaep:xaHue
Pasznen 1. 24
IloBTOpeHue  Kypca
MaTeMATHKH
OCHOBHOM LIKOJIBI
Tema 1.1 Coneprxanue yaeOHOTO MaTepHraia
enp u 3aj1a4d | 1-2 ba3oBble 3HaHUA U YMEHUS 110 MaTeMATHKE B MPO(HECCHOHATBHON U
MaTeMaTUKH IIPH | B TOBCEITHEBHOM JAESATEIBHOCTH.
OCBOCHHH KomOuHupoBaHHoOE 3aHATHE 2 OK-01, OK-02,
CIIEIIMATIbHOCTH OK-03, OK-04,
Tema 1.2 Conepxanue yueOHOro marepuaia OK-05, OK-06,
Uucna n BeruucneHus. | 3-4.JlelicTBus HaJl TOJOXKHUTEIBHBIMH W OTPUIATCILHBIMU YHCIIAMHU, 2 OK-07
Bripaxxenus U | OOBIKHOBEHHBIMU U JIECSITUYHBIMU JAPOOSIMH. IIK...
npeoOpa3zoBaHus 5-6./lelicTBHs cO cTeneHssMU, (POPMYJIbI COKPALIEHHOTO YMHOKEHHUS. 2
KoMOunupoBanHoe 3aHsiTue
Tema 1.3. IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/Aep:KaHUe (Comep:KaHHue
I'eomerpus Ha | NIPUKJIAIHOI0 MOXYJIsI)
IIJIOCKOCTH Buapl minockux Guryp u ux miomais. 2
[TpakTUKO-OpUEHTUPOBAHHBIC 33/1a4H B KypPCE T€OMETPUU HA TIJIOCKOCTH 2

IIpakTrueckoe 3aHsTue




Tema 1.4 Coneprxanue yaeOHOTO MaTepHraia
[IpoueHTHbIE [IpocTeie TpOLEHTHI, pa3Hble CMOCOOBl HUX BbluMcIeHHUS. CIO0XKHBIE 2
BBIYHCIICHUS MIPOLICHTHI 2
IIpakTHueckoe 3ausTue
Tema 1.5 Coneprxkanue yaeOHOTO MaTepHraa
YpaBHeHus u | JIuneitnsle, KBagpaTHbIe, JPOOHO-INHENWHBIC YPaBHEHUS U HEPABEHCTBA
HEPaBEHCTBA [IpakTruueckoe 3aHsITHE 2
Tema 1.6 Conepxxanue yuyeOHOro marepuania 2
Cucremsl ypaBHeHu#l U | CriocoObl pemieHus] CUCTeM JTUHEHHBIX ypaBHeHHMA. [loHITHS: MaTpuIa
HEPABEHCTB 2x2 un 3x3, onpenenutens watpuipl. Metox [Maycca. Cucrtemsl 2
HEJTMHEWHBIX ypaBHEHUM. CUCTEMbl HEPABEHCTB 2
KomOunupoBaHnHoe 3aHsiTHE
Tema 1.7 Conepxxanue yueOHOro Marepuania
BxoaHOI KOHTpPOIb Boruucnennss u  mpeoOpa3oBaHusA. YpaBHEHUSI UM HEPABEHCTBA.
['eomeTpust Ha ITOCKOCTH 2
KonTponbhas pabota
Pasnean 2 Ilpsambie u 24
IUIOCKOCTH B
NMPOCTPAHCTBE
Tema 2.1. Coneprkanue yaeOHOTO MaTepHraia OK-01, OK-03,
OcHoBuble  mnoHsATHA | [Ipeamer crepeomerpun. OCHOBHBIC TIOHATHSA (TOYKa, IpsMas, OK-04, OK-07
CTEPEOMETPUHU. IJIOCKOCTh, MPOCTPAHCTBO). (OCHOBHBIE AKCUOMBI CTEPEOMETPHH. 2 IIK...
Pacnonoxenne [lepecekaromuecs, mnapajielibHblE W CKPELIMBAIOUIMECS MpsIMBIE.

NPSAMBIX U TUIOCKOCTEN

IIpu3Hak # CBOMCTBO CKpEIIMBAKOIIMXCS NOpsMbIX. (OCHOBHBIE

MPOCTPAHCTBEHHBIE (QUTYPHI.




KomOuHMpOBaHHOE 3aHATHE

Tema 2.2. Coneprxkanue yaeOHOTO MaTepHraia
[TapannenbHOCTD [lapannensupie npsiMass U 1UIOCcKocTh. Ompenenenue. IIpusHak.
npsAMBIX, MnOpsAMord u | CBoiicTBa (¢ J0KazaTenbCcTBOM).  llapansenbHble  MIIOCKOCTH.
IUIOCKOCTH, Omnpenenenue. Ilpusnak. CpoiicTBa (¢ 10Ka3aTenbCTBOM). TeTpasap u
IJIOCKOCTEN ero onemeHTel. Ilapasmenenunen u ero 3yeMeHTsl. (CBOICTBa
IIPOTHUBOIIOJIOKHBIX ~ IpaHE M  JWaroHajled  MNapajuieienunesna.
ITocTtpoenue ceuennii. Pemmenue 3anay.
KoMOuHupoBaHHoe 3aHsTHE
Tema 2.3. Conepxxanue yueOHOro marepuania
IlepnenaukynsapHocts | [leprnieHaukynspHbie npsiMBIE. [TapannenbHbie psIMBIE,

MPSIMBIX, IPSIMOM U

NEPIEHAUKYJISIPHBIE K IUIOCKOCTU. [Ipu3HaK neprnenauKyIJIsIpHOCTH

IJIOCKOCTH, psAMON U MIOCKOCTH. [Joka3arenscTBo. [lepneHauKkynsp U HaKJIIOHHAS.
IIJIOCKOCTEN [lepriennukynsipable  TIOCKOCTU. [Ipu3Hak MepneHAUKYISIPHOCTH
II0CKocTel. Jloka3aTenbCTBO.
PaccrosiHus B mpocTpaHcTBE
KoMOunupoBanHoe 3aHsiTHE
Tema 2.4. Coneprkanue yaeOHOTO MaTepHraia

Teopema 0 Tpex

Teopema o Tpex nepneHaukyispax. Jloka3aTenbCTBO. YTron MexIy

HEPHCHANKYIAPaX MPSAMOM U TIIOCKOCTBIO. YTOJI MEXIY TIIIOCKOCTSIMU

KoMOunupoBanHoe 3aHsiTue
Tema 2.5. IIpodeccnoHaIbLHO-OPHEHTHPOBAHHOE CO/Aep:KaHUe (CoHep:KaHHue
[TapamnensHele, NPUKJIATHOT0 MOAYJIfA)
NEPIEHAUKYJIAPHBIE, AxcnoMsbl crepeoMeTpui. [leprneHauKynsIpHOCTh PAMON U TIIIOCKOCTH,
CKPEILHBAIOIINECS [apajuIeIbHOCTh  JBYX IMPSAMBIX, MEPIEHANKYISPHBIX IUIOCKOCTH,
npsiMbIe MEPIIEHIUKYJISIPHOCTD INIOCKOCTEN




[IpakTrueckoe 3aHsTue

Tema 2.6.
Pemenue 3ajay.

[IpssMBbIE U ILIOCKOCTH

ConeprkaHue yueOHOTO MaTepuaia

Pacnionoxxenue  mpsAMBIX M IUIOCKOCTEM B IIPOCTPAHCTBE.

HepHCH,}II/IKy.HHpHOCTB N NapaJuICIbHOCTb IIPAMBIX H IJIOCKOCTEH.

B IIPOCTPAHCTBE CkpetrBaroniyecs npsimbie 2
KouTtponbHas paborta
Pasznen 3. 20
Koopannarsl "
BEKTOPBI
Tema 3.1 Conepxanue yueOHOro Marepuasia
JlexapToBBI JlekapToBbl KOOpAMHATHI B mpocTpaHcTBe. l[Ipocreitmne 3amauud B OK-02, OK-03,
KOOPAMHATBI B | KoopauHarax. PaccrosgHue Mexay [IByMs TOYKaMH, KOOPIUHATHI 2 OK-04, OK-
IIPOCTPAHCTBE. CepeUHBI OTpE3Ka 2 07 ...
Paccrosinue Mexay | KoMOMHupoBaHHOE 3aHSATHE
TBYMSI TOYKaAMHU.
Koopaunatsl
CepelUHbI OTPE3Ka
Tema 3.2 Coneprkanue yaeOHOTO MaTepHraia
Bexkrtopsr B | Bextoppt B mpoctpaHctBe. CIOKEHHME W BBIYATAHUE BEKTOPOB.
IPOCTPAHCTBE. YMHOXeHHe BekTopa Ha uucio. Komrianapusie BeKTOpbl. CkaiasipHOe 2
VYron MEXIY | MpOU3BEJIEHUE  BEKTOpPOB.  PasynokeHWe  BEKTOpa IO  TPEM
BeKTOpaMu. CKalspHOE | HEKOMITIaHApHBIM ~ BeKTOopaM. KoOopaWHAaThI BEKTOpa, CKASIPHOE 2
IPOU3BE/ICHUE IIPOU3BEJCHUE BEKTOPOB B KOOPAUHATAX, YIOJ MEXIY BEKTOPAMHU, YTOJI 2
BEKTOPOB MEXAY IPSIMOM U IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH. Y paBHEHUE

IUIOCKOCTH. ['eOMeTpruYeCcKrii CMBICI ONIPEeNETUTENS 2X2




KomOuHMpOBaHHOE 3aHATHE

Tema 3.3 IIpodeccuoHAIbHO-OPUEHTUPOBAHHOE COJepKaHue (coaep:KaHHue
[IpakTuko- NPUKJIATHOTO MOIYJIs1)
OPUEHTUPOBAHHBIE KoopaunatHasi miiockocTh. BeruucieHue pacCTosSHUN W TUIONIAICH Ha 2
3aa4u Ha | mockoctu. KonuecTBeHHBIE pacyeTsl 2
KOOPANHATHOMN [IpakTueckoe 3aHsITHE
MJIOCKOCTHU
Tema 3.4 Coneprxanue yaeOHOTO MaTepHraia
Pemenue 3a1ad4. | JlekapToBbl KOOPJMHATHI B MPOCTPAHCTBE. BEKTOpHI B MpOCTpPaHCTRBE.
Koopannater 1 | C10)KEHWE W BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpA Ha YMCIIO.
BEKTOPBI KoMmmianapusle  BekTOpbl. CKalsIpHOE MNPOU3BEICHHUE BEKTOPOB. 2
Pa3noxxenne BekTOpa MO TPEM HEKOMIUIAHAPHBIM  BEKTOpPaM.
IIpocreimue 3agaun B koopanHarax. KoopamHartsl BEKTOpa, pacCTOSHUE 2
MEXJy TOYKAMH, KOOPJMHATBHI CEPEAUHBI OTPE3Ka, CKaJspHOE 2
MPOU3BEACHUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXYy BEKTOpPAMH, YTOJ
MEXK]Ty IPSIMOM U TIJIOCKOCTBIO, YTOJI MEXTY IJIOCKOCTSIMU
KoutposnbHas paborta
Pazgea 4. OcHOBBI 32
TPUTOHOMETPHUH.
Tpuronomerpuiecku OK-01, OK-02,
¢ pymiin OK-03, OK-04,
Tema 4.1 Conepxanue yueOHOro MaTepuana OK-05, OK-06,
Tpuronomerpuueckue | Pagnannas mepa yrna. [IoBOpoT TOYKM BOKPYr Hayana KOOpJWHAT. OK-07
byHKUIMN Onpenenenue cuHyca, KOCHMHYCa, TAaHT€HCAa W KOTaHIe€HCa. 3HaKH 2 K.
IIPOM3BOJILHOIO  YIUI4, | CHHYCA, KOCUHYCA, TAHT€HCA U KOTAHT€HCa M0 YETBEPTSAM. 3aBUCUMOCTh 2

yuciaa. PanuanHas u

rpajlycHasl Mepa yria

MCKAY CUHYCOM, KOCUHYCOM, TAHTCHCOM U KOTAHTCHCOM OJIHOI'O U TOT'O




Ke yria

KomOuHMpOBaHHOE 3aHATHE

Tema 4.2

OcHOBHEBIE
TPUTOHOMETPHUUECKHUE
TOXKIECTBA.

DopmyJibl MPUBEICHUS

ConeprkaHue yueOHOTO MaTepuaia

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.3
Cunyec, KOCHHYC,
TAHI€HC CYMMBl U

Pa3HOCTH JABYX YIJIOB

CuHyC ¥  KOCHHYC
JIBOMHOTO yria.
DopMyJIbI

ITOJIOBHMHHOI'O yTJjla

Conepxanue yueOHOro marepuaia

Cymma u pa3HocTh cuHycoB. CymMma U pa3sHOCTh KOCHMHYCOB. CHHYC U

KOCUHYC  JBOMHOro  yria. @DopMylibl  MOJOBHHHOIO  Yrija.
[IpeoOpazoBanusi  CyMMbl  TPUTOHOMETPUYECKHX  (YHKIUH B
MPOU3BEICHUE W NPOM3BEJACHHS B  CymMMy.  BbIpaxkeHue
TPUTOHOMETPUUECKMX  (PYHKIIMHA  dYepe3 TAaHIMEeHC  IOJIOBUHHOIO
aprymenta. [IpeoOpa3oBaHusi MPOCTEHIINX TPUTOHOMETPUUECKHUX
BBIPAXKECHUU

KomOunupoBanHoe 3aHsiTue

Tema 4.4 Conepxanue yueOHOro Marepuania

OyHKINH, ux | O6macTh ompejeneHuss ¥ MHOXECTBO 3HaueHH (QyHKiuid. YETHOCTB,
cBoiictBa.  CrnocoObl | HEUETHOCTb, NEPUOTUIHOCTD (QyHKIHA. CriocoObl 3a1aHust (PyHKIUI
3a1aHus PYHKIIUHA KomOuHMpOBaHHOE 3aHATHE

Tema 4.5 Conepxanue yueOHOro Marepuana

Tpuronomerpuyeckue | O6nacTb ONpeeIeHUs U MHOXXECTBO 3HAYEHUW TPUTOHOMETPUUECKUX

(GbyHKUIMH, X CBOMCTBA
U TpaduKu

byHKIUH. YETHOCTB, HEUYETHOCTb, MEPUOAUYHOCTD

TpUroHomeTpuueckux QyHkiui. CoiicTBa W rpaduku GyHKUUNA y =




COSX, Y = SInX, y = tgx, y = ctgx.

Komb6unnpoBaHHoe 3aHsTHE.

Tema 4.6 Conepxanue yueOHOro Marepuana

[IpeoOpazoBanue Cxatue u pacTspkeHre rpauKoB TPUTOHOMETPUUECKUX (PYHKIUH.
rpauKoB [IpeobpazoBanue rpaKOB TPUTOHOMETPUIECKUX (DYHKITUN
TPUTOHOMETPHYECKHUX | [IpakTHUeCcKOE 3aHATHE

byHKIIH

Tema 4.7 IIpodeccuoHAIBLHO-OPUEHTUPOBAHHOE COJepKaHue (colep:KaHHue
Onucanue NPHUKJIATHOTO MOTYJIA)

MPOU3BOJICTBEHHBIX Hcnonb3oBaHWe  CBOWCTB  TPUTOHOMETPUYECKUX  (YyHKIMH B

MIPOIECCOB C TTIOMOIIIBIO
rpagukoB GyHKIIHI

HpO(i)GCCI/IOHaJILHBIX 3aJadax

IIpakTrueckoe 3aHsTue

Tema 4.8

Coneprxanue yaeOHOTO MaTepHraia

OO6parnble OOpatHble TpuroHoMerpuyeckue Gpynkuu. Mx cBoiictsa u rpaduxu
TPUTOHOMETPUICCKHC | Ko vGuHIpoBaHHOE 3aHATHE

byHKIIIU

Tema 4.9 Coneprxanue yueOHOTO MaTepuaa

Tpuronomerpruueckue | YpaBHEHHE COSX = a. YpaBHEHHE SinX = a. YpaBHEHHE tgX = a, ctgx = a.

YPaBHEHUS U

Pemenue TPUTOHOMETPHUUCCKHUX ypaBHeHI/Iﬁ OCHOBHBIX THUIIOB:

HEpPAaBEHCTBA IIPOCTEMIINE TPUTOHOMETPUYECKUE YPABHEHHWs, CBOMSIIMECA K
KBaJIpaTHBIM, PEIIaeMbI€ Pa3I0KEHUEM Ha MHOKUTEIIN, OJHOPOIAHBIE.
IIpocreimme TPUrOHOMETPUYECKUE HEPABEHCTBA
Komb6unnpoBaHHOE 3aHATHE.

Tema 4.10 Coneprkanue yaeOHOTO MaTepHraia

Cucremsl CucreMbl IPOCTEUIINX TPUTOHOMETPUUECKUX YPaBHEHUI




TpuroHomeTpuuecknx | KomOMHMpOBaHHOE 3aHSTHE
YpPaBHEHUN
Tema 4.11 Conepxanue yueOHOro Marepuania
Pemenne [IpeoOpa3zoBaHue  TPUTOHOMETPUYECKUX  BbIpaxkeHui.  Perienue
3a/1a4.0CHOBBI TPUTOHOMETPUYECKUX YPABHEHHI M HEPAaBEHCTB B TOM 4YHUCIE C 2
TPUTOHOMETPUH. HCIIOJIb30BaHUEM CBOMCTB (DYHKITHH.
Tpuronomerpuueckue | Konrpoapnas pabora
byHKIIUN
Paszpnea S. 10
KommiiekcHblie yuciia
Tema 5.1 Coneprxanue yueOHOTO MaTepuaa
Kommnekcnsie yncna | [lonarne komrmiekcHoro ywciia. ComnpspkeHHbIE KOMIUICKCHBIE YHCIIA, 2
MOJyJdb W AapryMeHT KoMmIuleKcHoro uwucina. @Oopma 3amnucu 2
KOMIUIEKCHOTO  4ucia  (reoMeTpuyeckas, TpPUTOHOMETpPUYECKas, 2
anreOpanueckasi). Apudmerndyeckue ACHCTBUS C KOMIUIEKCHBIMU
YUCIIaMu
KoMOunupoBanHoe 3aHsiTHE
Tema 5.2 Coneprkanue yaeOHOTO MaTepHraia
[Ipumenenue BrinonHeHne pacueToB C MOMOIIBIO KOMIUIEKCHBIX uucen. [Ipumepsl 2
KOMIIJIEKCHBIX YUCEI WCIMOJIb30BaHUS KOMILIEKCHBIX YHCEIT 2
[IpakTHueckoe 3aHsATHE
Paszaen 6. 30 OK-01, OK-02,
IIpouszBoanas OK-03, OK-04,
(pyHkuum, ee OK-05, OK-06,
NPUMEHEHHUe OK-07




Tema 6.1

[TonsaTHE
IIPOU3BOTHOM.
@opmynbel U IIpaBuia

Conepxanue yueOHOro Marepuaia

Omnpenenenre YUCIOBOM MOCIEIOBATEILHOCTA U CIIOCOOBI €€ 3a/laHusl.
CBoiicTBa 4YMCIIOBBIX THoOchenoBaTenbHOCTEd. OmnpeneneHue mnpenena
MOCJIeIOBAaTEIbHOCTH. BhIuncieHue mpeaenoB MOCIeI0BaTEIbHOCTEMH.

mupepernunpoBanust | [Ipenen ¢yHkiuu Ha OeckoHeuHoctu. Ilpemen (yHKIMH B TOYKE.
[Ipupamenue aprymenta. [Ipupaienve GpyHKuud. 3agauu, TPUBOIIIINE
K TOHATUIO MPOU3BOAHOW. OrmpeleneHne MNpPOU3BOAHON. AJTOPUTM
OTBICKAHUS MPOU3BOTHOU
KoMOuHupoBaHHOE 3aHsATHE

Tema 6.2 Conepxxanue yueOHOro mMarepuania

[Ipou3BogHBIE CYMMBI,
pa3HOCTH

®opmynsl nuddepennupobanus. [IpaBuia nuddepeHunpoBanus

KomOuHMpOBaHHOE 3aHATHE

IIPOU3BEICHUS,
YacTHOTO

Tema 6.3 Conepxanue yueOHOro MaTepuana

[IpousBoaHbIE Omnpenenenue cinoxHoi ¢pyHKuuU. [Ipon3BoaHAsE TPUTOHOMETPUYECKHUX
TPUTOHOMETPHUUYECKUX | pyHKIUH. [Ipon3BoaHas COXKHON DYHKIIMH

byHKIU. KoMOunupoBanHoe 3aHsTHE

[IpousBonnas

CJIOKHOUM (PyHKIIUN

Tema 6.4

ConeprkaHue yueOHOTO MaTepuaia

[TonsTne o | [lonstue HenpepwiBHOW (PyHKIMH. CBONCTBA HEMPEPHIBHONW (DYHKITUU.
HEMPEPHIBHOCTHU CBs13b MKy HEPEPHIBHOCTHIO U TUPHEPEHITUPYEMOCTHI0 (YHKIIUHA B
(GyHKIINH. Merton | Touke. AITOPUTM PEIICHHSI HEPABEHCTB METOIOM MHTEPBAJIOB
WHTEPBAJIOB KoMOuHpOoBaHHOE 3aHATHE

Tema 6.5 Coneprxanue yueOHOTO MaTepuaa

IIK...




I'eomerpruueckuin u | [eomeTpudeckuii  CMBICT  TPOU3BOJHON  (GYHKIMA —  YIJIOBOM

¢usnyeckuit  cmbIca | KO3 PUIIMEHT KacaTeabHOU K rpaduky GyHKIUH B TOUKE. YpaBHEHHE

IPOU3BOAHOM KacaTeJbHON K rpaduky QyHKUHUUA. AJITOPUTM COCTABJICHHS YPaBHEHUS
KacareJqbHOH K rpaduky ¢pyHkuuu y=f(x)
KoMOunupoBanHoe 3aHsiTHE

Tema 6.6 Coneprkanue yaeOHOTO MaTepHraia

@usnyeckuii  CMBICH | DU3NYECKUN (MEXaHUYECKH) CMBICT TPOW3BOAHOM — MTHOBEHHAS

IPOU3BOJIHOM B | CKOPOCTbh B MOMEHT BpeMeHHu t: v =S’ (t)

Ipo(heCCHOHATIBHBIX [TpakTnueckoe 3aHsATHE

3amayax

Tema 6.7 Coneprxanue yueOHOTO MaTepuaa

MOHOTOHHOCTH Bospacranne u yObiBaHUE (QYHKIIMH, COOTBETCTBHE BO3pAacTaHUA U

byHKIUH. Touku | yObiBaHMS (QYHKIIMKM 3HAKy MTPOU3BOAHOW. [loHsITHE MPOU3BOIHOM

KCTpEMyMa BBICIIETO TOpSAJKA, COOTBETCTBUE 3HAKA BTOPOM HNPOU3BOJAHOMU
BBINTYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha OTpe3Ke. 3a/layu Ha MaKCUMyM
u MuUHUMYM. [loHATHE acUMOTOTHI, CHOCOOBI MX OIpPEACIICHHUS.
ANTOpUTM HuCCHeNoBaHUS (YHKUMHA U TOCTPOEHUs ee rpaduka c
MOMOIIIBIO MPOU3BOAHON. [[poOHO-THMHEHAS (QyHKIUS
KomOuHupoBaHHoOE 3aHATHE

Tema 6.8 Coneprxkanre yaeOHOTO MaTepHraia

Mccnenosanne HccnenoBanue pyHKIIMKU HA MOHOTOHHOCTD U TOCTPOEHUE TpaUKOB.

byHKIMi u

oCTpoeHue rpaduKoB

KomOunupoBanHoe 3aHsiTue

Tema 6.9 Haubosbliiee
U HanMEHbIIIEe
3Ha4YCHUS (PYHKITUU

Coneprxkanue yueOHOTO MaTepHraa

Haxoxnenne HamOONBIIETO W HAMMEHBINETO 3HAaYeHUW (YHKIIHA,
MOCTpOEHUE TpaUKOB MHOTOWICHOB C WCIOJIB30BAaHUEM armapara




MAaTCMAaTHICCKOI'O aHaJIn3a

KoMOuHupoBaHHOE 3aHsATHE

Tema 6.10 IIpodeccuoHAIbHO-OPUEHTUPOBAHHOE COJepKaHue (coaep:KaHHue

Haxoxnenue NMPUKJIATHOTO MOIYJIfA) 2

ONTUMAJILHOTO Haumenbiniee n HanOosbiee 3HaueHue QyHKINH

pe3yJibTara ¢ | IIpakTrueckoe 3aHsITHE 2

MIOMOILBIO

IIPOU3BOTHOU B

MPaKTUYECKUX 3a/1auax

Tema 6.11 Conepxxanue yuyeOHOro marepuana

Pemienune 3anad. | opmynel u npasuna quddepennupoBanusi. Uccnenopanue GyHKIMiA ¢

[IpousBoaHas IIOMOIIBI0 TIPOM3BOAHONW. HawmbonbIiee W HaWMMEHBIIEE 3HAYCHHS 2

byHKIIHH, ee | pyHKIIUH

IpUMEHEHUE KoHnTposnbHas paborta

Pa3zgen 7. 32

MHOrOrpaHHUKM  H

TeJia BpalleHust

Tema 7.1 Coneprxkanue yaeOHOTO MaTepHraia OK-01, OK-02,

Bepmunsl, peopa, | [TonsTue MHOrOrpaHHuKa. Ero sjeMeHTBHI: BEpIIMHBI, peOpa, TpaHH. OK-03, OK-04,

rpaHu MHOrorpaHHuka | J/luaronans. CedueHue. BeIykiible U HEBBITYKJIbIE MHOTOTPAHHUKHU OK-05, OK-06,
KoMOunupoBanHoe 3aHsiTHE 2 OK-07

Tema 7.2 Coneprkanue yaeOHOTO MaTepHraia IIK...

[Ipu3ma, ee | [lonstre mpusmel. Ee ocHoBaHus u O0KOBBIE TpaHHU. BeicoTa MpU3MBEL.

COCTaBJIAIOIINE, IIpsimas m HaksoHHAs npu3Ma. [IpaBunbHas npusma. Ee ceuenue

ceuenue. llpsamas u | KoMOMHHUPOBAHHOE 3aHATHE 2




IIPaBUJIbHAS TPU3MBI

Tema 7.3
[Tapannenenunen, KyoO.

ConeprkaHue yueOHOTO MaTepuaia

[lapannenenunesn, cBOWCTBa MPSAMOYTOJIBHOTO Mapajuiesienumnena, Kyo.

Ceuenue KyOa, | CeueHue Ky0Oa, mapajieienuneia

napaJiesienurneia KoMOunupoBanHoe 3aHsiTHE

Tema 7.4 Coneprxanue yaeOHOTO MaTepHraia

[Tupamuna, ee | [lupamuna u ee osnementbl. CeueHue nupamuabl. [IpaBuiibHas
COCTABJISIFOLINE, nupaMua. Y cedeHHas mupamMuaa

ceuenue. IlpaBuibHas
nupamMua. Y CcedeHHas
nupamMuja

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 7.5
bokoBas w mosHag
MMOBEPXHOCTh TPU3MBI,

IMUpaMuJibl

Conepxanue yueOHOro marepuaia

[Tnomanb 60KOBOM M MOTHON MOBEPXHOCTH MPU3MBI, TUPAMHUIbI

KomOunupoBanHoe 3aHsiTHe

Tema 7.6

CummMmerpuss B KyOe,
napajijieienunese,
npu3Me, TupamMuie

Coneprxanue yueOHOTo MaTepuaa

CumMeTpusi OTHOCUTENIBHO TOYKH, MPSAMOU, TNIOCKOCTH. CUMMETpHUS B
KyOe, mapasuienenuriesie, npusmMe, MupaMue

KoMOunupoBaHnHOe 3aHsATHE

Tema 7.7
[Ipumepsr cummeTpun
B npodeccuut

IIpogeccnonaibHO-OPUEHTHPOBAHHOE COJep:KaHue (coAep:KaHue
NMPUKJIAJTHOT0 MOIYJIfA)

CummeTpus B PUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

IIpakTHueckoe 3aHsTue

Tema 7.8
[IpaBunbHBIE

MHOI'OI'PaHHHUKH, ux

Coneprxanue yueOHOTO MaTepuaa

[londarre mnpaBUIBHOIO MHOrorpaHHuka. CBOWCTBAa NPaBUIIbHBIX

MHOI'OI'PaHHHUKOB




CBOMCTBA [IpakTrueckoe 3aHsTue

Tema 7.9 Coneprxkanue yaeOHOTO MaTepHraia

Hununnp, ero | Huwmmuap u ero osneMeHtsl. CedeHue WIMHApa (MapajjieabHOE
COCTaBJISIIOIIHE. OCHOBAHUIO M ocH). PazBepTka nunuHapa

Cedenue uIMHIPA

KOM6I/IHI/Ip0BaHHOC 3aHATHUC

Tema 7.10 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/AepP:KaHUe (CoHep:KaHHe
Konyc, €ro | NPUKJIAIHOT0 MOAYJISA)
COCTABJISIFOLIIHE. Konyc u ero snementsl. CeueHnre KoHyca (MapauiebHOe OCHOBAHUIO U
CeueHue KoHyca MpOXO/sliliee Yepe3 BEPIINUHY ), KOHMUecKkue ceueHus. PazpepTka koHyca
KoMOunupoBanHoe 3aHsiTHE
Tema 7.11 Conepxanue yueOHOro marepuaia
Y ceueHHbIN KOHYC. | YceueHHbIl koHyc. Ero oOpa3syromas u Beicota. CeueHrne ycedyeHHOro
CeueHne yCE4eHHOIO | KOHycCa
KOHyca KoMOunupoBanHoe 3aHsiTue
Tema 7.12 Coneprxanue yueOHOTO MaTepHraa
Hlap u cdepa, wux |Ilap u chepa. Bzaumuoe pacnonoxenne chepbl u miockoctu. CeueHne
CeUeHHUs mapa, cepsl
KoMOuHupoBaHHoe 3aHsTHE
Tema 7.13 Conepxanue yueOHOro marepuania

IToustTie 00 o00BEME

[Tonsitue 06 oObeme Tenma. OObeM Kyba UM MPSMOYTOJIBHOTO

Tena. Otnomenue | mapamwtenenunena. Oo6beM npu3Mbl ¥ WIHHIApPA. OTHOIIEHUE 00bEMOB
00bEMOB  MOAOOHBIX | MOJOOHBIX TeN. [ COMETPHUUECKHIA CMBICI ONPEACTUTEINS 3-T0 MOPsIKa
TEN KoMOuHupoBaHHoOe 3aHsTHE

Tema 7.14 Conepxanue yueOHOro Marepuania

O0bembl m  mromamu | O0beMbl mupamMuIbl U KoHyca. O0beM mrapa. [liomaay moBepxXHOCTEH

HOBerHOCTeﬁ TCI

TCI




KomOuHMpOBaHHOE 3aHATHE

Tema 7.15 Coneprxkanue yaeOHOTO MaTepHraia
KomOunuanuu KomOuHamy reoMmeTpu4eckux Tei
MHOT'OTPaHHMKOB M Tel | [IpakTHyeckoe 3aHITHE 2
BpalIEHUs
Tema 7.16 Coneprkanue yaeOHOTO MaTepHraia
I'eomeTpuueckue Hcnonp30oBaHre KOMOWMHAIIMK MHOTOTPAHHUKOB W TEJI BpAIICHUS B
KOMOUWHAITUN Ha | MPAKTUKO-OPUEHTUPOBAHHBIX 3a]]a4ax
IIPAKTHUKE IIpakTyeckoe 3aHsaTHE 2
Tema 7.17 Conepxanue yueOHOro Marepuasia
Pemenue 3ana4. | OObeMbl U TUIOMIAIN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJl BpAIlCHUS
MHororpaHHUKHU u | KonTponbsHas pabora 2
TeJa BpalleHus
Pa3zpnen 8. 14
IlepBooOpa3zHas
Gynkuum, ee
NPUMEHeHHUe
OK-01, OK-02,
Tema 8.1 Coneprkanue yaeOHOTO MaTepHraia OK-03. OK-04
[TepBooOpaznas 3agadya 0 BOCCTAHOBJICHUHU 3aKOHA JIBUKEHUS MO MU3BECTHON CKOPOCTH. OK-0 5’ OK-0 6’
GyHKIINN. IIpaBuna | [lonstre maTerprpoBaHus. O3HAKOMJICHHE C MOHSATHEM HWHTETpania U OI’<- 07 ’
HaXO0XJICHUS nepBooOpazHort st GyHkuuu y=f(x). Pemenue 3agau Ha CBS3b 1K
epBOOOPA3HBIX MepBOOOPA3HON U €€ MPOM3BOJIHOM, BBHIYUCIICHUE MEPBOOOPA3HON IS
nanHon gynkuuu. Tabmuma GopMyn 11s1 HAX0XKICHHUS TEPBOOOPa3HBIX. 2

N3yuenune npaBuia BEIYUCICHUS TIEPBOOOPA3HOM

KomOuHMpOBaHHOE 3aHATHE




Tema 8.2

[Inomane
KPHUBOJIMHEMHOMN
Tpaneuuu. Dopmyna

Herorona — JleiOuunma

Conepxanue yueOHOro Marepuaia

3ajaun, NPUBOJALIME K TOHATHIO OINPEACICHHOIO HWHTEerpaga — o
BBIYMCJIEHUN IUIOIIAAA KPUBOJMHEMHOM Tpameuuu, O IEepPEeMEIICHUN
Touku. Ilonsatue omnpenenéHHoro wuHrerpana. ['eoMerpuueckuil u
¢u3nueckuil cMbIca onpeneneHHoro uurerpana. @opmyna Herorona—

JleitOHUMITA

KomOuHMpOBaHHOE 3aHATHE

Tema 8.3
Heonpenenenuslii  u

ConeprkaHrie yueOHOTO MaTepuaia

ITonsTue HCOIIPECACIICHHOI'O MHTCIpajia

ONPEIECICHHBIN KomOuHupoBanHoe 3aHsATHE

WUHTETpabl

Tema 8.4 Coneprxkanue yaeOHOTO MaTepHraia

[TonsTue 00 | ['eomeTpuuecKkuii CMBICI ONPEICICHHOTO HHTETrpajia
ONPEAECTICHHOM KomOunupoBanHoe 3aHsiTue

VHTETpAJIC KaK

MJIOIIAIN

KPUBOJIVMHEUHON

Tparneuuu

Tema 8.5 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/Aep:KaHUe (CcoHep:KaHHe
OnpeneneHHbIN NPUKJIATHOT0 MOAYJIA)

HWHTCTPAJT B ) KU3HH

I'eomerpuuecknii  cMmbICH  ompeaeneHHoro wuHrerpana. dopmyna

Herotona - JleiitOuuna.
Pemenne 3agad Ha TIpUMEHEHWE WHTETpalia JUIS  BBIYUCICHUS

(U3UYECKUX BETMYMH U TUTOMIAeH

[IpakTHueckoe 3aHsTre

Tema 8.6

Coneprxanue yueOHOT0 MaTepuasa




Pemienune 3anau. | [lepBooOpasznas ¢ynkiuu. [IpaBuna HaxoxaeHus nepBooOpaszHbix. Ee
[TepBooOpaznas MIPUMEHEHUE 2
byHKIHHA, ee | KontponbHas padota
MPUMEHECHHUE
Pa3zgen 9. 18
CTreneHH M KOpPHH.
CrenenHnasi QyHKIUA
Tema 9.1 Coneprxanue yaeOHOTO MaTepHraia
Crenennas (QyHkuus, | [ToHATHE KOPHS N-Oi CTEMEHU M3 ACHCTBUTEIBLHOrO 4ucia. OYHKIUU 2
€€ CBOMCTBA y =+/X ux cBoiicta 1 rpaduku. CBOICTBA KOPHS N-0i CTENeHN
KoMOunupoBanHoe 3aHsiTHE 2
Tema 9.2 Coneprxanue yaeOHOTO MaTepHraia
[Ipeo6pa3oBanue [TpeoOpa3zoBanue uppaMoHaIbHBIX BRIPAKECHUN 2
BBIpVEDKeHI/II/I ¢ kopHsmMu | KoMOMHUPOBaHHOE 3aHATHE 2 OK-01, OK-02,
n-oil cTeneHu OK-03, OK-04.
Tema 9.3 Conepxxanue yueOHOro marepuania OK-05, OK-07
CsoiictBa creneHu c | [IoHaTue cTeneHu ¢ JIIOOBIM pallMOHAIBHBIM MOKa3aTeiaeM. CTeIeHHBIC 2
parMoHaIbHBIM U | GyHKINUU, UX CBOMCTBA U rpaduKu
JNEUCTBUTEIbHBIM Kom6unnpoBanHoe 3anstue 2
MOKa3aTesIMU
Tema 9.4 Conepxanue yueOHOro marepuana
Pemenue PaBHOCHUIIBHOCTH UPPAIIMOHATIBHBIX YPAaBHEHHUI U HEpaBeHCTB. MeTobl 2
UPpaLMOHATBHBIX ux peuieHus. Perenue uppanuoHanbHbIX YPAaBHEHUN U HEPABEHCTB
ypaBHEHUH 1 | KoMOMHUPOBAHHOE 3aHSTHE 2
HEPaBEHCTB
Tema 9.5 Coneprxkanue yaeOHOTO MaTepHraia




CreneHn ¥ KOpHH.

Omnpenenenue crerneHHor (yHkmuu. VMcnonb3oBaHue ee CBOWCTB mpu

Crenennast QyHKIIMS | pEIICHUU YPAaBHCHHU U HEPABCHCTB 2
KoHnTposnbHas pabota
Pa3znenl0. 18
IHoka3aTenbHast
Gynxkums
Tema 10.1 Conep:xkanue yueOHOro MaTepuana
[TokazaTenbHas CreneHb ¢  TPOU3BOJIBHBIM  JICUCTBUTEIBHBIM  IOKAa3aTEJIeM.
(Gynkums, ee cBolictBa | OnpenesieHre TMOKa3aTeabHON (YHKIMH, €€ CBOMCTBA H Tpaduk. 2
3HaKOMCTBO C TPUMEHEHHUEM IOoKa3aTesdbHOU (yHKIuMHU. Perienue
MOKa3aTeNbHBIX YpaBHEHUN (DYHKIIMOHATBEHO-TPAhUUECKUM METOIOM 2
KombOuanpoBanHoe 3aHsTue
Tema 10.2 Conepxanue yueOHOro Matepuana
Pemenue Pemienue  mokaszaTenpHBIX — YpPaBHEHUMM  METOJAOM  ypaBHUBaHUSA 2 OK-01, OK-02,
MMOKa3aTeIbHBIX MokKaszaresiei, MeTOI0M BBEJICHHUSI HOBOW ITepEMEHHOM, (DYHKITMOHATIBHO- OK-03, OK-04,
YPaBHEHUMU U | rpaguueckuM MeTosioM. Pelienue nokasaTenbHbIX HEPAaBEHCTB 2 OK-05, OK-07
HEPaBEHCTB [IpakTHueckoe 3aHsTHE 2
Tema 10.3 Conepxanue yueOHOro Marepuana
Cucrembl Pemienne cucteM rnoka3ateyibHbIX ypaBHEHUM 2
MOKA3aTEIbHbBIX KoMOunupoBanHoe 3aHsTHE 2
YPaBHECHUM
Tema 10.4 Coneprxanue yaeOHOTO MaTepHraia
Pemenne 3ama4. | Pemenne  moka3aTenbHBIX  YPAaBHEHHMM  METOJOM  YPaBHUBAHMS 2
IToxa3zarenpHas MOoKa3zaTeled M METOJOM BBEICHUS HOBOM MEpEeMEHHOW. Pemienue
byHKIUSA MOKa3aTeIbHbIX HEPABEHCTB 2

KouTtponbHas paborta




Pa3gea 11. 22

Jlorapudgmsi.

Jlorapudmuueckas

pynxkums

Tema 11.1 Conepxxanue yueOHOro marepuasia

Jlorapudm gyucia. | Jlorapudwm uncna. JlecITUUHBIN U HATYpaIbHBINA JOrapuMBbl, YUCTIO € 2

Jecsatnunbii 1 | KoMOMHUPOBAHHOE 3aHSTHE 2

HaTypaJbHbIN

aorapu@Mpl, YUCIO €

Tema 11.2 Conepxanue yueOHOro Matepuania

CaolicTBa CgoiicTBa morapudgmon. Onepaius JorapuMUpOBaHUS. 2

aorapumos. Kom6unupoBaHHoe 3aHsTHE 2

Omnepanust

JorapuMUpOBaHUS

Tema 11.3 Coneprxkanue yaeOHOTO MaTepHraia

Jlorapupmuueckas Jlorapudmuueckast pyHKIUS U €€ CBOMCTBA 2

(Gynkuus, ee coiictBa | KoMOMHHPOBAHHOE 3aHSTHE 2

Tema 11.4 Coneprxkanue yaeOHOTO MaTepHraa

Pemenue [TonsiTue norapudmudeckoro ypaBuenus. Onepanus NOTEHIIMPOBAHMUS. 2

aorapupMUIECKux Tpu OCHOBHBIX MeETOAA pEIICHUS JIOTApUPMUUYECKUX ypaBHEHUM:

ypaBHEHUI U | GyHKIUOHATBHO-TPAPUUECKUN, METOJ  TMOTCHIMPOBAHMS, METOJ]

HEPABEHCTB BBEJICHMSI HOBOU TiepemMeHHo. Jlorapudmmuueckie HepaBeHCTBA 2
KoMOuHupoBaHHOe 3aHsTHE

Tema 11.5 Conepxxanue yueOHOro Marepuania

Cucremsbl ANTOpUTM  pELICHHs]  CUCTEMbl  ypaBHEHHMI.  PaBHOCHIJIBHOCTB

JorapuMUYECKUX norapuMUYECKUX YPaBHEHUI 1 HEPABEHCTB

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK...




YpPaBHEHUU

KomOuHMpOBaHHOE 3aHATHE

Tema 11.6
Jlorapugmel B mpupoze
U TEXHUKE

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE CO/ep:KaHUe (comep:KaHHue
NMPUKJIATHOT0 MOAYJIfA)

[Ipumenenue norapudma. Jlorapudmuueckas crnupanb B npupoje. Ee
MaTeMaTU4YECKUE CBOMCTBA

IIpakTrueckoe 3aHsTue

Tema 11.7 Coneprxanue yaeOHOTO MaTepHraia

Pemenne 3ajad. | JlJorapupmuueckas Qpynkius. Pemenne npocteldmumx iorapupmMuaeckux

Jlorapugmsr. YpaBHEHUNI

Jlorapudmuyeckas KoHTponbHas padota

byHKIUSA

Paszpnen 12.

MHoxkecTBa.

JJIeMEHTBbI  TEOpPHH

rpagos

Tema 12.1 Conepxxanue yueOHOro marepuania

MHoxecTBa [Tonarue muoxecTtBa. [TomMHOXkecTBO. Onepaiu ¢ MHOKECTBAMU
KoMOunupoBanHoe 3aHsTHE

Tema 12.2 IIpodeccuoHAIbLHO-OPUEHTUPOBAHHOE COJepKaHue (Colep:KaHHue

Onepanun C | MPUKJIAJTHOTIO MOIYJIAA)

MHO>KECTBaMU Omnepaiuu ¢ MHOKecTBaMHU. PellieHne npukiagHbixX 3a/1a4y
IIpakTHueckoe 3aHsTue

Tema 12.3 Coneprxkanue yaeOHOTO MaTepHraia

I'padsr [Tonsitue rpada. CsazHbll rpad, 1epeBo, HUKI rpad Ha IUIOCKOCTH
[Ipaktruueckas pabora

Tema 12.4 Coneprkanue yueOHOTO MaTepHraia




Pemenue 3amad. | Onepanuu ¢ MHOXecTBaMH. ONIMCaHuE pealbHbIX CUTYalUii C TOMOILBIO
MmuoxectBa, ['padpr u | MHOXKecTB. [Ipumenenne rpadoB K perIeHnIo 3a1a4y
MX IPUMEHEHHE KonrposnsHas padora 2
Pasznen 13. DnemMeHTBI 14
KOMOMHATOPUKH,
CTATUCTHUKH U TEOPHH
BEPOSITHOCTEM
Tema 13.1 Coneprxkanre yaeOHOTO MaTepHraia
OcHoBHble  moHaATHA | [lepecTaHOBKH, pa3MeIIeHHs], COUeTaHUSI.
KOMOUHATOPUKHU 2
Kom0OuHMpoBaHHOE 3aHATHE.
Tema 13.2 Coneprxanue yaeOHOTO MaTepHraia
CoObIiTHE, BEpOATHOCTh | COBMECTHBIE M HECOBMECTHBIC COOBITHS. TeOpeMbl O BEpPOSTHOCTH
coObITus. CH0KEHHE H | CYMMBI COOBITHI. Y CIIOBHAS BEPOSITHOCTh. 3aBHCUMBIC M HE3aBUCUMBIE OK-01, OK-02,
YMHOXEHUE coObITHs. Teopembl 0 BEpOSITHOCTH TPOU3BEEHUST COOBITUH. 2 OK-03, OK-04,
BEPOATHOCTEH KomOunupoBaHHoe 3aHATHE OK-05, OK-07
Tema 13.3 IMpodeccnoHaIbLHO-OPHEHTHPOBAHHOE coJep:KaHue (coaep:KaHue TIK....
BeposiTHOCTB B | IPUKJIAJIHOTO MOIYJIs1)
po¢hecCUOHATIBHBIX OTHOcuTeNbHAA YacToTa COOBITHS, CBOMCTBO €€ YCTOWYHBOCTH. 2
3azadax Craructryeckoe onpeneneHue BeposATHOCTH. OLeHKa BepOSTHOCTU 2
COOBITHUS
IIpakTrueckoe 3ausTue
Tema 13.4 Coneprxanue yueOHOTO MaTepHraa
JnckperHas Buael cnywalinpix BenuuuH. OmnpeaesneHue IUCKPETHOW CilydailHOH
Clly4yaiiHas BEIUYMHA, | BEJIMYMHBL. 3aKOH paclpeaeNeHus] JUCKPETHON CIy4ailHOW BETWYHHBI. 2

3aKOH ee
pacripeeneHus

Ee uncnoBele XapaKTEpUCTUKH




KomOuHMpOBaHHOE 3aHATHE

Tema 13.5 Coneprxkanue yaeOHOTO MaTepHraia
3agauu Bapuanmonnsiit psa. [loauron yactor u rucrorpamma. CTaTUCTUYECKUE
MaTeMaTUYeCKON XapaKTEePUCTUKU Psiia HAOII0JaeMbIX JaHHBIX 2
CTaTUCTHKU KoMOunupoBanHoe 3aHsiTHE
Tema 13.6 IIpodeccnoHaILHO-OPHEHTHPOBAHHOE CO/epP:KaHUe (CoHep:KaHHe
CocraBneHue TaOJIHIl U | IPUKJIAAHOTO MOLYJIs1)
auarpaMM Ha npaktuke | [lepBuunass oOpaOoTka CTaTUCTUYECKUX JaHHbIX. [paduueckoe wux
npejacrasieHne. HaxoxaeHue cpelHuX XapaKTepUCTUK, HaOII0JaeMbIX 2
JAHHBIX
IIpakTHueckoe 3aHsTue
Tema 13.7 Conep:xanue yueOHOro Matepuana
Pemenne 3a1a4. | OnemMeHThl KoMOMHATOpuKH. CoObITHE, BEpPOSITHOCTH  COOBITHS.
DNEeMEHTHI CroxeHne 1 YMHOXEHHUE BEPOSITHOCTEN
KOMOWHATOPUKH, KonTtponbHas paborta 2
CTaTUCTUKH WU TEOPHUH
BEPOSTHOCTEN
Pasznen 14. 28
YpaBHeHus " OK-01, OK-02,
HEpPaBEeHCTBA OK-03, OK-04,
Tema 14.1 Conepxxanue yueOHOro marepuana OK-05, OK-06,
PaBHOCUIIBHOCTD PaBHOCUIBHOCTh ypaBHEHUW W HepaBeHCTB. Omnpenenenusi. OCHOBHBIE 2 OK-07
ypaBHEHUI U | TEOPEMBI PAaBHOCUJIBHBIX NEPEXOJaxX B YPABHEHUSX M HEPABEHCTBAX. IIK...
HepaBeHCTB.  OOmue | OOmre METOIbI PEIiCHHs YPABHEHUI: IEPEX0/l OT PABCHCTBA (PYHKI[HIA 2




MCTOAbI PCIICHUA

K PpaBEHCTBY apryMEHTOB [UJIi MOHOTOHHBIX (DYHKIHMA, METO.
pPa3NOKEHUs Ha MHOXUTEIH, METOJ BBEICHUS HOBOM IEPEMEHHOM,

(yHKUIHOHATBHO-TpaUUECKUd METOA

KomOunupoBanHoe 3aHsTHE

Tema 14.2 Conepxxanue yueOHOro marepuania
I'paduyecknit  meron | OOIIE METOIbI PELICHHUS] HEPABESHCTB: IEPEXO0/1 OT CPABHCHUS 3HAYCHU I
peuieHusl ypaBHEHUH, | QyHKIWA K CpPaBHEHWIO 3HAYCHUW apryMEHTOB JJII MOHOTOHHBIX 2
HEPABEHCTB byHKIMI, METO WHTEpPBaJoB, (PYHKIMOHAIBHO-TPAPUUECKUNA METO/I.
['paprueckuii MeTo pelieHrs ypaBHEHUN U HEPABEHCTB 2
KoMOunupoBanHoe 3aHsiTue
Tema 14.3 Copeprkanue yueOHOTO MaTepHraia
YpaBHeHUs u | Onpenenenve MopayJia. PackpbiTHe MOJyJsl MO  ONPEETICHUIO. 2
HEpPaBEHCTBA ¢ | IIpocrenmme ypaBHEHMs W HEpaBeHCTBA ¢ MmoayieM. [Ipumenenwne
MOJYJIEM PaBHOCWIIbHBIX ME€PEXOJ0B B ONPEICICHHBIX THUIAX YPaBHEHUU H 2
HEPaBEHCTB C MOAYJIEM
KoMOunupoBanHoe 3aHsiTue
Tema 14.4 Coneprxkanue yaeOHOTO MaTepHraia 2
YpaBHeHUs 1 | 3HaKOMCTBO ¢ mapameTrpom. [Ipocreilinie ypaBHEHHS U HEPABEHCTBA C 2
HEPABEHCTBA C | mapamMeTpom 2
napameTpamu KoMOuHupoBaHnHoe 3aHsiTHE
Tema 14.5 IIpodeccuoHATbHO-OPUEHTUPOBAHHOE COJepKaHue (coaep:KaHue 2
CocraBnenue U | IPUKJIATHOTO MOXYJIS1) 2
pelieHue Pemenne TekcToOBBIX 3a7a4 MPO(HECCHOHATBHOTO COACPKAHMS 2
pohecCHOHATBHBIX [IpakTuyeckue 3aHIATUS 2
3aJjad  C  IOMOIIBIO

YpaBHEHUN




Tema 14.6 Coneprxanue yaeOHOTO MaTepHraia

Pemenne 3a1a4. | OOmue MeTOoAbl PElICHUS YpaBHEHHH. YpaBHEHHs U HEPAaBEHCTBA C
YpaBHeHuUs U | MOZYJIEM U C MapamMeTpamMu

HEPABEHCTBA [IpakTrueckoe 3aHsTHE 2
IIpome:xkyTounas arrecrauus (JK3aMeH) 6
Bcero: 268




3. YcioBus peaju3anuu NporpaMMbl 001eo00pa3oBaTeIbHOM JUCHUILINHbBI

3.1. [Ins peanuzauuyd OporpaMMbl yueOHOW AMCUUILIMHBI MPETYyCMOTPEH Y4eOHBIN
KaOWHET MaTeMAaTHKH.

O6opynoBaHnue yueOHOTO KaOMHeTa:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIINUXCS;

- pabouee MecTo mpernogaBaTes;

- KOMIUIEKT Y4eOHO-HATJISTHBIX TTOCOOMIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;

- 331aHUS 111 KOHTPOJIBHBIX padoT;

- MpO(eCCUOHAIBHO OPUEHTUPOBAHHBIE 3aJaHUS;

- MaTepuasbl SK3aMeHa.

Texuuueckue cpeacTBa 00yYeHUsI:

- IEPCOHAIBHBIA KOMITBIOTED € JTUIEH3MOHHBIM POrPaMMHBIM 00€CTICUCHUEM;
- POEKTOP C SIKPAHOM.

3.2. MudopmanuonHoe odecredenne 00y4eHust

Jnst peanuzauuu niporpammbl Oubnuoreunsit goun AIIOY CO «ITAT»
UMEET MeYaTHbIE U 3JIEKTPOHHBIE 00pa3oBaTeabHble U HHPOPMALIMOHHBIE PECYPCHI,

PCKOMCHIOBAHHELIC (DyMO, JJIA UCITOJIB30BaHUA B O6p&30BaT€JII>HOM Imponecce.

OO0s3aTenpHbIe MeYaTHbIC U3TaHUS
1. M.U. bammakoB «Marematuka» s 10 kimacca: cpeaHee (mosiHoe) oOiiee
obpazoBanue (0a30BbI YypoBeHb)M: M3narenbckuii meHTp « Akagemus» 2019.
2. M.U. bammakoB «Marematuka 11 xmace» s 11 kmacca: cpeaHee (IOJTHOE)
ob1iee oopazoBanue (0a3zoBbIiypoBeHb)M:M3natenbckuiitienTp «Akagemus» 2019.
DOneKTpOHHbBIC U3/IaHUS
VYyebnuk «Anredpa u Hayasia MaTeMaTudeckoro anainu3a» 10 kimacc. M3gatenbcTBo:
[IpocBemienne. ABtopel: Mep3nsk A.I', Homuposckuit [.A, Axkup M.C, noa

penakuuei [lononsckoro B.E.;

rona u3ganus 2022 r.



VYyebuuk «Anredpa u Havyasna MaTeMaTudeckoro ananusa» 11 kmacc. U3parenscTBo:
[IpocBemenne. ABtopel: Mep3msik A.I', Homuposckuit [.A, Axkup M.C, non

penaxkuueit [logonsckoro B.E.; rog uzmanus 2022 r.



4. KoHTPOJIb H OlIeHKA Pe3yJibTAaTOB 0CBOEHHS 00111e00pa30BaTe/IbHOM
AUCUMILTHHBI

KoHTpoJibM oOLEeHKa pe3ylbTaToB OCBOEHHUS 00I1e00pa30BaTENbHON AUCHIUTITHHBI
pacKpbIBalOTCA  uepe3

dbopmupoBaHue OOIUX U MPOPECCUOHATIBHBIX KOMIIETEHIIUNA MO pa3jesiaM U TeMam

AUCHUILIMHAPHBIC PE3YJIbTAThI, HaIpaBJICHHLIC Ha

COACpIKaHUA yq€6HOFO Marcpuaiia.

Oo6mas/npodeccuoHaIbH

Paznen/Tema

Tun oneHoYHbIX

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

P12, Temsr 12.1,12.2,12.3,12.4

asi KOMIIETeH I MepOoNpPHSATHS
OK 01. Beibupats P1,Temal.1,1.2,1.311-0/c* 1.4,1.5,1.6 | TectupoBanue
CIIOCOOBI peleHus 3a1a4 P 2, Temsr 2. 1, 22, 23, 24, 2.5 H-O/C, 2.6 VY CTHBIN Ompoc
npodeccHOHATBLHOM P3, Tempr 3.1, 3.2, 3.3 Tl-o/c, 3.4 Maremarudeckuii
eATEIbHOCTH P 4, Temrr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 JMKTAHT
II-o0/c, 4.8, 4.9,4.10,4.11
PUMEHUTEIBHO P 5, Tembi 5.1, 5.2 WHauBy Iy aibHas
K pa3JIMYHbIM KOHTCKCTaM P 6, TeMbl 61, 62, 63, 64, 65, 66, 67 CaMOCTOsTCIIBHAsL
I-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pabora
P 7, Temsl 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | llpencrasnenue
I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pE3yabTaTOB

MPaKTUYECKUX padboT
3amTa TBOPUECKUX
pabot

3ammura
WH/IUBUYATTbHBIX
MIPOEKTOB
KonTponbhas padbora

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3, 104

P 13, Tems! 13.1, 13.2, 13.3,13.4, 13.5 Brimoaenme

l-o/c, 13.6 9K3aMEHAIMOHHBIX

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 32 1aHMiT

II-o/c, 14.6
OK 02. Ucnonp30BaTh P1,Temal.1, 1.2, 1.3 [T-0o/c, 1.4,1.5, 1.6 | TectupoBanue
COBpPEMEHHBIE CPE/ICTBA P2, Temp1 2.1,2.2,2.3,2.4,2.5T1-0/c,2.6 | VcTHslii onpoc
MIOUCKA, aHAIHM3a U P3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 MaremaTuuecKui
T — P 4, Temnr 4.1, 4.2, 4.3,4.4,4.5,4.6,4.7 MKTAHT

IT-o/c, 4.8,4.9,4.10,4.11
nH(popMaIUU, U P 5, Tembi 5.1, 5.2 NuauBuayanbHas
MH(OpMAIHOHHBIC P 6, Temb1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 | CaMOCTOATCIRHAA
TEXHONOHH LS M-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pabora
BBIIIOJIHCHUA 3a1a4 P 7’ TeMbl 7‘1’ 7_2, 7‘3’ 7_4, 7‘5’ 7.6, HpeILCTaBJ'IeHI/Ie
pOdeCCHOHAEHON 7.711-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12, pe3yJIbTaToB
JeATeIIbHOCTH 7.13,7.14,7.15,7.16,7.17 MPAKTHYECKHUX padoT

3amTa TBOPUCCKUX
pabot
3amuTa

3MpogpeccuoHansHoe-opueHMUPOBAHHOE cOOepHaHue




P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7
P12, Temsr 12.1,12.2,12.3,12.4

HHIAWBUYAJIbHBIX
MPOEKTOB
KonrponsHas pabora

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

I-o/c, 13.6 SK3aMEHAIIMOHHBIX

P 14, Tewsi 14.1, 14.2, 143,144, 145 | 40 0muit

II-o/c, 14.6
OK 03. [lmanupoBaTth 1 P 1, Tema 1.1, 1.2, 1.3 I1-o0/c, 1.4, 1.5, 1.6 | TectupoBanue
PeAITH30BHIBAT P2, Temp12.1,2.2,2.3,2.4,2.5T1-0/c,2.6 | Vernpiit ompoc
cOOCTBEHHOE P3, Temwi 3.1, 3.2, 3.3 Tl-o/c, 3.4 MaTteMaTuueckuii
HpO(eCCHOATEHOE 1 P4, Tomni 4.1,4.2,43,44,45,46,47 | o °

II-o0/c, 4.8, 4.9,4.10,4.11
JINYHOCTHOC pa3BI/ITI/Ie, P 5’ TeMBI 51’ 52 I/IHIII/IBI/II[yaHBHaSI
HpeaIPUHAMATETCKYIO P 6, Tems 6.1, 6.2, 6.3,6.4,6.5,6.6,67 | CAMOCTOATCIbHAs
ACATENLHOCT B M-o/c, 6.8, 6.9, 6.10 T-o/c, 6.11 pabora
npogeccHoranbHOA P 7, Temsr 7.1,7.2,7.3,7.4,75,7.6,7.7 | Ilpeacrasienne
chepe, Hcrob308aTh M-0/c,7.8,7.9, 7.10 T-o/c, 7.11,7.12, pe3yJIBTaTOB

3HAHUA 110 PUHAHCOBOM
IPaMOTHOCTH B Pa3IUYHBIX
KU3HEHHBIX CUTYaIUIX

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, Temrr 9.1,9.2,9.3,9.49.5

HPaKTUYECKHUX PaboT
3amuTa TBOPUECKHX
pabot

P 10, Temsr 10.1, 10.2, 10.3, 10.4 3amuTa
P11, Temsr 11.1, 11.2, 11.3 [1-0/c, 11.4, | ubauBMIyaIbHBIX
11.5, 11.6 H-O/C, 11.7 IIPOECKTOB
P12, Temsr 12.1,12.2,12.3,12.4 KoHTponbHas paGora
P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5 BLIMOTHEHHE
IT-o/c, 13.6 9K3aMeHAIMOHHBIX
P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5 33 1aHHiT
II-o/c, 14.6
OK 04. DddexTuBHO P 1, Tema1.1,1.2,1.3 [T-0/c, 1.4, 1.5, 1.6 | TectupoBanue
B3aUMOJIEICTBOBATD U P2, Temn 2.1,2.2,2.3,2.4,2.511-0/c,2.6 | YcrHbiit ompoc
paoTath B Ko/tektue n | L 3> Tembi 3.1,3.2, 3.3 Il-o/c, 3.4 MaremaTnueckuii
KOMaHIE P 4, Temnr 4.1, 4.2,43,4.4,4.5,4.6,4.7 MKTAHT
IT-o/c, 4.8,4.9,4.10,4.11
P 5, Temsr 5.1, 5.2 WHauBuayanbnas
P 6, Temn1 6.1, 6.2, 6.3, 6.4,6.5,6.6,6.7 | CaMOCTOATCIbHAA
T-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pabora
P7, Tems1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 | TIpencrapinenue
I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,7.12, pe3yabTATOB

7.13,7.14,7.15,7.16,7.17

P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 I1-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

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

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

MPAKTUYECKHUX padoT
3amuTa TBOPUYECKUX
pabort

3ammuTa

WHIUBUTy ATBHBIX
MPOEKTOB
Kontponbhas padota
Brimonnenue
SK3aMCHAIIMOHHBIX
3aJaHuM




I1-o/c, 14.6

OK 05. OcyiiecTBisTh
YCTHYIO ¥ TUCBMEHHYO
KOMMYHHKAITUIO HA
TOCYJITaPCTBEHHOM SI3BIKE
Poccuiickoit denepaiu ¢
y4eToM 0coOeHHOCTeH
COLIMAILHOIO U
KYJbTYPHOT'O KOHTEKCTA

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P2, Temrr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temnr 4.1,4.2,43,44,45,4.6, 4.7
IT-o0/c, 4.8,4.9,4.10,4.11

P5, Tempr 5.1,5.2
P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temsr 4.1,4.2,43,4.4,4.5,4.6,4.7
IT-o0/c,4.8,4.9,4.10,4.11

P35, Temnr 5.1,5.2

P 6, Temn1 6.1, 6.2, 6.3,6.4,6.5,6.6,6.7
I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16,7.17

P 8, 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 I1-0o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6P 9, Tems1 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-o/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

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

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
I1-o/c, 14.6

TectupoBanue
VYceTHBI o1poc
MaremaTnueckui
JUKTaHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
pabota
IIpencraBnenue
pe3yapTaToB
MIPAKTHYECKUX paboT
3ammra TBOPYECKHUX
pabor

3amura
WHAVBUYaJIbHBIX
IIPOEKTOB
KonrponsHas pabora
Beinonnenue
AK3aMEHALIMOHHBIX
3aJaHui

OK 06. ITposBnsTh
IPaXKTaHCKO-
MaTPHOTHYECKYIO
MMO3HIIHIO,
JIEMOHCTPHPOBAThH
0CO3HAHHOE MOBEICHHE HA
OCHOBE TPaTUIIMOHHBIX
00111€Y€eIOBEUECKUX
IIEHHOCTE, B TOM YHCIIE C
Y4ETOM TapMOHHU3AIUH
MEKHAIIMOHAJIBHBIX U

P 1, Temal.1,12, 1.3 Tl-o/c, 1.4, 1.5, 1.6
P 6, Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7
I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

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

TectupoBanue
YcTHbIN onpoc
Marematuueckuit
JUKTAHT
NunuBunyanbHas
CaMOCTOSITeNIbHAs
pabota
IIpencraBnenue
pe3yJIbTaToB
MPAKTUYECKUX paboT
3anmTa TBOPYECKUX




MEXPEJIUTHO3HBIX pabot
OTHOILIEHUH, IPUMEHSATh 3amura
CTaH/IapThI WHIUBHTy JIbHBIX
AQHTUKOPPYMITHOHHOTO MPOEKTOB
MIOBEICHUS KontponsHas pabota
Brinonnenue
9K3aMEHAIIMOHHBIX
3a7aHui
OK 07. CongeiicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 [T-0/c, 1.4, 1.5, 1.6 | TecrupoBanue
COXPAHCHHIO P2, Temp1 2.1,2.2,2.3,2.4,2.5[1-0/c,2.6 | Vcrabiit onpoc
OKPYKAIOIIEH CPEJIbl, P'3, Temer 3.1, 3.2, 3.3 [-o/c, 3.4 Maremarudeckuii
P 4, Temsr 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7
pecypcocOepekeHuIo, M-ofc, 4.8.4.9,4.10,4.11 JTUKTaHT
NPUMEHATH 3HaHUS 00 P5, Tems 5.1,52 WNunuBuyansHast
M3MEHEHHH KJINMara, P 6, Tembi 6.1, 6.2, 6.3, 6.4,6.5,6.6,67 | CaMOCTOATEIbHAS
NPHHLMIEL GEPERIMBOTO | [1o/c, 6.8, 6.9, 6.10 TT-0/c, 6.11 pabora
TPOM3BO/CTBA, P 7, Temn 7.1,7.2,7.3,7.4,75,7.6,7.7 | llpeacrasienne
9(eKTHBHO JEHCTBOBATE I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,7.12, PE3yJIETaTOB

B UPE3BbIYaHBIX
CUTyaIUAX

7.13,7.14,7.15,7.16,7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, 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 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
I1-o/c, 14.6

NPaKTUYECKUX paboT
3amuTa TBOPUYECKUX
pabot

3ammra
WHAUBHUIYaJIbHbBIX
MPOEKTOB
Kontponbnas pabota
Brinosinenue
HK3aMEHAIMOHHBIX
3a/1aHAN




