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(manee — ['TIOY TO «TKCuOT»)
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1. OBLIAA XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA3OBATEJbLHOMN JUCITATIINHBI

1.1. OOmeobOpa3oBaTenbHas AUCIUIUIMHA «MareMaTuka» SIBISETCS 00s3aTeIbHON
4acThI0 0011e00pa30BaTEIHLHOIO HUKIIA 00pazoBaTeIbHON MporpaMMbl B cooTBeTcTBUU ¢ PI'OC
CIIO mno cnemmanbHoctd 09.02.07 WMuHbopmamMoHHBIE CHCTEMBI W IPOTrpaMMHUPOBAHUE,
peanu3yemMoii Ha 6a3e OCHOBHOT'O 00IIIer0 00pa3oBaHus.

[Iporpamma pa3paborana Ha ocHoBanuu TtpeboBanuii PI'OC cpeanero o0OmErO
o0pa3oBaHus C y4eToM MpodeccnoHalbHON HAMpaBICHHOCTH MOJy4aeMou crienuaibHocTu. Ha
U3Yy4YEeHHUE IUCHUIUIMHBI «MareMaTuka» Ha 0a30BOM YpPOBHE OTBOAMUTCS MAEBATh 3a4€THBIX

CAUHUII.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAThI 0CBOCHUA TUCHUIIIMHBI:

1.2.1. lleau u 3aga4u AU CHUILIMHBI:

Ilens ocBoenuss OJ] «Maremartuka» (B coorBercTBUM C TpeboBanusimu OI'OC COO,
opuenranmer Ha pesyapTathl PI'OC CIIO): ocBoenne oOyvaronumucsa conepxanus OJ]
«MareMaTuKa» U JOCTH)KEHUE Pe3yIbTaTOB €€ M3Y4YeHHsS B cOOTBeTCTBHU C TpebGoBanmsiMu OI'OC
COO c¢ yuerom mpodeccuonanshoii Harpasiennoctu GI'OC CIIO.

3agaum ocBoeHus OJI «MaTtemaTukay:

- (opMupoBaTh TpEACTaBICHUS O COIMAIBHBIX, KYJIBTYPHBIX M HMCTOPHYECKUX (aKTOpax
CTaHOBIICHUSI MATEeMaTUKH;

- (hopmMHpOBaATH OCHOBBI JIOTHUECKOTO, ANTOPUTMHUECKOTO M MATEMaTHYECKOTO MBIIIIIICHUS;

- hopmupoBaTH YMEHUE MPUMEHSATH TOJYICHHBIC 3HAHUS TPU PEIICHUU PA3IUYHBIX 33]1a4, B
TOM YHCJIe TPOPECCHOHATBHBIX;

- (opmupoBaTH TpeACTaBICHWE O MaTeMaTHUKE KaK YacTH OOIIEYeTOBEYECKOW KYIbTYPHI,
VHHUBEPCATHHOM SI3bIKE HAYKH, MTO3BOJISIFOIIEM OIMUCHIBATh U M3YYaTh peaibHbIC MPOIECCHl U SBICHUS

B ITOBCETHEBHOM KU3HH U B MPOGECCHOHATHHON JeATETHHOCTH.



1.2.2. Ilnanupyemble pe3yJbTaThl 0CBOEHHs 0011e00pa3oBaTebHO JUCHUILIUHBI B c00TBeTCTBUM ¢ PI'OC CIIO n Ha ocHoBe ®I'OC COO

Konx v HaumenoBanue ¢opMupyemMbIX
KOMIIeTeHIH I

IInanmpyemsblie pe3ybTaThbl 0CBOCHHS
JAHCHMILTHHBI

Oowmme

JAucnunjanHapHbie

OK 01 Bribupats criocoObI penieHus
3a1a4 mpoecCHOHATBHOM AeATETbHOCTH
NPUMEHHUTEIIEHO

K Pa3IM4HBIM KOHTEKCTaM

- TOTOBHOCTb K TPY/y, OCO3HAHUE IICHHOCTH MacTePCTBa,
TpyZoIo0He;

- TOTOBHOCTDB K aKTHUBHOH J€ITEILHOCTH
TEXHOJIOTUYECKOHN U COLIMAIbHOM HAIIPaBJIEHHOCTH,
CIOCOOHOCTh MHUITUUPOBATh, TUIAHUPOBATH U
CaMOCTOSITENTFHO BHITIOHSTH TAKYIO IEATEIbHOCTD;

- IHTEPEC K PA3InYHBIM cepaM npodeccruoHaTbHON
JIeSITeIIbHOCTH,

OBnaneHne YHUBEPCATHHBIMU YI€OHBIMU
MMO3HAaBaTEJIbHBIMH TEHCTBUSIMU:

a) 0a30BBIC JIOTHUYCCKUE ICHCTBYSL:

- CAMOCTOSTENILHO (DOPMYJIMPOBAThH M aKTYaJIU3UPOBAThH
Mpo0IIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIISCTBCHHBIN IPU3HAK U OCHOBAHUS
JUTsI CpaBHEeHMSI, Kiaccudukanuy U 0000IIeHus;

- OTIPEACIIATH 1IeNN IeATENBHOCTH, 33]]aBaTh MapaMeTPhl U
KPUTEPUU UX JOCTIKEHUS;

- BBIBIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B
paccMaTpuBaeMbIX SBICHUSIX;

- BHOCUTb KOPPEKTUBHI B IEATEIbHOCTh, OLICHUBATh
COOTBETCTBHE PE3yIbTATOB IIEJISIM, OIICHUBATH PUCKH
IMOCJIEICTBUI IEATEILHOCTH,

- pa3BUBaTh KPEATUBHOE MBILUICHUE NPU PELICHUU
YKU3HEHHBIX MPOOIeM

0) 6a30BbIE UCCIIEIOBATEIHCKUE ACHCTBHS:

- BIIQJICTh HABBIKAMH YUEOHO-HCCIICI0BATELCKOM 1
MIPOEKTHOM JIEATEIHHOCTH, HABBIKAMU PAa3peILICHUs
mpooIem;

- BBIBIIATH IPUUUMHHO-CJICICTBECHHBIC CBS3H U
aKTyaJIU3UpoBaTh 3a7a4y, BBIIBUTATh TUIIOTE3Y €€
peIeHus, HaXOAUTh apTyMEHTHI IIJIS I0Ka3aTeIbCTBA
CBOUWX YTBEP)KJICHHM, 3a]1aBaTh IMapaMeTPhl H KPUTEPHU

-BJIaJIETh METOJJAMU JI0KA3aTEIbCTB, aJITOPUTMAMH
pereHus 3afa4; yMmeHue (popMyaupoBaTh ONpeaesIeHus,
AKCHOMBI 1 TEOPEMBI, IPUMEHSATh UX, TPOBOIUTH
JIOKa3aTeNbHbIC PACCYKICHHUS B XOJI€ PEILICHHS 3a/1a4;

- YMETh ONIEPUPOBATH TOHATUSMH: CTETICHb YUCIIA,
Jorapu(m 4ucia; yMEHHE BBIOJIHITH BEIYMCICHNE
3HAYCHHI U TIPe00pa30BaHUs BRIPAKCHHI CO CTCTICHIMU U
sorapudmamu, mpeoOpa3oBaHus APOOHO-PAIIMOHAIBHBIX
BBIPAXKCHHUI;

- YMETh ONEPUPOBATH IOHATHUSAMU: PalliOHAJIbHBIE,
WppanroHanbHbIe, OKa3aTeIbHbIC, CTCIICHHBIC,
norapu@MUIecKre, TPUTOHOMETPUYECKUE YPAaBHEHUS H
HEPaBEHCTBA, UX CUCTEMBI;

- YMETh ONIEPUPOBATH MOHITUSAMU: QYHKIIMS, HETTPEPHIBHAS
(dyHKIMS, TPOU3BOIHAS, TIEPBOOOpAa3Hasi, ONpe/IeIeHHBIH
MHTErpall; yMETh HaXOAUTh IPOU3BOAHBIC HIIEMEHTAPHBIX
(GyHKUUMH, UCTIONB3YSI CIIPABOYHBIE MATEPUAIIBL;
WCCIIEIOBATh B MPOCTEHIINX CIyvasx (QyHKIMU Ha
MOHOTOHHOCTb, HAXOAUTh HAUOOJIbIINE U HAMMEHbBILINE
3Ha4YeHUs PyHKIUNA; CTPOUTH rpa)MKd MHOTOUJICHOB C
WCTIOJIb30BaHKEM arapaTa MaTeMaTHYeCKOTO aHaIN3a;
MPUMEHSTH TIPOU3BOJIHYIO MIPH PEUICHUN 33j1a4 Ha
JBI)KEHUE; PelIaTh NPaKTHKO-OpUEHTHPOBAHHBIE 3aauH
Ha HauOOJIbIIE ¥ HAMMEHBIITUE 3HAYCHUS, HA HaX0XK/ICHHE
MYTH, CKOPOCTH H YCKOPEHHS;

- YMETh ONEPUPOBATH MOHATUSAMU: PallOHATIbHAS
¢GyHKLMS, TOKa3aTenbHas PyHKIHA, CTeNeHHAs QPYHKIHS,
norapu@mudeckast GyHKIUS, TPUTOHOMETPHUYECKHE
¢yHkuum, oOpaTHble PyHKINN; YMEHHE CTPOUTH IpaduKH
W3yUYCHHBIX (QYHKIUH, NCTIONB30BaTh Tpaduku npu
H3y4YCHHUHU TPOLIECCOB M 3aBUCUMOCTEH, IPU PELICHUI
3aja4 U3 Apyrux y4eOHbIX IPEAMETOB U 3a/a4 U3




pelIeHus;
- AHAJIM3UPOBATH ITOJIyYCHHBIE B XO/I€ PEIICHUS 3aJa4u
pe3yabTaThl, KPUTUYECKH OLIEHHBAThH UX JOCTOBEPHOCTD,
MIPOrHO3HPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

-- YMETb [IEPEHOCUTD 3HAHMSA B II03HABATEIbHYIO U
MPAaKTUYECKY0 001aCTH KU3HEAESTEIbHOCTH;

- YMETb UHTETPUPOBATh 3HAHUA U3 PA3HBIX MPEAMETHBIX
obmnacrei;

- BBIJIBUTATh HOBBIC HIEH, IPeIaraTb OPUTrHHAIbHBIE
IOAXOABI U PELICHHUS;

U CIIOCOOHOCTH MX MCIOIB30BaHMS B TIO3HABATEIBHON U
COLMAIbHON MTPAKTUKE

peanbHOH KU3HM; BEIpakaTh (hOpMYIaMu 3aBUCUMOCTH
MEXy BEIMIMHAMH;

- YMETh pelaTh TEKCTOBBIC 3a/1a4H PAa3HBIX TUIIOB (B TOM
Yrciie Ha MPOLCHTHI, IOJIM U YacTH, Ha ABWKEHHUE, padoTy,
CTOMMOCTH TOBAapOB U YCIIYT, HAJIOTH, 33a7a4 U3 00JIaCTH
yIpaBJIeHHs] TMYHBIMU U CEMEIHBIMH (PUHAHCAMH);
COCTaBIISATh BBIPAKEHU, YPAaBHEHUS], HEPAaBEHCTBA U UX
CHUCTEMBI 110 YCIIOBHIO 33J1a4H, UCCIEA0BATh MOTYYEHHOE
peleHNe U OLIEHUBATh NPaBAONOA00HOCTh PE3yIbTaTOB;

- YMETb ONepUPOBAThH MOHATHIMHU: CpeIHEe
apumernyeckoe, MeIuaHa, HauOOJIbIIICE U HAMMECHBIIICE
3HAYECHMs], pa3Max, JUCIEPCUs, CTaHAAPTHOE OTKIIOHEHUE
YHCIOBOTO HAabopa; yMETh U3BJIEKATh, HHTEPIIPETUPOBATH
WHPOPMALIUIO, TPEJCTABICHHYIO B TA0IUIIaX, HA
JuarpaMmmax, rpadukax, OTpaKkarollyto cBOicTBa
pEaJIbHBIX MPOLIECCOB U SABIEHUI; IPENCTABIATh
WHPOPMAITUIO C TOMOUIBIO TAaOJIHII U JUarpamm;
HCCIIEI0BATh CTATUCTUYECKHE JAaHHBIE, B TOM YHCIIE C
MPUMEHEHNEM IpaIueCKUX METOOB U 3JIEKTPOHHBIX
CPEACTB;

- YMETb OTIEpUPOBAThH MOHATHIMHU: CIy4YailHBIN OMBIT U
cirydaiiHoe cOOBITHE, BEPOSITHOCTD CIIY4alHOTO COOBITHS;
YMEHHE BBIUYHCISATh BEPOSATHOCTD C UCTIONH30BAHUEM
rpadUUeCcKuX METOJIOB; IPUMEHSATH (POPMYJIIBI CIIOKEHHUS 1
YMHOXKEHHsI BEpOSITHOCTEH, KOMOWHATOpHBIE (PAKThI U
(hopMyIIBI ITpH PELIeHUH 3aa4; OLEHUBATH BEPOSTHOCTH
peaTbHBIX COOBITHI; 3HAKOMCTBO CO CITyYaiHBIMU
BEJIMYMHAMH; YMEHHE ITPUBOJUTH IPUMEPHI TPOSBICHUS
3aKOHa OOJBLINX YUCET B IPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSX;

- YMETh OTIEpUPOBATH MOHATHSAMH: TOUKa, IpsiMas,
IJI0CKOCTb, TPOCTPAHCTBO, ABYTPaHHBIN YIod,
CKPEIIMBAOLIUECS MPSAMBIE, TAPAIIIENBHOCTD U
MEPIEeHINKYISPHOCTH MPSAMBIX U TUIOCKOCTEH, YTOJI MEXIY
MPSIMBIMH, YTOJI MEXy IPIMON U TIIOCKOCTBIO, YT O
MEXy MIOCKOCTSIMH, PacCCTOSIHUE OT TOUKHU J0 IUIOCKOCTH,
PacCTOSTHUE MEXAY NPSMBIMH, PACCTOSTHAE MEXKITY
IUIOCKOCTSIMM; YMEHHE UCIIONIB30BATh IIPH PEIICHUN 33134
n3y4YeHHbIE ()aKThl M TECOPEMBI TUIAHUMETPHHU; YMEHUE




OLIGHUBAThH Pa3Mepbl 00BEKTOB OKPYKAIOLIETO MHPAa;

- YMETh OIEPUPOBATH MOHITUAMH: MHOI'OI'PaHHUK, CEUEHUE
MHOTOTpaHHUKa, Ky0, apajuieenune], Ipu3ma,
nupamua, GUrypa v moBepXHOCTh BpAILICHHS, IIMIHH/P,
KOHYC, I1ap, chepa, cedeHus: Gurypbl BpalieHus,
IUIOCKOCTb, Kacaromasicst chepsl, HUIMHIPA, KOHYCa,
TUIOINAAb TOBEPXHOCTH MUPaMHIBI, IPU3MBI, KOHYCAa,
MWIAHIPA, TUTomaab chepsl, 00beM Kyda,
IPSAMOYTOJIFHOTO IapaJuleenunesa, TMpaMusl, IPU3MbI,
HWIMHIPA, KOHYCAa, apa; YMEHUE H300pakaTh
MHOTOTPaHHUKHU ¥ TOBEPXHOCTH BPALICHHUS, UX CEUCHUS OT
PYKH, C IOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U
AIIEKTPOHHBIX CPENICTB; YMEHUE PACIIO3HABATH CHMMETPHIO
B IIPOCTPAHCTBE; yMEHHE PACIO3HABATH MTPABUIIbHBIC
MHOTOI'PaHHUKHY;

- YMETh OIEPUPOBATH MOHITHUAMH: IBH)KCHUE B
MPOCTPAHCTBE, MOJO0HBIC (UTYPHI B IPOCTPAHCTBE;
WCTIOJIb30BaTh OTHOLIEHHUE IJIOMIAIel IOBEPXHOCTEN U
00BeMOB MTOT0OHBIX (GUTYP TIPH PEIISHUH 3a]1aY;

- YMETh BBIYUCIISITH TEOMETPUUECKUE BETUYHHBI (JUTHHA,
YToJl, IJI0MIab, 00bEM, IUIOIIAAb TOBEPXHOCTH),
WCTIONB3YS U3y4eHHbIE (POPMYJIIBI K METOABI,

- YMETh ONIEPUPOBATH TOHATHUSMU: MPSIMOYTOJIbHAS
cucTeMa KOOpAWHAT, KOOPJMHATHI TOUKH, BEKTOD,
KOOPAMHATHI BEKTOPA, CKAISIPHOE MTPOU3BEIEHHE, YOIl
MEX]y BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEICHHIE
BEKTOpa Ha YUCIIO; HAXOJUTh C MTOMOIIBI0 H3YYEHHBIX
(hopMyIT KOOPJIMHATHI CEPEIMHBI OTPE3Ka, PACCTOSIHUE
MEXIy ABYMsI TOUKaMH;

- YMETh BBIOMPATH TOAXO SN N3yUSHHBIH METOJ ISt
peleHns 3a7a49u, pacrio3HaBaTh MaTeMaTHYecKue (haKkThl 1
MaTeMaTHYeCKHe MOZEIHN B IPUPOJHBIX U OOIECTBEHHBIX
SBJICHUSIX, B ICKYCCTBE; YMEHHE IPUBOIUTH IPUMEPHI
MAaTE€MaTHYECKUX OTKPBITHUI POCCUICKON U MUPOBOM
MaTeMaTHYECKOH HayKH.

- YMETh ONEPUPOBATH TOHATHUSMU: OTIPEICIICHUE, aKCHOMA,
Teopema, CIeJICTBUE, CBOICTBO, IPU3HAK, 10KA3aTeIbCTBO,
PaBHOCHIIBHBIE (POPMYITHPOBKH; yMEHNE (hOpMyYINpOBaTH
00paTHOE ¥ MPOTHUBOIOJIOKHOE YTBEP)KICHHUE, IPHUBOAUTD




MPUMEPHI U KOHTPIIPUMEPHI, HCIIOIB30BATh METO]
MaTeMaTHYeCKOH MHIYKIHHU; TIPOBOANTH JOKA3aTeIbHbIC
paccykaeHus P pelIeHnH 3aa4, OLCHUBATh
JIOTHYECKYIO MPaBUIBHOCTD PACCYXKACHHIA;

- yMETh ONEePHPOBATh MOHATHSIMU: MHOXKECTBO,
MOZMHOYECTBO, OTIepalliyl HaJl MHOXKECTBAMH; YMCHUE
WCTIONB30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapaT JUis
OIMMCAaHMS PEAIbHBIX MPOIIECCOB U SIBJICHUH NPH PELICHUN
3aj1a4, B TOM YHUCJIE U3 IPYTHX y4eOHBIX IPEIMETOB;

- YMETh ONIEPUPOBATH MOHITUSAMU: I'pad, CBA3HBIH Tpad,
JIepeBo, LUKJI, Tpad) Ha INIOCKOCTH; YMEHUE 3a71aBaTh U
OITUCHIBATH Tpadbl Pa3IMYHBIMU CIIOCOOAMU; UCTIONH30BATh
rpadbl IpU PEILICHUH 3a/1a1;

- yMETh CBOOOIHO OTIEPUPOBATH MOHSATHIMU: COUETaHHE,
MepecTaHOBKa, YUCIIO COYETAHHH, YHCIIO IEPECTAHOBOK;
ounom HeroToHa; yMeHHe IPUMEHATh KOMOMHATOPHBIE
(haKThl ¥ paccyXAeHUs IJIsl peIIeHHs 3a1ay;

-yMeTbh ONIEPUPOBATH MOHATUSIMH: HATYPaIbHOE YHCIIO,
IeJI0€ YHCII0, OCTATOK MO MOJYJIIO, PAIIHOHAIBHOE YHCIIO,
UppalroHaIbHOE YHCII0, MHOXKECTBA HATYPaJIbHBIX,
LEJIBIX, PAIIMOHANBHBIX, JEHCTBUTEIILHBIX YHCEN;, yMEHHE
UCIIONIb30BATh MPU3HAKHU JEITMMOCTH, HAUMEHBIIHIA 00IIHi
JIeTTUTelb U HauMeHbllee o01iee KpaTHOe, alropuTM
EBkimaa nmpu penieHun 3aja4; 3HaKOMCTBO € Pa3IHYHBIMU
TO3UIIMOHHBIMH CHCTEMaMU CUHCIICHHS;

- YMETh CBOOOIHO ONEPHUPOBATH MOHATHSIMHU: CTEIIEHD C
EJIBIM TIOKa3aTelieM, KOPEeHb HATYPAIbHOW CTETICHH,
CTEIeHb C PAIMOHAILHBIM [TOKa3aTejIeM, CTENIeHb C
JEHCTBUTENHHBIM (BEILIECTBEHHBIM) IIOKa3aTeNeM,
Jorapu@m 4rcia, CHHYC, KOCHHYC U TAHT€HC
HPOU3BOJILHOTO YNCIIA;

- YMETh ONIEPUPOBATH MOHITUSMH: TOXKAECTBO,
TOKAECTBEHHOE NTPe00pa3oBaHue, ypaBHEHHUE,
HEPaBEHCTBO, CUCTEMA YPaBHEHUH U HEPABEHCTB,
PaBHOCHIBHOCTH ypaBHEHUI, HEPABEHCTB M CUCTEM,
pauroHaibHbIe, HpPALlOHATIbHEIE, TOKa3aTeNbHBIC,
CTEIICHHBIC, JIOTapH(PMUYECKHE, TPUTOHOMETPHUYECKUE
ypaBHEHHMSI, HEPABEHCTBA M CHCTEMBI; YMEHHUE PEIIaTh
YpaBHEHHs, HEPABEHCTBA U CUCTEMBI C IIOMOIMIBIO




Pa3NUYHBIX IPUEMOB; peIlIaTh ypaBHEHU, HEPABEHCTBA U
CHCTEMBI C TTapaMeTPOM; IPUMEHATh YPaBHEHNS,
HEPaBEHCTBA, UX CUCTEMBI IJIsl PEILICHHUSI MAaTEMaTUIECKUX
3a7a4 ¥ 3aJa4y U3 Pa3InuHbIX 00JacTeil HAyKH U peabHOi
KH3HU,

-yMETh CBOOOTHO OTIEPUPOBATH MOHITHAMU: TpaduK
¢byHkuum, oopatHast QyHKLIUS, KOMIO3UIHS (DYHKINH,
nuHeHHas QYHKIHA, KBagpaTndHas QyHKIHS, CTETICHHAS
(GYHKIHS C TETBIM MTOKa3aTeleM, TPUTOHOMETPHYECKUE
¢dyHKIMH, 00paTHBIE TPUTOHOMETpUIECKUE (PYHKIIHY,
MoKa3aTeNibHas U JlorapudMudeckas QyHKINN; YMEHUE
cTpouTh rpaduku GpyHKINH, BEIIOIHITH TPe0Opa3OBaHU
rpadukoB (QyHKIWH;

YMEHHUE HCIIOIb30BaTh rpaduKu PyHKIMN AT U3yUeHUS
MPOLIECCOB U 3aBUCHMOCTEH IPH PEIICHNH 3a1ad U3
JIPYTUX y4eOHBIX IPEIMETOB U U3 PeaTbHOMN KHU3HU;
BBIpaXaTh (popMyIaMu 3aBUCHMOCTH MEXK]y BETUIHHAMU;
yMeHHEe CBOOOTHO OTIepUpPOBATh MOHATUSMH: YETHOCTb
(GYHKIHMHU, TEPHOANIHOCTD (PYHKIIMHU, OTPAaHUIEHHOCTh
(YHKIIMH, MOHOTOHHOCTh (DYHKIMH, SKCTPEeMyM (YHKIIWH,
HaunOoJblliee 1 HAaUMEHbIIee 3HaYeHUs (PYHKIIUN Ha
NPOMEKXYTKE; YMEHHE IIPOBOJUTH UCCIIEJOBAaHNE (DYHKITHH;
YMEHHE MCIIOJIb30BaTh CBOMCTBA U IpaduKu (DyHKIIMH JJIs
pelleHns ypaBHEHUH, HEPAaBEHCTB | 3aj1ad ¢ apaMeTpaMu;
n300pakaTh Ha KOOPIMHATHOM TIIOCKOCTH MHOKECTBA
peleHnd ypaBHEHH, HEPABEHCTB U UX CHCTEM;

- YMETh CBOOOJIHO OTIEPHPOBATH MOHATHSIMH:
MOCJIE/IOBATENILHOCTD, apu(MEeTHIECKast IIPOTPECCHs,
reoMeTpryecKas nporpeccusi, 0eCKOHeYHO yObIBaromast
reoMeTpruecKas IpOrpeccHsi; yMeHUe 3a]1aBaTh
MOCJIEIOBATENILHOCTH, B TOM YHCJIE C TIOMOIIIBIO
PEKYPPEHTHBIX GOopMyI;

- YMETh ONEPUPOBATH MOHITUSMH: HENPEPHIBHOCTD
(YHKIIWUH, aCUMITTOTHI Tpaduka GyHKIIUK, IepBasi U BTOpast
Mpou3BOJAHAA QYHKLINH, TEOMETPUIECKUN 1 (PU3NIECKUI
CMBICI IPOU3BOAHOM, IepBOOOpa3Hast, ONpeaeICHHBIN
MHTETPAJT; yMEHNE HAXOJUTh aCUMIITOTHI rpaduka
(GYHKIMY; yMEHHE BBIYNCIIATH IIPOU3BOAHBIE CYMMBI,
MPOM3BEICHHSI, YACTHOTO U KOMIO3HLIWH (PYHKIHH,




HaXOJUTh ypaBHEHUE KacaTeNbHOHN K rpaduKy QyHKINY;
YMEHHUE HCIO0JIb30BaTh IPOM3BOJHYIO TSI HCCIIEAOBAHUS
GyHKUMH, 1715 HAXOXKICHHUS HAMTY4IIero PEeLIeHuUs B
MPUKIIAIHBIX, B TOM YHCJIE COUUATBEHO-3KOHOMUUECKUX
¢bu3nuecKux 3aaadax, 1Jisl ONPEAeIeHNsI CKOPOCTH U
YCKOpEHUS; HAXOIUTh TUIOMAJAN U 00BbEeMBI (PHUTYp C
MOMOIIBIO HHTETPajIa; NPUBOJUTH IPUMEPHI
MaTEMaTHYECKOI'0 MOAETUPOBAHUS C IIOMOIIBIO

nmud depeHInanbHBIX YpaBHEHHH;

- YMETh OIICPUPOBATH IMOHATUAMU: KOMIUICKCHOC YHCJIO,
CONPSAKCHHBIC KOMIUICKCHBIC YUCJIa, MOAYJIb U apI'YMCHT
KOMILJICKCHOTO 4Kcia, (opMa 3alICH KOMIUIEKCHBIX YHCET
(reoMeTpuuecKas, TPUTOHOMETpHYECKAs U
anreOpanyvecKkas); yMeTh IPOU3BOJUTE apu(METHICCKUE
JEHCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMH; IPUBOIUTD
MPUMEPHI UCTIOJIB30BaHUSI KOMIUIEKCHBIX YHCET;

- YMETh CBOOO/IHO OTIEPUPOBATH MMOHATUIMH: CPEIHEE
apudmeTrnyecKoe, MeIiaHa, HauOoJbIIee U HauMEHbIIee
3HAYEHUs, pa3Max, AUCIEPCHs, CTAHAAPTHOE OTKIOHEHUE
JJId OIMMCaHr YUCJIOBBIX JTaHHBIX; YMCHUC UCCIICI0OBATh
CTaTUCTHYCCKHUE JaHHBIC, B TOM YUCJIC C IPUMECHCHUEM
rpadMueCcCKMX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;
rpadUUecKy UCCIIeI0BATh COBMECTHBIE HAOMIOACHUS C
MOMOUIBIO IMarpaMM pacCeuBaHUs U JIMHEHHOMN
perpeccuu;

- YMETh HaXOAUTh BEPOSTHOCTH COOBITHIA C
HUCIIO0JIB30BAaHUEM I“pa(i)I/IT-IeCKI/IX MCETOJ0B; IPUMEHATH MJIA
pelieHus 3a1a4d GOpMYJIbl CIIOKESHHUS U YMHOKEHUS
BEPOSITHOCTEH, (HOPMYITy MOJIHOW BEPOSITHOCTH, HOPMYITy
Beprynm, komOrHaTOpHBIE (HaKTHI U HOPMYJIBI;
OICHUBATH BEPOATHOCTH pCaIbHBIX CO6BITPII>'I; YMEHUE
ONEepHUPOBATh MOHATUSMHU: CIIydaiiHas BeJIMUMHA,
pacrpenesieHHe BEpOSITHOCTEH, MaTeMaTH4ecKoe
OKWJIaHUE, JIUCTICPCHS U CTAHIAPTHOE OTKIIOHEHUE
CiTydaiiHOH BeJMYMHBI, (YHKLIWH paclpeaesieHus U
IUIOTHOCTH PaBHOMEPHOT'O, TOKA3aTeIbHOTO U
HOPMAJILHOTO paclipelesICHUi; YMEHHE UCII0Ib30BaTh
CBOMCTBA M3YUYEHHBIX pACIpeeIICHUI Jis pelieHus 3a1ay;
3HAKOMCTBO C TIOHATHSMH: 3aKOH OOJIBIINX YHCEI, METO b
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BBIOOPOYHBIX HCCIIEOBaHUIA; yMEHHE MPUBOIUTH MPUMEPHI
MIPOSIBJICHHSI 3aKOHA OOJIBLINX YKCET B IPUPOAHBIX U
0OIIECTBEHHBIX SIBICHUSX;

- yMETh CBOOOIHO ONEPUPOBATh MOHATHSIMU: TOUKA,
IpsMasi, IIIOCKOCTh, IPOCTPAHCTBO, OTPE30K, JIyd, MIIOCKUI
YIoJ, IBYI'PaHHBII YroJl, TPeXTPaHHbIA yrodi,
HepeceKaroluecs, apaulebHbIe U CKPELUBAIOLIUECS
IpsMBbIE, TAPAJUIEIBHOCT U NEPIEHIUKYIISIPHOCTD MPSMBIX
U IJIOCKOCTEH, Yo MEXIy IPSMBIMH, YTOJI MEXIY
MPSIMOM U MJIOCKOCTBIO, YTOJ MEXKTY TIOCKOCTSIMH;
YMEHHUE HCIOIb30BaTh MPH PELICHUH 3324 N3y4YeHHBIE
(akThl ¥ TEOPEMBI IUITAHUMETPUH; YMEHUE OLICHUBATD
pa3Mepbl 00BEKTOB B OKPYIKAIOIIEM MUPE; yMEHHE
OTIepUPOBATh MOHATUSIMH: MHOTOTPaHHUK, CEYCHHUE
MHOT'OI'PaHHUKA, IPABUIbHBIA MHOTOTPAHHUK, [IPU3MA,
nupamMuza, GUrypa v moBepXHOCTh BPALLCHNS, IUIUHAD,
KOHYyC, 11ap, cepa, pa3BepTKa MOBEPXHOCTHU, CEUCHUS
KOHYyCa U IIMJIMHAPA, apajjiebHble OCH WK OCHOBAaHHMIO,
cedeHHe Mapa, IIO0CKOCTh, Kacarouascs cdepsl,
MUIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUEHHE
MHOTOTpaHHUKa, H300paXKaTb MHOTOTPaHHUKH, (QUTYPBI U
MOBEPXHOCTH BPAILEHHUS, UX CEYECHUS, B TOM YHCIIE C
MOMOIIBIO 3JICKTPOHHBIX CPEACTB; YMEHHE PUMEHSTh
CBOWCTBA F€OMETPHUECKHX (PHUTYpP, CAMOCTOSITEIHHO
(dhopMynrpoBaTh ONpeesIeHHUs U3ydaeMbIX QUryp,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX U MpPU3HAKaX
reoMeTpuyeckux (Gpuryp, 000CHOBBIBATH HIIM ONIPOBEPTaTh
WX; YMEHHE MPOBOANTH Kiaccuukanuto Guryp mo
Pa3NUYHBIM MPU3HAKAM, BBIIIOIHATH HEOOXOJUMBbIE
JIOTIOJTHUTENBHBIE TIOCTPOCHHUSI;

- YMeTh CBOOOJIHO OTIEPHPOBATH MOHATHIMU: TUIOMIA]H
¢urypsl, 00beM (QUrypbl, BeIMUKMHA yIia, PACCTOSHAE OT
TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMHU,
paccTosHUE MEXAY ITOCKOCTSAMHU, IIoManb cepsl,
TUIOINAAb TOBEPXHOCTH MUPaMHIBI, IPU3MBI, KOHYCa,
UWIMHIPA, 00beM Ky0a, IPsMOYTOIBHOTO
napajenenuIesna, NupaMuibl, IpU3Msbl, IUIMHAPA,
KOHYCa, I1apa; yMeHHe HaXOJUTh OTHOLIEHHE 00BEMOB
oJ0OHBIX GHUTYD;




- yMETh CBOOOIHO OTIEPUPOBATH MOHATHSIMU: ABHKCHUE,
napauIeIbHBINA IepEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, TOBOPOT, MPeoOpa3zoBaHue MOJ00HS,
noJo0HbIe QUTYPHI; yMEHUE PacliO3HABATh PaBHbIE U
nmoo6HbIe GUTYPHI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
aApXUTEKTYpe; YMEHHE UCTIOIh30BATh TEOMETPUIECKIIE
OTHOILECHHUS, HAXOAUTh TEOMETPHUECKIE BEIMIHUHBI (JIMHA,
YTOJI, TUTOIIAh, 00bEM) MPH PEIICHNH 33/1a4 U3 IPYTHX
Y4eOHBIX IPEMETOB U U3 PEaTbHON )KHU3HH;

- YMETh CBOOOIHO OTIEPUPOBATH MOHATHSIMH:
MPSIMOYTOJIbHAS CHCTEMa KOOPAUHAT, BEKTOP, KOOPIUHATHI
TOYKH, KOOPAHHATHI BEKTOPa, CYMMa BEKTOPOB,
MpoM3BeIeHIE BEKTOPa Ha YKCII0, pa3ioKeHHe BEKTOpa Mo
0a3ucy, CKaIsIpHOE MTPOU3BEICHIE, BEKTOPHOE
MPOM3BEIEHHUE, YTOII MEX/y BEKTOPaMU; yMEHHE
WCTIONB30BaTh BEKTOPHBIN M KOOPAMHATHBIA METOJ JIJISI
peleHHs TeOMETPUIECKUX 3aJ1ad 1 3aJ1ad IPYTuX yu4eOHBIX
MPEAMETOB; ONIEPUPOBATH NOHITUSIMU: MaTpula 2x2 u 3x3,
OTIpEAeTUTENh MAaTPHUIIBI, TEOMETPHUECKUN CMBICIT
OTIpEeIeNTUTENS;

- YMETh MOJICIIMPOBATh PeabHbIC CUTYalllU Ha SI3bIKE
MaTEMAaTHKH; COCTABIISATh BBIPAXKEHUS, YPABHEHUS,
HEpaBEHCTBA M UX CHCTEMBI 110 YCIOBHIO 3a1auH,
HCCIIEIOBATh IOCTPOCHHBIE MOJIENHN C UCTIOIb30BaHUEM
amnmapara anreOpbl, HHTepIPETUPOBATh TOTYYESHHBIH
pe3yibTaT; CTPOUTh MaTEMaTHYECKHE MOJEIH C TIOMOILBIO
reOMETPUUYECKHX TOHATHI U BEJTMYWH, PEelIaTh CBSI3aHHbIC
C HUMU MPAKTHYECKHE 33/Ia4H; COCTABIISATH BEPOSTHOCTHYIO
MOJIEJIb 1 HHTEPIPETUPOBATH NOJTYUECHHBIN pe3ybTaT;
pemarh NpUKJIa HbIe 33]]a49U CPelICTBAMU
MaTEeMaTHYECKOTO aHaIN3a, B TOM YHCIIe COITUAIbHO-
HKOHOMHUYECKOTO U (PU3MUECKOTO XapaKTepa;

- yMEHHE BBIOUPATH MOIXOAAIMNA METO ISl PELICHUS
3aJ]auy; MOHNMaHKUE 3HAYUMOCTH MaTeMAaTHKU B H3Y4YCHUH
MPUPOAHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBICHHIA;
YMEHHUE pacro3HaBaTh NPOSBICHUE 3aKOHOB MATEMATHKH B
HCKYCCTBE, yMEHHE TIPUBOIUTH MPUMEPHI MaTEMATHIECKUX
OTKPBITUHA POCCUNUCKOM M MUPOBOM MaTEMaTUUECKON HAyKH
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OK 02 Mcnonb30BaTh COBpeMEHHbIE
CpeICTBa IONCKA, aHAIN3A U
WHTEpIpeTauul HHPOPMALINH, 1
WHPOPMALMOHHBIE TEXHOJIOTHH IS
BBITIOJTHEHHMS 33129 TPOEeCCHOHATBHON
IEATeTLHOCTH

B o0macTy HIEHHOCTH HayYHOTO MTO3HAHMS:
-c()OPMUPOBAHHOCTH MUPOBO33PEHH,
COOTBETCTBYIOIIET'O COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ 1 00IIeCTBEHHOH MPaKTHUKH, OCHOBAaHHOTO Ha
JIMAJIoTe KyJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MecTa B TIOJIUKYJIbTYPHOM MHUDE;

- COBEpPILECHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKON
KyJBTYPHI KaK CPE/ICTBA B3aMMOICHCTBHS MEXITY
JFOIBMH ¥ IO3HAHUS MUPA;

- OCO3HAHHUE IEHHOCTH HAYYHOU JIeSITeNbHOCTH,
TOTOBHOCTB OCYHIECTBIISITH IPOEKTHYIO U
HCCIIEIOBATEIBCKYIO IESITEIbHOCTh HHANBUIYAIEHO U B
rpyIme.

ORnajzicHre YHUBEPCAIbHBIMU YI€OHBIMH
M03HABATEILHBIMU JICHCTBHAMHU:

B) pabota ¢ nH(popManuei:

- BJIaJICTh HAaBBIKAMH MTOTYyYCHHUS] HHOOPMAILIUHU W3
MCTOYHHUKOB PA3HBIX THIIOB, CAMOCTOSTEIIEHO
OCYIIECTBIISTH TIOMCK, aHAIIM3, CHCTEMAaTHU3AIHIO 1
WHTEPIIPETANIO HHPOPMAITUH PA3TUIHBIX BUOB U
(hopM npeICTaBICHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (hopmMaTax ¢ yueTom
Ha3zHaueHHs UHQOPMAIIH U [IEIeBOH ayTUTOPUH,
BBIOMpAst ONTHMANBHYIO (hOPMY MPEICTaBICHHUS U
BU3YyaJIU3alINY;

- OLICHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD
WHOPMAITUH, €€ COOTBETCTBHE MPABOBBIM U MOPATEHO-
THYECKHM HOpMaM;

- UCTIOJIB30BaTh CPEACTBA HH(POPMALIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHIA B PEIICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U OPTaHU3aI[HOHHBIX
3a1a4 ¢ coOmoIeHreM TpeOOBaHUI SPrOHOMUKH,
TEXHUKHU 0€30MacHOCTH, TUTUEHBI, PECypcocOepexeHus,
MPaBOBBIX U 3THUECKUX HOPM, HOpM HH(MOPMAIMOHHON
0e30IMacHOCTH;

- BJI/ICTh HABBIKAMU PACTIO3HABAHUS U 3aIIUTHI
uHpopMaIuH, HHGOPMAITHOHHON 0€30MaCHOCTH
JMYHOCTH

- YMETh ONEPUPOBATH MOHATUSMH: PAlOHATBHAS
(hyHKIHS, TOKa3aTeNnbHas (yHKIHA, CTeTIeHHAs (PYHKIIHS,
norapugmudeckas GyHKIUS, TPUTOHOMETPHUYECKHE
¢yHkumm, oOpaTHble PyHKIMK; YMEHHE CTPOUTH IpadHKH
M3YYEeHHBIX (PYHKIIUNA, UCIIONB30BATh TpaduKu IpH
M3y4YEHHH TPOIIECCOB M 3aBUCUMOCTEH, P PEIIeHHN
3a7a4 U3 Apyrux y4yeOHBIX MPEIMETOB U 3a/1a4 U3
peanbHOH KU3HHU; BEIpaKaTh (GOpMyIIaMH 3aBUCUMOCTH
MEK/1y BEIIMYNHAMU;

- YMETh ONIEPUPOBATH MOHITUSMU: TOKAECTBO,
TOXKAECTBEHHOE MPe0o0pa3oBaHue, ypaBHEHHUE,
HEepaBEeHCTBO, CHCTEMa yPaBHEHUI U HEPABEHCTB,
PaBHOCHIBHOCTh ypaBHEHUI, HEPABEHCTB M CUCTEM,
pannoHaIbHbIe, HppallOHATbHEIE, TOKa3aTeNbHbIC,
CTETICHHBIE, JIOTapH(PMUYECKHE, TPUTOHOMETPHYECKHUE
ypaBHEHHSI, HEPABEHCTBA M CHCTEMBI; YMETh pelaTh
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO
Pa3IMYHBIX IPUEMOB; PELIaTh YPaBHEHHS, HEPABEHCTBA
CHCTEMBI C ITapaMeTPOM; IPUMEHSATh YPaBHEHUS,
HEPaBEHCTBA, UX CUCTEMBI JIJISl PEILICHHUsI MATEMATUIECKUX
3aj]a4 ¥ 3aj]]a4y U3 PaslInuHbIX 00JacTeil HAyKHU U peabHO
KH3HUY,

- yMETh CBOOO/IHO ONEPUPOBATH MOHSATHSIMU: JIBHKCHUE,
napajieabHbIi IepeHOC, CHMMETpPHS Ha TUIOCKOCTH U B
HPOCTPAHCTBE, IIOBOPOT, MPe0oOpa3oBaHKe MOI00Ms,
no00HbIe (YUTYPHI; YMETh Paclio3HaBaTh PaBHbIE U
no/I00HbIe QUTYPBI, B TOM YHCIIE B IPUPOJIE, HCKYCCTBE,
APXHUTEKTYPE; YMETh HCIOIb30BaTh FEOMETPHUECKIE
OTHOILIEHHUS, HAXOAUTh TEOMETPHUUECKUE BEITMUHHBI
(mmuHAa, yTOoII, TUIOIIAaab, 00EM) TIPH PEIICHUH 33124 U3
JPYTruX y4eOHBIX MPEMETOB U U3 PeabHON KHU3HN




OK 03 IlnanupoBaTh U peau30BbIBATH
cobcTBeHHOE TIpoheccHoHANBHOE U
JMYHOCTHOE pa3BUTHE,
MPeINPUHUMATEIBCKYIO 1ESITETLHOCTD B
mpodeccuoHaIbHOM chepe,
WCTIOJIb30BaTh 3HAHMUSI TTO0 (PUHAHCOBOM
TPaMOTHOCTH B Pa3IMYHBIX )KU3HEHHBIX
CUTYaIUSIX

B o0macTu 1yXOBHO-HPaBCTBEHHOTO BOCTIMTAHHUS:

- cOPMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS,
9TUYECKOTO MOBEACHHUS;

- CHOCOOHOCTD OLIGHUBATH CUTYAIIMIO U TPUHUMATh
OCO3HaHHBIE PEIICHYS], OPUEHTHPYACh HA MOPAIIBHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHUE JINYHOT'O BKJIa/la B IOCTPOEHHE YCTONYHNBOTO
Oymy1ero;

- OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POAUTEISM H
(Wnu) IpYTUM YiI€HAM CEMBH, CO3[JaHHIO0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MIPUHATHA LIECHHOCTEN CEMENHOMN
JKU3HU B COOTBETCTBUU C TpaJIuLUsAMHU HapoaoB Poccun;
OBnasneHne YHUBEPCATIbHBIMU PETYISITUBHBIMU
IECUCTBUSIMHU:

a) caMOOpTaHU3aIIHs:

- CAMOCTOSITENIFHO OCYIIECTBIIATH T03HABATENBHYIO
JeSTEeIbHOCTD, BBISIBIATE MPOOJIEMBI, CTABUTH U
¢dbopMynupoBaTh COOCTBEHHBIE 3aaUH B
00pa30oBaTeIbHON AESITENbHOCTH U )KU3HEHHBIX
CUTYaIusX;

- CAMOCTOSITEIILHO COCTaBJISITh TUIAH PEIICHHUs TIPOOIEMBI
C Y4E€TOM MMEIOLINXCS PECYPCOB, COOCTBEHHBIX
BO3MOYHOCTEN M NPEATIOYTEHUH;

- 1aBaTh OIIEHKY HOBBIM CUTYaIlHsIM;

croco0cTBOBaTh (YOPMHUPOBAHUIO U HPOSIBICHUIO
IIMPOKOH 3PyIUIMK B pa3HBIX 00J1acTIX 3HAHUH,
MOCTOSIHHO TIOBBIIIATH CBOM 00pa3oBaTeNbHBIH 1
KYJbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIB:

WCIIOTIb30BaTh MPUEMBI peIIEKCHH I OIICHKH
CUTYaIliH, BEIOOPA BEPHOTO PEIICHHUS;

- YMETH OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATH
pELIEHNUs 110 UX CHIXKEHUIO;

B) DMOIIMOHATILHBIN HHTEIUICKT, IPEATIOIATr afOIIHA
c(hOpMHPOBAHHOCTb!

BHYTPEHHEW MOTHUBALINH, BKIIOYAIOLIEH cTpeMIIEHHE K
JOCTHIKCHHIO LIEH U YCIIEXY, ONTHMHU3M,
WHUIMATHBHOCTh, YMEHUE IEHCTBOBATh, UCXOMS U3
CBOMX BO3MOYKHOCTEN;

- YMETh OTICPUPOBATH MOHSATHIMHU: PaIllIOHAIBHEIC,
WppalroHabHbIC, IOKa3aTeIbHbIC, CTCIICHHBIC,
JorapuMUYECKUE, TPUTOHOMETPHUYCCKHUC YPABHCHHS U
HEPaBEHCTBA, UX CUCTEMBI,

- YMETh ONIEPUPOBATH TOHITUSIMH: MHOTOTPAaHHUK,
cedeHre MHOTOTpaHHUKa, KyO, mapajuieienurie], pu3Ma,
mupamua, GUrypa u moBepXHOCTh BPAICHHS, IIHIHH/P,
KOHYC, T1ap, chepa, cedeHus: GuUrypbl BpaieHus,
TUIOCKOCTb, Kacaromasics chepsl, HIUHIPA, KOHyca,
mjiomaab MOBEPXHOCTHU IMUpaMHUbl, IPHU3MbBI, KOHYCA,
LHWIMHPA, TUIomaab cdhepsl, 00beM Kyoa,
MPSMOYTOJILHOTO TapaJuIeenunea, MUPaMHIbI, TPH3MBI,
HUIMHIPA, KOHYCAa, [apa; yMEHUE H300pakaTh
MHOI'OIpaHHUKHA U ITOBEPXHOCTU BpallICHUA, UX CCUCHUA
OT PYKH, C TIOMOIIIBIO YSPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEJICTB; YMETh PACIO3HABATH CUMMETPHIO
B [IPOCTPAHCTBE; YMETh PACIIO3HABATH IIPABUIILHBIE
MHOTOTIPaHHUKH;

- YMETh OMEPUPOBATH TOHITHUAMU: MPSIMOYTOIBbHAS
CHUCTeMa KOOPJMHAT, KOOPIUHATHI TOYKH, BEKTOD,
KOOPJIMHATHI BEKTOPA, CKAISIPHOE MTPOU3BEICHHUE, YT O
MEX/Ty BEKTOPAMH, CyMMa BEKTOPOB, IPOU3BEICHHE
BCKTOpa Ha YUCJIO; HAXOJUTH C MTOMOMIIbIO U3YUCHHBIX
($hopMyJT KOOPIUHATHI CEPEANHBI OTPE3Ka, PACCTOSHUE
MEX]y ABYMSI TOUKAMH




- AMIATHH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh
IMOIMOHAIILHOE COCTOSIHUE JIPYTUX, YIUTHIBATH €0 IPU
OCYIIECTBICHHH KOMMYHHUKAIIUH, CIIOCOOHOCTh K
COUYYBCTBHIO U COTICPSIKUBAHUIO;

- COITMAITLHBIX HABBIKOB, BKITFOYAIOIINX CITIOCOOHOCTH
BBICTPAaNBaTh OTHOLICHUS C JPYTHMH JIFOJIbMH,
3a00THUTKCS, IPOSIBIIATH UHTEPEC U Pa3peIiaTh
KOH(IJIUKTHI

OK 04 Db dexruBHO
B3aMMOJICHCTBOBATh U PabOTaTh B
KOJUIEKTHBE U KOMaHIE

TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOATEIILHOCTH U
CaMOOIpEIeNICHUIO;

-OBJIaJICHUE HaBbIKAMU Y4eOHO-HCCIIEA0BATEIBCKOH,
MPOEKTHOM U COLIMAIBHOM ESTEIbHOCTH;

OBnazeHne yHUBEPCAIbHBIMA KOMMYHUKATHBHBIMU
IECUCTBUSIMHU:

0) coBMeCTHAS IeATEIHPHOCTD:

- IOHUMATh ¥ UCIOJIb30BaTh IPEUMYIIECTBA KOMaHIHON
W MHIVBHYIbHOW paOOTHI;

- IPUHUMATH 1€ COBMECTHOMN AESITEIHHOCTH,
OpraHU30BHIBaTh U KOOPAWHUPOBATH IEHCTBUS 110 €€
JIOCTH>KEHHIO: COCTABJIATH IUIAH IEHCTBUN, PACIIPENEIIATh
POJIH C YY€TOM MHEHHUI yUaCTHUKOB 00CYK/IaTh
Pe3yIbTaThl COBMECTHOW paboThI;

- KOOPIMHUPOBATH U BBIMIOJIHATH PA0OTY B YCIIOBHAX
peaIbHOr0, BUPTYAJIBHOTO U KOMOMHHPOBAHHOTO
B3aMMOJICUCTBHS;

- OCYIIECTBIIATH IO3UTUBHOE CTPATETHYECKOE MTOBEJICHUE
B PA3NUYHBIX CUTYAIUAX, TPOSBISATH TBOPUYECTBO U
BOOOpakeHHe, OBITh MHUIIHATHBHBIM.

OBnazneHne YHUBEPCAIbHBIMU PETYIISITUBHBIMU
JEUCTBUSAMU:

T) IpuHsTHE ce0sl U APYTHX JFO/ICH:

- IPUHUMATh MOTHUBBI U apTYMEHTBI APYTUX JIOAEH pH
aHaJIN3€E PE3YIbTATOB ACATEIBHOCTH;

- IPU3HABaTh CBOE IIPABO U NIPABO JIPYTUX Jrojei Ha
OIINOKU;

- pa3BHBATh CIIOCOOHOCTH IOHUMATh MUP C TMO3UINN
JIpyroro 4ejaoBeKa

- YMETh ONEePHPOBATh MOHATHSIMU: CITyYaiHBIN OMBIT U
ciydaiiHoe cOOBITHE, BEPOSTHOCTh CITYYaliHOTO COOBITHS;
YMETh BBIYHCIIATH BEPOSATHOCTH C UCTIOIB30BAHUEM
rpadguUIecKuX METOI0B; IPUMEHSITH (POPMYITBI CIIOKCHUS
Y YMHOXXCHUS BEPOSITHOCTEH, KOMOMHATOPHBIE (haKThI U
(opMyIIBI ITpH PEIeHUH 3a/1a4; OLEHUBATH BEPOSTHOCTU
PEeaNbHBIX COOBITHI; 3HAKOMCTBO CO CITy9alHBIMU
BEJIMYMHAMHE; YMEHUE MTPUBOUTH IPUMEPHI ITPOSIBICHUS
3aKOHa OOJBIINX YUCEN B IPUPOIHBIX H OOIIECTBEHHBIX
SIBJICHUSIX

- yMETh CBOOOJTHO OTIEPUPOBATH MOHATHSAMH: CTEIICHB C
LEJIBIM TIOKa3aTelieM, KOPEeHb HATYPaIbHOW CTETICHH,
CTEINEeHb C PAlMOHALHBIM [TOKa3aTejieM, CTENIeHb C
JEWCTBUTEIHHBIM (BEIICCTBEHHBIM ) TIOKa3aTeleM,
Jorapudm 4ucIia, CHHYC, KOCHHYC U TaHT€HC
HPOU3BOJILHOTO YNCIIA;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHSATHIMU: TpaduK
¢byHkumm, oOpatHast QyHKUNS, KOMIO3UIMS QYHKINH,
nuHeHHast QyHKIMs, KBapaTHaHas QyHKIHS, CTeNIeHHAs
(GYHKIHUS € TENBIM TIOKa3aTelieM, TPUTOHOMETPHUYECKHE
¢byHKUIMH, 00paTHBIE TPUTOHOMETPUUECKUE (PYHKINY,
nokasartenbHas u jorapupmuueckas QyHKINN; YMETb
CTpOUTH rpaduKu PYHKIUIA, BHITIOIHATH PEOOpa30BAHUS
rpadukoB QyHKINH;

- YMETb HCNOJB30BaTh rpaduKu QYHKIMNA IS U3YIEHHS
MPOLIECCOB U 3aBUCHMOCTEH NPH PEIICHNH 33134 U3
JPYTUX y4eOHBIX IIPEIMETOB U U3 PealbHOMN KHU3HU;
BBIpaKaTh (POPMYJIaMHu 3aBUCUMOCTH MEXIY
BEJINYNHAMU;

- cBOOOJTHO OIIEPHPOBATH MOHATHAMHE: YETHOCTh




(YHKUINY, TIEPUOJUYHOCTD (DYHKIIUHN, OTPAHUIEHHOCTD
(YHKITIH, MOHOTOHHOCTD (DYHKITHH, YKCTPEMYM
¢$yHKUIMY, HanOoJbIlIce U HAMMEHbIIIEe 3HAUCHHSI
(YHKLIMH HA IPOMEKYTKE; YMETh IPOBOJUTH
nccienoBanre GyHKINM;

- YMETh HCIOJIb30BaTh CBOMCTBA U rpa@ UKy GyHKIUH U1
peleHns ypaBHEHUH, HEPaBEeHCTB | 3ajiay C MapamMeTpamuy;
M300pakaTh Ha KOOPIMHATHOM TIOCKOCTH MHOYKECTBA PEIIICHFIA
YPaBHEHHI, HEPABEHCTB U UX CUCTEM




OK 05 OcymiecTBisaTh YCTHYIO U
MHACbMEHHYI0 KOMMYHUKALIMIO Ha
roCyIapCTBEHHOM s13bIke Poccuiickoi
denepanuy ¢ y4eTOM OCOOCHHOCTEH
COLIMAJIBHOTO U KYJbTYPHOTO KOHTEKCTA

B o0macTu 3CTETHYECKOTO BOCIUTAHUS:

- 3CTETHYECKOE OTHOIIICHUE K MUPY, BKITFOUAs CTETHKY
ObITa, HAYYHOTO ¥ TEXHUYECKOTO TBOPUYECTBA, CIIOPTA,
TpyJa 1 OOIIECTBEHHBIX OTHOIICHHIA,

- CIIOCOOHOCTH BOCIIPHHUMATH Pa3IMYHBIEC BB
WCKYCCTBa, TPAUIIH U TBOPUECTBO CBOETO M JPYTHUX
HapOJI0B, OLIYIIATh SMOLMOHAIBHOE BO3/IEHCTBHE
HCKYCCTBA;

- yO@XIEHHOCTh B 3HAYMMOCTH ISl TUIHOCTH U
o011ecTBa OTEYECTBEHHOTO U MUPOBOTO UCKYCCTBA,
STHUYECKUX KYJIBTYPHBIX TPATUIMIA U HAPOIHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPQKCHHUIO B Pa3HBIX BUJIAX
HCKYCCTBA, CTPEMJICHHE TIPOSIBIISITH Ka4eCcTBa
TBOPYECKOU TMYHOCTH;

OBnaneHne YHUBEPCATbHBIMU KOMMYHHUKATHBHBIMHU
IEUCTBUSIMHU:

a) oOmieHue:

- OCYIIIECTBISITh KOMMYHUKAITIH BO BCeX cepax KU3HU;
- pacro3HaBaTh HeBepOAJIbHBIC CPEIICTBA OOICHUS,
MOHUMATh 3HAUCHHE COIUATIBHBIX 3HAKOB, pACIIO3HABATh
MPEIMOCHUIKY KOH(MIMKTHBIX CUTYaIlUi U CMATYATh
KOH(ITUKTHI;

- Pa3BEpPHYTO ¥ JJOTHYHO M3JIaraTh CBOIO TOUKY 3PEHUS C
WCTIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB

- YMETh OTICPUPOBATH MOHATHIMHU: CPEITHEE
apupMeTHIeCKoe, MeIuaHa, HanOoIbIlIee 1 HauMEHBITIEEe
3HAYCHMsI, pa3Max, JIUCIIEPCHsl, CTAHIAPTHOS OTKIOHCHUE
YHICIOBOr0 HAO0Opa; yMEHUE U3BJICKATh,
WHTEPIPETUPOBATh HHPOPMAIHIO, IPEACTABICHHYIO B
TabinIax, Ha Tuarpammax, rpadukax, OTpaxaronryro
CBOICTBA pealIbHBIX MPOIIECCOB U SBJICHHUIA; TPEJICTABIATH
MH()OPMAITHIO ¢ TIOMOIILIO TAOJHIT U JUATPAMM;
HCCIIEIOBATh CTATUCTUYECKUE TAHHBIC, B TOM YHCIIC C
MPUMEHEHUEM IpadUUeCKIX METOIOB U 3JIEKTPOHHBIX
CPEICTB;

- YMETh OMIEPUPOBATH MOHITUSMHU: TOUYKA, IPSIMas,
IIJIOCKOCTb, IPOCTPAHCTBO, IBYTPAHHBIN YIod,
CKpCHIMBAIOUIMEC NPAMBIC, TAPATIJIICIIBHOCTE U
MEePHIEHIUKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH, YTOJ
MEXy TIPSAMBIMH, YTOJ MEKY IPAMON U TIOCKOCTHIO,
YTOJI MEXTy TUIOCKOCTSIMH, PACCTOSTHUE OT TOUKH JI0
TUIOCKOCTH, PACCTOSTHUE MEX/Ty MPSIMBIMHU, PACCTOSIHUE
MEX]TY TNTIOCKOCTSMHU;

- YMETH UCII0JIb30BaTh IIPU PCIICHUUN 3a1a4 U3YUCHHBIC
(I)aKTI)I 1 TCOPEMBI INITaHUMETPHUU; YMCHHUE OLICHUBATD
pasMepsl 00BEKTOB OKPYKAIOIIEro MUPa




OK 06 IIposBisTh rpaxaaHCcKo-
MaTPUOTHUYECKYIO O3ULHIO,
JE€MOHCTPHUPOBATh OCO3HAHHOE
MOBE/ICHNE Ha OCHOBE TPAAULIMOHHBIX
00111e4€eI0BEYECKUX [IEHHOCTEH, B TOM
YHCie ¢ Y4eTOM T'apMOHH3ALUH
MEXHAIIMOHAJIBHBIX U MEXPEIUTHO3HBIX
OTHOUICHUH, IPUMEHSTh CTAaHAAPTEHI
AHTUKOPPYILIMOHHOTO MOBEICHHUS

- 0CO3HaHKE 00YYAIOMIMMUCS POCCHUICKON IrpakJaHCKOM
UJECHTUYHOCTH;

- LIeJICHAIIPaBJIEHHOE Pa3BUTHE BHYTPEHHEN MO3UINH
JIMYHOCTH HA OCHOBE JyXOBHO-HPaBCTBEHHBIX LIEHHOCTEH
Hapoa0B Poccuiickoit @enepaiiuu, ICTOPUIECKUX U
HAI[MOHAIBHO-KYJIBTYPHBIX TPAIUIH, (hopMUpOBaHUE
CUCTEMBI 3HAYUMBIX [IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYILUUOHHOIO MUPOBO33PEHUS, IPAaBOCO3HAHUS,
9KOJIOTHYECKOU KyIbTYPhI, CHOCOOHOCTH CTaBUTH IENN U
CTPOUTD )KU3HCHHLIC IIJIAHBI;

B yactu rpak1aHCKOTr0 BOCIIUTAHUS:

- OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MIPaB U
00s13aHHOCTEH, YBaKEHHE 3aKOHA U TIPABOTIOPAIKA;

- IPUHATHUEC TPAOAUIIUMOHHBIX HAIITMOHAJIbHBIX,
00I1e9enoBeYecKiX TYMaHHCTHIECKIX 1
JIEMOKpPaTUYECKUX LICHHOCTEH;

- TOTOBHOCTb NPOTUBOCTOATH UACOJIOTUN IKCTPEMU3MA,
HaI[MOHAIN3Ma, KCeHOPOOUH, TUCKPUMUHAITUH 110
COLIMANIBHBIM, PEITUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM
MpHU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO ACATCIIBHOCTDL B
WHTepecax TpaXkIaHCKOTO OOIIECTBa, y4aCTBOBATh B
caMOyIpaBJieHHH B 00111e00pa30BaTE/IbHON OpraHU3aluN
Y JIETCKO-IOHOIIECKUX OpPTaHU3aIUsX;

- YMEHUE B3aUMOJICHCTBOBATh C COLIMATIbHBIMU
WHCTUTYTaM{ B COOTBETCTBUH C UX QYHKUIUSIMH U
Ha3HAYCHHEM;

- TOTOBHOCTb K T'YMAHUTAPHOMI U BOJIOHTEPCKOM
JIEATENIBHOCTH;

MaTPUOTUYICCKOI'0 BOCIIMTAHUA:

- ¢(hopMUPOBAHHOCTH POCCUHUCKON TPaXKTAHCKOM
UIECHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
Hapoay, 4YyBCTBAa OTBETCTBEHHOCTH nepes PoauHoi,
TOpJIOCTH 3a CBOM Kpai, cBor0 PoaunHy, CBOM SI3bIK U
KyJIbTypY, IPOLIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO
Hapoza Poccuu;

- LICHHOCTHOE OTHOILIEHHE K FOCYJapCTBEHHBIM
CHMBOJIaM, HICTOPUYECKOMY U PUPOTHOMY HACIIEIUIO,
NaMATHUKaM, TpaJulusiM HapoJoB Poccun,

- YMETb ONEPUPOBAThH MOHATHAMHU: MPSIMOYTOJIbHAS
CHUCTEMA KOOPAMHAT, KOOPIUHATHI TOYKH, BEKTOD,
KOOPJMHATHI BEKTOPA, CKAISIPHOE TPOU3BECHHE, YTOI
MEX/1y BEKTOpaMH, CyMMa BEKTOPOB, TPOU3BEICHHUE
BEKTOPA Ha YHCIIO; HAXOIUTH C MOMOIIBIO N3YYEHHBIX
(bopMyn KOOPIMHATEI CEPEINHBI OTPE3Ka, PACCTOSIHUE
MEXy IByMs TOUKaMH;

-yMETb BBIOMpPATh NOAXOISIINI U3Y9EeHHBII METO IS
peleHus 3a1a4y, pPacrio3HaBaTh MaTeMaTHIECKHE (aKThI
Y MaTeMaTU4YeCKHe MOJIEIH B IPUPOIHBIX U
OOIIECTBEHHBIX SIBICHHUSAX, B ICKYCCTBE; YMEHHE
MPUBOJUTH IPUMEPHI MATEMATHIECKUX OTKPBITHH
POCCHIICKON 1 MUPOBON MaTeMaTU4YeCKON HAyKH.

- YMETbh ONepUPOBATh MOHATHAMHU: CIy4YailHbIN OMBIT U
CIIy4aifHOe COOBITHE, BEPOATHOCTh CIIy4alfHOTO COOBITHS;
YMETh BBIYHCIATH BEPOSITHOCTD C UCIIOIB30BAHUEM
rpadUUeCcKUX METOJIOB; MPUMEHSATH (JOPMYJIIBI CIIOKEHHS
1 YMHOXXEHUS BEPOATHOCTEH, KOMOMHATOPHBIE (haKThI U
(opMyIIBI ITpH PELIEHUH 33a4; OLEHUBATh BEPOSTHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO CO CITyYallHBIMHU
BEJMYMHAMH; YMEHHUE NIPUBOIUTH MPUMEPHI ITPOSBICHHUS
3aKOHa OOJBLINX YUCEN B IPUPOAHBIX U OOIECTBEHHBIX
SIBIIEHUSIX




noctxeHusM Poccun B Hayke, HCKycCTBE, CIIOPTE,
TEXHOJIOTHSIX U TPYIE;

- ueliHas yOekIEHHOCTh, TOTOBHOCTD K CITYXKECHHUIO U
3ammute OTeuecTBa, OTBETCTBEHHOCTD 32 €T0 CYAbOY;
OCBOCHHBIE O0YJAIOLINMHUCS MEXIPEIMETHbIE IOHATHS U
YHHBEpcalbHble yueOHbIe IeHiCTBUS (PETYIISITUBHEIE,
M03HaBaTebHbIE, KOMMYHUKATUBHEIE);

- CLIOCOOHOCTb MX HCIIOJIb30BAHMUS B I03HABATEIILHON
COLIMAIbHON MPAKTHUKE, TOTOBHOCTH K
CaMOCTOSITEILHOMY IJIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOMU JESITeIbHOCTH, OPraHU3aIMU Y4eOHOTO
COTPYAHUYECTBA C MEJAarorniecKUMU pPaOOTHUKAMU U
CBEpPCTHHUKAMH, K YYaCTHIO B TOCTPOECHUH
WHIUBUIYaTbHON 00pa3oBaTeIbHON TPaeKTOPHUHL;

- OBJIa/ICHUE HaBBIKAMH Y4E€OHO-UCCIIEI0BATEIbCKO,
MIPOEKTHOU U COLIMAIBHOM ESTETbHOCTH

OK 07 ConeiicTBOBATh COXPAHEHUIO
OKpY>Karolllen cpeibl,
pecypcocOepexeHuI0, TPUMEHSITh
3HaHUS 00 U3MEHEHHUH KITUMaTa,
MPUHITUIIEL OEPEKITUBOTO TIPOU3BOJICTBRA,
3¢ (HeKTUBHO JIEHCTBOBATH B
Ype3BBIYAHBIX CUTYAIHSIX

- HE IPUHUMATh JEHCTBUSI, TIPUHOCSIIUE BPE]
OKpYKalolllel cpenie;

- YMETh MPOTHO3UPOBATH HEOJIATONPHUSITHBIC
9KOJIOTHYECKHE MTOCIEACTBUS MPEAIPUHUMAEMBIX
JIEHCTBHM, TPENOTBPAILATD UX;

- paCHIMPUTH ONBIT ACATCIIBHOCTU 9KOJIOTHYECKOI
HaIpaBICHHOCTH;

- pa3pabaThIBaTh IUIaH peIeHHUs MPOOIEMBI C Y4ETOM
aHaJIM3a UMCIOIINXCA MaTCPUAJIbHBIX 1 HEMATCPHUAJIBHBIX
peCypCoB;

- OCYIIECTBIIATH LI€JICHANPABIECHHBIH TOUCK NTEpeHoca
CPEJICTB ¥ CITOCOOOB ACHCTBHUS B TPOPECCHOHAIBHYIO
cpeny;

- YMETb NIEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U
MMPAKTHYECCKYIO obmacTu KHU3HECACATCIBHOCTH,

- [Ipe€ajiaratb HOBBIC IMTPOCKTHI, OUCHNUBATb UJICU C
MO3UIMHA HOBU3HBI, OPUTHHAIBHOCTH, IPAKTUYECKON
3HaYMMOCTH;

- IaBaTh OLICHKY HOBBIM CUTYyallWsIM, BHOCUTb
KOPPEKTUBBI B IEATENBLHOCTD, OLIEHUBATh COOTBETCTBHE
pe3yJIBTaTOB HENISIM

- YMETh OTIEPUPOBAThH MOHATHIMHE: (PYHKIIHS,
HeTpephIBHAS QYHKIHSI, IPOU3BOIHAS, IEPBOOOpa3Has,
onpez[eneHan‘/'I I/IHTeI‘paJ'I; YMeTL HaAaXO0JUThb HpOH3BO}IHBIe
AJIEMEHTApHBIX (YHKIIHIA, UCTIONB3Ys CIIPABOYHEIE
MaTepI/IaJ'IBI; HUCCIICO0BAThH B HpOCTeﬁHIHX cnyqaslx
(I)YHKHI/II/I Ha MOHOTOHHOCTb, HAXOJUTh HaI/IGOJIbHH/Ie u
HauMEHbINNE 3HAYCeHUS! PYHKIIUN; CTPOUTH IpaduKu
MHOTOYJICHOB C HCITOJIb30BAaHUEM aIlapara
MAaTEMAaTHYCCKOT'O aHAJIN3a, HpI/IMeHSITB HpOI/ISBO)IHYIO
MIPY PEIICHUH 3a/1a4 Ha JABIKCHUE; PelIaTh IPaKTUKO-
OpUEHTUPOBAHHBIE 32/1a4 HA HAHOOJIBIINE U
HaAMMCHBIINEC 3HAYCHHA, HA HAXOXIACHUC nyTH, CKOpOCTI/I
1 YCKOPEHHS,

- YMETh OTIEPUPOBATH MOHATUSIMHU: JIBUKCHHE B
MPOCTPAHCTBE, MOJJ00HBIE (PUTYPHI B IPOCTPAHCTBE;
KCIOJIb30BaTh OTHOIIEHHUE TIJIOIIA/Ie MOBEPXHOCTEN U
00BeMOB TOTI0OHBIX (GUTYD TIPH PEIICHUH 33124,

- YMETh BBIYUCIISTh TEOMETPUUYCCKUE BETUIHHEI (IJTNHA,
YTOJ1, TIIONIa b, 00BEM, TUIONIA b TIOBEPXHOCTH),
WCTIOJNB3YS H3YUYCHHBIE (POPMYIIBI M METOJIBI




[IK 4.2. Ocy1iecTBAsTh U3MEPEHMUS
9KCIUTYyaTallMOHHBIX XapaKTePUCTUK
MPOTPaMMHOT0 00ecTieUeHHS
KOMITBIOTEPHBIX CUCTEM

- BJIaJCTh HAaBBIKAMH MTOTyYEeHUS] HH)OpMALIUHU U3
MCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYILECTBIISTH
MONCK, aHAJIN3, CUCTEMATU3ALIMIO U UHTEPIPETALUIO
MHQOPMAaLUK Pa3TUYHBIX BUAOB U (HOPM Mpe/ICTABICHUS;

- OLIEHUBATh J1OCTOBEPHOCTb, JIETUTUMHOCTH HH(OpMAaIHy,
€€ COOTBETCTBHE MIPABOBBIM U MOPAJIbHO-ITHYECKUM
HOpMaM;

- YMCHUC pCUIaThb TCKCTOBBIC 3a/1a41 PA3HBIX TUIIOB;

- YME€HUE COCTABJIATH BBIPAXKCHUA, YPaBHCHUA, HEPABCHCTBA U
MX CUCTEMEI 10 YCJIOBUIO 3aia4U, UCCIICIOBATH IMOJTYYCHHOC
[PCHICHUC U OLICHUBATH HpaBI[OHOILO6HOCTI) PE3YIbTATOB.

[IK 5.7. TIpou3BOIUTE OLEHKY
UH(POPMALMOHHON CUCTEMBI AJIS
BBISIBJIEHUS BO3MOYKHOCTH €€
MOJIEpHU3AINH

- BBISIBJISITH IPUUMHHO-CIIEZCTBEHHBIE CBA3H U
AKTyaJM3MpOBATh 3a7jady, BEIIBUTaTh TUIIOTE3Y €€ PELICHHUS,
HaXOJUTh apTyMEHTHI [yl JOKa3aTeIbCTBA CBOMX
YTBEpXAE€HUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEILICHUS;

- JaBaTh OLICHKY HOBBIM CHUTYalLlsIM, BHOCUTH KOPPEKTUBEI B
[TeATENBHOCTD, OLICHUBATh COOTBETCTBUE PE3YNIBTATOB LENAM

- YMCHUC BI)I6I/IpaTI) HOI[XOI[SIHII/Iﬁ H3y‘leHHLII>i MCTOO IJIA
[PCIICHU 3a0a49H, paCliO3HaBaTb MATEMATUICCKUE (I)B.KTBI nu
MaTCMATUYCCKHUEC MOJICIIM B PA3HBIX ABJICHUAX

IIK 6.4. OnennBaTh KaueCcTBO U
HaAEKHOCTh ()YHKIIMOHUPOBAHHUSI
WH(OPMAITMOHHOHN CHCTEMBI B
COOTBETCTBHH C KPUTEPUSIMHU
TEXHUYECKOT0 3aIaHus

- CAMOCTOSITEIBHO COCTaBJIATH TUIAH PELICHHS IPOOJIEMBI C
Y4ETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEeANOYTEHUI;

- 1aBaTb OI€HKY HOBBIM CUTYallHAM;

Croco0CTBOBaTH POPMHUPOBAHUIO U TIPOSIBIICHUIO IITUPOKOM
PPYIUIIMN B pa3HbIX 00IACTIX 3HAHUH, MTOCTOSIHHO
MOBBINIATH CBOM 00PA30BATENBHBINA U KYJILTYPHBIH YPOBEHB;

- YMEHHUE CTPOUTH TpaUKy N3y4eHHBIX (DYHKIINH,
WCIIOJIB30BaTh TpaQMKK MPU U3YUEHUH MTPOIIECCOB U
3aBUCHMOCTEH ITPpU PEeIICHUH 33/1a4 U3 JPYTHX ydeOHBIX
MpPEeMETOB U 3a/1a4 U3 peallbHON JKU3HH,

- yMEHHE BhIpakaTh (popMyIamMu 3aBUCHMOCTH MEXLY
IPYTHMU BEIMYNHAMM.

IIK 10.1. O6pabaTriBaTh
CTAaTUCTUYECKUN U TMHAMHYECKUI
WH(OPMAITMOHHBI KOHTEHT

- CAMOCTOSITEIbHO OCYIIECTBIISATh 103HABATEIIbHYIO
IMesITeTbHOCTD, BBISIBIATH MPOOJIEMBI, CTABUTH U
(bopMynupoBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOM
IMesATeIbHOCTH U )KU3HEHHBIX CUTYalINsX;

- CO3/IaBaTh TEKCTHI B Pa3IMYHBIX (popMaTax ¢ ydeTom
Ha3zHaueHUs UHPOPMALH U LIEIEBOI ayTUTOPUH, BEIOUpast
ONTUMAJILHYIO (JOPMY MPEACTABICHUS U BU3yaJIH3allH;

-yMEHHUE ONIEpPUPOBATH TIOHATHUSMU: CPETHEES
apudMeTHYECKOE, MeIMaHa, HanOoJbIIee M HaMEHBIIIee
3HAYCHUS, pa3Max, AUCIICPCHs, CTAHAAPTHOE OTKJIOHCHUE
YKCIIOBOTO HAaOOpa;

- YMEHHUE M3BJIEKaTh, HHTEPIPETHUPOBATH HH(POPMAILIUIO,
MpeACTaBICHHYIO B Ta0IUIaxX, HA [UarpaMMmax, rpagukax,
OTpa’karoIuX CBOWCTBA PEANbHBIX MPOLIECCOB U SIBIICHU;

- YMEHHE NIPEJICTABIIATH HHPOPMALIHMIO C TIOMOIIBIO TAOJIHUI] 1
Imarpamm;

- YMEHHE UCCIIEI0BATh CTATUCTUYECKUE JaHHbIE, B TOM YHCIIE
C IpUMEHEHHEM rpaduIecKuX METO/IOB U DIIEKTPOHHBIX

CpeJCTB.




2 CTPYKTYPA M COJAEP)KAHUE OBIIEOBPA3OBATEJIBHON TUCHUIIIAHBI

2.1 O0beM TUCHUAILUIAHBI M BUABI y4eOHOH padoThI

Bun yueOHoii padoThl Oo0bem B
qyacax
O6bem 00pa3oBaTeIbHOI MPOrpaMMBbI AUCHHMILIHHBI 340
1. OcHOBHOE cOep:KAHUE 278
BT. 4
TEOpETHYECKOe 00yIeHNe 216
MIPaKTHUYECKUE 3aHATHS 62
2. [IpodeccnoHAILHO-OPHEHTHPOBAHHOE COIePKAHIE 56
BT. 4..
TEOpETHYECKOe 00yIeHNe 4
MIPaKTHYECKHE 3aHATHUS 52
IIpome:xyTouHnasi aTTecTanusi (3K3aMeH) 6
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2.2.

TemaTudyeckuid MJIaH u CoIepKaHue TUCHUIIJIMHBI «MaTeMaTUKa»

Conep:xanue yueOHOro Mmarepuasa (0CHOBHOe U NpodeccuoHaIbLHO-

HaumeHoBaHue pa3aesioB u . Oo0bem DopmupyemMble
OpPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATHS, IPUKJIATHOH MOAYJIb
TeM 4acoB KOMIIeTeHIN U
(nMpu HATUYMH)
1 2 3 4

OcHoBHOe cojiep:KaHue

Paznen 1. IloBTopeHue 20

Kypca MaTeMaTHKH

OCHOBHOM HIKOJIbI

Tema 1.1 Conepkanue y4eOHOTO MaTepuasia

Ifens ¥ 3amauM MaTreMaTUKU | ba3zoBble 3HaHWS M yMEHHS IO MaTeMaTHKEe B MPOQECCHOHANBHOW U B TOBCETHEBHOM 2

npu OCBOCHMH | IESITCIHHOCTH.

CHEINATbHOCTH KomOunnpoBanHoe 3aHATHE

Tema 1.2 Conepkanue yu4eOHOTO MaTepuasia

Yucna u BBIYMCIIEHUS. | JlelicTBUS HAJ TONOXHUTEIBHBIMH W OTPHIIATEIHHBIMH YHCIAMH, OOBIKHOBEHHBIMH U

Bripaxxenus U | IECATUIHBIMU JPOOSMHU.

npeoOpazoBaHus JelicTBusI cO CTEeneHsIMH, POPMYITBI COKPAILICHHOTO YMHOKEHHS. 2
KoMOuaHMpOBaHHOE 3aHsATHE OK-01, OK-02,

Tema 1.3. IIpogeccnoHaIbLHO-OPHEHTUPOBAHHOE  CO/lep:KaHMe  (coAepkaHWe NPHUKJIATHOIO OK-03, OK-04,

T'eomeTrpus Ha mIOCKOCTH MOy JIsl) OK-05, OK-06,
Bune! miockux Quryp u ux rmiomaib. OK-07
[IpakTHKO-OpHMEeHTHPOBAHHbIE 33/1a4H B Kypce FeOMETPUH Ha MIIOCKOCTH 2 1K 4.2
[IpakTHueckoe 3ansTHe

Tema 1.4 Conepsxanue yaeOHOTO MaTepraa

[IpouieHTHBIE BBIUMCIEHUS [IpocTteie mponeHTsl, pasHble cloco0bl UX BeIYHMCICHUS. CIOXKHbBIE MPOLEHTHI
[IpakTnueckoe 3ansaTHe 4

Tema 1.5 Conepxanue yueOHOTO MaTepraia

YpaBHeHHS 1 HEpPABEHCTBA Jluneiinble, KBagpaTHbIE, IPOOHO-TMHEHHbIE YPaBHEHUS! U HEPAaBEHCTBA
[TpaKTHYeCKOE 3aHSATHE 2

Tema 1.6

Cucrempl  ypaBHEHHH W

Conepkanue y4eOHOTO MaTepuana

CriocoObl pemieHusl CHCTEM JHWHEHHBIX ypaBHeHuH. lloHstus: marpuma 2x2 u 3x3,
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HEpPaBEHCTB omnpenenuTens Matpumbl. Meton ['aycca. CucTemMbl HENMHEHHBIX ypaBHeHHH. CHCTEMBI 6
HEPaBEHCTB
KoMmOnHIpOoBaHHOE 3aHATHE

Tema 1.7 Coneprkanre yaeOHOTO MaTepuaia

BxonHo KOHTpOIIb

Brrunciaenus u npeo6pa3OBaHI/1;1. ypaBHCHI/IH " HCPABCHCTBA. FeOMCTpI/IH Ha IINTOCKOCTH

Konrponbnas padota 2
Paznen 2 IlpsamMble u 20
IUIOCKOCTH B MPOCTPAHCTBE
Tema 2.1. Conepkanue y4eOHOTO MaTepuasia
OcHoBHBIE nouatusa | [Ipenmer crepeomerpun. OCHOBHBIE TIOHATHS (TOYKA, MIPsAMasi, TUIOCKOCTh, IIPOCTPAHCTBO).
CTEpPEOMETPHH. OCHOBHBIC AKCHOMBI ~ CTE€PEOMETPHH. ITepecekarommuecs, napajieibHble | 2
PacnonoskeHue MpsAMBIX U | CKpeIIuBaromuecs npsiMblie. [Ipu3HaK ¥ CBOMCTBO CKpEIUBAIOIUXCS MPAMBIX. OCHOBHBIC
MJIOCKOCTEH MIPOCTPAHCTBEHHBIE (PUTYPHI.
KomOunnpoBanHoe 3aHATHE
Tema 2.2. Copeprkanre yaeOHOTO MaTepuaia
[NapannenpHOCTH  HpAMBIX, | [lapayuienbHbie  mpsMas W iockocTh.  Ompenenenue. [lpusnak. CsoiictBa  (cC
PSIMOK u IIJIOCKOCTH, | mokaszarenscTBOM). [lapamnenpaple mmockoctu. Ompenenenue. Ilpusnak. CodictBa (cC
TUIOCKOCTEH JoKa3aTenbCTBOM). Terpadap u ero ameMeHThl. llapamnmenenumnen W ero 3IIEMEHTHI
CBolicTBa TMPOTHBOIOJIOXKHBIX TpaHed W auaroHaned mnapamienenunena. lloctpoenme 6 OK-01. OK-03
N ) ,
ceueHuil. Pelienue 3anay. OK-04, OK-07
KoMOuaHMpOBaHHOE 3aHsATHE MK 5.7, TIK 6.4
Tema 2.3. Conepsxanue yaeOHOTO MaTepuana
IlepnieHAUKYISIPHOCTD ITepnenaukynspaele npsimble. [lapaiensHsle NpsMble, NEPHEHIUKYISIPHBIE K TUIOCKOCTH.
TPSIMBIX, TIPSIMOH | [Ipu3Hak nepneHauKyIIpHOCTH NPSAMOM U TiockocTU. JlokazarenscTBo. [lepnenaukynsp u
IJIOCKOCTH, IUNIOCKOCTEN HaxsIoHHas. IleprnieHauKkynsipHble IOCKOCTH. [Ipu3HaK MeprneH uKyISPHOCTH IJIOCKOCTEM.
JloxazaTenbCTBO.
PaccrosiHus B mpocTpaHCcTBE 2
KombOuanpoBanHoe 3aHsTHE
Tema 2.4. Conepxkanue yueOHOTO MaTepuaa
Teopema 0 Tpex =
Teopema o0 Tpex neprneHauKyIsapax. JJoka3aTenabCcTBO. YIoa MeXay IpsiIMOUN U INIOCKOCTBIO.
TICPIICHMIyTApax Yroa Mexay IIOCKOCTIMU 4
KoMmOuHpoBaHHOE 3aHITHE
Tewma 2.5. IIpodeccnoHaAIbHO-OPUEHTUPOBAHHOE  colepkaHne  (coAdep:KaHUEe TMPHUKJIATHOTO
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ITapannensHele,

MO/1YJIf1)

NepIeHIUKYISIPHBIE, AxcuoMbl ctepeoMeTpud. llepneHauKyISIpHOCTh MPSMOM M TUIOCKOCTH, MapajlieIbHOCTb
CKPELIMBAIOLINECS MPSIMbIE IBYX IPSMBIX, IEPIEHANKYISIPHBIX IIIOCKOCTH, NEPIEHIUKYIISIPHOCTD IIOCKOCTEH 4
IIpakTryeckoe 3aHsATHE
Tewma 2.6. Conepkanue yu4eOHOTO MaTepuaa
Pemwenne 3amau. Ilpsmblie u | PacmonoxkeHne NPSAMBIX W IUIOCKOCTEH B MPOCTpaHCTBE. [lepneHIMKYISPHOCTh H
IUIOCKOCTH B IPOCTPAHCTBE HapajyIebHOCTh MPAMBIX U IUIOCKOCTeN. CKpeIHBarOIIuecs psiMble
Konrtponbnas padota 2
Paznen 3. Koopaunatsl u 16
BEKTOPbI
Tema 3.1 Copeprxkanre yaeOHOTO MaTepuaia
JexapToBel KoOpauMHATBI B | JlekapTOBBI KOOpAMHATHL B TpocTpaHcTBe. [Ipocreiimme 3amaun B KOOpIUHATAX.
npocrpancTBe.  Paccrosnue | PaccrosiHne Mexay IByMs TOYKaMH, KOOPAUHATHI CEPEIMHbBI OTPE3Ka 4
MEXIy  ABYMA  TOUKAMH. | Ko MGHHMPOBAHHOE 3aHATHE
Koopaunatsl CepeavHbI
oTpe3Ka
Tema 3.2 Conepxanue yaeOHOTO MaTepuana
BexTops! B ipocTpaHCTBE. BexTops! B mpocTtpancTBe. CloKeHHE M BBIYMTAHHE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
VYron wmexnay Bekropamu. | uncno. KommmanapHble BekTopbl. CKaJspHOE NpOW3BEICHHE BEKTOPOB. Pasznmoxenue
CkansipHO€  INIPOM3BEJICHHME | BEKTOpa 10 TPEM HEKOMIUIAHAPHBIM BekTopaMm. KoopauHaThl BEKTOpa, CKaJSPHOE OK-02, OK-03,
BEKTOPOB MIPOM3BEICHNE BEKTOPOB B KOOPAWHATAX, YIOJI MEXKAY BEKTOPAaMH, YroJl MEXKIY NPsIMOH 1 6 OK-04, OK-07
IUIOCKOCTBIO, YTOJ MEXy IUNIOCKOCTSMU. Y paBHEHHE TNIOCKOCTH. 1K 5.7,
Komb6uaMpoBaHHOe 3aHsTHE 1K 6.4
Tewma 3.3 IIpodeccnoHAILHO-OPHEHTUPOBAHHOE  CO/lep:KaHMe  (coAepkaHWe NPHUKJIATHOIO
[IpakTHKO-OpUEHTUPOBAHHBIEC | MOTYJISI)
3a1a4n  Ha KoopauHatHOM | KoopJwHATHAs TUIOCKOCTh. BBIUUCICHHE paccCTOSHMA W IUIONIaJied Ha TUIOCKOCTH.
IUIOCKOCTH KonnuecTBenHsie pacueTsl 4
[IpakTHueckoe 3aHsATHE
Tema 3.4 Conepxanre yaeOHOTO MaTepraa
Pemenne 3a7a4. | JlekapToBbl KOOPAMHATBl B MPOCTpaHCTBE. BexTopbl B mpoctpancTBe. CloXeHUE H

KoopauHatsl 1 BEKTOPHI

BBIYMTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha uyucio. KoMIulaHapHbIE BEKTOPHI.
CkansipHOE TpOHM3BEACHHE BEKTOPOB. Pa3mojkeHme BEKTOpa MO TPEM HEKOMIUTAHAPHBIM
BekTopaM. [Ipocrelimue 3agaun B koopauHaTax. KoopauHaTel BEKTOpa, pacCTOSIHUE MEXKTY
TOYKaMH, KOOPIWHATHI CEpPEeNWHBI OTpe3Ka, CKaSIPHOE IMIPOM3BENIEHHE BEKTOPOB B
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KOOpJMHATAX, YTOJI MEX/y BEKTOPAMH, YTOJ MEXIY MPSIMON M IIOCKOCTHIO, YTOJ MEXIY
IJIOCKOCTSIMHU

KoHnTtponbsHas padota

Paznen 4. OcHoBBI 40
TPUTOHOMETPHH.
Tpuronomerpuveckue
byHxunu
Tema 4.1 Coneprkanre yueOHOTO MaTepuaia
Tpuronomerpuueckue Paguannas mepa yria. IIoBopoT Touku BOKpYT Hadana KoopAauHaT. OnpeaeieHue CHHyca,
(hyHKIUH IIPOU3BOJIEHOIO | KOCHHYCA, TAHI'€HCA U KOTaHTeHca. 3HaKM CHHYyca, KOCHHYyca, TAaHT'€HCAa U KOTaHTeHca Mo 4
yria, 4ucia. PaguanHas | | 4eTBepTsAM. 3aBUCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHTCHCOM OJJHOTO
rpaaycHas Mepa yria U TOT'O )K€ yria
KomOunnpoBanHoe 3aHATHE
Tema 4.2 Copneprxkanre yu4eOHOTO MaTepHaa
OcHoBHbIE Tpuronomerpuueckue ToxaecrBa. CHHYC, KOCHHYC, TAHT€HC U KOTaHT€HC YTJIOB oL U - Q.
TPUTOHOMETPUUECKHUE DopMyITbl IPUBEICHUS 4
TOXECTBA. KomOunupoBanHoe 3aHATHE
DopMyIIbl IPUBEACHHUS
Tema 4.3 Conepxanue yueOHOTO MaTepraia
Cunyc, xocunyc, Ttanrenc | Cymma u pasHocTh cuHycoB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC JIBOMHOTO
CyMMBI M PasHOCTH JByX | yria. DopMmynsl TOJOBUHHOrO yria. llpeoOpa3oBaHusi CYMMBI TPHUTOHOMETPUYECKHX
yIIJIOB (GyHKUMI B MpOM3BENEHHE U NMPOU3BEACHUS B CyMMY. BbIpakeHHe TPUTOHOMETPHUYECKHX 8
Cunyc M KOCHMHYC JBOMHOIO | yHKIMI depe3 TaHIeHC MOJOBHHHOIO aprymeHra. IIpeoOpa3oBaHusl MPOCTEHIINX
yria. DopMyIIbl | TPUTOHOMETPUYECKHX BBIPAXKCHUIT
MOJIOBUHHOTO yIJIa KomOunupoBanHoe 3aHaTHE
Tema 4.4 Conepxanre yaeOHOTO MaTepraa
@DyHKIMA, KX  CBOMCTBA. | OOJNACTh OMpeNeNieHUsT W MHOXXECTBO 3HaueHWd ¢yHKui. YETHOCTh, HEYETHOCTH,
CnocoObl 3ananus GyHkiMi | nepuoauaHOCTh QyHKIMIA. CriocoObl 3a1aHus QyHKIM# 2
Komb6uaMpoBaHHOe 3aHsTHE
Tema 4.5 Conepxanre yaeOHOTO MaTepraa
Tpuronomerpudeckue O6nacTe onpeaeneHnss 1 MHOXECTBO 3HAYEHUI TPUTOHOMETPUUECKUX (yHKIUH. YETHOCTD,
GyHKIMYM, HUX CBOMCTBA U | HEYETHOCTh, NEPUOIMYHOCTH TPHUTOHOMETpHYecKHX GyHKimiA. CBoiicTBa W TpaduKu 2

rpaduku

dbyHKIMA y = CcOos X, y = sin X, y = tg X, y = ctg X.

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

[IK 4.2, 1IK 6.4
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KoMmOuHUpOBaHHOE 3aHATHE.

Tema 4.6
IIpeobpazoBanne rpaduKoB

Coneprkanue yueOHOro Marepuaa

Cxartue U pacTsbKeHHe TPa(UKOB TPUTOHOMETPUIECKUX (YHKIUH.

TPUTOHOMETPUUECKUX [IpeoOpa3oBanue rpapKOB TPUTOHOMETPUIECKUX (HYHKIIUIHI

Gynxmii [IpakTnueckoe 3ansaTre

Tema 4.7 I[IpodeccnoHaAIbLHO-OPHEHTUPOBAHHOE  CO/lep:KaHMe  (coAepkaHWe NPHUKJIATHOIO
Onucanue MoOYy.JIst)

MIPOM3BOACTBEHHBIX Hcnonb3oBaHue CBOWCTB TPUTOHOMETPHUECKUX (QYHKIHHA B TIPO(ecCHOHATBHBIX 3a1a4ax

IponecCcoB C IIOMOIIBIO

rpa¢ukoB GyHKINH

HpaKTI/I‘-IeCKOC 3aHATHUC

Tema 4.8 Conepkanue y4eOHOTO MaTepuasia
OO0patHbIe OO6paTtHble TpuroHOMeTpHYeckue GpyHkuu. Mx cBoiicTBa u rpaduku
TPUTOHOMETPUUECKHUE
KoMmOuaHMpOoBaHHOE 3aHsATHE
(hyHKIUM
Tema 4.9 Copneprxkanre yaeOHOTO MaTepuaia
Tpuronomerpuieckue YpaBHEeHUE COS X = a. YpaBHEHHE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. PenieHue

YpaBHCHUA U HCPABCHCTBA

TPUTOHOMETPUYECKUX YpPAaBHEHHIM OCHOBHBIX THIIOB: MPOCTEHIIINE TPUTOHOMETPUYECKHUE
YpaBHEHHUsS, CBOASIIMECS K KBaJpaTHBIM, pEIIacMble pa3IOKEHHUEM Ha MHOXKHUTEIH,
OJTHOPOJIHBIE.

[Ipocreiimye TpUrOHOMETPUUECKNE HEPABEHCTBA

KOMGI/IHI/IpOBaHHoe 3aHATHUC.

Tema 4.10 Conepxanue yaeOHOTO MaTepuana

Cucremsl CucreMbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHUI
TPUTOHOMETPUIECKUX KomOunupoBanHoe 3aHATHE

ypaBHEHU I

Tema 4.11 Conepxanue yueOHOTO MaTepraia

Pemenne 3amad. OCHOBBI

[IpeobpazoBanne TPUTOHOMETPUIECKUX BBIPAKCHHUU. Pemienne TpUTOHOMETPHUIECKUX

TPUTOHOMETPHUH. YpaBHEHUHN U HEPABCHCTB B TOM YHCJIE€ C UCIIOJIE30BAHIEM CBOMCTB (DYHKITHH.

Tpuronomerpuyeckue Konrposnsnas pabora

(QyHKIUH

Paznea 5.

KommiekcHble ynciia

Tema 5.1 ConeprkaHue yu4eOHOTO MaTepuaa OK-01, OK-02,
KomMmmnekcnsle uncna [Tonsatue xommuiekcHoro uucna. ConpskeHHbIE KOMIUIEKCHBIE YHCIA, MOAYJb U apryMEHT OK-03, OK-04,
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KOMIUIEKCHOTO 4yucia. QDopMa 3amuch KOMIDIEKCHOTO 4Hcla (TeoMeTphdeckas, 4 OK-05, OK-07
TPUTOHOMETpUYECKasi, anreOpanyeckas). ApUPMETHUSCKUE JCUCTBUS C KOMIUICKCHBIMU
YHCIIaMHU
KoMmOnHIpOoBaHHOE 3aHATHE
Tema 5.2 Conepxanue yueOHOTO MaTepraia
IIpuMeHeHnEe KOMIUIEKCHBIX | BBIMOMHEHHE pacueToB C IMOMOINBIO KOMIDICKCHBIX dHucell. [IpuMepbl HCIONIh30BaHUS
qHcen KOMILICKCHBIX YHCEIT 4
[IpakTrdeckoe 3aHsATHE
Pa3nen 6. 46
MHOrorpaHHMks M TeJa
BpallleHHus
Tewma 6.1 Copneprxkanre yu4eOHOTO MaTepHaa
Bepmnnbl, pebpa, rpanu | [lonstre MHOTOrpanHuKa. Ero sieMeHTHI: BepIIUHbI, pedpa, rpanu. Juaronans. CedyeHue.
MHOTOTPaHHUKA BrInykIibie ¥ HEBBITYKJIbIE MHOTOI'PAaHHUKH
KoMOMHHPOBaHHOE 3aHATHE 2
Tema 6.2 Conepxanue yueOHOTO MaTepHuaia
IIpusma, ee cocraBisromue, | [Tonsitue npusmbl. Ee ocHOBaHusS u OOKOBble rpaHu. Bwicora mnpusmbl. [Ipsmas wu
CeYeHNE. [psmast U | HakjoHHas npusMa. [IpaBuibHas npusma. Ee ceuenue
NpaBUIbHAS MPU3MbI KoMOuaHMpOBaHHOE 3aHsATHE 2 OK-01. OK-02
Tema 6.3 Cogep:xanue yueOHOro MaTepuana OK- 03’ OK-0 4'
[Mapamnenenumner, ky0. | [Tapamtenenumen, CBOMCTBA MPSIMOYrOJbHOrO TMapaienenunena, kyd. Ceudenue Kyoa, OK-0 5’ OK-OG,
Ceuenue Ky0a, | mapajienenumena 012_07 '
napajuleicuIeaa KomOuHrpoBanHOE 3aHATHE 2 IIK 6.4, TIK 5.7
Tewma 6.4 Conepxanue yueOHOTO MaTepuana
[Mupammuna, ee | [lmpamuma u ee snmementhl. Cedenue mnupamuibl. [IpaBunbHas mupamwuga. YcedeHHas
COCTAaBIISIIOIIHE, CeueHUE. | mupaMuaa
TIpasrnsnas MHPaMIIA. | M GUHUPOBAHHOE 3aHSTHE 2
YceueHHas nupamuaa
Tema 6.5 Conepsxanue yaeOHOTO MaTepraa
Bokosas u noyiHast | [lmomaas OOKOBOH ¥ MOJTHOM MOBEPXHOCTH MIPU3MBI, TUPAMUJIBI
TIOBEPXHOCTh npu3Mel, | KOMOHHHPOBAHHOE 3aHSTHE 2
TUPaMUIBI
Tewma 6.6 Conepkanue y4eOHOTO MaTepuana
CummeTpust B KyOe, | CUMMeTpUsi OTHOCHTEIBHO TOYKH, MPAMOM, IUIOCKocTH. CuMMmerpuss B KyOe,
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napajsieNienumene, MpHu3Me,
UpaMHJIE

napajuleNIenuIe e, pu3Me, MupaMmuIe

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tewma 6.7
Ilpumepsl  cuMMmeTpuii B
npodeccuun

I[IpodeccnoHAIbLHO-OPHEHTUPOBAHHOE  CO/lep:KaHMe  (coAepkaHWe NPHUKJIATHOIO
MOYJIs1)

CumMeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

HpaKTI/I‘leCKOC 3aHATHUC

Tema 6.8 Conepxanue y4eOHOTO MaTepraa

IIpaBunbHBIE [TonsTue npaBuIBLHOrO MHOTOTpaHHUKA. CBOMCTBA MPAaBUIBHBIX MHOTOI'PAaHHUKOB
MHOTOT'PaHHHKH, uX | [IpakTH4ecKoe 3aHATHE

CBOMCTBa

Tema 6.9 Conepkanue yu4eOHOTO MaTepuasia

Humusnp, ero | Humuaap u ero snementbl. CedyeHue NHHMIMHApPA (MapasielbHOE OCHOBAHHIO U OCH).
COCTAaBIISIIOLINE. Ceuenue | PasBepTka IHIMHIPA

HWIAHIPA KomOunnpoBanHoe 3aHATHE

Tema 6.10 IIpodeccnoHaAILHO-OPHEHTUPOBAHHOE  CO/lep:KaHHe  (COAepKaHHe MNPUKJIATHOIO

Konyc, ero cocrasnsomime.
CeueHue KoHyca

MOIYJIs1)

Konyc u ero snementsl. CeueHre KoHyca (TapajuieIbHOE OCHOBAHHIO M TIPOXOJIAIIEE Yepes
BEpIIUHY), KOHUYECKHE ceueHus. PasBepTka KkoHyca

KOMGI/IHI/IpOBaHHoe 3aHATHUC

Tema 6.11
VYceuennslii koHyc. CedeHue
YCEYEHHOI0 KOHYyCa

Conepsxanue yaeOHOTO MaTepuana

Yceuennslii koHyc. Ero o0pasyromas u Beicota. CeueHne yCeueHHOro KOHyca

KOMGI/IHI/IpOBaHHoe 3aHATHUC

Tema 6.12
[Tap u chepa, ux cedeHus

Conepsxanue yaeOHOTO MaTepraa

[ap u chepa. Bzanmuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, chepbl

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.13

Ilonstue 00 o0OBEMe Tena.
OTHOILIEHKE 00BEMOB
IMOJOOHBIX TEN

Conepsxanue yaeOHOTO MaTepraa

[Mousitue 06 oObeme Tena. OObeM Kyba M MPSAMOYTOJNIBHOIO mapaienenunena. O0beM
npu3Mbl B IMHApa. OTHOIIEHHE O0BEMOB IMOJOOHBIX Tel. ['eoMeTpUYEeCcKHid CMBICT
OTIpENIETUTENS 3-TO MOPSAKA

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.14
OO0BEMBI 54 IUIOLIA A
MTOBEPXHOCTEH Ten

Conepkanue y4eOHOTO MaTepuaia

O0bemBbI TUpamMuabl U KoHyca. O0beM mapa. [lmommamaym moBepXHOCTEH Te
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KoMmOnHpoBaHHOE 3aHITHE

Tema 6.15 Conepkanue y4eOHOTO MaTepuaia
Komburanmmn KoMOuHanmm reoMeTpuiecKux Tei
MHOTOTPAHHMKOB U Tell | [IpakTHYeCKOe 3aHATHE 4
BpalleHus
Tema 6.16 Conepxanue y4eOHOTO MaTepraa
I'eomeTpuyeckue Hcnonp3oBanne KOMOMHAIWK MHOTOTPAHHUKOB U TeJ BpalIeHHWS B TPAKTHUKO-
KOMOWHAIINY Ha MPAKTHKE OPUEHTHPOBAHHBIX 33J]a4ax

[IpakTHYECKOE 3aHSATHE 4
Tewma 6.17 Copeprkanre yaeOHOTO MaTepuaia
Pemenue 3a1a4. | OOBEMBI U TUIOIIAAH MOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPALICHHS
Meuororpannukd ¥ Tena | KonrtponbHas pabora 2
BpalleHus
Paznen 7. 18
Crenenn " KOPHH.
Crenennas pyHKIuA
Tema 7.1 Conepxkanue yaeOHOTO MaTepuana
Crenennas  dyHkuus, €€ | [Joustae KOpHS N-0l CTENEeHH U3 AEUCTBUTENBHOrO yncia. OyHKIUU y = VX ux cBoiicta
CBOMCTBA u rpaduku. CBOMCTBA KOPHS N-0U CTENEHH

KomOuHrpoBanHOE 3aHATHE 4
Tema 7.2 Conepxanue yaeOHOTO MaTepuana
IIpeo6pasoBanue BoipaskeHuil | [IpeoOpa3oBaHne UPPAIHOHATBHBIX BBIPAKEHHI OK-01, OK-02,
C KOPHSIMH N-OU CTEIICHU KoMOuHMpoBaHHOE 3aHATHE 4 OK-03, OK-04,
Tema 7.3 Conepsxanue yaeOHOTO MaTepraa OK-05, OK-07
CsoticTBa CTEIIEHH ¢ | llonaTne creneHu ¢ JOOBIM PAMOHANBHBIM TOKa3areneMm. CreneHHblE (QYHKINH, WX
palMOHAIbHBIM CBOWCTBA U rpauKu
JIEHCTBUTEIBHBIM Komb6uaMpoBaHHOe 3aHsTHE 2
MOKAa3aTeISIMH
Tema 7.4 Conepsxanue yaeOHOTO MaTepraa
Pemenune wuppanuoHanbHBIX | PABHOCHIBHOCTh WPPAIMOHANBHBIX YPaBHCHHH W HEPAaBEHCTB. MeETOMbI WX pEILICHUS.
ypaBHEHUI1 1 HEPABEHCTB Pemenne nppalioHaNbHBIX YpaBHEHHH U HEPABESHCTB

KoMOMHMPOBaHHOE 3aHATHE 6

Tema 7.5

Conepkanue yu4eOHOTO MaTepuaa
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Crenean u kopHH. | OnpeneneHue crerneHHon GyHKInU. Vcmonp30BaHre €e CBOMCTB TP PEIICHUN YPaBHEHUI
Crenennas QyHKIus 1 HEPAaBEHCTB 2
Konrtponbnas padota
Paznen 8. Iloka3artenbHasi 18
bynkuus
Tewma 8.1 Conepkanue y4eOHOTO MaTepuaia
INokaszarenbHas GyHkuus, ee | CTeneHb ¢ MPOU3BOJIBHBIM JICHCTBUTEIBHBIM MOKa3aTeneM. OnpeneneHne moKa3aTeabHOM
CBOMCTBA (hyHKIIMH, ee cBOWCTBA U TpaduK. 3HAKOMCTBO C MPUMEHEHHEM TOKa3aTeNbHON (yHKIIHH.
Penrenue nmokazarenbHBIX ypaBHEHUH QYHKIIMOHATBHO-TPaUIECKUM METOJIOM
KomOunnpoBanHoe 3aHATHE 4
Tewma 8.2 Copeprxkanre yaeOHOTO MaTepuaia
Pemenne ITOKa3aTeIbHBIX | Pelllenne mnoKa3aTeabHbIX YPAaBHEHUMH METOJOM YpaBHUBAHMUS IIOKa3aTeseld, METOJ0M OK-01, OK-02,
YpaBHEHUH U HEPAaBCHCTB BBEJICHUSI HOBOW TEpPEeMEHHOH, (QYHKIMOHAIBHO-TpaguyeckuM MeTojoM. Perienue OK-03, OK-04,
MMOKAa3aTeNbHBIX HEPABEHCTB 8 OK-05, OK-07
[IpakTrdeckoe 3aHsTHE
Tema 8.3 Conepikanue y4eOHOTO Marepuasa
Cucremsl IIOKA3aTeNbHBIX | Perienue cucteM moka3aTebHbBIX YPaBHEHUH
ypaBHEHUI KomOuHrpoBanHOE 3aHATHE 4
Tema 8.4 Conepsxkanue yaeOHOTO MaTepuana
Pemenue 3a1a4. | PenreHne moka3aTeNbHBIX YpaBHEHHI METOJIOM YPaBHHBAHHS IIOKa3aTeled W METOIIOM
[TokasarenbHas GyHKIUS BBEJICHUSI HOBOU NEpeMEHHOM. PellleHne noka3aresibHbIX HEPABEHCTB
Kontponbhas pabora 2
Pazpen 9. Jlorapu¢msl. 30
Jlorapudpmuueckas
GyHkuus
Tema 9.1 Conepxkanue y4eOHOTO MaTepuana
Jlorapudm grcna. | Jlorapudm yncna. JlecsITHYHBIN U HATYpaIbHBIH JOTapu(MBbI, 9UCIIO € OK-01, OK-02,
JlecATHYHBIA U HATYpalbHbIH | KOMOMHMPOBAHHOE 3aHATHE OK-03, OK-04,
norapu(Mbl, YUCIIO € 4 OK-05, OK-07
Tema 9.2 Copneprxanne yueOHOTO MaTepuaia K 10.1
CoiicTBa norapudmoB. | CpoiictBa gorapupmos. Oneparius JorapuGMAPOBaAHHS.
Onepanus KomOunupoBanHoe 3aHATHE 6
norapu()MUPOBaHUS
Tema 9.3 Conepkanue y4eOHOTO MaTepuana
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Jlorapudmuueckas QyHKIHs,

Jlorapudmuaeckast yHKITHS U €€ CBOWCTBA

€e CBOMCTBA KomOunupoBanHoe 3aHATHE 4
Tema 9.4 Conepkanue y4eOHOTO MaTepuaia
Pemenne UJ'IOl"apI/I(bMI/I‘{eCKI/IX [lonstne norapudmuyeckoro ypasHeHus. Onepanus NOTEHUUPOBaHUS. TpU OCHOBHBIX
YPaBHCHHUM 1 HCPABCHCTB METOAa pelIeHUs Jorapu@MUYECKUX YpaBHEHHH: (YHKIHMOHAIBHO-TpauyecKuil, METOx
MOTEHIIMPOBAHHUSI, METOJI BBEICHHsI HOBOI MepeMeHHOM. Jlorapupmuyeckrie HepaBeHCTBa 8
KomOunupoBanHoe 3aHATHE
Tema 9.5 Conepkanue y4eOHOTO MaTepuasia
Cucremsl J1orapuMHUUYECKUX | AJITOPUTM PELICHUsS] CHCTEMbI YpaBHEHHA. PaBHOCHIIBHOCTD JIOTap()MHUCCKAX yPaBHEHUI
YpaBHEHUI U HEPABEHCTB
KoMOuHMpOBaHHOE 3aHATHE 2
Tema 9.6 IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE  COAep:kaHMe  (coAepiKaHHMe NPHUKJIAJHOIO
Jlorapudmbl B TpHPOAEC U | MOTYJIsI)
TEXHUKE [Mpumenenune norapudma. Jlorapupmuueckas cnupaib B mpupoje. Ee maremaTmueckue
CBOWCTBa 4
[IpakTrdeckoe 3aHsTHE
Tema 9.7 Conepxanue yaeOHOTO MaTepuana
Pewienne 3aga4. | Jlorapudpmudeckas ¢pyHkius. Permenne npoctedninx torapuMIUIecKuX ypaBHEHUI
Jlorapugmsi. Konrponbnas pabota 2
Jlorapudmuyeckast pyHKIHS
Paznen 10. IlpousBoaHas 40
(yHkunn, ee npuMeHeHune
Tema 10.1 Conepxanue yueOHOTO MaTepraia
[onsTHE npoM3BOAHOM. | OmpesienieHne 4YHCIIOBOM IMOCTIEIOBATEILHOCTH M CHocoObl ee 3amanms. CBoiicTBa OK-01, OK-02,
Dopmyiisl u [IpaBUJIa | 9MCIOBBIX  IOCiefoBaTtenbHOCTe.  OmpeneneHne  mpepena  MOCIEAOBATENbHOCTH. OK-03, OK-04,
IuddepeHInpoBaHus Brruucnenune mpenenoB mocnenosaresnbHocTei. [lpemen ¢yHkuuum Ha OECKOHEYHOCTH. 2 OK-05, OK-06,
Ipenen ¢yuxkuumu B Touke. [lpuparienue aprymenta. [Ipupaiienune ¢GyHKIuu. 3amadw, OK-07
OpUBOAIIME K TOHSATHIO NpPOM3BOAHOH. OmnpeaeneHne MNPOU3BOTHOH. AJITOPUTM [K 10.1, TIK 4.2
OTBICKaHUSI IPOU3BOTHON
KoMmOnHpoBaHHOE 3aHITHE
Tema 10.2 Conepxanue yueOHOTO MaTepraia
[IponsBoaHbIE cymmel, | @opmynsl quddepenunposanus. [Ipasuna quddepenuupopanus 6
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pasHocTH npousBeneHus, | KomOmanpoBanHoe 3aHsATHE

Y4acTHOTO

Tema 10.3 Conepxanue y4eOHOTO MaTepraa

IIpousBoaHbie Onpenenenne cnoxaoit ¢yHknun. [IponsBogHas TPUTOHOMETPHUYECKUX (YHKIIHM.
TPUTOHOMETPUIECCKIX [IpownsBoaHast CI0XKHON (HYHKIUA

GynKumi. [poussonHas | KoMOHHHPOBaHHOE 3aHSTHE

CIIO’KHOW (PYHKIIUH

Tema 10.4 Conepkanue y4eOHOTO MaTepuaia

IlonsATHE O HEmpephIBHOCTH

[lonstne nempepbiBHON (yHKIMu. CBoiicTBa HempepblBHOW ¢GyHKIHH. CBS3b MEXKIY

bymKmmm. Merox HEMPEPBIBHOCTRIO U TUPDEPEHINPYEMOCTEI0 (DYHKIIMH B TOYKE. AJNTOPUTM pEIICHUS
MHTCPBAIIOB HEPaBEHCTB METOJIOM MHTEPBAJIOB

KoMmOuaHMpOoBaHHOE 3aHsATHE
Tema 10.5 Conepkanue y4eOHOTO MaTepuasia
I'eomeTpuueckuii u | ['eomeTprueckuii CMbICT IPOU3BOAHON (YHKIIUHM — YTIIOBOM K03 (HUIIMEHT KacaTeIbHOH K
(hnznueckuit CMBICH | TpaduKy (YHKIHA B TOYKE. YpaBHEHHE KacaTelbHON K Tpaduky (yHKIUH. AITOPUTM
MIPOM3BOAHOM COCTaBIICHHS ypaBHEHUS KacaTellbHOHU K rpaduky GyHKIuU y=f(x)

KoMOuHMpoBaHHOE 3aHATHE
Tema 10.6 Conepxanue yueOHOTO MaTepraia
Du3nuecKuii cMbIch | Duznyeckuit (MEXaHUYECKUH) CMBICT MPOW3BOAHON — MTHOBEHHAs CKOPOCTh B MOMEHT
TIPOU3BOIHOM B | BpemeHu t: v =S’ (t)

HpO(beCCI/IOHaJ'IBHLIX 3agadax

HpaKTI/I‘IQCKOG 3aHATHUC

Tema 10.7
MOHOTOHHOCTE (DYHKIUH.,
Touku sKcTpEeMyma

Conepsxanue yaeOHOTO MaTepuana

Bospacranue u yObiBanHe (YHKIIMH, COOTBETCTBHE BO3pacTaHWs W yOBIBaHWS (DyHKIMN
3HaKy Mpou3BogHOH. [loHATHE MPOM3BOAHON BBHICIIETO MOPSAKA, COOTBETCTBUE 3HAKa
BTOPOW TIPOM3BOJHOW BHIMYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3ajadd Ha
MakCUMyM W MUHUMYM. [lOHATHME acCHUMIITOTBI, CHOCOOBI HMX OIpENeNICHHUS. AJTOPUTM
uccieoBanns (pyHKIMK M MOCTPOEHHA ee rpaduka ¢ MOMOIIBI0 MPOU3BOIHOH. JpobHO-
nuHeHHas QyHKIHsS

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 10.8
Hccnenopanne QyHKIMH wu
MOCTPOCHUE TPadUKOB

Conepkanue y4eOHOTO MaTepuaia

UccnenoBanne QyHKIMHE HA MOHOTOHHOCTh M ITOCTPOCHUE TPaUKOB.

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 10.9 Hawmbombmee u

ConeprxkaHre yaeOHOTO MaTepraa

HanMeHbIIIee 3Hauenus | Haxoxxaenne HanOOMNbIIEr0 M HAaMMEHBIIECTO 3HAYCHUH (YHKUWH, TOCTpOCHUE TPauKOB
¢byHKININ MHOT'OYWJICHOB C UCIIOJIb30BaHHUEM allapaTa MaTeMaTHIECKOTO aHAIN3a 2
KoMmOnHIpOoBaHHOE 3aHATHE
Tema 10.10 I[IpodeccnonaibHO-OpMEHTHPOBAHHOE  cO/lep:kaHue  (coepikaHue MPUKJIATHOTO
HaxoxneHne ONTHMaNBHOIO | MOZYJIs1)
pesyapTara ¢ noMmoulblo | HanMensiee n HanOombIiee 3HaUeHNE (HyHKITHH 6
IPOU3BOAHOM B | [IpakTHueckoe 3aHATHE
NPAaKTUYECKUX 3a7a4ax
Tema 10.11 Conepkanue y4eOHOTO MaTepuasia
Pemenue 3ama4. | Gopmynsl ¥ mpaBwia auddepenuupoBanus. VccnenoBanne (YHKIMH € TTOMOIIBIO
IMponsBonnas ¢yHknuM, ee | mpousBoaHON. Hambosblee 1 HanMeHbIlee 3HaYCHUS (DYHKITHH 2
NpUMEHEHHUE Konrponbnas pabota
Paznen 11. 14
IlepBooOpa3Hasi ¢QyHKUMH,
ee MpUMeHeHHe
Tema 11.1 Conepsxanue yaeOHOTO MaTepuana
IleppooOpasnas  ¢yHKUMH. | 3agada O BOCCTAHOBICHHM 3aKOHA [BIDKCHHs 110 W3BECTHON ckopoctH. [loHsTHe
[IpaBuna HaxXOXJIEHUs | uHTerpupoBanusa. O3HAKOMJICHHUE C TIOHATHEM HMHTErpalia U MepBoOOpa3HOM it HyHKIUH
IEpBOOOPa3HBIX y=f(x). Pemenne 3amau Ha CBSI3b NIEPBOOOpA3HOM M €€ IPOU3BONHOM, BBIYUCIICHUE
nepBooOpazHoit  janst  gaHHOW — pyHkumu. Tabnwma dopMmMyn Ui HaXOXKICHHS
nepBooOpasHbIX. M3ydeHne npaBuia BEIYUCICHHS IEPBOOOPa3HOM 2 OK-01, OK-02,
KomOunupoBaHHoOe 3aHATHE OK-03, OK-04,
Tema 11.2 Conepxanue yueOHOTO MaTepuana OK-05, OK-06,
IInomane  KpHUBONMHEWHOMN | 3ajayu, MPUBOJASAIINE K MOHSATHIO ONPEENICHHOTO MHTErpajia — O BBIYHCICHUH TUIOMAIN OK-07
TparenuH. ®opmyiia | KPUBOJIMHEIHOW Tpareluy, o nepeMenieHin Touku. [oHsTre onpenenéHHoro uHTerpaa. IIK 6.4, 11K 10.1
Herorona — Jleitoanma I'eomerpuyeckuii u pu3NUECKuii cMbIcH ompeaeneHHoro naterpaita. @opmyna HeroToHa—
Jleitbnnma 2
KomOunupoBanHoe 3aHaTHE
Tema 11.3 Conepsxanue yaeOHOTO MaTepraa
Heomnpenenennsrii u | [lorarue HeolpeaeNeHHOT0 HHTErpaia
ONpEACIICHHBIN NHTErPAIIbI KOM6I/IHI/IpOBaHHOG 3aHATHE 2

Tema 11.4

ConeprxkaHre yaeOHOTO MaTepraa
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[TonsiTie 00 ompeneIcHHOM

I'eomeTpuyeckuii cMbICH ONIPEEIEHHOTO UHTETpaia

UHTErpajle Kak Iuomanu | KoMOuHMpoBaHHOE 3aHATHE 2
KpUBOJIMHEHHOMN Tpaneuuu
Tema 11.5 IIpodeccnoHa/IbHO-OPUEHTUPOBAHHOE  coliepkaHne  (coAep:KaHUe MPHUKJIATHOIO
OmnpeneieHHBIA WHTETpanl B | MOAYJIsA)
JKU3HU I'eomeTpudeckuii cMbich onpenenenHoro narerpana. ®opmyna HerotoHa - JleitOHuta.
Pemenue 3amau Ha mpUMEHEHWE WMHTErpajia AJsi BBIYUCICHUS (PU3MYECKHX BEIHYUH U
IJI0IA e
[IpakTHYECKOE 3aHATHE 4
Tema 11.6 Conepkanue y4eOHOTO MaTepuasia
Pewenne 3anay. | [lepBooOpasznas ¢pynkuuu. [IpaBuna HaxoxaeHUs epBooOpa3HbIX. Ee npumeneHne
[lepsoobOpasnas ¢pynkuuu, ee | KontponbHas pabora 2
NpUMEHEHHUE
Paznen 12. 10
MHosxkecTBAa. DJIeMeHTbI
Teopuu rpados
Tema 12.1 Conepxanue yueOHOro MaTepuana
MHoxecTBa [onsitne mHoxecTBa. [logmuO)XecTBO. Onepanuy ¢ MHOXECTBAMH
KomOuHrpoBanHOE 3aHATHE 2
Tema 12.2 IIpogeccnoHaIbLHO-OPHEHTUPOBAHHOE  CO/lep:KaHMe  (coAepkaHWe NPHUKJIATHOIO
Onepanuy ¢ MHOXKECTBAMU MOYJIs1) OK-01, OK-02,
Omneparuu ¢ MHOXXECTBaMU. PerieHne npuKIIagHbIX 3a0ad OK-03, OK-04,
[paKTHYECKOE 3aHATHE 2 OK-05, OK-07
Tema 12.3 Conepxanue yueOHOTO MaTepraia
I'padbr [Monsitue rpada. Cesa3HbIi rpad, aepeBo, UK rpad) Ha MIIOCKOCTH
[IpakTiuaeckas padora 4
Tema 12.4 Conepxanue yueOHOTO MaTepraia
Pemenne 3amau. MuoxecTBa, | Onepanun ¢ MHOKecTBaMH. OmNHUcaHUe pEalbHBIX CHTYAIl[Mid C IOMOIIBI0O MHOXKECTB.
I'pads! 1 ux npumeneHue [Ipumenenne rpadoB K pemeHnro 3a1a4
Konrtponbnas padota 2
Pasnen 13.  DJeMeHTHI 26 OK-01, OK-02,
KOMOMHATOPHUKH, OK-03, OK-04,
CTATHCTHKH MW TEOPHH OK-05, OK-07
BEPOSITHOCTEH IIK 10.1, I[IK 6.4
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Tema 13.1

ConeprxkaHre yaeOHOTO MaTepraa

OcHOBHBIE nousaTus | [lepecTraHOBKH, pa3MeIeHHs, COUCTAHNUS.
KOMOWHATOPHUKH
KoMmOnHUpOBaHHOE 3aHATHE.
Tema 13.2 Conepkanue y4eOHOTO MaTepuaa
CoOniTHE, BEPOATHOCTL | COBMECTHBIE W HECOBMECTHBIE COOBITHA. Te€opeMbl O BEPOSTHOCTH CYMMBI COOBITHH.
coObitHsA.  CrnoxkeHue U | VciloBHas BEPOSTHOCTh. 3aBHCHUMBIE U HE3aBHCHMBIE COOBITHS. TEOpEMBI O BEPOSTHOCTH

YMHOXCHUC BCpOHTHOCTeﬁ

MTPOU3BEICHUS COOBITHIA.

KoMOuHMpOoBaHHOE 3aHATHE

Tema 13.3
BepositHOCTB B
po(heCCUOHABHBIX 33Jjauax

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE  COZlepiKaHHe  (COepkaHMe IPHUKJIAJTHOIO
MOIYJIs1)

OtHocuTeNnbHasT dYacToTa COOBITHS, CBOWCTBO €€ YycTolumBocTH. CTaTtucTuyeckoe
orpezaeneHne BepoaTHOCcTH. OLeHKa BEPOATHOCTH COOBITHS

[IpakTHueckoe 3ansTue

Tema 13.4 Conepsxkanue yaeOHOTO MaTepuana
HuckperHas ciyvaiiHas | Bugpl ciy4aiiHbiX BenuuuH. OnpesiesnieHue IMCKPETHOW CIydailHOW BeNWYMHBI. 3aKOH
BEJIMYNHA, 3aKOH €€ | pacmpeeseHus TUCKPETHOH ciy4yaiiHON BeMn4IuHbIL. Ee 4ncinoBble XapakTepUCTUKH
pacnpezeneHus KomOuHrpoBanHOE 3aHATHE
Tema 13.5 Conepsxanue yaeOHOTO MaTepuana
3anaun MareMaTH4eckoi | Bapuarmonnstit psa. [lomuron gacror u ructorpamma. CTaTHCTHYECKHE XapaKTEPUCTUKU
CTaTHCTUKH psiaa HaOJIOTaeMBIX TAHHBIX

KomOuHnpoBanHOE 3aHATHE
Tema 13.6 IIpogeccnoHa/IbLHO-OPHEHTUPOBAHHOE  CO/lep:KaHMe  (coAepkaHWe NPUKJIATHOIO

CocraBieaue  TadmuL, ©
JMarpamMm Ha IPaKkTHKE

MOYJIsl)

[lepeuunass oOpaboTKa CTATUCTUYECKUX JaHHBIX. ['paduueckoe HX MNpeacTaBICHHUE.
Haxoxmenue cpemHux XapaKTepUCTHK, HAOMI01aeMbIX JaHHBIX

HpaKTI/I‘leCKOC 3aHATHUC
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Tema 13.7 ConeprxkaHre yaeOHOTO MaTepraa
Pemwenne 3amay. DneMeHTHI | DneMeHThl KOMOMHATOpUKH. COOBITHE, BEpOSTHOCTh COOBITHS. CIIOKEHHE U YMHOXKCHHUE
KOMOMHATOPUKH, CTATUCTUKHU | BEPOATHOCTEH
U TEOPUU BEPOSTHOCTEN KoHnTtponbsHas padota 2
Pasnen 14. YpaBHeHusi u 28
HEepPaBeHCTBA
Tema 14.1 Copneprkanre yueOHOTO MaTepuaa
PaBHOCHMNBEHOCTL ypaBHEHMH | PaBHOCHIBHOCTD ypaBHeHWH U HepaBeHCTB. OmpeneneHus. (OCHOBHBIE TEOPEMBI
U HEPaBEeHCTB. OOmue | paBHOCHJIBHBIX TIEPEX0/aX B ypaBHEHHSAX M HepaBeHCTBax. OOIIHe METOIbI PEIICHUS
METO/IbI PEeLeHUs YpaBHEHHH: Iepexo] OT PaBEHCTBAa (PYHKIMH K PaBEHCTBY apryMEHTOB JJIsI MOHOTOHHBIX 4
(YHKIMA, METOJ pPAa3JIOKEHUS Ha MHOXKHTEIM, METOJ] BBEIACHHS HOBOU IEPEMCHHOM,
(hyHKIIMOHATBHO-TpaQHIECKUN METO
KoMOuHMpOoBaHHOE 3aHATHE
Tema 14.2 Conepkanue yu4eOHOTO MaTepuasia
I'padmueckuit MeTo | OOmrie MeToAbl pemieHHs HEpaBEeHCTB: MEPEeXOJ]] OT CpaBHEHHs 3HAa4eHWH (QYHKIUH K
peleHust YPaBHEHUH, | CPAaBHEHHIO 3HAYEHUI apryMEHTOB JUIi MOHOTOHHBIX (DYHKIMH, METOJ WHTEPBAJIOB,
HEPABEHCTB ¢dbyHKIMOHANBHO-Tpaduueckuii meron. ['paduyeckuit MeTon pelieHus ypaBHEHHUH U OK-01, OK-02,
HEPABEHCTB 4 OK-03, OK-04,
KomOuHnpoBanHoe 3aHATHE OK-05, OK-06,
Tema 14.3 Conepsxanue yaeOHOTO MaTepuana OK-07
VYpaBHeHHsa U HepaBeHCTBa ¢ | OmnpeneneHre Moayisi. PackpeiTie Momyns o onpeneneHuto. [Ipocteiiime ypaBHEHUS U 1K 6.4
MOJIyJIEM HEpaBeHCTBa ¢ MoayJieM. [IpruMeHeHe paBHOCHIIBHBIX [IEPEXO0JIOB B OIMPEIENEHHBIX THIAX
ypaBHEHUI1 U HEPABEHCTB C MOYJIEM 4
KomOunupoBanHoe 3aHaTHE
Tema 14.4 Conepxanue yueOHOTO MaTepraia
YpaBHEHHA M HEPaBEHCTBA C | 3HAKOMCTBO C napameTpoM. [IpocTelinue ypaBHEHHS U HEPABEHCTBA C MIAPAMETPOM
napameTpamu KombOuanpoBanHoe 3aHsTHE 6
Tema 14.5 IIpodeccnoHAILHO-OPHEHTUPOBAHHOE  CO/lep:KaHMe  (coAepkaHWe NPHUKJIATHOIO
CocTaBieHne W  pELICHHUE | MOMYJIfA)
npoeCcCHOHANBHBIX 3aJay C | PereHue TEKCTOBBIX 33124 MPOPECCHOHATBHOTO COIEPIKAHUSI
MOMOIIIBIO YPaBHEHUH [IpakTuueckue 3aHATUSL 8

Tema 14.6

Coneprxanre yaeOHOTO MaTepraia
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Pemenue 3amayu. YpaBHeHUs

OO0mme MeTompl pemieHUs YpaBHEHUH.

VYpaBHeHHS W HEpPaBEHCTBA C MOIYJIEeM U C

Y HEpaBEHCTBA napaMeTpamu
2
[IpakTnueckoe 3ansaTre
IIpomexxyTounas arrecranus (JK3amMeH) 6
Bcero: | 340
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3 YcaoBusi peaju3auuu NporpaMmmbl 001e00pa3oBaTeJbHO U CHUILTHHbI

3.1. Jas peaqm3anm NporpaMMbl JUCHMUIUVIMHBI  JOJ/LKHBI  OBITh

NMPEAYCMOTPEHDbI CICAYIOIINE CIICHUAIBHBIC IOMCIICHU S

Peanmsanust mporpaMMBbl TUCIUIUIMHBI TpeOyeT HATMIHS y4eOHOro KaOMHeTa MaTeMaTHKH.
Ob6opynoBanue yaeOHOTO KaOWHETA:

- IOCaJOYHBIE MECTa 110 KOJIMYECTBY 00yUJarOIIHXCS;

- pabouee MecTO TperoJaBaTells;

- KOMIUTEKT y9eOHO-HATJISTHBIX TTOCOOHIA;

- KOMIUIEKT JJICKTPOHHBIX BUIECOMATEPHAIIOB;

- 3a/1aHUA JJISI KOHTPOJIBHBIX PadoT;

- npoeccCHOHATLHO OPUEHTHPOBAHHBIE 33JaHUS;

- MaTepuajbl SK3aMeHa.

TexHnueckue cpecTBa 00yUCHHS:

- HepCOHaJ'ILHbIﬁ KOMITIBIOTEP C JIMICH3UOHHBIM ITPOTrpaMMHBIM O6CCH€‘-ICHI/IGM;

- IPOEKTOP C IKPAHOM.

3.2. UudopMmanmoHHoe odecnevyeHue o0yueHmst

1. Jnst peanmzanuu mporpamMmbl OMOIMOTEYHBIH (OHA 00pa30BaTENEHON OpPraHU3aIuy JIOJDKEH UMETh
IevyaTHble H/HIA QJICKTPOHHBIC 06pa3OBaTeJ'II>HHe n I/IH(I)OpMaLII/IOHHHe peCypChbl, PCKOMCHIAOBAHHBIC IS
HUCIIOJIB30BaHUA B O6pa3OBaTeJ'IBHOM mpouecce, HE CTapiie AT JIET C MOMCHTA U3JaHUA.

2. PexomeHayeMble TMeuaTHbIE W3JAaHUA 10 pealu3aluu  00IEe00Pa30BaTEIbHON  AUCIUTUIIMHBI
MMPEACTABJICHBI B METOANYCCKHUX PEKOMECHAAINAX 10 OpraHu3anun o6yquI/m.

Pexomenayemble medyaTHble M3AaHHUSA 1O  peaju3anuv  001eo0pa3oBaTeJbHOI

AUCHUITIIMHBI

1. OcHOBHBIE TeYATHLIE U3aHUA

1 Maremaruka: yueOnuk/ bBammakos M.M.- 2-e wusxp., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccuoHabHOE 00pa3oBaHue)

2 Maremaruka: anreOpa ¥ Hayaja MaTeMaTHYECKOro aHajiu3a, reoMeTpus. Anrebpa W Havana
MareMatuyeckoro anamusa. 10-11 kmacc. AmumoB IIILA., Komsrun FO.M., Tkauesa M.B. u npyrue. -
M: Ilpocemienue, 2022.

3 Maremaruka: anrebpa ¥ HaYania MATEMATHYECKOTO aHaM3a, reomerpus. ['eomerpusi. 10-11 xiacc.
Aranacsu JI.C., byty3oB B.®., Kanomues C.b. u apyrue. - M: IIpocBemenue, 2022.

4  Maremaruka: anrebpa U Hauajaa MaTeMaTHYECKOro aHaim3a, reomerpust. 10—11 kmaccel. Anrebpa u

Havaja MareMatudeckoro anamusa. B 2 4. Yacts 1: YueOHuUK /i ydanuxcs oOpa3oBaTeIbHBIX OpraHU3aIlHi
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(6a3oBerit ypoBens)/Mopakosuu A.I'., Cemenos I1.B.; Yacte 2. 3amaunuk uist ydamuxcs oOpa3oBaTeIbHBIX
opranuzanuii (0azoBblii ypoBenb)/ Mopakosuu A.I'. u apyrume; mon pemakumedn Mopakosuya A -
M: Muemo3suHa, 2018.

5 Maremaruka: anreOpa ¥ Ha4ajga MaTeMaTHMYECKOrO aHalmW3a, reoMmerpus. Anredpa ¥ Havaja
MareMatuyeckoro anHammsa. 10 xmacc. Huxombckuit C.M., [lotanos M.K., Pemernukos H.H. u mpyrue. -
M: TIpocsemenue, 2021.

6 Maremaruka: anreOpa ¥ Hadajda MaTeMaTHYECKOrO aHajim3a, reoMeTpus. Anrebpa W Hadana
MareMatuyeckoro anHammsa. 11 xmacc. Huxombckuit C.M., [lotanos M.K., Pemernukos H.H. u mpyrue. -
M: Tlpocsemenue, 2021.

7 Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYECKOro aHaiam3a, reomerpus. ['eomerpus.10-11 kiace.
[Toropenos A.B. MatemaTuka: anreOpa W Hauyajlla MaTeMaTH4ecKoro aHammsa, reomerpus. ['eomerpus.10-11
kiacc. [loropenos A.B. - M: IIpocsemenue, 2019.

8 Maremaruka: anreOpa W Hayajga MaTeMaTHYECKOro aHaim3a, reomerpus. ['eomerpus. 10 Kiacc.
Anexcannpos A.Jl., Bepuep A.JL., Peoxuk B.U. - M: IIpocsemenue, 2021.

9 Maremaruka: anreOpa W Hayajga MaTeMaTHYECKOro aHaim3a, reomerpus. ['eomerpus. 11 Kiacc.
Anexcannpos A.Jl., Bepuep A.JL., Peoxuk B.U. - M: IIpocsemenue, 2021.

10 Maremaruka: anreOpa ¥ Hayajga MaTEMAaTHYECKOro aHaim3a, reomerpus. 10 kimacc. Bepuep A.JL,
Kapn A.Il. M3narensctBo "[IpocBenienne".

11 Maremaruka: anrebpa ¥ Hadaja MaTeMaTHYECKOro aHaim3a, reomerpus 11 kmacc. Bepuep ALJL,
Kapn A.Il. M3narensctBo "[IpocBenienue".

12 Maremaruka: anrebpa ¥ Hayajia MaTeMaTHYECKOro aHaiW3a, reomerpusi. Anrebpa W Havana
MaTeMaThyeckoro aHainusa (B 2 yactsx) (B 2 gactax). 10-11 xmace. Hacts 1: Mopakosuu A.I'., Cemenos I1.B.;
UYacTts 2: Mopakosuu A.I'. u npyrue; noxa peaakiueit Mopakosuda Al'. "MOIL] MHEMO3HNHA".

13 Maremaruka: anrebpa ¥ Hayaia MaTeMaTHYECKOrO aHaiW3a, reomerpust. Anrebpa W Havana
MareMatndeckoro ananmmsa. 10 kmacc. Mypasusa ['.K., Mypasuna O.B. U3narenscto "[Ipocsemenue".

14 Maremaruka: anrebpa ¥ Hadyajla MaTeMaTHYECKOrO aHaiW3a, reomeTpusi. Anrebpa W Havana
MareMatndeckoro ananmmsa. 11 kmacc. Mypasua [.K., Mypasuna O.B. U3narensctBo "[IpocBemienne”.

15 Maremaruka: anreOpa W Hayajga MareMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus. 10 kiacc.
CwmupnoB B.A., CmupaoBa .M. "HU3natensctBo "[IpocBenienne".

16 Maremaruka: anreOpa ¥ Hayajga MaTeMaTHYECKOTO aHanu3a, reomerpus. ['eomerpus. 11 kiacc.
CwmupnoB B.A., Cmupaosa .M. N3natensctBo "IIpocBemenue".

17 Maremaruka. ['eomerpus. 10 knace. Mepamsik A.I'., Homuposckwuit [I.A., [onouckuit B.B., Skup
M.C.; moxn penakumeii [Togonsckoro B.E. U3natensctBo "lIpocBemenue".

18 Maremaruka. I'eomerpus. 11 kmacc. Mepsisik A.T'., Homuposckwuii [I.A., ITonouckuii B.B., Slkup
M.C.; moxn penakumeii [Togonsckoro B.E. "M3marenscTBo "[IpocBemenne.

19 Maremaruka: anrebpa ¥ Hayajla MaTeMaTHYECKOrO aHain3a, reomeTpus. Anrebpa W Havana
MareMmarndeckoro anammsa. 10 kmacc. Bunenkuun H.A., Mames-Mycaror O.C., IIsapnoypx C.H. "MOIL]

MHEMO3HNHA".
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20 Maremaruka: anreOpa ¥ Ha4ajga MaTeMaTHYECKOrO aHaluW3a, reoMmerpus. AnreOpa W Havaja
MaTemarnyeckoro aHanmm3a. 11 kmacc. Bunenkun H.S., WBames-Mycaror O.C., IlIBapudoypa C.M. "HMOI]

MHEMO3WHA

2. DJIeKTPOHHbIE U31AHUS

1 Bcepoccuiickue unrepHer-oaumnmansl. - URL: https://online-olympiad.ru / (mara oGpamienus:
12.07.2022). - TekcT: 2IeKTPOHHBIH.

2  Enwunas xoiutekuust nudpoBbix o0pasoBaTenbHbIX pecypcos. - URL: http://school-collection.edu.ru
(mara obparenus: 08.07.2022). - TekcT: 3JeKTPOHHBIH.

3  Hnudopmanmonnas cucreMa «EnuHoe OKHO JgocTyma K obpasoBarelbHBIM pecypcam». - URL:
http://window.edu.ru/ (mara obparmenus: 02.07.2022). - TeKCT: SIEKTPOHHBIH.

4  Hayunas snextponnas 6uOmmoreka (HDB). - URL: http://www.elibrary.ru (mara o6parenwus:
12.07.2022). - TekcT: 2IeKTPOHHBI.

5  OtkpsIThiil KOJUTEMK. Matemaruka. - URL: https://mathematics.ru / (nata o6paienus: 08.06.2022).
- TexcT: 3eKTPOHHBIN.

6 Tlosropum wmaremaruky. - URL: http://www.mathteachers.narod.ru / (mara oGpamenus:
12.07.2022). - TekcT: 5IeKTPOHHBIH.

7  CrpaBOYHHK mno MaTeMaTHKe INIE: IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (zara obpamierns: 12.07.2022). - TekcT: 37€KTPOHHBIH.

8 Cpennsis matemaTuueckas uHTepHer mkona. - URL: http://www.bymath.net/ (nara oGpamenmus:
12.07.2022). - TekcT: 5IeKTPOHHBIH.

9  ®enepanbubii nopran «Poccuiickoe obpaszosanuex». - URL: http://www.edu.ru/ (mara obpamenmus:
02.07.2022). - TekcT: 3NeKTPOHHBI.

10 depepanbHbiil HEHTP MHPOPMAIMOHHO-00pa3oBaTebHbIX pecypco. - URL: http://fcior.edu.ru /

(mata o6pamenus: 01.07.2022). - TekcT: 3MEeKTPOHHBIN
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4. KOHTPOJIb 1 OHEHKA PE3YJbBTATOB OCBOEHUA JUCHUIIJINHbI

KonTponb u oreHka pe3ynbTaToB OCBOSHHS 00me00pa3oBaTeIbHON AUCIUIUIMHBI PACKPBIBAIOTCS Yepes

JTUCITUTUTHHAPHBIE PE3yNIbTAThI, HAlIpaBJIEHHBIE HA ()OPMHUPOBAHKE OOIMHX U MPO(eCcCHOHATHHBIX KOMIETESHITHI

O pa3iesiaM U TeMaM COJICpXKaHUs YIeOHOTo MaTepuaa.

P 5, Temsr 5.1, 5.2
P 6, Temsr 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,
6.12,6.13,6.14, 6.15, 6.16, 6.17
P7, Tems 7.1,7.2,7.3,7.4,7.5
P 8, Temsr 8.1, 8.2, 8.3, 8.4
P9, Temsr 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5,
9.6 I1-o/c, 9.7
P 10, Temsr 10.1,10.2, 10.3, 10.4,
10.5, 10.6, 10.7 IT-o/c, 10.8, 10.9,
10.10 IT-o/c, 10.11
P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6
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, 14.6

Koa u HaumeHoBaHue Paznen/Tema Tun oeHoYHbIX
¢opMupyemMbIX KOMIIETEHIUIT MeponpusTHIA

OK 01. Beibupats criocoOsbI P1,Temal.1,1.2,1.311-0/c,1.4,15,- Tecruposanue

[PCIICHUS 3a1a4 HpO(l)eCCHOHaHBHOﬁ 1.6 —  VYVCcTHBIN omnpoc

EATCIIBHOCTH IIPUMEHHATEJILHO P2, Tems1 2.1,2.2,2.3,2.4, 2.5 I1-o/c, Maremarnueckuii

K pa3siau4YHBIM KOHTEKCTaM 2.6 JTIUKTAHT
P 3, Temsr 3.1, 3.2, 3.3 [1-0/c, 3.4 — HWuauBumyanbHas
P4, Teme1 4.1,4.2,4.3,4.4,4.5,4.6, [caMocTosTenbHas paboTa
4.711-0/c, 4.8, 4.9, 4.10, 4.11 — Ilpencrasienue

PE3yNbTATOB MPAKTUYECKUX
padoT

— 3amuTa TBOPUYECKUX
paboT

— 3amura
MHIWBUYAIbHBIX IPOEKTOB
— KonTponbsHas pabora

— BrolnonHeHue
PK3aMEHAIMOHHBIX 3aJJaHAN

OK 02. Mcnonb30Bath
COBpEMEHHBIE CPEJICTBA IIOMCKa,
AHaNN3a U UHTEPIIPETAIN
MHQOPMaIUH, 1 HHPOPMALIIOHHbIE
TEXHOJIOTHH JIJIsl BHITIOJIHEHHS 33134
MpodeCCHOHATEHON IeATeIFHOCTH

P1,Temal.1,1.2,1.31I-0/c, 1.4,
15,16
P2, Tems1 2.1, 2.2,2.3, 2.4, 2.5 TT-o/c,
2.6
P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4
P4, Tems 4.1,4.2,4.3,4.4,4.5,4.6,
4.7 I-0/c,4.8,4.9,4.10,4.11
P5, Temrr 5.1, 5.2
P 6, Tems 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,
6.12,6.13,6.14, 6.15, 6.16, 6.17
P7, Tems 7.1,7.2,73,7.4,75
P &, Temsr 8.1, 8.2, 8.3, 8.4
P9, Temsr 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5,
9.6 IT-o/c, 9.7
P 10, Temsr 10.1,10.2, 10.3, 10.4,
10.5, 10.6, 10.7 IT-o/c, 10.8, 10.9,
10.10 IT-o/c, 10.11
P11, Temsr 11.1,11.2,11.3,11.4,
115,116
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P12, Temsr 12.1,12.2,12.3,12.4
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, 143, 14.4, 14.5
IT-o/c, 14.6

OK 03. IImanupoBath
pealln30BLIBaTh COOCTBEHHOE
npodeccuoHaTbHOE U TMYHOCTHOE
pasBUTHE, IPEIIPUHUMATETHCKYIO
JIeSITeTIbHOCTD B
npodeccuoHanbHOU cdepe,
UCIIOJIb30BaTh 3HAHUS T10
(hMHAHCOBOI TPAaMOTHOCTH B
Pa3JINYHbIX ) KU3HCHHBIX
CUTyalusax

P1,Temal.l, 1.2,1.31I-0/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5I1-0/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [1-0/c, 3.4
P4, Temr14.1,4.2,4.3,4.4,4.5,4.6,
4.711-0/c,4.8,4.9,4.10,4.11

PS5, Temsr 5.1,5.2

P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
76.7 I1-0/c,6.8,6.9, 6.10 IT-o/c, 6.11,
6.12,6.13, 6.14, 6.15, 6.16, 6.17

P7, Tems 7.1,7.2,7.3,7.4,7.5

P 8, Temsr 8.1, 8.2, 8.3, 8.4

P9, Temsr 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5,
9.6 IT-o/c, 9.7

P 10, Temnr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7 IT-o/c, 10.8, 10.9,
10.10 IT-o/c, 10.11

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1,13.2, 13.3, 13 .4,
13.5 IT-o/c, 13.6

P 14, Temsr 14.1,14.2, 14.3, 14 .4,
14.5 TI-o/c, 14.6

OK 04. Db dextnBaO
B3aMMOJICHCTBOBATh U PabOTaTh B
KOJUIEKTUBE U KOMaHIE

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5,
1.6

P2, Temns1 2.1,2.2,2.3,2.4,2.5I1-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [T-0o/c, 3.4
P4, Temn14.1,4.2,4.3,4.4,45, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

P 5, Temsr 5.1,5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-0/¢,6.8,6.9, 6.10 I1-o/c, 6.11,
6.12,6.13, 6.14, 6.15, 6.16, 6.17
P7, Temer 7.1,7.2,7.3,74,7.5

P8, Temr1 8.1, 8.2,8.3,8.4

P9, Temsr 9.1, 9.2, 9.3 IT-o/c, 9.4, 9.5,
9.6 I1-o/c, 9.7

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7 IT-o/c, 10.8, 10.9,
10.10 IT-o/c, 10.11

P11, Temer 11.1,11.2,11.3,11.4,
11.5,11.6

P12, Temer 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 II-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6
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OK 05. OcymiecTBasTh YCTHYIO
NUCbMEHHYI0 KOMMYHHUKAIIMIO Ha
roCyJapCTBEHHOM SI3bIKE
Poccuiickoi @enepannu ¢ yueTom
0CcOOEHHOCTEH COLMATIBHOTO U
KyJITYPHOTO KOHTEKCTa

P1,Temal.l,1.2,1.311-0/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4, 2.5 II-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [1-0/c, 3.4
P4, Temsr 4.1,4.2,4.3,4.4,4.5,4.6,
4.7 I1-0/c,4.8,4.9,4.10,4.11

P 5, Temsr 5.1, 5.2
P1,Temal.l,1.2,1.31I-0/c, 1.4,1.5,
1.6

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11,
6.12,6.13,6.14, 6.15, 6.16, 6.17

P7, Tems 7.1,7.2,73,7.4,7.5

P 8, Temn! 8.1, 8.2, 8.3, 8.4

P9, Temsr 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5,
9.6 I1-o/c, 9.7

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5, 10.6, 10.7 IT-o/c, 10.8, 10.9,
10.10 IT-o/c, 10.11

P11, Temsr 11.1,11.2,11.3,11.4,
11.5,11.6

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsr 14.1,14.2, 14.3, 14 .4,
14.5 T1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.495

OK 06. IIposiBiIATE IpakJaHCKO-
NaTPUOTHYECKYIO O3UIIHIO,
JIEMOHCTPHUPOBATh OCO3HAHHOE
TOBE/IEHUE Ha OCHOBE
TPagULHOHHBIX
00I1IeYeIOBEYEeCKHX IIEHHOCTEH, B
TOM YHCJIE C YIETOM
rapMOHU3ALUN
MEKHAIIMOHAJIbHBIX U
MEXXPEITUTHO3HBIX OTHOIIIEHHUH,
NPUMEHSTH CTaHAAPTHI
AHTUKOPPYIIIMOHHOTO MOBEIEHUS

P1,Temal.1,1.2,1.31I-0/c, 1.4, 1.5,
1.6

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-0/¢,6.8,6.9, 6.10 IT-o/c, 6.11,
6.12, 6.13, 6.14, 6.15, 6.16, 6.17

P 10, Temsr 10.1, 10.2, 10.3, 10.4,
10.5,10.6, 10.7 IT-o/c, 10.8, 10.9,
10.10 IT-o/c, 10.11

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5,11.6

P 14, Temsr 14.1, 14.2, 14.3, 14 4,
14.5 I1-o/c, 14.6

OK 07. ConeiicTBOBaThH
COXPAHEHUIO OKPYKAIOIIEH Cpeibl,
pecypcocOepeKeHUI0, TPUMEHSTh
3HaHUA 00 U3MEHEHUH KIIMMaTa,
MIPUHIIHITBI OEPEKITHBOTO
MPOU3BOCTBA, YPPEKTHBHO
JIeHCTBOBAThH B UPE3BbIYAMHBIX
CUTYaIUsIX

P1,Temal.1,1.2, 1.3 11-0/c, 1.4, 1.5,
1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5II-0/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 [1-o/c, 3.4

P4, Temrr4.1,4.2,4.3,4.4,4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

PS5, Temsr 5.1,5.2

P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11,
6.12, 6.13, 6.14, 6.15, 6.16, 6.17
P7,Tems197.1,7.2,7.3,74,7.5

P8, Temr1 8.1, 8.2,8.3,8.4

P9, Temsr 9.1, 9.2, 9.3 IT-o/c, 9.4, 9.5,
9.6 IT-o/c, 9.7

— TecrupoBanue

— YcTHBI orpoc

— Maremarnueckuii
TTUKTaHT

— WuauBuayanbHast
camocTosTenpHas paboTa

— Ilpencrasnenue
[pe3yJIbTaTOB MPAKTHUECKUX
pabot

— 3ammTa TBOPIECKUX
paboT

— 3ammura
WHAWBUAYATBHBIX TPOCKTOB
— KontponsHas pabora

Brmmonnenne
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P 10, Temsr 10.1, 10.2, 10.3, 10.4, 9K3aMCHAallMOHHBIX

10.5, 10.6, 10.7 IT-o/c, 10.8, 10.9, 3a7jaHAI

10.10 IT-o/c, 10.11

P11, Temer 11.1,11.2,11.3,11.4,

11.5,11.6

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temnr 13.1, 13.2, 13.3, 13.4,

13.5 IT-o/c, 13.6

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

14.5 IT-o/c, 14.6
I1IK 4.2. OcymiecTBasTh P 1, Tema Il-o/c, 1.4, 1.5, 1.6 — TectupoBanue
H3MEPCHUSA SKCIUTyaTAlHOHHBIX P 4, Tems! I1-0/c, 4.8, 4.9,4.10,4.11 — VYcTHBII onpoc
XapaKTCPUCTUK MPOTPaMMHOI0 P 10, Temsr 10.1, 10.4, 10.5, 10.6, — Maremaruyeckui
obecrieueHus KOMIIBIOTCPHBIX 10.7 H-O/C, 10.8, 10‘9’ 10.10 TUKTAHT
CUCTEM — HunuBunyanbHas
K 5.7. HPOI/BBOHHTB OLCHKY P2, Temsr 2.1, 2.2,2.3, 2.4, 2.5 IT-0/c, lcamocTosrenpHas pa6()Ta
HH(bopMauPIOHHoﬁ CHCTEMBI 111 2.6 _ HpeI[CTaBJ'IGHI/Ie

BBISIBJIEHUSI BO3MOKHOCTH €€
MOICpHU3AIIH

P 3, Temsr 3.2, 3.3 [1-o/c, 3.4

P 6, Temr 6.2,6.3,6.4,6.5,6.6,6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11, 6.12,
6.13, 6.16, 6.17

PE3yIbTAaTOB MPAKTHUSCKIX
padoT

— 3ammTa TBOPUYECKUX
pabot

IIK 6.4. OnieruBaTh KaueCTBO U
HaJIEKHOCTh
(YHKITHOHUPOBAHUS
UHGPOPMAITMOHHOM CUCTEMBI B
COOTBETCTBUH C KPUTCPUSIMHU
TEXHUYECKOI0 3aJaHuUs

P2, Temsl 2.1,2.2,2.3,2.4, 2.5 TT-o/c,
2.6

P 3, Temsr 3.2, 3.3 IT-o/c, 3.4

P4, Temn1 4.2,4.3,4.4,4.5,4.6,4.7I1-
o/c, 4.8,4.9,4.10, 4.11

P 6, Temnr 6.2, 6.3,6.4, 6.5, 6.6, 6.7 I1-
o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11, 6.12,
6.13, 6.14, 6.15, 6.16, 6.17

P11, Temsr 11.2,11.3,11.5,11.6

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

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

— 3amuTa
WHIUBH/yaJIbHBIX IPOSKTOB
— KonTponbsHas pabora

Brmmmonnenune
SK3aMEHAIIMOHHBIX
3aJaHuMN

I1K 10.1. O6pabartbiBaTh
CTaTUCTUYECKUU U
JMHAMHAYECKHAHN
WH(GOPMAITMOHHBIA KOHTEHT

P9, Temn1 9.1,9.2, 9.3 IT-o/c, 9.4, 9.5,
9.6 I1-o/c, 9.7

P 10, Temsr 10.2, 10.3, 10.4, 10.5, 10.6,
10.7 II-o/c, 10.8, 10.9, 10.10 IT-o/c,
10.11

P11, Temsr 11.1,11.2,11.3,11.4,11.5,
11.6

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

IT-o/c, 13.6
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