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COILEPKAHHUE

OO6mast xapaktepuctuka paboyell mporpammel 00I1€00pa30BaTEIBLHON
y4eOHOW JUCIMILTUHBI «MaTteMaTuka.
CrpykTypa u coaepxaHue o01eo0pa3oBaTeIbHON TUCIUILTAHBI.

VYcnoBus peanuzanun IporpaMMel 00111€00pa3oBaTEIbHOMN TUCHUIUINHBI.
KoHTponb u oneHKa pe3yibTaTOB OCBOEHUSA 0011€00pa30BaTEeNbHOM
JVCLUIIINHBI.

W3MeHeHus U TONOTHEHHS K paboueil mporpamme y4eOHOM TUCITUTIINHBI



1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOI'PAMMBbBI
OBHIEOBPA3OBATEJIBHOU JUCIHUIIJIMHBI «MaTemaTnka»

1.1. MECTO JUCHHUILIUHBI B CTPYKTYPE OCHOBHOM
MPO®ECCUOHAJBLHON OBPA3OBATEJILHOM MPOIrPAMMBI

IIpu  peamusamuu  coaepkaHuss  o0mIeoOpa3oBaTeNbHOM  ydeOHOM
TUCIUIUIMHBL «Matematuka» B mpenenax ocBoeHus IIIICC3 CIIO na 06aze
OCHOBHOTO 00IIIero 00pa30BaHMs C IOJYUYCHHEM CPEIHEro OOIIero oOpa3oBaHMS
no cneruanbHocTH 09.02.07 MHbOpMamoHHbIE CUCTEMbI U TIPOrpPaMMHUPOBAaHNE
MaKCHUMaJIbHas ydeOHasi Harpy3Ka 00ydJaroIIuXcs COCTaBIISACT:
— 348 wacoB, w3 HHX ayauTopHas (oOs3aTenbHAs) ydeOHas Harpyska
oOyuatomuxcst 312 yacoB, BKIIOYas NpaKTHUECKWe 3aHATHS S8 wYacoB, U
poecCUOHANILHO OPUEHTUPOBAHHOE COJEpKaHUE (COJAEpKAHUE MPHUKIIATHOTO
MOyJIs1) — 56 yacos.

1.2. HEJIX U NIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA
JANCHUITJINHBI

1.2.1. HEJIb OBIIEOBPA3OBATEJBHOM JUCIHUILIUHBI

Hens mucuummael  «MaTteMaTuka»  HampaBlIEHO HAa  JIOCTHXKEHUE
pe3yabTaTOB €€ u3ydeHus B cooTBeTcTBUU ¢ TpeboBanusmu GI'OC COO c yuetom
npodeccuoHanbHoi HanpaiaeHHOCTH OI'OC CIIO.

1.2.2. HIJTAHUPYEMBIE PE3YJBbTATbBI OCBOEHUSA

OBIIEOBPA3OBATEJILHOM JJUCHUIIJIMHBI B COOTBETCTBHUHU C
P1'OC CIT1O HA OCHOBE ®I'0C COO.

Oco0oe 3HaueHue JUCIUIUIMHA uMeeT npu popmupoBanuu u pazsutun OK u I1K.



Kon u nHaumeHnoBanue
¢opMmupyembIX KOMIIEeTEeHIMI

IInanmpyemble pe3yJbTaThl OCBOCHUS AU CIHIITHHBI

Oomme

JAucuuninnapuselie (mpeaMeTHbIe)*

OK 01. Beibupats crioco0bt
pemIeHus 3a1a4
podeCCHOHATEHOM
JeSTeTLHOCTH IPUMEHHUTEIBEHO
K Pa3JIMYHBIM KOHTEKCTaM

OBnajicHUe YHUBEPCAIBHBIMU YUYEOHBIMH MO3HABATCIbHBIMU
JIEUCTBUSIMU:

a) 6a30BBIC JJOTHICCKUE ACHCTBUS:

- CaMOCTOATENbHO (OpPMyNIHMpOBaTH H
po0JieMy, pacCMaTpPUBATh €€ BCECTOPOHHE;
- YCTaHABJIMBATh CYNICCTBEHHBIN MPU3HAK WK OCHOBAHUS LIS
CpaBHEHUS, KITaCCUPUKAIINHI U 0000IICHIS;

0) 6a30BbBIC UCCIICIOBATEIILCKUE JICHCTBUS:

AKTYyaJIM3UpOBaTh

- BIAaNeTh HABBIKAMH  Y4eOHO-MCCIICJIOBATEIBCKOW U
MIPOEKTHOW JesTeNFHOCTH, HABBIKAMH pa3pelIeHus mpooiem;
OBgnajeHue YHUBEPCATbHBIMU KOMMYHUKAaTUBHBIMU
NECUCTBUSIMHU:

a) obmeHue:

- OCYIIIECTBIISITH KOMMYHHKAIIMH BO BCeX Chepax KU3HHU;

- apryMEHTHUPOBAHO BECTH JHAJIOT, YyMETh CMSAr4aTh

KOH(ITUKTHBIC CUTYAIINH;

0) coBMeCTHas IeATEIHLHOCTD:

- Opeajiaratb HOBBIC IIPOCKTHI, OLCHUBATH HJACHU C IMO3UIHU
HOBHU3HBI, OPUTHHAJIBHOCTH, MPAKTUICSCKON 3HAUUMOCTH;
ORnajicHHEe YHUBEPCATIbHBIMU PETYIATHBHBIMU JACHCTBHAMHU:

a) caMOOpraHU3aIIHs:

- CaMOCTOSITETILHO OCYILECTBIIST MI03HABATEIBHYIO
JIeSITeIIbHOCTD, BBISIBIIAATH ~ MPOOJIEMBI, CTaBUTh |
(dbopMyUpoBaTh COOCTBEHHBIC 3aJayd B 00pa30BaTEIbHOMN
ACATCIIBHOCTHU U )KU3HCHHBIX CUTYyallHAX.

Brnagenne meTomamu J0Ka3aTeNbCTB, ANTOPUTMAMM DPEIICHUS 3aj]ad;
yMmeHue (OpMYIHPOBATh  ONPENCIICHUS, AaKCHOMBI W  TEOPEMBI,
MPUMEHITh WX, TPOBOJIUTH JOKa3aTelbHBIC pACCYXKICHUS B XOJC
pelIeHus 3a1a4;

YMeHue onepupoBaTh MOHATUSMU: CTEICHb YHCIA, JIOTApU(PM 4YHCIa,
YMEHUE BBINOJHHUTh BBIUUCICHHE 3HAYCHUH W TpeoOpa3oBaHUs
BBIpOKCHHHA CO CTENEHSAMH W Jiorapudmamu, mpeodpa3oBaHue IpoOHO-
palroOHAJIbHBIX Bpra)KeHHﬁ;

YMeHue omnepHpoBaTh MOHATHIMHU: paIlMOHAIbHBIC, HUPPAIHOHATLHBIC,
MoKa3aTesbHbIe, CTCIICHHBIC, JIOrapu(h)MUUECKHE, TPUTOHOMETPUUYCCKHE
YpaBHCHUA U HEPABCHCTBA, UX CUCTCMBI,

YMeHue onepupoBaTh MOHATUAMH: (QYHKIMS, HempepbiBHAS (YHKIUS,

MIPOU3BOJHAS, IE€PBOOOpaA3Hasi, ONpPEICNCHHBIH WHTErpaj, yMEHHE
HaXOIUTh TPOM3BOAHBIC  3JCMEHTAPHBIX  (QYHKIMH, HCHOJIB3Ys
CIIPABOYHBIE MATEpUaNbl; MCCIEAOBaTh B IPOCTEHUIINX CIydasx

(GYHKIIMM Ha MOHOTOHHOCTH, HAaXOJUTh HAaWOOJBIINE ¥ HAMMEHBIINE
3HaUCHUS (QYHKIMH; CTPOUTH rPa)IKi MHOTOYWJICHOB C MCIIOIb30BaHUEM
anmapara MaTeMaTHYeCKOTO aHalH3a; MPHUMEHSTH TMPOU3BOJHYIO IPH
pelIeHNH 3aJad Ha JBIDKEHHE; pellaTh NPaKTUKO-OPUEHTUPOBOYHEIE
3aa4d Ha HaWOOJIBIIME M HAaWMEHBIINE 3HAYCHHs, Ha HaXOXKICHHE
MYTH, CKOPOCTH U YCKOPEHHUS;

YMeHue ~— omepupoBaTh  MOHSATHSMH:  palMOHANbHAS  (YHKIUS,
MoKaszaTelbHas (QYHKIMS, CTENeHHas QYHKIHMSA, JorapupMudeckas
(yHKIUS, TPHTOHOMETpUYecKre QyHKIMH, OOpaTHbIC (DYHKIINN; YMEHHE
CTpOUTH TpapUKH U3YyYCHHBIX (DYHKIMH, UCIIONB30BaTh TpaduKd IMpH
W3y4eHUH TPOLIECCOB U 3aBUCHMOCTEH, MPU PEIICHUH 33134 U3 JIPYTUX
y4eOHBIX TIPEIMETOB M 33/]a4 W3 pealbHOW JKU3HH; BBIpaXKaTb
(hopMyTaMu 3aBUCUMOCTH MEX]y BEIMUNHAMH;

YMeHue pemiatb TEKCTOBBIE 3a/la4M pa3HBIX THIIOB (B TOM 4YHCJIE Ha
MIPOLICHTHI, IOJIM U YacTH, Ha JABWXEHUE, PadOTy, CTOMMOCTb TOBAPOB U
YCIIYT, HAJIOTH, 3a8J1a91 U3 00JIaCTH YIPABICHHUS JINYHBIMU U CEMEHHBIMHU
(uHaHCaAMM); COCTABIISITh BBIPAKCHHS, YpaBHEHHUS, HEPABCHCTBA U X
CHCTEMBI 10 YCJIOBHUIO 3aJaud, MCCIEAOBaTh MOJYYEHHOE pElIeHHE U
OLICHMBATH MPaBAONOAOOHOCTh PE3yJIbTATOB;




YMeHune onepupoBaTh MOHATUAMHU: cpeaHee apudMeTHIecKoe, MeraHa,
HauOospIlee ¥  HAaWUMEHBIIEE 3HAUYEHMs, pa3Max, JucIlepcus,
CTaHIApTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMEHHE W3BICKaTh,
WHTEPIPETUPOBATh WHPOPMAIMIO, NpPEACTaBICHHYI0 B TaliuIax, Ha
Juarpammax, rpadukax, OTpa)karollyl0 CBOWCTBA PeabHBIX MPOLIECCOB
U SIBICHWH; NPEACTaBIAT> HMHGOPMALMIO C IIOMOILIBIO TaOmul u
JuarpamM; HCCJIEJ0OBAaTh CTATUCTHYECKHE JaHHBIE, B TOM 4YHCIE C
MpUMEHEHNUEM IrpaUueCKUX METOJIOB U 3JICKTPOHHBIX CPECTB;

YMeHHe onepupoBaTh MOHATUSMU: CIIy4allHBIA OIBIT U CIIy4ailHOE
COOBITHE, BEpPOATHOCTH CIY4alHOTO COOBITHS; YMEHHE BBIYHCISTH
BEPOSTHOCTh C HCIOJBb30BaHUEM TpaUIEeCKUX METONIOB; MPUMEHSTH
(opMynBl CIOXKEHUS M YMHOXXEHHsS BEPOSTHOCTEH, KOMOHMHATOPHBIE
¢dakTel U GOpMyNbl NPH pEIIEHHM 3a1ad; OLIEHUBATh BEPOSTHOCTU
peatbHBIX COOBITHIT; 3HAKOMCTBO CO CITyYailHBIMH BEJTMUYMHAMU; YMEHHE
MIPUBOAUTH IPUMEPHI IPOSBICHHUS 3aKOHA OOJBIINX YUCEI B IPUPOTHBIX
1 OOILECTBEHHBIX SIBJICHUSMX;

YMeHue omnepupoBaTh MOHSATHSAMM: TOYKa, TpsMasi, IJIOCKOCTb,
MPOCTPAaHCTBO, JABYIPAaHHBIH  yroj, CKpEUIUBAIOIIUEcs MpsMBbIe,
MapayiebHOCTh M NEPIEHANKYIAPHOCTD NMPSIMBIX M IJIOCKOCTEH, yrou
MEXy MPSIMBIMH, YTOJl MEXAY MPSIMOH M TUIOCKOCTBIO, YTOJN MEXIY
TUIOCKOCTSIMH, PACCTOSHUE OT TOYKU JO IJIOCKOCTH, PACCTOSIHUE MEXKIY
MPSMBIMH, PAcCTOSHUE MEXAY IJIOCKOCTSMH;, yMEHHE HCIIOJIb30BaTh
IpU pEILICHUH 3aJad H3y4YeHHbIE (AKThl U TEOPEMbl IJIAHUMETPHH;
YMEHHUE OIIEHUBATh Pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

YMeHue  onepupoBaTh  NOHATUSAMHU:  MHOTOIPDAHHUK,  CEYEHUE
MHOT'OTpaHHUKa, Ky0, mapaienenures, npusMa, nupamuaa, Gurypa u
MOBEPXHOCTh BpallleHHs, LWIMHAD, KOHYC, map, cdepa, ceueHHs
¢Gurypel BpaiieHHs, IUIOCKOCTh, Kacamomasics chepbl, TWINHAPA,
KOHyCa, IUIOUIaJb [OBEPXHOCTH NHPaMHIbl, HPU3MBI, KOHYCa,
MWIMHAPA, IUomanbk cdepbl, o00beM Ky0a, MPSIMOYrojJbHOTO
napajulefienunena, MHPaMUIbl, MPU3MBL, MWIMHAPA, KOHYCa, IIapa;
yMeHHe H300pakaTh MHOTOTPAaHHHKM W TOBEPXHOCTH BpalleHHs, HX
CEYEeHUS OT PYKH, C TIOMOLIBI0O YEPTEKHBIX HHCTPYMEHTOB U
JNEKTPOHHBIX  CPEACTB, YMEHHWE paclo3HaBaTb CHMMETPHIO B
MIPOCTPAHCTBE; YMEHHUE PACIIO3HABAThH PAaBUIIFHBIE MHOTOTPaHHHKH;
YMeHue onepupoBaThb NOHATUSAMHU: JIBUKEHHE B IPOCTPAHCTBE,
MoJIOOHble  (HUTYphl B IPOCTPAHCTBE;, HCIOJH30BATh OTHOIICHHE
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IUIoIaAel MOBEpXHOCTEH U 00BEMOB MONOOHBIX (UTYp MpPU pPEIICHUH
3az1ay;

YMeHue BBIUHCIATH TI'€OMETPUYECKHME BEIUYMHBI (ANUHA, Yrod,
Iomaab, o0beM, IJIOMIAJh MOBEPXHOCTH), HUCIIONIB3YsI H3y4YCHHBIC
(hopMyITBI 1 METOJBI;

YMeHune oneprpoBaTh NOHATUAMU: NPAMOYTOJIbHAs CUCTEMA KOOPAMHAT,
KOOpJAWHATBl TOYKH, BEKTOP, KOOPAMHATHI BEKTOPa, CKaJSAPHOE
MIPOM3BEJIEHUE, Yrojll ~ MEXIy BEKTOpaMH, CyMMa BEKTOpOB,
MIPOU3BENIEHUE BEKTOpa Ha YHCIIO; HAXOIUTh C MOMOINBIO M3YyYCHHBIX
(hopMyn KOOpAWHATHI CEPEAMHBI OTPE3KAa, PACCTOSHHUE MEXKIy IBYMS
TOYKAMH;

- YMeHue BRIOUPATh MOIXOANINN H3YIeHHBIH METOT ISl PeIICHHS
3aJauy, paclo3HaBaTh MaTeMaTHUECKUeE (PAKThl 1 MATEMAaTHUECKHUE
MO/JIENI B IPUPOAHBIX 1 OOIIECTBCHHBIX SBJICHUSAX, B HCKYCCTBE;
YMEHUE IPUBOJUTD TPUMEPHI MATEMATUUECKUX OTKPBITUHA POCCHUMCKON
Y MUPOBOM MaT€MaTUYECKON HAYKH.

OK 02. Mcnonb30Bathb
COBPEMEHHBIE CPE/ICTBA TIOKCKA,
aHaIM3a U MHTEPIPETAINT
uHpOpMAIUH U
MH()OPMAIIMOHHBIE TEXHOIOTUH
JUTSL BBITIOJTHEHUS 337124
npodeccnoHaIbHOM
JIeATeNTbHOCTH;

OBHaIlCHI/IC YHUBEpPCAJIbHBIMHA y‘-IC6HbIMI/I ITIO3HaBAaTCJIbHBIMHN
JEUCTBUSIMU:

0) 60a30BBIC UCCIICIOBATEIIBCKUE TCHCTBUS:

- BJIaJeTh HAaBBIKAMH  YYE€OHO-HCCIEIOBATEIILCKOM U
MIPOEKTHOM JIeSITENFHOCTH, HABBIKAMU pa3pelleHus mpooiem;

- YMEThb HHTETPUPOBATh 3HAHHS W3 Pa3HBIX MPEIMETHBIX
obnacrei;

- BbBIABUTAaTb HOBBIC HJCHU,
MOJIXOJIbI ¥ PEIICHNUS;

B) pabotaTh ¢ HHOpMaIHeH:

- BJIaICTh HaBbIKaMH IMOJTYUYCHUA I/IH(i)OpMaIII/II/I N3 HCTOYHHUKOB
pasHBIX THIIOB, CAaMOCTOSTENBHO OCYIIECTBIATH TOWCK,
aHaM3, CHCTEMAaTH3allMi0 W HWHTEpHpeTanuio HH(opMauu
Pa3INYHBIX BUJIOB U OPM TIPE/ICTABICHYS

-ACIOJIb30BaTh cpeacTsa MH(OPMAITMOHHBIX "
KOMMYHUKAIIMOHHBIX TEXHOJOTHA B PEIICHHA KOTHHTHUBHBIX,
KOMMYHUKAaTHUBHBIX u OpraHu3anMOHHBIX 3a1a4 C
coOJII0IEHUEM TpeboBaHMIA SPrOHOMHUKH, TEXHUKH
0e30MacHOCTH, THTHEHBI, pecypcocOepekeHusi, NMPaBOBBIX H
STHUYECKUX HOPM, HOPM HWHPOPMAITMOHHON 0€30MaCHOCTH;

npeajiaraTb OpUrMHAJIBHBIC

Brnamenne meromamu J0Ka3aTeIbCTB, aJrOPUTMaMH PEILICHUS 3a1ad;
yMeHue (OPMYJIHPOBATh  OMPEACICHUS, AaKCHOMBI W TEOPEMBI,
NPUMEHATh WX, IPOBOIUTH OKa3aTelIbHBbIC PACCY)KICHUS B XOJe
peleHwst 3a/a4;

YMeHue onepupoBaTh MOHSATHAMU: CTENCHb YHCIA, JIOTapudM Yucia;
yYMEHHE BBINIOJIHUTH BBIYHMCIICHHE 3HAYCHHH W MpeoOpa3oBaHMs
BBIPQXCHHUU CO CTEHCHSIMH M Jiorapupmamu, npeoOpa3oBaHue IPOOHO-
panroOHAJIbHBIX Bpra)KeHHfI;

YMeHue OnepupoBaTh MOHATHSIMH: PAllHOHAILHBIC, UPPAUOHAILHBIC,
MoKa3areNbHbIe, CTEICHHBIE, JIOTapU(MHUECKHE, TPUTOHOMETPHUYECKHE
YpaBHCHUA U HEPABECHCTBA, UX CUCTEMBI,

YMeHue onepupoBaTh MOHATHSIMU: (QYHKIHS, HEMPEepbIBHAS (PYHKIHUS,

MPOU3BOJHAS, IE€PBOOOpa3Hasi, ONpPEICNCHHbId WHTErpaj, yMEHHE
HaxOIUTh  TPOW3BOAHBIE  DJJIEMEHTApHbIX  (YHKIHHA, HCIONB3YyA
CIPAaBOYHBIE MaTEepUallbl; HCCIEAOBaTh B MPOCTEHHIMX CIydasx

(YHKIMM Ha MOHOTOHHOCTh, HAaXOAWTh HAaWOONbLIME M HaWMEHBLINE
3Ha4YeHUs] QYHKIUIL, CTPOUTh TpPaQUKK MHOTOYWIEHOB C HCIIOJIb30BaHUEM
amnmapara MaTeMaTU4EeCKOro aHaliu3a; MPUMEHSATh NPOU3BOIAHYIO IIPU
pelleHnn 3ajad Ha JBW)KEHHUE; pellaTh INPaKTHKO-OPUEHTHPOBOYHBIC
3a/layll Ha HamOOJbIIME W HAWMEHbBIINE 3HA4YeHHs, Ha HaXOXKJEHHE
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OrnageHue
JEUCTBUSIMU:
0) COBMeCTHAs ICIATEIBHOCTD:

- TpeasaraTh HOBBIE MPOEKTHI, OICHUBATH HACU C TO3UIMH
HOBHU3HBI, OPUTHHAJIBHOCTH, MPAKTUIESCKON 3HAYNMOCTH;
OgnajicHNEe YHUBEPCATbHBIMU PETYISTHBHBIMHU JICHCTBHAMU:

a) caMoOpraHu3aIlvs:

- CaMOCTOSITETIBHO OCYIIECTBIISTh M03HABATEIBHYIO
JIeSITeITbHOCTD, BBISIBIISITH ~ MPOOJICMEI, CTaBUTh  H
dbopMmynupoBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOM
ACATCIIBHOCTHU U )KU3HCHHBIX CUTYyaAllUAX,

- CaMOCTOSITENIbHO COCTABIATh IUIAH PEIICHHS MPOOJEMBI C
YUETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
1 TIPEMOYTEHHUE,

YHUBEPCAJIbHBIMHA KOMMYHUKAaTHBHBIMHA

IIyTH, CKOPOCTH U YCKOPEHUS;

YMeHue  omepupoBaTh  MOHATHAMM:  palMOHaNbHAas  (YHKLUS,
nmokaszarenbHas (QyHKOMA, cTeneHHas (QyHKOMA, Jorapupmuyeckas
(GyHKUUS, TPUTOHOMETpUYecKue QPyHKINH, 0OpaTHbIC (DYHKINN; YMEHHE
CTpOUTh TpadWKW H3YUEHHBIX (YHKIIHHA, HCIIOJNb30BaTh rpaduku mpu
H3yYCHUH IPOLIECCOB U 3aBUCUMOCTEH, IPU PEIEHUN 3a4ad U3 APYTHX
yueOHBIX TpeIMETOB M 3aJad W3 pPETbHOW JKU3HHU; BBIPAXKaTb
(hopMynaMu 3aBUCUMOCTH MEXIY BEIMUNHAMU;

YMeHue pemiath TEKCTOBBIE 3aJauyM pa3HbIX THUIIOB (B TOM 4YHCJIE Ha
MPOLICHTHI, TOJIU U YacTH, Ha JABWXCHUE, PabOTy, CTOMMOCTb TOBAapOB U
YCIIYT, HAJIOTH, 38291 M3 00JIaCTH YIPABJICHHUS JINYHBIMUA U CEMEHHBIMU
(uHaHCaAMM); COCTAaBIIATH BBIPAKCHUS, YPaBHEHUs, HEPABEHCTBA M HX
CHCTEMBI 10 YCJIOBHUIO 3aJaud, HCCIEAOBaTh MOJYYEHHOE PEIICHHE U
OLICHMBATH MPaBAONIOA00HOCTE PE3yIbTATOB;

YMeHue onepupoBaTh NOHATHAMHU: cpeHee apudMeTHIecKoe, MeaHa,
HanOonpllee ¥  HAaWUMEHbIIEE 3HAYEHHs, pa3Max, JucIlepcus,
CTaHIApTHOE OTKJIOHEHHE YHCIOBOrOo Habopa, yMEHHE H3BICKaTh,
UHTEPIPETUPOBaTh MH(OpMAIMIO, TPEACTABICHHYI0 B Ta0IWIax, Ha
quarpammax, rpaukax, oTpaXkarllylo CBOWCTBA pealibHBIX MPOLIECCOB
U SIBICHUW; TIPEACTABISATH HMH(POPMALMIO C IOMOIMIBIO TaOmuI U
IUarpamM; HCCIIE0BaTh CTaTHUCTHYECKHE JdaHHbIE, B TOM 4YHCIE C
MIPUMEHEHUEM Ipa)MueCKUX METOJIOB U 3JIEKTPOHHBIX CPEICTB;

YMeHue onepupoBaTh NOHATUSAMH: CIy4alHBIM ONBIT M CiIydailHOE
COOBITHE, BEPOATHOCTh CIY4YalHOTO COOBITHS; YMEHHE BBIYHCISTH
BEPOSITHOCTb C HCIIOJB30BAHUEM TIpaQUUecKHX METOAOB; IMPUMEHSITH
(OpMyNbl CIOXKEHUS M YMHOXKEHHSI BEPOSTHOCTEH, KOMOHMHATOPHBIE
(dakTel U GOpMYNBI TPHU pEIICHHH 3aj]ad; OIEHUBATH BEPOSTHOCTU
pearbHBIX COOBITHIT, 3HAKOMCTBO CO CITy4aiHBIMH BETMUMHAMU; YMEHUE
MIPUBOUTH IPUMEPBI IPOSBICHUS 3aKOHA OOJIBIINX YHCEI B IPUPOTHBIX
¥ OOIIIECTBEHHBIX SIBIICHUSX;

YMeHue  omnepupoBaTh  MOHATHUSMH:  MHOTOTPAaHHHK,  CEYeHHE
MHOT'OTpaHHUKa, Ky0, mapaienenues, npusMa, nupamuaa, Gurypa u
MOBEPXHOCTh BpAllleHWs, LWIMHApP, KOHYyC, Iuap, cdepa, CeueHHs
Gurypsl BpallleHHs, IUIOCKOCTb, Kacaromascs chepbl, TWINHIPA,
KOHyCa, IUIOMaAb [OBEPXHOCTH MUPAMHUIBI, TPU3MBI, KOHYCA,
HWIMHApa, Iomanb  chepbl, o00veM Kyba, MPSIMOYTOJIBHOIO
napajuleJIenune a, NHPaMHUIbl, NPU3MBL, MWIMHApPA, KOHyca, IIapa;
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yMEHHE H300pakaTh MHOTOTPAHHWKM W IMOBEPXHOCTH BpalleHHS, UX
CEYCHUS] OT PYKH, C TIOMOINBI0 YEePTEKHBIX HMHCTPYMEHTOB U
9JIEKTPOHHBIX  CPEACTB, YMCHHE pPACMO3HABATh CHMMETPHIO B
MPOCTPAHCTBE; YMEHHE PACIIO3HABATEH MPABUIBHBIE MHOTOTPAHHUKH;
VYMeHHe ONepupoBaTh MMOHATHSAMH: [BIKCHHE B MPOCTPAHCTBE,
mo700Hble  (UTYphl B IPOCTPAHCTBE; KCIOJIb30BATH OTHOIICHHE
IOIaAeH MOBEPXHOCTEH U 00BEMOB MOMOOHBIX (UTYP MPU PEIICHUH
3aj1ad;

VYMeHHe BBIYHCIATH TE€OMETPUYECKHE BEIMYMHBI (JUIMHA, YTOI,
I0Iaab, O00BEM, IUIONIAAh IOBEPXHOCTH), HCIIONB3YSI H3YUYCHHBIC
(hOpMYJIBI ¥ METOJIBI.

OK 03. IInanupoBaTs 1
peanu30BBIBaTh COOCTBEHHOE
poheCCHOHAIBHOE
JMYHOCTHOE Pa3BUTHE,
HpePUHAMATEIBCKYIO
JIeATeNLHOCTD B
npodeccruoHanbHOM chepe,
HCIIOIb30BaTh 3HAHUS 10
(MHAHCOBOIT TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CHUTYAIHsIX

ORnajicHUe YHUBEPCANTBHBIMU YUYCOHBIMU IMO3HABATEIHLHBIMU
JEUCTBUSIMU:

a) 0a30BBIC JIOTMUYECKUE JICHCTBHSL:

- ONpeAeNATh IEIH JeATeIBLHOCTH, 3a/laBaTh MapaMeTphbl U
KPUTEPHHU UX TOCTHIKCHUS,

- pa3BUBATh KPCATUBHOC MBIIJICHUC ITPU PCIICHUC )KU3HCHHBIX
pooJieM;

0) 0a30BBIC UCCIICIOBATEIIBCKUEC TCHCTBUS:

- CHOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY TOUCKY

METOJIOB PEIICHUS MPAKTHUYECKUX 3a7ad, MPUMEHEHHUIO
Pa3IUYHBIX METOJOB IO3HAHMUS;

OsgnaneHue YHUBEPCAIbHBIMU KOMMYHUKaTUBHBIMU
JIECUCTBUSIMHU:

a) oOIIeHHE:

- apryMEHTHUPOBAaHO BECTH JHAJIOr, YMETb CMAr4aTh

KOH@)HHKTHBIG CUTyalluu,

0) coBMeCTHAS IeATEIHHOCTD:

- OILICHMBATh KAYECTBO CBOECTO BKJIAJAa M KAXKIOTO YYACTHHKA
KOMaH/Ibl B OOIIHIA pe3yJbTaT M0 pa3pabOTaHHBIM KPUTEPHUSIM;
- OCYHIECTBJIIATH IMO3UTHUBHOC CTPATCTUYECKOC IIOBCJACHUEC B
pa3IMYHBIX  CUTyalUsiX, MPOSBIATh  TBOPYECTBO U
BOOOpaXkeHHe, OBITh HHUITUATHBHBIM;

OBHa,ZIeHI/Ie YHUBEPCAJIIBHBIMU PETYIATUBHBIMHA HeﬁCTBHHMH:

a) caMOOpraHU3aIIHsI:

- OIICHUBATh NPUOOPETEHHBIH OTIBIT;

- CIOCOOCTBOBATh (POPMHUPOBAHHIO M TPOSBICHUIO ITUPOKOM

= YMEThH OIeprupoBaTh IIOHATHUSIMU.: palOHAJIBHEIC,
UppalOHaIbHbIC, ITOKa3aTeJIbHbIC, CTCIECHHbIC, JIorapu(dMHUUCCKHUE,
TPUTOHOMETPHUUYCCKHE YPABHEHHS H HEPABEHCTBA, HX CHCTEMBI,

- YMETb IIOHATHUSIMU.: CECUYCHUC
MHOTOTpaHHHUKA, KyO, Mapaulelienuiie]l, npu3Ma, mupaMuaa, Gurypa u
MOBEPXHOCTh BpallleHHs, IWIMHAP, KOHYC, map, cdepa, ceueHus: purypsl
Kacaromasicss chepbl, LWIMHIPA,
IUIOIIAAb TOBEPXHOCTH MUPAMUIBI, KOHyCa, UWIWHAPA,
wionans chepel, 00beM Kyba, MPSIMOYrOJLHOTO TapajuieyienuIea,

MUpaMUIIBL, TPU3MBI, HWIMHApA, KOHYca, LIapa; YMEHHE H300paxkaThb

OTIEPUPOBATH MHOTOT'PaHHUK,

BpalieHus, IUIOCKOCTbD, KOHyca,

HIPU3MBI,

MHOTOI'PDAaHHUKH M TIOBEPXHOCTH BpAILEHHs, UX CEUYEHHUs] OT PYKH, C
MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX CPENICTB; YMETh
pacrmo3HaBaTh CHMMETPHUIO B TIPOCTPAHCTBE; YMETh pacIO3HaBaTh
MpaBUJIbHBIE MHOTOTPAHHUKH;

- YMETh ONepUpPOBaTh MOHATUAMU: MPAMOYTOJIbHAA CUCTEMa KOOPAMHAT,
KOOpAWHATBl TOYKH, BEKTOP, KOOPAMHATBI BEKTOpa, CKAJISIPHOE
MPOU3BEICHUE, YOl  MEXIy BEKTOpaMH, CyMMa  BEKTODOB,
MIPOM3BEJICHNE BEKTOPAa HA YHCIIO; HAXOAWTH C TOMOIIBI0 M3yYEHHBIX
(hopMyT KOOpAMHATHI CEPEeIMHBl OTPE3Ka, PACCTOSHHUE MEXAY IBYMs
TOYKAMH.




SPYIUIMH B Pa3HBIX 00JacTAX 3HAHHIA, IIOCTOSHHO MOBBIIIATH
CBOI1 00pa3zoBaTEeNbHBINA U KYJIBTYPHBII YPOBEHB;

0) CAaMOKOHTPOJIB!

- HCIOJb30BaTh NpUEMBbI pedieKCUU AJs OLUCHKH CUTYallHH,
BBEIOOpA BEPHOTO PEIICHHUS.

OK 04. DddhexTuBHO
B3aMMO/JICUCTBOBAThH U
paboTaTh B KOJUIEKTHUBE
U KOMaHjie

- TOTOBHOCTh K CAaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH U
CaMOOIPEENIEHHIO;

-OBJIa/IcHUE HaBbIKaMH y4eOHO-MCCIIeI0BATENbCKOM,
MPOEKTHOM U COLUANIbHOM JIeATEeIbHOCTH;
Osnanenue YHUBEPCAITBHBIMU
NECUCTBUSIMHU:

0) coBMeCTHas IeATEIHLHOCTD:

- TIOHMMAaTb W HCIOIB30BaTh NMPEHMYIIECTBA KOMaHIHOM H
WHIUBUIYaTbHON paboThi;

- MIPUHUMATh LeH COBMECTHOM JIeSITeIbHOCTH,
OpraHM30BbIBAaTh M KOOPAWUHHPOBATH JEHCTBHS 1O €€
JIOCTM’KEHHIO: COCTABIIATH IIJIaH AEUCTBUM, pacIpelessaTh POIU
C Yy4YeTOM MHEHHHA YYacTHHUKOB OOCYKHAaTh pE3yJbTaThl
COBMECTHOU palbOTEHI;

- KOOpOMHHPOBaTb M BBINOJNHATH PabdOTy B YCIOBUAX
peasibHOrO, BUPTYaJIbHOTO u KOMOMHHPOBAaHHOTO
B3aMMOJCHCTBUS;

- OCYIIECTBJIATh IMO3UTHBHOE CTPATErMYECKOE ITOBEJICHUE B
pa3IMyYHBIX  CUTYalUsX, MPOABIATH  TBOPYECTBO U
BOOOpakeHHe, ObITh MHUITUATUBHBIM

OBnazeHNe YHUBEPCATbHBIMU PETYJIATUBHBIMH JEHCTBUAMU:

T) IpuHsTHE ce0sl U APYTHX JFO/ICH:

- TPUHMMATh MOTHBBI M AapryMEHTHl [PYTHX JIIOJAEH IpHu
aHaJIN3€ PE3YIbTATOB ACATEIBHOCTH;

- IPU3HABAaTh CBOE IPABO U MPABO APYIHX JIOAEH Ha OMINOKHY;

- pa3BHUBaTh CIIOCOOHOCTH MOHMUMATh MUP C MO3UIUHU JAPYTOTO
YEJI0BEKa;

KOMMYHHKAaTHBHBIMHA

- YMETh ONEpPUPOBATh MOHATUSAMHU: CIYYalHBIM ONBIT U ClydaiiHOE
COOBITHE, BEPOATHOCTH CIYyYalfHOTO COOBITHS; YMETh BBIYHCIATH
BEPOSITHOCTh C HCIOJB30BAHUEM TpapUuECKUX METOIOB; MPHUMEHSThH
(GOpMyIBI CIOKEHHS M YMHOXEHHS BEpOATHOCTEH, KOMOWHATOpHBIC
GaxkTel U GOpMyIBl TPH PEUNICHWH 3a7ad; OIEHUBATH BEPOSTHOCTH
peabHBIX COOBITHIT; 3HAKOMCTBO CO CIy4YallHBIMH BETUUMHAMU; YMCHUE
MPUBOJIUTH IPUMEPHI MPOSBICHUS 3aKOHA OONBIINX YHCEN B IPUPOIHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

- yMeTb CBOOOJTHO OTIEpUPOBATH MOHSATHAMH: CTEIIEHD C LIEIbIM
MoKa3areyneM, KOpeHb HAaTypalbHOW CTENEeHH, CTENEHb C PaliOHAILHBIM
rokazaTeieM, CTeleHb C  JeHCTBUTENBHBIM  (BEIIECTBEHHBIM)
mokasaTeieMm, JorapudM Umcia, CHHYC, KOCHHYC ¥  TaHICHC
IPOU3BOJIBLHOTO YNCIIA,

- yMeTb CBOOOJHO ONEPUPOBATH NOHATHAMHU: Tpaduk QyHKIHH,
oOpatHast (yHKOMs, KoMmMmIo3unusi (GyHKOWH, JuHEHHass (QyHKUuS,
KBaJipaTuuHas (QyHKIUs, CTereHHAs (YHKIHSA C LEJIbIM IT0Ka3aTeleM,
TpUrOHOMETpHYecKne  (YHKIUH, OOpaTHble TPUTOHOMETPUYECKUE
(GyHKIMM, TOKa3aTedbHas W Jorapudpmuueckas QYHKIUH, YMETh
CTpouTh TpapuKku (YHKIMA, BBIIOJIHITH IpeoOpa3oBaHus TpadrKoB
(yHKITHIA;

- YMETh HCIOJb30BaTh rpaduku (QyHKIMN JUIS U3y4YCHHUsS MPOIECCOB U
3aBUCHUMOCTEH TP pEIIeHUH 3a7a4 U3 IPYTUX YUeOHBIX MPEIMETOB U U3
peanbHOW JKM3HH; BBIpAXaTh (OpMylaMH 3aBUCHMOCTH  MEXIY
BEJTMYNHAMH;

- cBOOOJHO  OINEpUPOBATh  TMOHSATHAMHU:  YETHOCTh  (YHKIHH,
MEPUOIMYHOCTh (DYHKIIMU, OTPaHUYEHHOCTHh (YHKIUH, MOHOTOHHOCTh
(GyHKUIMH, SKCTpeMyM (DYHKIMHU, HauOOJbIlIee U HAUMEHbIIEEe 3HAUCHHS
(YHKIIUH Ha IPOMEXKYTKE; YMETh IIPOBOJUTH UCCIeIoBaHUe (QYHKIINH;

- YMETh HCIONIb30BaTh CBOWCTBA W Tpaduku (YHKIWH Ui penieHus
YpaBHEHUH, HEPAaBEHCTB M 3ajlad C MapaMeTpamu; H300paxkaTh Ha
KOODIMHATHOW  IIOCKOCTM  MHOMKECTBA  PEUICHHH  ypaBHEHUH,
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HCPABCHCTB U UX CHUCTCM.

OK 05. OcymiecTBIATh yCTHYIO
U IMCBMEHHYI0 KOMMYHHKALIUIO
Ha FOCYJapCTBCHHOM SI3bIKE
Poccuiickoit ®enepanuu ¢
Y9eTOM OCOOCHHOCTEMH
COLIMANILHOTO M KYJIETYPHOTO
KOHTEKCTa

B o6macTu scTeTHYecKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKIIOYas DCTETHKY OBITa,
HAYYHOTO W TEXHUYECKOTO TBOPYECTBA, CIOPTa, Tpylna U
0O0IIIeCTBEHHBIX OTHOIIEHHUIA;

CIIOCOOHOCTh BOCIIPHHAMATh Pa3INYHbIE BHUABI HCKYCCTBA,
TPaJUIUU U TBOPUYECTBO CBOCTO M JPYTrUX HAPOOB, OIIYIIATh
SMOIMOHAIILHOE BO3/ICHCTBHE UCKYCCTBA;

yOXKIEHHOCTh B 3HAYUMOCTH [UIA JIMYHOCTH W 0OOIIecTBa
OTEYECTBEHHOTO W  MHPOBOTO HCKYCCTBa, O3THHYECKHX
KYJbTYPHBIX TPAJIULIUHA U HAPOJHOTO TBOPYECTBA;

TOTOBHOCTh K CaMOBBIPDOKEHHUIO B Pa3HBIX BUAAX HCKYCCTBA,
CTpEeMJICHHE TIPOSBIISITh KA4eCTBA TBOPUECKON JTMIHOCTH;
OBHaIlCHI/IC YHUBEPCAJIbHBIMHA KOMMYHUKAaTHBHBIMHA
NECUCTBUSIMHU:

a) obmeHue:

OCYHCCTBJIATH KOMMYHUKAIIUH BO BCEX C(bean KHU3HU,
pacro3HaBaTh HEBepOaJbHBIC CPEJCTBA OOINEHUS, MOHMMATh
3HaueHHE COIMAIBHBIX 3HAKOB, PACIIO3HABATH MPEINOCHUIKH
KOH()JIMKTHBIX CUTYAIlUi U CMSATYATh KOH(DIUKTHL,

pa3BepHYTO U JIOTUYHO U3J1araTh CBOIO TOUYKY 3PEHUS C
WCTIOJIb30BaHUEM SI3BIKOBBIX CPEJICTB;

- YMETb ONIEPUPOBATh MOHITHAMU: CpefHee apu(pmeTnieckoe, MeanaHa,
HauOompIIee U 3HA4YeHHs, pasMax, JHUCIEPCHs,
CTaHJAapTHOE OTKIOHEHWE YHCIOBOTO Habopa; yMeHHe W3BIIEKATh,
WHTEPIPETUPOBaTh MHPOPMAIHIO, NPEACTaBICHHYI0 B TaOIMIax, Ha
JuarpaMmmax, rpagukax, OTpakarollylo cCBOHCTBa

pealbHBIX MPOLECCOB U SIBICHHN; NPEACTABIATh HHOOPMAIHMIO C
MTOMOIIIBIO TaOJHII U JUAarpaMM; UCCIEIOBATh CTATUCTUYECKUE JaHHBIC,
B TOM YHCJI€ C MPUMEHEHHEM Tpa@UIecKhX METOJOB W AIEKTPOHHBIX
CpEICTB;

HanMCHBIICC

- YMeThb OINEpUpOBaTh MOHATUSAMH: TOUYKa, TJIOCKOCTb,
MPOCTPAHCTBO,  JABYIPAaHHBI  yroj, CKpEIIUBAIOIIUECS MpsSMBIEC,
MapajuIeIbHOCTh U MEePIEHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, yroi

npsimas,

MEXIY IPSIMBIMM, YroJl MEXAY NPSIMONH M IIJIOCKOCTBIO, YIOJ MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
HIPSAMBIMH, PACCTOSIHUE MEXKIY INIOCKOCTIAMU;

YMETh HCIIOIb30BATh NP PEIICHUH 3a7a4 U3Y4YECHHbIE (PAKThI U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OLIEHUBATh pa3Mephbl OOBEKTOB OKPYKAIOLIETO
MHpa.

OK 06. IIposBraTs
IPaXTaHCKO-TTATPUOTHIECKYIO
MO3UIIMIO, IEMOHCTPUPOBAThH
OCO3HAHHOE MOBEJICHUE Ha
OCHOBE TPaJIUIMOHHBIX
0011IeYeTOBEUCeCKUX IICHHOCTEH,
B TOM YHCJIE C YUETOM
rapMOHU3AINH
MEKHAITMOHAIBHBIX U
MEXPEIUTHO3HBIX OTHOIIICHUH,
MPUMEHSTH CTaHJAPTHI
AHTUKOPPYIIIHOHHOTO

OCO3HaHWE  OOYy4YalOUMMHCS  POCCHUCKOMN
HJIEHTUYHOCTH;

IIeJICHANPAaBICHHOE Pa3BUTHE BHYTPEHHEH MO3UIINN JTUIHOCTU
Ha OCHOBE JIyYXOBHO-HPAaBCTBCHHBIX IICHHOCTEH HAapOJIIOB
Poccuiickoit ®enepanuu, HCTOPUUYECKUX U HAIMOHAIBHO-
KyJBTYPHBIX TpaJulnH, (OPMHPOBAHWE CHCTEMBI 3HAYMMBIX
LEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AHTUKOPPYIIIHOHHOTO MUPOBO33PEHHUS,
MPaBOCO3HAHUS, JKOJIOTMUECKOU KYJIbTYPHI,
CTaBUTbH 11N ¥ CTPOUTH KU3HCHHBIC TIJIAHbI;

B gacTu rpak1aHCKOTO BOCTIMTAHUS:

rpaKJaHCKOU

CIIOCOOHOCTH

OCO3HAaHUE CBOUX KOHCTHUTYIIMOHHBIX IpaB M OOS3aHHOCTEH,
YBAKEHME 3aKOHA U ITPaBONOPAJIKA;
MPUHATHE TPATUIMOHHBIX HAITMOHABHBIX, 00IIECUETIOBEUECKIX

-yMETh ONEPHPOBATH MOHATHSIMU: MPSIMOYTOJIbHAS CUCTEMa KOOPIUHAT,
KOOPZIMHATHI KOOPJIUHATHI CKaJISIpHOE
MPOM3BEICHHE, BEKTOpaMH, BEKTOPOB,

TOYKH, BEKTOP,
YIoa  MEeXIy
MIPOM3BEJICHUE BEKTOpa Ha YUCJIO; HAXOJWTHh C TOMOIIBI0 M3YYCHHBIX

BEKTOPA,
cyMMa

(GopMyJ1 KOOPJIMHATBI CEPEIAMHBI OTPE3Ka, PACCTOSHUE MEKAY IBYMS
TOYKAMHU;

-yMETh BBIOWPATh TOAXOMSAIINA W3YYEHHBIA METOJ| IJIsl PEIICHUs
3aJla4M, Pacro3HaBaTh MaTeMaTHYECKUE (PaKThl U MATEMATHIECKUC

MOJIEJIN B IPUPOJHBIX U OOIIECTBEHHBIX SIBICHHUAX, B UCKYCCTBE;
-YMEHHE NPUBOJAUTH MPUMEPHl MATEMATUYECKUX OTKPBITUI

POCCHUICKOI U MUPOBOIl MAaTEMATHYECKON HAYKHU.
- YMETb OINEpPUPOBaTh MOHATHUAMM: CIIyYalHBIA ONBIT W CiydailHOE
COOBITHE, BEPOSTHOCTh CIIyYallHOTO COOBITHS; yMETh BBIYHCIATH
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TYMaHUCTHUUYECKUX U JEMOKPATUUECKHUX IIEHHOCTEH;
TOTOBHOCTh  MPOTHUBOCTOSTH  HJACOJOTHU  IKCTPEMH3MA,
HaIMOHAIIN3MA, KceHohooum, TACKPUMHUHAIIAN o
COLMAJIBHBIM,  PENUIUO3HBIM, PACOBBIM, HAlUHWOHAJIBHBIM
MIpU3HAKaM;

TOTOBHOCTh BECTH COBMECTHYIO NEATEJIbHOCTh B HHTEpecax
TPaXTaHCKOTO OOIIEeCTBa, Y4acTBOBAaTh B CaMOYIPAaBICHUH B
001e00pazoBaTeIbHON  OpraHu3alliid  JCTCKO-IOHOIIECKHX
OpraHu3alNsX;

YMEHUE B3aUMOJEHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMU B
COOTBETCTBHH C MX QYHKIMSIMHA U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOH AESITEIbHOCTH;
MaTPUOTUYECKOTO BOCITUTAHUSI:

- c(hOpMHUPOBaHHOCTh poccuiickoin rpak1aHCKOU
UICHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHSI K CBOEMY Hapoxy,
YyBCTBa OTBETCTBEHHOCTH Iiepes, POIMHOM, TOPAOCTH 3a CBOM
Kpail, cBoro PoauHy, CBOM $3BIK M KyJbTYypy, INpOILIOE M
HaCTOsIIllee MHOTOHAIIMOHAIBHOrO Hapona Poccuy;

- LICHHOCTHOE OTHOLIEHHE K TOCYJapCTBEHHBIM CHMBOJAM,
HUCTOPUYECKOMY W TIPUPOJHOMY HACIEAUIO, MaMITHHKAM,
TpaauuusM HapoJoB Poccuu, noctmxenusm Poccum B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPYIE;

- ujeiHas yOSKJICHHOCTh, TOTOBHOCTh K CIIY)KCHHUIO U 3allUTE
OrtedecTBa, OTBETCTBEHHOCTh 3a €ro cyAbOy; OCBOCHHBIE

00yJaoIUMHUCS MEXIPEAMETHBIC
MOHATHSA W YHHUBEPCAJIbHbIE  yd4eOHBIE JAEHCTBUS
(perynaTHBHBIE, [103HaBaTeJILHEIE,
KOMMYHHKaTHBHBIE);

- CNIOCOOHOCTh MX WCIOJNB30BaHHUS B I03HABATEILHOU H
COLIMAJIbHON MpPAaKTHKE, TOTOBHOCTH K CAMOCTOSATEIBHOMY
IUIAHUPOBAHUIO U OCYIICCTBICHHIO y4eOHOW IesTeIbHOCTH,
OpraHu3aly y4eOHOrO COTPYAHHUYECTBA C MEAArOrMYECKHUMHU
pabOTHUKAMH W CBEPCTHHKAMH, K YYaCTHIO B IOCTPOCHHU
WHANBHTyaJIbHOW 00pa30BaTeIbHON TPAEKTOPHUH;

- OBJIAJCHHE  HaBBIKAMH  y4eOHO-MCCIIEJOBATENIbCKOH,

BEPOSTHOCTh C HCIOJB30BaHUEM TIpa)UYECKUX METOJIOB; MPUMEHSTH
(hopMyIBI CITOKEHUS M YMHOXKEHHUSI BEPOSTHOCTEH, KOMOWHATOPHEIE
(dakTel ¥ (GOpMyNBI TPU PEIICHUM 3ajad; OICHHBATH BEPOSITHOCTH
PEaNBbHBIX COOBITHIA; 3HAKOMCTBO CO CITyYailHBIMU BEIMYMHAMHM, YMECHUE
MIPUBOJUTH MPUMEPHI MIPOSBIICHIS 3aKOHA OOJBIINX YUCEI B MTPHPOTHBIX
1 OOIIECTBEHHBIX SIBICHHUSX.
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MIPOEKTHOM M COLMAIIBHOM JIESITEIIbHOCTH

OK 07. CopneiicTBOBaTh
COXPAHEHUIO OKPY KaoLIEH
CPEIIbI, PECYpCOCOCPEKESHHIO,
MPUMEHSATH 3HAHUS 00
W3MCHEHHNH KJIMMaTa,
TIPUHITUIIEI OEPEKITUBOTO
MPOU3BOACTBA, 3PPEKTUBHO
JICICTBOBATh B UPE3BbIUANHBIX
CUTYyaLMSIX

- HE NPUHUMATh JACUCTBUS, IPUHOCAIIUE BPE OKPYKAIOLIEH
cpenae;

- yMeTb IPOTHO3UPOBATH HEOIATONPHUSTHBIC
HKOJIOTUYECKHE MTOCIEACTBAS IPEAIPUHAMAEMBIX IEHCTBHIA,
MPeIOTBpAIIaTh UX;

PaCIIMPHUTD OTIBIT IEATENHHOCTH IKOJIOTHIECKOM
HaIpaBIECHHOCTH;

- pa3pabaThIBaTh IUIaH pelieHus Ipo0IeMbl C yIeTOM aHaIHn3a
UMEIOIINXCS MAaTePHALHBIX I HEMATePHUAIBHEBIX PECYPCOB;

- OCYIIECTBIIATH [IEJICHAIIPABIEHHBIN TTOUCK TIEPEHOCA CPEJICTB
1 cT10cO0O0B JIEHCTBHS B MPO(hECCHOHATBLHYIO CPELY;

= YMCTb NIEPCHOCUTL 3HAHHA B IIO3HABATCIIBHYIO U
MPaKTUIECKYI0 00J1aCTH KU3HEAESTEIbHOCTH;

- TMpeanarath HOBBIE MPOEKTHI, OIICHUBATh UCH C TIO3HUIIUU
HOBH3HBI, OPUTUHAIBHOCTH, IPAKTUIECKOW 3HAYNMOCTH;

= JaBaTb OLCHKY HOBBIM CUTYyallUsAM, BHOCUTH KOPPCKTUBELI B
ACATCIIbHOCTDL, OLICHUBATHL COOTBETCTBUC PE3YJILTATOB LC/ISAM

-yMETh OTNIEpUPOBATh NOHATHAMU: (QYHKIHS, HeTpepbIBHAS (PYHKIIHSA,
NPON3BOIHAS, IEPBOOOPA3HAs, OIPEICICHHBIN HHTEIPAJ;, yMETh
HAaXOIWTh MIPOU3BOIHEIC IIEMEHTAPHBIX (YHKIINH, UCTIONB3YS
CIIPaBOYHBIC MaTEPUAJIbl; HCCIIEIOBATh B MPOCTEHIIINX CITydasix
(YHKUMHM HAa MOHOTOHHOCTbD, HAXOJUTh HANOONbIINE U HANMEHBIIINE
3Ha4YeHUs (PyHKIHN; CTPOUTH IpaMKd MHOTOUJICHOB C MCIOIb30BaHHEM
amnmapara MaTeMaTH4ecKOro aHaIu3a; MPUMEHSTh TPOU3BOAHYIO MPH
peleHny 3a/1a4 Ha IBM)KEHHE; pelaThb

NPaKTHKO-OPHEHTHPOBAHHBIE 331a4X Ha HANOOJIBIIINE 1 HANMEHBIINE
3HAUCHUS, HA HAXOXK/JICHUE MYTH, CKOPOCTH U YCKOPEHHS;

= YMETb OIICPUPOBATH MOHATUAMU: IBUKCHUC B IIPOCTPAHCTBC,
nogo0HbIe (GUTYPHI B IPOCTPAHCTBE; UCIIOIB30BATh OTHOLIICHUE
TUIOIIA/ICH TIOBEPXHOCTEH U 00bEMOB OJOOHBIX (UTYp MPH PELICHUH
3a/1a4;

YMETDH BBIYUCIIATE TCOMETPUUCCKUEC BEJIMYUHBL (IUII/IHa, yroJi, mjionfanb,
00BeM, TIIOMIA Th TOBEPXHOCTH ), UCIIONB3YS H3YUeHHBIE (POPMYITBI U
METOJIBL.

[IK 2.1. Pa3pabatbiBath
TpeOOBaHUs K TPOTPaMMHBIM
MOJIYJISIM Ha OCHOBE aHaJN3a
IIPOEKTHOW U TEXHUUYECKON
JOKYMEHTAIMX Ha MpeaMeT
B3aMMOJICHCTBHS KOMIOHEHT

MeranpenMeTHbIE pe3yapTaThl OCBOEHHS OCHOBHOM
00pa3zoBaTeNsHOM MPOTPAMMBI TIOJKHBI OTPaXKATh;

OBnaneHne yHUBEpPCAIBHBIMA YYeOHBIMH MO3HABATEIHHBIMU
JIECUCTBUSIMHU:

a) 0a30BbIC JIOTMUYECKUE ICHCTBUS:

YCTaHABJIMBATh CYLIECTBEHHBIA MPHU3HAK WM OCHOBAHUA IS

CpaBHEHUs, Ki1accu(ukanuy 1 0000IIeHNS;

BBISBIIATE 3aKOHOMEPHOCTH 51 MIPOTHUBOPEYHS B
paccMaTpUBaeMbIX SIBJICHUSIX;

0) 0a30BBIC HUCCIICIOBATCIIBCKUE TCHCTBHS:

(GhOpMUPOBAaHHE HAyYHOTO THIA MBIIIICHHUS, BIIaJICHUEC
HAyYHOW  TEPMHUHOJIOTHEH, KJIIOYEBBIMH  IOHATHSAMH U
METOHAMHU;

BBISBIJISITh PUYUHHO-CIIE/ICTBEHHBIE CBS3HM M aKTyaTU3uPOBaTh
3a1a4dy, BBbIIBHraTh THIOTE3y €€ PpEIICHHS, HaXOIUTh
apryMeHThl JUIsl  JIOKa3aTelbCTBA CBOUX  YTBEPIKIACHHIA,

3aJaBaTh HapaMeTpbl W KPUTEPHM pELICHUs, pa3padaThiBaTh

Brnagenne meTomamMM J0Ka3aTelbCTB, aNrOPUTMAMM DEIIEHUs 3a/ad;
yMmeHue (OpMYIHPOBaTh  OMNpPENECIICHUs, AaKCHOMBI W  TEOPEMEI,
NPUMEHATh WX, MPOBOANUTH JOKa3aTEIbHBIE PACCYXKACHHS B XOZE
pelieHys 3ajaq;

YMeHue onepupoBaTh MOHATHSMH: CTENEHb YHCIA, JIOTapudM 4Yucia;
YMEHHUE BBIIOJHUTH BBIUYMCICHHE 3HAYCHUH U mNpeoOpa3oBaHMsA
BBIPQXXEHUH CO CTENEHsIMU U Jorapudmamu, npeodpa3zoBaHue APOOHO-
paIMOHAIBHBIX BBIPAKEHHH;

YMeHue omnepupoBaTh MOHATHSIMM: pallMOHAIbHBIE, MPPALMOHAILHBIE,
MOKa3aTesbHble, CTENCHHBIE, JIOrapu(pMUUECKUE, TPUTOHOMETPHUECKHE
ypaBHEHUS M HEPABEHCTBA, NX CHCTEMBI

YMeHue ornepupoBaTh MOHATUSAMH: (QYHKIHS, HemnpepbiBHAS (YHKIUS,

MIpoOn3BOJHAs, nepBoo6pa3Ha;1, OHpe,Z[GHCHHBIﬁ HUHTCIpall; YMCHUC
HaxoauThb MMPOU3BOJHBIC DJICMCHTAPHBIX q)YHKHHﬁ, HCIIOJIB3Ys
CIIpaBOYHbBIC MaTCpUaIbl; HCCICAOBATH B HpOCTeI‘/'IHH/IX cliydasax

(YHKIMM Ha MOHOTOHHOCTb, HAaXOAWUTh HaWOOJIBIIME M HAaUMEHBIIHNE
3Ha4YeHus] GYHKIMIA; CTPOUTH Ipa MK MHOTOWICHOB C MCIOJIb30BaHUEM
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IUVIaH peIIeHUs] MpoOJIeMbl C YYEeTOM aHajiu3a HMMEHOLIHXCS
MaTepUabHBIX U HEMATEPHAIBbHBIX PECYPCOB;

B) pabota c nHpopMauen

BJIJICTh HABBIKAMHU IMOJYYCHHs MH(POPMAIMU U3 MCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBIATh IOWCK,
aHaIN3, CHCTEMAaTH3allMI0 W HHTEPIPETAlUi0 HH(OPMAIHN
Pa3IMYHBIX BUIOB U ()OPM MPE/ICTABIICHUS;

HCIIONIB30BATh cpencraa UH(pOpPMALMOHHBIX "
KOMMYHHKAIIMOHHBIX TEXHOJOTHH B PEHICHHH KOTHUTHBHBIX,
KOMMYHHKATUBHBIX W OPraHU3allMOHHBIX  3agad ¢
coOIII0ICHIEM TpeOoBaHH SPrOHOMHKH, TEXHUKHU
0€30IaCHOCTH, TUTHEHBI, PECypcOCOEpPEeKEHUs], MPABOBBIX WU
STHYECKUX HOPM, HOPM HH(OPMAITMOHHOHN 0€301macHOCTH

OBnageHue
JEUCTBUSIMU:
0) COBMeCTHAas ICIATEIIBHOCTD:

npeajiaraTb HOBBIC IIPOCKTBHI, OLUCHHMBATL HACHU C IIO3UIUHU
HOBH3HBI, OPUTUHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;
OCYHCCTBJIATh IIO3UTHUBHOC CTPATCTHUYCCKOC IIOBCIACHUC B
Ppa3JInYHbIX CUTyalusx, IIPOABJIATH TBOPYCCTBO u
BOOOpaXkeHHe, OBITh HHAITUATHBHBIM

OBnazneHne YHUBEPCAIbHBIMH PETYIATHUBHBIMHA JEHCTBUSIMU:

a) caMOOpraHU3aIIHs:

JlaBaTh OIIGHKY HOBBIM CHTyallusIM; JeJaTh OCO3HAHHBIN
BEIOOpP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH 3a
peIICHHS;

0) CaMOKOHTPOJIb:

BIQ/IETh  HABBIKAMH  II03HABATEILHOM
OCO3HAHUSl COBEpPLIAEMBIX JEUCTBUM U
MPOIIECCOB, X PE3yIbTATOB M OCHOBAHUH

YHUBEPCAJIbHBIMU KOMMYHHKaTHUBHBIMU

pedriekcun  Kak
MBICITUTENHBIX

anmapaTta MaTeMaTHYeCKOrO aHaiu3a; MPUMEHSTh NPOM3BOJHYIO MpH
peLIeHUN 3ajad Ha JABWXKEHHE, PellaTh IIPAKTUKO-OPUEHTUPOBOUHBIC
3aJauyd Ha HauOONbIIME W HAWMMEHBbIIME 3HAYEHUs, Ha HaXOXICHHE
IIyTH, CKOPOCTH U YCKOPEHUS;

YMeHue  omepupoBaTh  MOHATHAMM:  palMOHANbHAs  (YHKLUS,
MoKasaTenbHas (QYHKIWS, CTeneHHas GYHKIU, JorapudMudecKas
(yHKUUS, TPUTOHOMETpUYecKue QyHKIHH, 0OOpaTHbIC (YHKINN; YMEHHE
CTpOUTH TpapUKH U3YyYCHHBIX (DYHKIHH, UCIONB30BaTh TpaduKu MpH
H3yYCHUH IPOLECCOB U 3aBUCUMOCTEH, IPU PEIIEHUH 3aAa4 U3 JPYTUX
yueOHBIX TpeIMEeTOB M 3aJad W3 pPEaTbHOW JKU3HHU; BBIPAXaTb
(hopMyTaMu 3aBUCUMOCTH MEXY BETMUNHAMU;

YMeHue pemiatb TEKCTOBBIE 3aJauyM pa3HBIX THUIIOB (B TOM 4YHCJIE Ha
MIPOLICHTHI, OJM U YacTH, Ha ABWXEHUE, PadOTy, CTOUMOCTh TOBAPOB U
YCIIYT, HAJIOTH, 3aJ1a91 U3 00JIaCTH YIPABJICHHUS JINYHBIMUA U CEMEHHBIMU
(uHaHCaAMM); COCTAaBIIATH BBIPAKCHUS, YPaBHEHUs, HEPABEHCTBA M HX
CHCTEMBI 10 YCJIOBHUIO 3aJaud, HCCIEAOBaTh MOJIYYEHHOE PEIICHHE U
OLICHMBATH MPaBAONIOA00HOCTh PE3yIbTATOB;

YMeHue onepupoBaTh MOHATUAMH: cpeHee apudMeTHIeCKoe, MeraHa,
HanOonpllee ¥  HAaWMEHBbIIEE 3HAYEHHs, pa3Max, JuUcIlepcus,
CTaHIApTHOE OTKJIOHEHHE YHCIOBOro Habopa, yMEHHE H3BICKaTh,
UHTEPIPETUPOBaTh MH(OpMAIHMIO, TPEACTABICHHYI0 B Ta0IWIax, Ha
auarpammax, rpadukax, OTpa)karollylo CBOWCTBA pealibHBIX MPOLECCOB
U SIBICHWH; NPEACTaBIATH HMH(POPMALMIO C IOMOLIBIO TaOmuL U
JIUarpamM; HCCIIE0BaTh CTaTHUCTHYECKHE JaHHbIE, B TOM 4YHCIE C
MIPUMEHEHUEM Ipa)MueCKUX METOJIOB U 3JIEKTPOHHBIX CPEICTB;

YMeHue onepupoBaTh MNOHATUSAMH: CIIy4alHBIM OINBIT M CiIydailHOE
COOBITHE, BEPOATHOCTh CIY4alHOTO COOBITHS; YMEHHE BBIYHCISTH
BEPOSITHOCTh C HCIIONB30BaHUEM TpaHUUecKHX METOJOB; MPHUMEHSIThH
(OpMyNbl CIOXKEHUS M YMHOXXEHHsSI BEPOSTHOCTEH, KOMOHMHATOPHBIE
¢dakTel U GOpMYNBI TPHU pEIIeHHH 3aj]ad; OIEHUBATH BEPOSTHOCTU
peanbHBIX COOBITHIA; 3HAKOMCTBO CO CITyYailHBIMU BEJIMYMHAMH;, YMEHUE
MPUBOIUTH MIPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YUCE B TPUPOTHBIX
1 OOILIECTBEHHBIX SIBICHUSX;

YMeHue omepupoBaTh TMOHSATHSAMH: TOYKa, TIpsMas, IUIOCKOCTH,
MIPOCTPAHCTBO, JBYTPAHHBIM  yTOJ, CKPEIIMBAIOIINECS IpSIMBIE,
napayiebHOCTh M NEePHEHANKYIAPHOCTD NPSMBIX M IJIOCKOCTEH, yrou
MEXAY MPSIMBIMH, YTOJ MEXAY MPSMOW M IUIOCKOCTBIO, YTOJ MEXIY
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IJTOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TIOCKOCTH, PACCTOSHUE MEXKIY
MPSIMBIMHU, PACCTOSHUE MEXAY IUIOCKOCTSIMH; YMEHHE HCIOIh30BaTh
IpU PEIICHUU 337ad M3ydyceHHbIE (aKThl U TCOPEMBI IUIAHUMETPUH,
YMEHHE OIICHUBATh pa3Mepbl 00BEKTOB OKPYKAFOIICTO MUPA;

YMeHne  onepupoBaTh  MOHATHSAMH:  MHOTOTPAaHHHK,  CCUCHHUC
MHOTOTPaHHHKA, KyO, MapajuieNienurel, mpu3Ma, mupaMmuaa, Gurypa u
MMOBEPXHOCTh BpaIllcHUs, UWIMHIAP, KOHYC, Imap, cdepa, ceucHHs
(urypsl BpallleHUs, IUIOCKOCTh, Kacaromascs cdepbl, IIIUHIpPA,
KOHyca, IUIOMAAb I[MOBEPXHOCTH MUPAMHUIBI, TPU3MBI, KOHYCa,
UWIMHIpPA, IUIOm@nb cdepbl, o00beM Kyba, MPSIMOYroJbHOTO
napajUiejienuneia, MUpaMUAbl, MPU3MBI, IWINHAPA, KOHyca, IIapa;
YMEHHE H300pakaTh MHOTOTPAaHHUKH W TIOBEPXHOCTH BPAIICHHSA, WX
CEYCHHS OT PYKHA, C TIOMOIIBI0 YEPTEKHBIX HWHCTPYMEHTOB U
SJIEKTPOHHBIX  CPEACTB; YMEHHE pacIo3HaBaTh CUMMETPHIO B
MIPOCTPAHCTBE; YMEHHUE PACIIO3HABAThH PAaBUILHBIE MHOTOTPAaHHHKH;
YMeHue omepupoBaTh MOHATHSAMHU: JIBIKEHHE B IPOCTPAHCTBE,
noo0HbIe (GUrypel B MPOCTPAHCTBE, HCIIOJIB30BaTh OTHOIICHHUE
IUIONIA/IeH MMOBEPXHOCTEH M 00BHEMOB MOJOOHBIX (UTYp MPU PEIICHUH
3a1a4;

YMeHue BBIYMCIATH TI'E€OMETPUYCCKUE BEIUYMHBI (JJTMHA, Yrod,
IUIOIIa/lh, O0BEM, IUIONIAb TOBEPXHOCTH), HCIOJb3Ys H3YYCHHBIC
(hopMyITBI 1 METOTBI;

YMeHue oneprupoBaTh NOHATUSIME: MPSAMOYTOJIbHAS CUCTEMAa KOOPIHMHAT,
KOOPJMHATBI TOYKH, BEKTOP, KOOPJMHATHI BEKTOPa, CKAJISIPHOE
MPOM3BENIEHUE, yroll  MEXIy BEKTOpaMH, CyMMa  BEKTOPOB,
MIPOM3BENIEHUE BEKTOpa HAa YHCIIO; HAXOIUTh C MOMOIIBI0 H3yUEHHBIX
(hopMyJ1 KOOPAMHATHI CEPEIMHBI OTPE3Ka, PACCTOSHHUE MEXIY IBYMS
TOYKAMU;

YMeHnue BeIOUpaTh MOAXOIAIINA U3yIEHHBIA METO]I JUTs PEIICHUS
3aJla4yM, Pacro3HaBaTh MaTeMaTHUECKUE (PaKThl U MATEMATHUECKUC
MOJIEJIH B IPUPOJIHBIX U OOLIECTBECHHBIX SBJICHHSIX, B HCKYCCTBE;
YMEHHE TIPUBOANTD MTPUMEPHl MATEMAaTUIECKUX OTKPBITUI POCCUHCKOM
1 MUPOBOM MaTeMaTUYECKON HAYKH.
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2. CTpyKTypa M coaepxkanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI

2.1.00beM TMCHUILVIMHBI M BUABI Y4eOHOH padoThI

Bua yueO6Hoii padoThl

O0BeM B yacax

O0beM 00pa3oBaTe/IbHON NPOrPAMMBbI AUCHUIIJIMHBI 348
B T.4.
1.0cHOBHOE coJiepKkaHue 312
B T.Y.
Teopernueckoe o0yueHnmne 198
IlpakTHyeckue 3aHATHS 58
2.I1po¢deccuoHaILHO OPMEHTHPOBAHHOE COAEPKAHUE 56
(copep:kaHue NPUKJIATHOTO MOIYJIsI)
B T.4.
Teopernueckoe 00yueHune
IlpakTHuyeckne 3aHATHUSA 56
NuanBuayaJbHbIi NPOEKT (na/HeT)* aa
3. IlpoMeskyTOUHAS aTTeCTALMS 36
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2.2. TemaTH4yecKHUil IJIAH U COAEPKAHME Y4eOHOM M CUUILIHHBI

dopmMupyemblie
Conep:xanue yueOHOro Marepuasa (OCHOBHOe U IPodeccHoHAIBLHO-OpUeHTHPOBaHHOe), | O0beM
HaumeHnoBaHue pa3aeioB 1 TeM . KOMIIeTeHIIUH
JJadopaTopHbIe U NPAKTHYECKHE 3aHATUSA, MPUKJIATHON MOAYJIb (IPH HAJTUYIHUN) 4acoB (OK, TTK)
9
1 2 3
. 20
Pasneu 1. [loBTOpEeHHE Kypca MATEMATHKH OCHOBHOI IIKOJIbI
Tema 1.1 OcHOBHOe co/iep:KaHue Y4eOHOT0 MaTepuaJia 2
Ienp u 3a1aun MaTeMaTUKK OpU | Ba3oBble 3HAHUS ¥ yMEHHS 110 MaTEMaTHKE B IPO(ECCHOHATIBHOM U B TOBCEIHEBHOM 2
OCBOEHUU CHELMATIBLHOCTH. €SI TEJIbHOCTH.
H A OK01,0K02,0K03,
OcCHOBHOe co/iep:KaHue Y4eOHOT0 MaTepuaJia 2 OK04,0K05,0K06,
Tema 1.2 [TpakTueckass pabora mo temaMm: «JIelcTBUS HajJ MOJOKUTEIbHBIMU U OTPULIATEIbHBIMU 0KO07
Hucna 1 BEITHCIICHUA. yricnaMu. OOBIKHOBEHHBIMHU U JECITHUHBIME Jpo0simu. JleiicTBus co creneHsMu. OopMyIibl 2
Bripaxkenus u npeoOpa3zoBaHusl.
COKPAIIEHHOTO YMHOXEHUS».
IpodeccnoHATBLHO-OPHEHTHPOBAHHOE COIeP:KAHHE YUeOHOT0 MaTepuaJia 2 OK01,0K02,0K03,
Tema 1.3 B o 0K04,0K05,0K06,
UAbl TIIOCKUX (GUTYp M WX TUIOIIAIb. aKTUKO-OPUEHTUPOBAHHBIE 3aJaul B Kypce
I'eomeTpus Ha MIOCKOCTH 8 buryp Han p p p A P 2 OKO07
TE€OMETPHUH U UX MJIOCKOCTH
K 2.1
OcHOBHOE co/iep:KaHue Y4eOHOT0 MaTepuaJia 4 OK01,0K02,0K03,
Tema 1.4 ITpakTuueckas pabora no reme: «IIpocTeie mporeHTHI. PasHble clOCOOBI MX BHIYMCICHHY. OK04,0K05,0K06,
[TporieHTHBIEC BEIUNCICHHUS. OKo7
[TpakTrueckas padota no teme: «CI0KHBIE TPOLIEHTHI. 2
T {5 OcHoBHOE coaepkaHue y4eOHOIr0o MaTepuaa 2
ema 1. = =
[TpakTrueckast padota no teme: «JIuHelHbIe, KBaJpaTHbIE, APOOHO-IMHENHbBIE YPAaBHEHUS U
VYpaBHEHHUsI U HEPABEHCTBA. 2

HCPABCHCTBA».
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OcHOBHOe co/iep:KaHue Y4eOHOT0 MaTepuaJia 6
Tema 1.6 = >
CHCTeMBI ypaBHEHHIT 1 CriocoObl  pemieHuss CHUCTEM JHUHEWHBIX YypaBHeHWil. [lomarus: wmarpuma 2x2, 3x3, 2
HepaBEHCTB OTpeeNIUTENb MAaTPUIIBL.
[Tpaktuyeckas padora mo teme: «Metox ["ayccay. 2
[TpakTnueckast pabota no teme: «CHcTeMbl HEPAaBEHCTBY 2
OcHoBHOe coJepkaHue Y4eOHOIr0 MaTepuaJia 2 OKO01,0K02,0K03,
Tema 1.7 [TpakTrueckas pabota no Teme: «Bbruncinenus u npeoOpa3zoBaHus. Y paBHEHUS U OK04,0K05,0K06,
BxoaHol KOHTPOIb HEPABEHCTBA. I 'eoMeTpHs Ha MJIOCKOCTH» 2 OKO07
Paznen 2. IIpsiMble M JIOCKOCTH B NPOCTPAHCTBE 18
OcHoOBHOE cojep:kaHue YUeOHOr0 MaTepuaJia 2 OKO01,0K03,
Tema 2.1 OK04,0K07.
OcHOBHbIE TIOHATHUS [Ipenmer crepeomerpun. OCHOBHBIE MOHATHUS (TOYKA, MpsiMasi, MIOCKOCTh, MPOCTPAHCTBO).
crepeomeTpun. Pacnonoxenue | OCHOBHBIE aKCHOMBI cTepeoMeTprH. llepecekaromuecs, mapauieabHble U CKPEIIUBAIOLIHECs 2
MPSIMBIX U IJIOCKOCTEH. npsimble. [Ipu3Haku U CBOMCTBA CKpelUBaOIUXCs MPsAMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIE
Gurypsl.
OcHoBHOE coaepkaHHue Y4eOHOIr0 MaTepuaia 6
[TapannenpHple mpsiMas W 1wiockocTh.  Ompenenenus. Ilpusnak. CpolictBa  (C
JI0Ka3aTeTbCTBOM).
Tema 2.2 [Tapamnensubie mockoctu. Onpenenenue. [Ipuznak. ColicTBa (€ J0KA3aTEIbCTBOM). 2
TapannenbHOCTh Tetpasap u ero 3JIeMEeHTHI.
IPAMBIX, IPAMOI U ITIOCKOCTH, [Tapannenenunen u ero aneMeHThl. CBOMCTBA MPOTHUBOIOIOXKHBIX TpaHEH W JMaroHaIeu
[UIOCKOCTEIA. napaenenunena. [locrpoenue ceueHuil.
[IpakTuueckas padota nmo Teme: «IlapamieTbHOCTh MPSIMBIX U TUIOCKOCTEM 2
[TpaxTrueckas pabota no teme: «Ilapamnenenunen 2
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Tema 2.3

OcHOBHOe co/iep:KaHue Y4eOHOT0 MaTepuaJia 2
[lepneHauKyISIpPHOCTD MPSAMBIX,
IPSMBIX, IPSAMOMN M IUIOCKOCTH, | lIepHeHauKyaspabie npsmble. IlapauienbHble MpsAMbIE, NEPIEHIUKYISAPHBIE K IJIOCKOCTH.
IUIOCKOCTE [Ipr3Hak nepneHIMKyJIApHOCTH IPSIMOM U IJIOCKOCTH. [JoKka3aTenbCTBo.
[lepnenaukymsp u HAaKJIOHHAs. [lepnenaukynspHbie IIJIOCKOCTH. [Ipuznax 2
NEPIEHAUKYJIIPHOCTH IUNIOCKOCTEN. [l0Ka3aTenbeTBo.
Paccrosinus B mpocTpaHCTBeE.
Tema 2.4 OcHOBHOe co/iep:KaHue Y4eOHOT0 MaTepuaJia 2
Teopema o Tpex Teopema o Tpex meprneHauKyispax. /JJoka3aTenbcTBo. YTosl MEXy IpsIMOM M IUNIOCKOCTBIO. 2
LIEPICHIUKYIAPaxX VYrois Mexay MI0CKOCTIMHU.
Tema 2.5 IIpodeccnonanbHO-0pHMEHTHPOBAHHOE COJleP:KaHMe Y4eOHOro MaTepuaa
[TapannenbHbie 1 [TpakTrueckast paboTa o Teme: «AKCHOMBI CTEPEOMETPHUH, MEePIEHANKYISIPHOCT MPSMOM U 2
NEPIICHIUKYISIPHBIC, IIJIOCKOCTH OKO01,0K03,
CKpCILHBAIOLIHCCA HPAMBIC [TpakTueckass pabora mo Teme: «llapannenbHOCTh IOBYX MPSMBIX, HEPIEHIUKYISIPHBIX 2 1(_){%024,10K07.
IJIOCKOCTH. [lepneHauKyIapHOCTh TIIOCKOCTEN. '
Tema 2.6 OcHoBHoOe cojepkaHue YU4eOHOI0 MaTepuaJia 2
o KO01,0K
Pemrenne 3anay. lpsmbie n [TpakTrueckast pabora no teme: «PacrosokeHue NpsIMbIX M MJIOCKOCTEH B MPOCTPAHCTBE. 5 OK01,0K03,
IIJIOCKOCTH B IIDOCTPAHCTEBE. [lepieHAUKYIAPHOCTh W NAPAUIEIBHOCTh MPSMBIX M IIOCKOcTeH. CKpeluBaromumecs OK04,0K07.
MPSMBIEY.
Paznen 3. KoopauHaTsl 4 BEKTOPBI 14 OKO01,0K03,
OKO04,0K07.
Tewma 3.1 OcHoBHOe coep:xkaHue Y4eOHOI0 MaTepHaJia 4
JlexapToBBI KOOPAUHATHI B
JlexapToBbI KOOPAMHATEI B IPOCTpaHCTBE. PaccTosHne Mexay AByMs ToukaMu. KoopauHaThl 2
npocTtpaHcTBe. Paccrosinne
CepeNHBI OTPE3KA.
MEXIY ABYMS TOUKaAMU.
Koopaunatsr cepennnst otpeska | [Ipaktuueckas pabora o teme: «IIpocTeiinime 3a1a4ui B KOOPAHHATAX) 2
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OcHOBHOe co/iep:KaHue y4eOHOTr0 MaTepuaJia 4
Bextopel B mpocrpancTBe. CiokeHHUE M BBIYMTAHME BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
Tema 3.2 yucino. Kommuianapueie BekTopbl. CKalsipHOE IPOU3BEICHUE BEKTOPOB. PaznokeHune BekTopa
BeKTopbl B IPOCTPAHCTBE, yroy | 10 TPEM HEKOMIUIAHapHBIM BeKTOpaM. KoopImHAThl BEKTOpa, CKalsIPHOE MPOM3BEACHHE 2
MEKy BekTopamu. CkamsipHoe | BEKTOpa B KOOpIMHATAX. Yron Mexay BEKTOpaMH. YTOH MEXAY HPSIMOM U INIOCKOCTHIO.
[IPOU3BEICHNE BEKTOPOB Yroa Mexay INIOCKOCTAMH. YPaBHEHUE INIOCKOCTU. I €OMETPUYECKUI CMBICIT ONPEAEIUTENS
2x2.
[TpakTrueckas pabota no Teme: «BeKTOpbI B IPOCTPAHCTBE» 2
Tema 3.3 IIpodeccHoHAILHO-OPHMEHTHPOBAHHOE COEPKaAHME YUeOHOT0 MaTepUuaia OK02,0K03,0K04,
[TpaKTUKO-OPUEHTUPOBAHHBIE . OK07
38129 H KOOD/THHATHOH HpaKTquVCKaﬂ paborta no Teme: KooparnHnatHas miiockocTs. Berauciaenue paccTosHui u 4 K 2.1
LI0CKOCTH ioniaiel Ha miockoctTu. KonnyecTBeHHbIE PaCUYEThl.
Tema 3.4 Conep:kanue y4eGHOro MaTepuasia 2 OK02,0K03,0K04,
Pemenue 3agau. Koopaunarsel u OKO07
BCKTOPBI [IpakTnueckas pabora mo Teme: «JlekapToBBI KOOpAWHATHI B IPOCTpPAHCTBE. BekTopnl B
npoctpaHcTBe. ClOKE€HHE M BBIUUTAHME BEKTOPOB. YMHOXXEHHE BEKTOpa Ha YHUCIO.
Kommuianapusie BekTophl. CkalsipHOE Ipou3BeleHUE BEKTOpOB. Pa3znoxkeHue BeKkTOpa IO
TPEM HEKOMIUIaHApHBbIM BekTopaM. [Ipocreimme 3agaunm B koopauHarax. KoopaumHatbl 2
BEKTOPA, PACCTOSIHME MEXAY TOYKaMH, KOOPIMHATBl CEPEIUHBl OTPE3KA, CKAISIPHOE
IIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX, YrOJ MEXAY BEKTOPAMHM, YIOJI MEXKIY NPSIMON U
IJIOCKOCTBIO, YIOJI MEKLY MJIOCKOCTAMUY.
Pa3znea 4. OcHoBbI TpUroHoMeTpuu. Tpuronomerpuyeckne GyHKIHH 36
Tema 4.1. OcHoBHoOe coJepkaHue Y4eOHOr0o MaTepuaJa 4
Tpuronomerpudeckue ¢pyskuun | PanuanHas Mepa yria. II0BOPOT TOYKH BOKpYr Hadana KoopauHar. OnpeneseHue CHHyca, 0K01,0K02,0K03,
MIPOM3BOJIBHOTO yTJa, YUCIIa. KOCHHYCa, TAaHI€HCAa U KOTaHIeHcCa. 3HaKU CHHYCAa, KOCHHYCA, TaHI€HCa M KOTAHIeHca IO 4 OK04,0K05,0K06,
Pamuannast 4EeTBEPTAM. 3aBUCHMOCTb MEXKIY CUHYCOM, KOCUHYCOM, TAHT€HCOM U OKO07
1 IpajyCcHad Mcpa yria KOTaHI€HCOM OJIHOTO M TOTO K€ YIJIa.
OcHOBHOe coep:KkaHue y4eOHOTr0 MaTepuaJa 4

Tema 4.2.
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OcHoBHbIE
TPUTOHOMETPUYECKHUE

TOXKJIECTBA.
DopMyIIbl IPUBEICHUS

Tpuronomerpuueckue Toxzaectsa. CHHYC, KOCUHYC, TAHT€HC M KOTAHI€HC YIJIOB O U -O.
DopMyIIbl IPUBEACHHUS.

[Tpaktuyeckas padora no teme: «IIpeodbpazoBaHne TPUTOHOMETPUIECKUX BBIPAKCHUI»

Tema 4.3.

CuHyc, KOCHHYC, TaHI'€HC
CYMMBI U pa3HOCTH JIByX YIJIOB
CuHyC 1 KOCUHYC JBOMHOIO yIia.

@opMyJIbI IOJIOBUHHOIO YTJIA.

OcHOBHOe co/iep:KaHue y4eOHOTr0 MaTepuaJia

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB. CHHYC M KOCHHYC JBOMHOTO
yrna. @opmynsl monoBuHHOro yria. IIpeoOpa3oBaHusi CyMMBI TPHUTOHOMETPHUECKUX
(GyHKUIMH B MpOM3BENEHHE W MPOMU3BEIEHUS B CyMMY. BBIpaKeHHE TPUTOHOMETPUYECKHX
(GyHKIMI yepe3 TaHTeHC MOJIOBUHHOTO apryMEHTa.

[TpeoOpa3zoBanus MPOCTEHIINX TPUTOHOMETPUYECKUX BBHIPAKEHUH.

Tema 4.4.
@yHKIMH, uX cBoiicTBa. CriocoObl

3a/1aHus PYHKUINN

OcHoBHOE CoICpPKaHuE yqeﬁﬂoro MaTepuaJia

O6uacTh onpeneneHuss 1 MHOXKECTBO 3HaueHUH pyHKkuuid. YETHOCTD, HEUETHOCTD,
nepuoAnYHOCTh PyHKIUNA. CriocoObI 3a1aHus QYHKITUH.

Tema 4.5.

Tpuronomerpuyeckne GyHKINH,
UX CBOMCTBa M rpaduku

OcHoBHOE CoAcpKaHue yqeﬁﬂoro MaTepuaJia

Ob6nacTh ompeseNeHns U MHOXKECTBO 3HAYEHHUI TPUTOHOMETpUYECKUX (QyHKIMA. UETHOCTS,
HEUYETHOCTb, MEPUOJUYHOCTh TpPUTOHOMETpHueckux ¢yHkuil. CBoiicTBa U rpaduku
GyHKIMIA Y=COSX, Y=SInX, y=tgx, y=ctgx.

Tema 4.6.
[Ipeo6pa3oBanue rpadukos

OcHOBHOe cofiep:kaHne y4eOHOro MaTepuaJia

[TpakTrueckas padbota no Teme: Cxkartue U pacTsKeHue rpadMKoB TPUTOHOMETPUUECKUX
(hYHKIHIA.

TPUTOHOMETPHHCCKHIX [TpeobpazoBanue rpapuKOB TPUTOHOMETPUUECKUX (YHKIIMH.
byHKIMIA
Tema 4.7. IIpodeccrnonaibHO-OpMEHTHPOBAHHOE COJleP:KaHUE YUeOHOT0 MaTepuaJia OK01,0K02,0K03,
Omnwucanue [TpakTuyeckas padora no Teme: «/cnoab30BaHNE CBOWCTB TPUTOHOMETPUUECKUX (DYHKIHUIT B OK04,0K05,0K06,
MPOU3BOICTBEHHEIX TIPOLIecCOB | IPOPECCHOHANIBHBIX 3a/1a4ax» OKO07
C IIOMOIIBIO K 2.1

rpadukoB QyHKIMIHA
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Tema 4.8.

OcHOBHOe co/iep:KaHue y4eOHOTr0 MaTepuaJia

OGpatHble OO0patHbie TpuroHoMeTpuueckue GyHKIu. VX cBoiCcTBa U TpaduKu
TPUTOHOMETPHYECKHE
byHKIHAH
OcHoBHOe coJiep:kaHue Y4eOHOT0 MaTepHuaJia
T 49 VYpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg x = a. Pemenue
ema 4.9.

Tpuronomerpruyeckue ypaBHEHHUS
1 HEpaBEHCTBA

TPUTOHOMETPUYECKUX YPABHEHH OCHOBHBIX THIIOB: IMPOCTEHIINE TPUTOHOMETPUYECKUE
YpaBHEHUs, CBOJAIIMECS K KBAJPAaTHBIM, pEIIaeMble pa3JIOKEHUEM HAa MHOXKUTEIH,
OJIHOPOJHBIE.

[TpakTuueckas pabota no Teme: «lIpocreiime TpUroHoOMeTprUUECKre HEPABEHCTBA

Tema 4.10. Cucremsbl

TPUTOHOMETPUUIECKUX
YpaBHEHUU

OcHoBHOE CoACpKaAHUEC yqeﬁﬂoro MaTepuaJjia

CucreMbl IPOCTEUIINX TPUTOHOMETPUUYECKUX YPABHEHHIMA

OK01,0K02,0K03,
OK04,0K05,0K06,
OKO07

Tema 4.11.

Pemenue 3amau.

OCHOBBI TPUTOHOMETPHUH.
Tpuronomerpuueckue
byHKIIUU

OcHoBHOE CoICpPKaHuE yqeﬁﬂoro MaTepuajia

[Tpaktuyeckas padora o teme: «IIpeodpa3oBaHme TPUTOHOMETPUIECKUX BBIPAKCHHN.
Pemenue TpuroHoMeTpuuECKUX ypaBHEHUH U HEPABEHCTB B TOM YMCJIE C UCIIOJIb30BAaHUEM
CBOMCTB (DYHKIIHII».

Pa3pen 5. KoMmmiekcHbIe YHCIa

Tema 5.1
Komiuiekcurle yncia

OcHoBHOE CoAEpKaHuE yqeﬁﬂoro marTrepualjia

[lonsiTne xKomIuiekcHOTO uncia. ConpsKeHHbIE KOMIUIEKCHBIE YMCIa, MOAYJb U apryMEHT
KOMIUIEKCHOro  uucia. ®dopma 3amucu  KOMIUIEKCHOIO uucia  (reoMeTpuyeckas,
TPUTOHOMETpUYECKas, anreOpamveckas). ApudMeTuyeckue ACHCTBUS C KOMIUIEKCHBIMHU
YUCITaMH

Tema 5.2
[TpuMeHeHue KOMITIEKCHBIX
qucen

OcHOBHOe co/iep:KaHue Y4eOHOTr0 MaTepuaJia

HpaKTI/I'-IeCKaSI pa60Ta mo TeMe: «BreImonHenne pacye€ToB C MOMOINBIO KOMITJICKCHBIX YHUCEII.

[TpaxTrueckas pabota no teme: «IIpruMepsl HCIIOIB30BaHUS KOMITJIEKCHBIX YHCET»

OKO01,0K02,0K03,
0OK04,0K05,0K06,
OKO07
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Pasneu 6. [lpousBoanas pyHkuum, ee npuMeHeHUe

38

Tema 6.1 OcHoBHoOe cojepkaHue y4eOHOI0 MaTepuaJia 2
ITonsiTHE TPOU3BOIHOM. " v
DopMyYIbI 1 IIpaBiIa Omnpenenenue ‘H/ICJ’IOBUOI/I MOCIIEZI0BATEIBLHOCTH U CIIOCOOBI ee 3aanusl. CBONCTBA YHCIOBBIX
muddepenipposans nocienoBarenbHocTedl.  OnpeneneHue Ipeaena NOCIEAO0BAaTENbHOCTU.  Bpruncienue
npezenoB nocnegaoBatensHocteil. [Ipenen Gpynknun na 6eckoneunoctu. [Ipeaen ¢pynkuuu B 2
touke. [Ipupamenue aprymenta. [lpupamenve gynkuuu. 3agauu, NPUBOAAIIUE K MOHITHIO
npousBoAHON. OnpeaeneHne Npou3BOAHON. AJITOPUTM OTHICKAHUS TPOU3BOIHOM
Tema 6.2 OcHOBHOE cojiep:KaHue Y4eOHOT0 MaTepHuaJia 6
lIpon3BoaHbBIE CyMMBI, Pa3HOCTH, | ®opmyIibl auddepeniuposanus. [Ipasuna auddepeHInpoBaHus. 6
IIPOU3BE/IEHNUS, YACTHOTO
Tema 6.3 OcHOBHOE coJiep:kaHue Y4eOHOT0 MaTepuaJia 6
IIpou3BOHEIE Omnpenenenne cinoxHou GyHKIUU. [[por3BOAHAS TPUTOHOMETPHYSCKHUX (DYHKITHA.
TPHTOHOMETPHYECKHX [TpousBogHAas CIIOKHON PYHKIIMH 6
dbyukuuii. [IpousBoanas
CII0)KHON (PYHKIIMH
Tema 6.4 OcHoBHOe coJiep:kaHue Y4eOHOT0 MaTepuaJia 2
Toustue 0 HenpepLIBHOCTH [ousaTtue HenpepbiBHOM QpyHKmuu. CBOMCTBA HEMPEPLIBHON QyHKIMU. CBA3b MEXKITY
(ynkunn. Meton nutepsanos HENPEPbIBHOCTHIO U TP PEepeHIINPYEMOCTHIO (YHKIINU B TOUKE. AJITOPUTM peIIeHUs 2
HEPABEHCTB METOJIOM MHTEPBAJIOB
Tema 6.5 OcHoBHOE cogepkaHue y4eOHOIr0 MaTepuaJa 4
T'eomerpuieckuii u q)mnqvecxnﬁ FeoMeTpUUeCKHuil  CMBIC NPOU3BOMHOM (YHKIMH — YIJIOBOM KO3 QUIMEHT
CMBIC]L IPOM3BOZHOU KacaTeJIbHOH K TpaduKy GyHKLIUHU B TOUKE. Y paBHEHHE KacaTeIbHOM K rpaduky 4
GyHKIMH. AJTOPUTM COCTaBIIEHUS! YpPaBHEHUS KacaTelbHON K rpaduky pyHKiuu y=f(X)
Tema 6.6 OcHOBHoOe co/iep:kaHHe Y4eOHOI0 MaTepuaJa 2
DU3HICCKUH CMBICIT [IpakTrueckas padota mo Teme: «Du3znyeckuii (MEXaHHUECKHI ) CMBICI TTPOU3BOTHON—
MIPOU3BOTHOM B MT'HOBEHHAsi CKOPOCTh B MOMEHT BpeMeHu t:v=S'(t)» 2

poeCCHOHANIBHBIX 3a]a9ax

OK01,0K02,0K03,
OK04,0K05,0K06,
OKO07
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Tema 6.7 OcHOBHOe co/iep:KaHue Y4eOHOT0 MaTepuaJia 2
MonoTonHocTs  QyHKIMH. Bospacranue u yObiBaHMe ()yHKIHH, COOTBETCTBHE BO3pACTaHHMS W yOBIBaHUS (PYHKIHH
Touku 3xcTpEMyMa 9 o
3HaKy MNpou3BOAHOW. I[loHSATHE NPOM3BOAHON BBICHIETO MOPSAJIKA, COOTBETCTBHE 3HAKa
BTOPOil TIPOM3BOJHOM BBIMYKIOCTH (BOTHYTOCTH) (YHKIMH Ha OTpe3Ke. 3ajadyd Ha 5
MakCUMyM M MUHHMYyM. lloHSTHE acuMNTOTHI, CIIOCOOBI WX OINpeNeNeHUs. AJITOPUTM
uccien0BaHus (QyHKIUH U TOCTPOEHUS ee rpadrka ¢ TOMOIIBIO IPOU3BOTHOM.
HpoGHo-nuHelHas QyHKIus
Tema 6.8 OcHoBHoOe cogepkaHue Y4eOHOIr0 MaTepuaJa 4
Hecnenosanne Gynkuiii 1 UccnenoBanue QYHKIMM HA MOHOTOHHOCTB U OCTPOEHHUE IrPaUKOB. 4
HOCTpOeHHe TpaduKoB
Tema 6.9 OcHOBHOe cojlep:kaHHe Y4eOHOI0 MaTepuasa 2
Haubosb1ee n HauMeHbIICE HaxosxieHre HanboJIbIIEro 1 HAMMEHBIIIErO 3HAYCHUM (QYHKIIMHI, TOCTPOEHHE 5
3Ha4YeHUs QYHKIHH rpaMKOB MHOTOWICHOB C UCIIOJIH30BAHUEM allllapaTa MaTeMAaTHIECKOTO aHAIH3a
Tema 6.10 IIpogdeccrnonaibHO-OPHMEHTHPOBAHHOE CO/IePKAHME (COAEPKAHUE  TPHKJIAJTHOIO 5 OK01,0K02,0K03,
Haxoxxnenne MOJ1yJI5l) 0OK04,0K05,0K06,
ONTHMAJIBHOTO PE3yJIbTaTa ¢ [pakTrueckas padora no reme: «HanmensIiee u HauOoIbIIIEe 3HAUCHUE (PYHKIIUN OKO07
MTOMOIIIBIO MPOU3BOTHON B 6 K 2.1
MPaKTHYECKHX 3aauax
Tema 6.11 OcHoBHoOe coJepkaHue YUeOHOIr0 MaTepuaJia 2 OK01,0K02,0K03,
Pemenue 3anau. Ilpoussognas | [paktuueckas padota o teme: «Dopmyisl u npasuia auddepenimposanus. MccnenoBanue OK04,0K05,0K06,
(GyHKIMH, €e TPUMEHEHNE (GyHKINH C TOMOMIBIO TPOU3BOIHOM. HanbomnbIee 1 HanMeHbIee 3HAYCHUS ()YHKITHI 2 OKO07
Pasjnen 7. MHOrorpanHHMKM M Tejia BpallleHusl 44 OKO01,0K02,0K03,
Tema 7.1 OcHoOBHOe cojiepKaHue Y4eGHOro MaTepuaja 2 OK04,0K05,0K06,
Bepumnnt, pebpa, rpatu [Tonsitie MHOrOrpanHuka. Ero sneMeHTsl: BepuinHel, pedpa, rpanu. Juaronan. OKO7
MHOTOTpaHHH1Ka Ceuenue. BoInyKJible U HEBBITYKJIbIE MHOTOTPAHHUK 2
Tema 7.2 OcHoBHOe cogepkaHue Y4eOHOIr0 MaTepuaJa 2
TIpu3ma, ee cocTapitoMmHKe, [Tonstre nmpusmel. Ee cHoBanus u 60koBbIe rpanu. Beicota npusmel. [psaMas u
ceuenme. lIpamas v NPaBUIbHAA | yaxonnas npusma. IlpaBuibHas npusMa. Ee ceuenne 2

IIPU3MBI
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Tema 7.3
[Mapannenenumnen, Kyo.
Ceuenue kyo0a,
napaieNenuea

OcHOBHOe co/iep:KaHue Y4eOHOT0 MaTepuaJia

[Tapannenenunen, cBONCTBa MPSIMOYTOJIBHOTO Mapasuienenumneaa, kyd. Ceuenue kyoa,
napajuiejenumneia

Tema 7.4
[Inpamua, ee cocrasisromue,
ceuenue. [IpaBunbHas
ApaMua. Y CeUeHHas
nupamuzia

OcHoBHoOe cojepkaHue Y4eOHOI0 MaTepuaJia

[Tupamuna u ee snemeHtThl. Ceuenue nupamuisl. [IpaBunbHas nupamuzaa. YceueHHas
nupamuia

Tema 7.5
BokoBast 1 mostHast TOBEPXHOCTh
MIPU3MBI, THPAMHU/IBI

OcHoBHOE CoacpiKaHue yqeﬁﬂoro MaTepuaJia

[Tnomanb 60KOBOM M MOJIHON NOBEPXHOCTU IPU3MBbI, TUPAMUIbI

Tema 7.6
Cummerpus B KyOe,
napaJuiesenuIese, pusme,

OcHOBHOe coJep:kaHue Y4eOHOI0 MaTepHaJia

CI/IMMCTpI/IH OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, IIIIOCKOCTH. CI/IMMeTpI/IH B Ky6e,
napaujiejcnuicac, npusmMe, mupamMmuac

nupamuie
Tema 7.7 IIpodeccnonaibHO-OPHMEHTHPOBAHHOE CO/IePKAHNE Y4eOHOr0 MaTepuasia OK01,0K02,0K03,
[Ipumepbl cuMMETpHIA B [TpakTuyeckas padora no Teme: «CUMMETpUs B IPUPOAE, APXUTEKTYpE, TEXHUKE, B OBITY» OK04,0K05,0K06,
npodeccun OK07
MK 2.1
Tema 7.8 OcHoBHOE coepkaHue Y4eOHOr0 MaTepuaa
[IpaBuIbHEIE [TonsiTne nmpaBUIBLHOrO MHOTOrpaHHUKa. CBOMCTBA MTPaBUIIBHBIX MHOIOI'PaHHUKOB

MHOFOFpaHHI/IKI/I, ux
CBOWCTBA

Tema 7.9
Humunap, ero
coctasirtronie. CedeHme
HUATUHIpA

OcHOBHOE cojiep:KaHNe Y4eOHOr0 MaTepuaJia

[Mununzap u ero aneMeHTsl. CeueHne nUIMHApa (MapajIeIbHOE OCHOBAHUIO U OCH).
Pa3BepTka nunuHIpa
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Tema 7.10 IIpodeccuonabHO-OPHMEHTHPOBAHHOE COlep:KaHue Y4eOHOIr0 MaTepuaJa 4 OKO01,0K02,0K03,
Komnyc, ero cocraistomiue. [Tpaktudeckas pabora o Teme: «KoHyc U ero 2JIeMEeHThI. 2 OK04,0K05,0K06,
Ceuenue konyca IIpakTuueckas pabora o teme: «CedeHne KoHyca (MapauielbHOe OCHOBAHHIO H OK07
MIPOXO/IsIIee Yepe3 BEPIIMHY), KOHUYeCKHue ceueHus. PazBepTka KkoHyca» 2 1K 2.1
Tema 7.11 OcHOBHOe coJiep:kaHue Y4eOHOT0 MaTepHaJia 2
Yceuennsiii konyc. Ceuenue Yceuennsrnii konyc. Ero oopasyromias u Beicota. CeueHrne yCeUeHHOr0 KOHyca 2 OK01,0K02,0K03,
YCEUEHHOI0 KOHyca OK04,0K05,0K06,
Tema 7.12 OcHOBHOe co/iep:KaHue y4eOHOTr0 MaTepuaJia 2 OKO07
[lap u chepa, ux ceuenus lap u chepa. Bzanmuoe pacnosoxkenue cepsl u miockoctd. CeyeHue mapa, chepsl 2
Tema 7.13 OcHoBHoOe coJepkaHue Y4eOHOIr0 MaTepuaJia 2
[NonsTue 06 06BEME TENA. [Torsitre 06 oobeMme Tena. OObeM Kyba U IPSIMOYTOJILHOTO Napauienenumnena. Oobem
OrHomenne 005eMOB MOJ0OHBIX npu3Mbl 1 nHApa. OTHOIIEHHE 00bEMOB MOIOOHBIX Tel. | '€OMeTpUYECKH CMBICIT 2
Ten onpeieuTeNns 3-To NopsaKa
Tema 7.14 OcHoBHOe coep:xkaHue Y4eOHOI0 MaTepHaJia
Obnembt 1 TUIOIa ! O6mwembl nupamu bl U KoHyca. O0bvem mapa. [Inomanu noBepxHocTel Tei 2
MOBEPXHOCTEH Te
Tema 7.15 OcHOBHOe coJep:kaHue Y4eOHOI0 MaTepHaJia 4
KomoOunammu KomOuHamm reoMeTpiuuecKux Tel
MHOTOTPDAaHHUKOB W Tel 4
BpalICHHUS
Tema 7.16 OcHoBHOE cofepkaHue Y4eOHOI0 MaTepHaJia 4
I'eomerpuueckue komOuHaMu Ha | Vicnonab3oBaHre KOMOMHALIMNA MHOTOIPaHHUKOB M TN BPALLIEHHsI B TPAKTHUKO-
IPaKTUKE OpPHEHTHUPOBAHHBIX 3a/1a4ax 4
Tema 7.17 OcHoBHoOe coJepkaHue YUeOHOIr0 MaTepuaJia 2
Pemenue 3amay. [TpakTuyeckas pabota no teme: «OObEMBI U TUIOMIAAN TOBEPXHOCTH MHOTOTPAaHHUKOB U TeJ
MHOrorpaHHUKH U Tena BPAIICHUS 5
BpalIeHUs
Pa3nen 8. [lepBooOpa3nasi pyHKIHH, ee MPUMEHEHHE 14
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Tema 8.1
[TepBooOpasHast GyHKITUH.
[IpaBuna HaxoxaEHUSA

OcHOBHOe co/iep:KaHue Y4eOHOT0 MaTepuaJia

3ajaya O BOCCTAHOBJIEHMM 3aKOHAa JBW)KEHMsS 110 M3BECTHOW ckopocTd. IlonsTue
uHTEerprpoBanus. O3HAKOMIJIGHHE C MOHATHEM HHTErpaa U MepBOOOpasHON Ui (YHKIUH

epBOOOPa3HBIX . .
y=f(x). Pemenue 3amau Ha CBSI3b MEPBOOOPA3HOH M €€ MPOU3BOJHON, BBIYUCIICHHE
nepBooOpa3zHoi /it fanHor GyHKuK. Tabumna hopmyst ais
HaXO0JKAECHUS MepBO0Opa3HbIX. M3yueHue rmpaBuiia BEIYMCICHUS TIEPBOOOpa3HON
Tema 8.2 OcHOBHOE cojiep:KaHHe Y4eOHOTo MaTepuaJia

[Lnomans KpUBOIMHEHHOM
tpaneuun. Popmyna Herorona—

33,,[[21‘-11/1, MPUBOAAIINC K MOHATHUIO ONPCACICHHOI'O HMHTCrpajia — O BBIYMCIICHHU ILIOIIAIN
KpHBOJ’IHHCﬁHOﬁ Tpancuuu, O ICPEMCIICHUMU TOYKH. ITonstue onpe):[enéHHoro HHTCTpaJ1a.

JleliOnuua ['eomerpudeckuii U QU3NIECCKHN CMBICT ompeseneHHoro uaTerpaia. ®opmyna Herotona—
JleiiOHuIIa
Tema 8.3 OcHoBHoOe coJepkaHue Y4eOHOIr0 MaTepuaJia

Heonpenenennsit u
OIPEIECTICHHBIN UHTETPAIbI

ITonsTue HCOIIPCACICHHOIO HHTCIrpajia

Tema 8.4
[TonsiTe 06 onpeneneHHOM
MHTErpaJie KaK IUIomanu
KPHUBOJMHENHON Tpanenuu

OcHoBHOE CoacpiKaHue yqeﬁﬂoro mMarTrepualia

FGOMeTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIICHHOI'O MHTCI'pajia

OK01,0K02,0K03,
OK04,0K05,0K06,
OKO07

Tema 8.5 IIpodeccrnonaibHO-OPHMEHTHPOBAHHOE CO/leP:KaHNe Y4eOHOr0 MaTepuasia OK01,0K02,0K03,
OmnpeneneHHbI UHTETPAl B [TpakTrueckas pabota no teme; «I'eoMeTpuYECKUil CMBICI OIIPEIEIEHHOI0 HHTErpaa. OK04,0K05,0K06,
YKA3HU ®opmyna HetoTona—JIeliOHuIa. OKO07

Pemenne 3amad Ha NpUMEHEHHE WHTErpaia Uil BbIUUCICHHS (PU3MUYECKUX BEIMYUH H MK 2.1
II0IAAe
Tema 8.6 OcHoOBHoOE cojiep:kaHue YUeOHOTr0 MaTepuaJa OKO01,0K02,0K03,

Pemenune3anau. [TepooOpasHast
GyHKIMY, €e TPUMEHEHNE

[Tpaktuyeckas pabora mo Tteme: «llepBooOpasznas ¢ynkuuu. IIpaBuna HaxoXIeHHS
nepBooOpa3HbIx. Ee npuMeHneHue»

OK04,0K05,0K06,
OKO07
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Paznen 9. Crenenu n kopuu. CteneHHass pyHKuust

OK01,0K02,0K03,
OK04,0K05,0K06,

16 OKO07
Tema 9.1 OcHOBHOe co/iep:KaHue Y4eOHOT0 MaTepuaJia 4
CrenenHas QpyHKLus, €€ n
CBOMCTRA [TonsTHE KOPHS N-0li CTENEHN U3 JeiiCTBUTENLHOTO yncaa. DyHKIug y= VX ux 4
cBoiictBa u rpaduku. CBoiicTBa KOPHS N-OU CTETICHH
Tema 9.2 OcHOBHOE cojJiep:KaHHe Y4eOHOro MaTepuaJia 4
[IpeoGpazoBanue BelpaxkeHuii ¢ | [IpeoOpa3oBaHre HPpPALMOHAIBHBIX BBIPAKCHUN
KOPHSIMH N-O CTEIICHU 4
Tema 9.3 OcHoBHoOe cojepkaHue YU4eOHOI0 MaTepuaJia 2
CBolicTBa CTENEHUC [TonsiTHE CTENeHH C JIIOOBIM pallMOHAIBHBIM MToKa3arenaeM. CTeneHHbIe (YHKIMH, UX
pPalMOHAIIBHBIM U CBOMCTBA U rpaduku 2
JEHCTBUTENBbHBIM I10Ka3aTEIIMU
Tema 9.4 OcHoBHoOe€ coJepkaHue YU4eOHOIr0 MaTepuaJia 4
Pemenne nppannoHalbHbIX PaBHOCMIIBHOCTD UppaAIMOHATIBHBIX YPABHEHUM U HEPABEHCTB. MeTOIbl X pEIICHHUS. 4
YpaBHEHUI 1 HEPABEHCTB Penienne nppalvoHaJIbHBIX YPAaBHEHUN U HEPABEHCTB
Tema 9.5 OcHoOBHoOe coJepkaHue Y4eOHOIr0 MaTepuaJia 2
Crenenu u kopuu. CrernenHast [TpakTuyeckas pabora mo teme: «Ompenenenue creneHHod ¢(yHkuuu. Vcmonb3oBaHue ee
ynKums CBOMCTB IIpU PEIICHUH YPaBHEHUW U HEPABEHCTB» 2
Pa3nea 10. [loka3zaTenbHas GyHKIUSA 18
Tema 10.1 OcHoBHOE cofepkaHue Y4eOHOI0 MaTepuaia 4
[ToxazarenbHas QyHKIMS, €€ CreneHb C NPOU3BOJIBHBIM JIEHCTBUTENBbHBIM MOKa3aTesneM. OnpeneneHue Mmoka3aTeabHON
CBOWCTBA dbyHKIIMM, €€ CBOMCTBA U Tpaduk. 3HAKOMCTBO C NMPUMEHEHHEM TMOKa3aTeIbHOW (YHKITUU. 4 OK01,0K02,0K03,
Pemenne nokazarenbHbIX YpaBHEHUH (QYHKIIMOHAIBHO-TPAPUIECKIM METOI0M 0K04,0K05,0K07
Tema 10.2 OcHoBHoOe cojepkaHue YUeOHOIr0 MaTepuaJia 8
Pemenne nokasarenpHbIX Pemenne nmokasaTenbHbIX YPAaBHEHUI METOJIOM YPaBHUBAHUS IT0KA3ATENEN, METOJOM 6
ypaBHEHUH 1 HEPABEHCTB BBEJICHUSI HOBOH NepeMeHHO!, (YHKIMOHATBHO-TPA(QUIECKUM METOIOM.
[TpakTrueckas pabota no Teme: «Penienue nokasaTenbHbIX HEPABEHCTBY 2
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Tema 10.3 OcHoOBHOe coJiep:kaHUe Y4eOHOT0 MaTepHaJia 4
CucTeMbl [OKa3aTeNbHEIX PeleHue CHCTEM MOKA3aTENbHBIX yPAaBHEHHII 4
ypaBHEHUI
Tema 10.4 OcHOBHOE cojJiep:KaHue Y4eOHOT0 MaTepHaJia 2
Pemenue3anau. [lokazarensnas | [IpakTuueckas pabota o teme: «PelieHre moka3areabHbIX YPaBHEHUN METOI0M
byHKLIUSA ypaBHUBaHMsI [TOKa3aTee 1 METOI0M BBeJICHHUsI HOBOW nlepeMeHHOil. Pemenue 2
IIOKa3aTeIbHbIX HEPABEHCTBY
Paznen 11. Jlorapudmpl. Jorapupmudeckasi yHkuus 30 OK01,0K02,0K03,
Tema 11.1 OcHOBHOE cojlep:KaHue Y4eOHOro MaTepuaa 4 OK04,0K05,0K07
Jlorapudm yuca. Jlorapudm yucna. JlecaTHYHBINA U HATYpPaJIbHBIN JOrapu(MBbI, YUCIIO €
JecaTnuHbIi 1 HaTypaIbHBINA 4
J0rapu(Mbl, YUCIIO €
Tema 11.2 OcHoOBHOE cojiep:kaHue YUeOHOr0 MaTepuaJia 6
CaolicTBa orapu(pmos. CaoiicTBa jorapudmos. Oneparyst 10rapu(GMUpOBaAHUSL. 6
Omnepanus gorapupMUpPOBaHUS
Tema 11.3 OcHoBHoOe coJepkaHue Y4eOHOIr0 MaTepuaJia 4
Jlorapudmuyeckas Gynkuus, ee | Jlorapudmudeckas GyHKIUS U €€ CBOWCTBA 4
CBOICTBA
Tema 11.4 OcHOBHOe co/iep:KaHue Y4eOHOT0 MaTepuaJia 8
Pemenue norapupmudecknx | Ilonarue norapudmuueckoro ypasHenus. Omepanus NoTeHUMpoBaHWA. Tpu OCHOBHBIX
ypaBHEHHIA ¥ HEPABEHCTB METO/Ia pelIeHUs JOorapupMHUUECKUX YpaBHEHUH: (DYHKIMOHAJIbHO-TpadUUeCKUui, METOA 8
NOTEHIMPOBAHUS, METO]] BBE/IEHUS HOBOM nepeMeHHOH. Jlorapugmuueckue
HEpaBEHCTBA
Tema 11.5 OcHoBHoOe coJep:kaHue YUeOHOro MaTepuaJa 2
Cucrems! orapu(pMuU4ecKux ANTOpUTM pelIeHUs] CUCTEMbl ypaBHEHHMH. PaBHOCHIBHOCTH JOTapupMHUUYECKHX
ypaBHEHUN YPaBHEHHUI 1 HEPABEHCTB 2
Tema 11.6 IIpodeccnonaibHO-OPMEHTHPOBAHHOE COAEPKAHNE Y4YeOHOr0 MaTepualia 4 OKO01,0K02,0K03,
Jlorapudms! B npupoae u [TpakTrueckas pabota no Teme «IIpumenenue norapudma. Jlorapupmudeckas cnupanib B OK04,0K05,0K07
TEXHUKE npupoje. Ee MaTeMaTudeckne CBOHCTBa 4 K 2.1
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Tema 11.7 OCHOBHOE cojIepKaHue YI4e0HOro MaTepuasa 2 OK01,0K02,0K03,
Perrenue 3amau. Jlorapudmel. [Ipaktuyeckas padora no teme: «Jlorapupmuueckas pynkuus. Pemenne npocredmmx OK04,0K05,0K07
Jlorapudmudeckas Jorapu(PMUUECKUX YpaBHEHUI» 2
byHKIUS
Pa3nen 12. MHoxkecTBa. Jj1eMeHThI Teopuu rpagos 8 OK01,0K02,0K03,
OKO04,0K05,0K06,
Tema 12.1 OcHoBHOe coJepkaHue Y4eOHOIr0 MaTepuaJia 2 OKO7
MmHosxecTBa [Tonsitue muoxectBa. [TommHoXkecTBO. Onepaui ¢ MHOXKECTBAMHU 2
Tema 12.2 IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COlep:KaHue (Codep:KaHue TMPHKJIATHOIO OK01,0K02,0K03,
2
Omnepanuu ¢ MHOXXECTBAMH MOJ1YJIsl) OK04,0K05,0K07
[TpakTuyeckas pabora no reme «Onepanuu ¢ MHOXecTBaMu. PelieHne npukiaaHelx 3a1a4 2 K 2.1
Tema 12.3 OcHoBHoOe coJepkaHue Y4eOHOr0 MaTepuaJa 2 OK01,0K02,0K03,
I'padsr [Tonsitue rpada. Cs3HbIA Tpad, qepeBo, HUKI rpad Ha IUIOCKOCTH 5 OK04,0K05,0K07
Tema 12.4 OcHoBHOe coep:xkaHue Y4eOHOIr0 MaTepHuaJia 2
Pewenne 3ana4. MHOXKECTB,  [paxriueckas paboTa 110 Teme: «OlepaLii ¢ MHOKECTBAMH. OIHCAHUE pealbHbIX
I'padrr n ux mpumeneHue CHTYaIU# C TIOMOIIBbI0 MHOKECTB. [IprMeHeHre rpadoB K PEIICHUIO 3a1a9» 2
Pa3nes 13. J1eMeHThl KOMOMHATOPUKH, CTATHCTUKH W TEOPHH BEPOAATHOCTEI 22
Tema 13.1 OcHoOBHOe cojiepKaHNe Y4eGHOro MaTepuaa
OcHOBHBbIE TIOHATUS
KOMOUHATOPHKH [TepecTanoBKH, pa3MeIlIeHUs], COUETAHHUS.
Tema 13.2 OcHOBHoOe co/iep:kaHHe Y4eOHOr0 MaTepuaa 2
Cobbirne, BepOATHOCTb COOBITHA. ["CopyecTHbIE M HECOBMECTHBIE COOBITHAL TeopeMbl O BEpPOATHOCTH CYMMBI COOBITHIA. OKO01,0K02,0K03,
Cnoxenne u YMHOMKCHHC VYcnoBHas BepOATHOCTb. 3aBUCHMbIE M HE3aBUCHMBbIE COOBITHS. TeopeMbl O BEPOATHOCTH 2 OK04,0K05,0K07
BEPOATHOCTCH POM3BEACHUS COOBITHH.
Tema 13.3 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COACPKaAHUEe Y4eOHOro MaTepuaa 4 OK01,0K02,0K03,
BepostHOCTS B OTtHocuTeIbHAS YaCTOTa COOBITHS, CBOMCTBO €€ ycTOMUnBOCTH. CTaTHCTHYECKOE 4 OK04,0K05,0K07

npo(hecCHOHANBHBIX 33aa4ax

ONPCACIICHUC BCPOATHOCTH. OI_[CHI(a BCPOATHOCTHU COOBITHS

MK 2.1
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Tema 13.4 OcHOBHOE cojIep:KaHue YU4eOHOro MaTepuaa 4 OK01,0K02,0K03,
Auckperras ciydaittas Bugs! ciaydaiiHbix BennuauH. OnpeneaeHye IMCKPETHOM CIydaifHOM BeJMYUHbL. 3aKOH OK04,0K05,0K07
BC/IMMHA, 3aKOH €C pacrpeieNieHus JUCKPETHOMN CITydaliHON BENUYMHBI. Ee 4McIIoBbIE XapaKTEPUCTHKN 4
pacrpeieneHust
Tema 13.5 OcHOBHOe cojJiep:KkaHUe Y4eOHOT0 MaTepHuaJia 2
3azadu  MaTeMaTHYecKoi Bapuanuonusiii  psa.  Ilosmuron wactor W rucrorpamma.  CTaTUCTHYECKUE 5
CTaTUCTHKH XapaKTEPUCTHKHU Psa HAOMIONAEMBbIX JAHHBIX
Tema 13.6 IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE COleP:KaHUE Y4eOHOro MaTepuasia 4 OKO01,0K02,0K03,
Cocrapnenue tabmun uauarpamMm | IIpaktudeckas pabora no teme «IlepBuunas 06paboTKa CTATUCTUYCCKUX JTAHHBIX. 9 OK04,0K05,0K07
Ha IIPaKTUKE ['padmyeckoe ux npeacTaBICHUE. MK 2.1
[IpakTuueckass pabora 1o Teme «HaxokaeHue CpeiHHMX XapaKTEepPHUCTHK, HaOJI0JaeMbIX 5
JIAHHBIX .
Tema 13.7 OcHoBHoOeE coJep:kaHue Y4eOHOTr0 MaTepuasa 2 OK01,0K02,0K03,
Pemenue 3ana4. SneMeHTHI IIpakTuueckas paboTa 110 TeMe: «DIeMeHThl KoOMOuHaTOpuKkH. COOBITHE, BEPOATHOCTh OK04,0K05,0K07
KOMOMHATOPHKH, CTATHCTHKH cobbIThs. CIIOXKEHHE U YMHOKEHUE BEPOSITHOCTEN 2
Pasznen 14. YpaBHeHNsI M HEPABEHCTBA 26
Tema 14.1 PaBHOCHIIBHOCTD OcHOBHOE cojiep:KaHue Y4eGHOro MaTepuasia 4 OK01,0K02,0K03,
> ” 0OK04,0K05,0K06
yPaBHCHHH 1 HCPABCHCTB. PaBHOCWIBHOCTH ypaBHeHUH U HepaBeHCTB. OmnpeneneHus. OCHOBHBIE TEOPEMBI ’ ’ ’
OKO07
Obmwe MeTonb! peneHns PAaBHOCWJILHBIX TIEPEXOJAaX B YPaBHEHHMsAX W HepaBeHcTBax. OOLIME METOABI PEIEHHs
YPaBHEHHI: TIEPEXOJl OT PaBEHCTBA (YHKIMI K PABEHCTBY apryMEHTOB JUISi MOHOTOHHBIX 4
(YHKIMI, METOJT Pa3/IOKEHUS HA MHOXKHUTEIN, METO]I BBEICHUS HOBOM
NepPEeMEHHOH, PYHKIIMOHAIbHO-TpapUIECKUI METO
Tema 14.2 OcHoBHOE coaepkaHue y4eOHOIro MaTepuaa 4
Fpa(bnqecxn? MCTON PCMICHUS | OGiue MeTonsl pelieHMsl HepaBEeHCTB: MEPeXoj OT CpPaBHEHHs 3HAYEeHHH (GYHKIMH K
paBHEHHH, HEPABEHCTB . .
CPaBHEHWMIO 3HAYEHHWN apryMEHTOB JUIi MOHOTOHHBIX (YHKIMH, METOJ HWHTEPBAJIOB, 4

¢yHkunoHanbHO-Tpaduuecknii meron. I'paduueckuil MeTon pemieHus ypaBHEHHH U
HEPABEHCTB
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Tema 14.3

OcHOBHOe co/iep:KaHue Y4eOHOT0 MaTepuaJia 4
YpaBHEHUS U HEPABEHCTBA C =
MOTYITEM Omnpenenenne monynsi. PackpeiTre mMoayns mo ompeneneHuto. Ilpocreiimme ypaBHEHHS |
Y HEpaBeHCTBa ¢ MoayneM. [IpuMeHeHne paBHOCUIBHBIX MEPEXOJ0B B OMPECIIEHHBIX THIaX 4
YpaBHEHHI U HEPABEHCTB C MOJIYJIEM
Tema 14.4 OcHoBHoOe cogepkaHue Y4eOHOIr0 MaTepuaJa 4
YpaBHEHHS i HEPAaBEHCTBA C 3HaKOMCTBO ¢ napameTpoMm. [Ipocreiinme ypaBHEHNS U HEPABEHCTBA C TApaMETPOM
napaMeTpamu 4
Tema 14.5 IIpodeccrnonaIbLHO-OPHMEHTUPOBAHHOE CO/IEPKAHNE Y4eOHOr0 MaTepuasia 8
CocraBnenue MU pEIICHUE Pemenne TekCTOBBIX 3a71a4 MPO(EeCCHOHATBHOTO COIePKaAHUS OKO01,0K02,0K03,
POQECCHOHABHBIX 33/1a4 8 OK04,0K05,0K006,
C IOMONIBIO ypaBHEHHUIA OKO07
K 2.1
Tema 14.6 OcHoBHoOe cojepkaHue Y4eOHOIr0 MaTepuaJa 2 OK01,0K02,0K03,
Pewenne saz1at. YpaBHEHUA M [Ofmpe metons! pelieHusl ypaBHEHWH. YpaBHEHHs M HEPaBEHCTBA C MOIYJIEM U C OK04,0K05,0K06,
HEpaBeHCTBA MapaMeTpami 2 OK07
IIpomexyTounas arrecranus (JK3amMeH) 36
Bcero: | 348
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3. YcaoBus peaju3zanyu NporpaMmal 001meo0pa3oBaTeJbHOH JUCHUNIIMHBI
3.1.TpeboBanusi K MUHMMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIedeHUIo
Peanuzarus nporpaMmbl JUCHUILTMHBL TPeOyeT HAIHUKs yueOHOro KaOMHEeTa MaTEeMaTHKU.

O6opynoBanne yueOHOTO KaOMHETA:

- M0CaJ0YHBIE MECTA 10 KOJIMYECTBY OOyUaIOINXCS;
- pabouee MecTO Mpeno1aBaTes;

- KOMIUIEKT y4e€OHO-HArISAHBIX TOCOOUH;

- KOMIUIEKT AJIEKTPOHHBIX BHIEOMATEPUAIIOB;

- 33J1aHUS JUIsI KOHTPOJIBbHBIX padoT;
po(eccHoHaIbHO OPUEHTUPOBAHHBIE 33/IaHUS;

- MaTepHaJIbl IK3aMeEHa.

Texauueckue cpeacTra 00ydeHUs:
- TIEPCOHATBHBIN KOMIBIOTEP C JINIICH3UNOHHBIM IMPOTPAMMHEIM 00€CIICUEeHUEM;
- TIPOEKTOP C IKPAHOM.

OddexTuBHOCTH MpenogaBanus Kypca MaremaTrka 3aBUCUT OT HAJIMYKS COOTBETCTBYIOIIETO
MaTepUAIIbHO-TEXHUYECKOT0 OCHAIICHUSI.

OTO0 00BACHSAETCS OCOOCHHOCTSIMH Kypca, B MEPBYIO Ouepeab €ro MHOrONpOo(UILHOCTHIO U
MPAKTUYECKON HAIPABICEHHOCTHIO.

3.2. UndopMmannoHHoe odecnieueHue o0yueHust

1. MopakoBuuA.I'. AnrebpanHayanamatTemMaTuyeckoroananuza. Y ueonuk.Y.1.10-
11.M.:Muemo3una,2021,rp.
. AtanacsauJI.C. I'eomerpusl 0-1 1kmaccer.—M.:IIpoceemenue, 2021, rp.
3. Uudpopmartuka u maremaruka : yueOHuk u npaktukym st CI1O / A. M.Ilonos, B. H.
Cotnukos, E. U. HaraeBa, M. A. 3aiinieB ; nox pea. A. M.IlonoBa. — 4-e u3j., niep. u
non. — M. : UznarensctBo FOpaiit, 2022. —484 ¢. — (Cepus : IIpodeccronanpnoe

N

oOpa3oBaHue). — ISBN 978-5-534-08207-4.—Pexummoctyna:www.biblio-
online.ru/book/AE3A8626-75B9-430C-80A8-A625AB3A1F6A.

4. baBpun,I.11. Marematuka:yueOnukunpaktukymaias CIIO/M.U.baspun. — 2-e wusn.,
nep. u gon. — M. : WzmarenbctBo IOpaiit, 2022. —616 c. — (Cepus

[Ipodeccuonanbuoe obpazoBanme). — ISBN 978-5-534-04101-9. — Pexum moctyma
:‘www.biblio-online.ru/book/E70A2C44-5195-467E-B71E-77DOEEB49640.

5. I[laBmrouenko, HO. B. Marematuka: y4yeOHuk wu mpaktukym s CIIO  /
1O.B.I1aBmtouenko, H.III.Xaccan; mogo6mr.pen.tO.B.I1aBmouenko.—4-e uza., mep. u
non. — M. : M3patensctBOo FOpaiit, 2022. — 238 c¢. —(Cepus: [IpodeccrnonansHoe
obpazoBanue).—ISBN978-5-534-01261-3.

—Pexum JI0CTyIa :www.biblio-online.ru/book/773FABOF-0EF8-4626-945D-
6A8208474676
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HNuTepHer — pecypcsl
1. I'azeta «Maremartuka» M3narenbcTBo noMa «IlepBoe ceHTIOps»
http://mat.1.september.ru
2. MaTteMartuka B OTKPBITOM KOJUIEIKE
http://www/mathematics.ru
3. Allmath.ru — Bcs maTemaTuka B 0JHOM MeCTE
http:// allmath.ru
4. EXponenta.ru: o6pa3oBaTenbHbIii MAaTEMAaTHUECKUI CalUT
http:// www.exponenta.ru
5. Bes anemenrtapHas MmateMatuka: CpenHsia MaTeMaTHYeCcKasi MHTEPHET-IIKOJIa
http:// www,bymath.net
6. ['eomeTpuueckuit mopran
http://www.neive.by.ru
7. 3aga4ym o reoMeTpun: HHGOPMAITMOHHO-TTIOMCKOBAsI CHCTEMa
http:// zadachi.mccme.ru
8. 3amauHuK 111 TOATOTOBKH K OJIMMIIMAIaM [0 MaTEMAaTHKE
http://tasks.ceemat.ru
9. Maremaruka on-line: cnpaBounast nHGOpMAIHS B TOMOIIL CTYACHTY
http:// www.mathem.hl.ru
10. MaremaTrka B TOMOIIIb IIKOJBHUKY M CTYJEHTY (TECTHI 0 MateMaTrke online)
http:// www.mathem.ru
11. Meroauka npenojiaBaHus MAaTEMATUKU
http:// www.methmath.chat.ru
12. CaiiT snemenTapHoii MaremaTuku Jmutpus I'yiuHa
http:// www.mathnet.spb.ru
13. www.fcior.edu.ru (MubopMaimoHHbie, TPEHUPOBOYHBIC U KOHTPOJIBHBIC MaTEPUAIIbI).
14. www.schooo-collection.edu.ru

3.3. OOecnevyenue o00pa3oBaHusi /JJs1 MHBAJIMAOB W JIMI C OrPaHUYEHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI

Jlns obecriedenusi oOpa3oBaHUs WHBAJIMIOB W JIMI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMU
3I0POBBSl peajn3anys TPOrpaMMbl yU€OHOW JUCIUIUIMHBI MOMET OCYIIECTBISTHCA B
aJanTUBHOM BHUJE, C YICTOM CHEHU(PUKA OCBOCHUS U TUAAKTUYECKUX TPEOOBaHUI, NCXOIS
W3 UHJIMBUIYATHHBIX BO3MOKHOCTEH U IO JINYHOMY 3asBJICHUIO0 00YYaIOMErocs.
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4. KOHTpOJIb ¥ OLIeHKA Pe3y/1bTATOB 0CBOCHHS 0011e00pa30BaTe/IbHOI

JTUCHHUILINHBI.

Oo6masi/npodeccuoHaabHast Pasznen/Tema Tun oneHoYHBbIX
KOMIIEeTEeHIUsI MepOnpUsITHS

OK 01.Bp16upats criocoObl P1,Tema 1.1-17 TectupoBanue

pelieHus 3a1a4
podeCCHOHATTEHOM
JIeSITEIIbHOCTH
MIPUMEHUTEIIBHO

K Pa3IUYHBIM KOHTEKCTaM

P2, Temsr 2.1 -2.6
P3,Temsr 3.1-3.4

P4, Temr1 4.1 -4.11
P5,Tempr 5.1 - 5.2
P6,Tems1 6.1 -6.11
P7,Tembr 7.1 -7.17
P8,Temnr 8.1 - 8.6
P9,Temnr 9.1 - 9.5
P10, Temsr 10.1 - 10.4
P11, Temsr 11.1 -11.7
P12, Temsr 12.1 - 12.4
P13, Temsr 13.1 - 13.7
P14, Temsr 14.1 - 14.6

YceTHBIN onpoc

[TpakTuyeckas pabora

KoHnTponbsHas
pabora

OK 02. Ucnons3oBath
COBpPEMEHHBIE CPEJICTBA MTOUCKA,
aHaJIM3a U UHTEPIIPETaluU
UHQOpMAIH, 1
WHPOPMAIMOHHBIC TEXHOJIOTHU
JUJIA BBITIOJIHEHUA 3a1a4
poheCCHOHATBHON
JIeSITeTIbHOCTH

P1,Tema 1.1-17

P4, Tems1 4.1 -4.11
P5,Temsr 5.1 - 5.2
P6,Temr1 6.1 -6.11
P7,Temer 7.1 -7.17
P8, Temnr 8.1 - 8.6

P9, Temnr 9.1 - 9.5
P10, Temsr 10.1 - 10.4
P11, Temsr 11.1-11.7
P12, Temsr 12.1 - 12.4
P13, Temsr 13.1 - 13.7
P14, Temsr 14.1 - 14.6

YcTHbI onpoc
MaremaTnueckui
JTUKTAHT
[IpakTnueckas padbora

KonTtponsHas
pabora

OKO3. IInanupoBate u
peann3oBbIBaTH COOCTBEHHOE
npodeccuoHarbHOE U
JUYHOCTHOE Pa3BUTHE,
NpeANPUHAMATEIBCKYIO
JesITeIbHOCTD B
npodeccuoHanbHOU chepe,
UCIIOJIb30BaTh 3HAHUS T10
(uHAaHCOBOW rPaMOTHOCTH B
Pas3IMUHBIX KU3HEHHBIX
CUTYaIUsAX

P1,Tema 1.1-1.7

P2, Temsr 2.1 -2.6
P3,Temsr 3.1-3.4

P4, Temnr 4.1 -4.11
P5,Temnr 5.1 - 5.2
P6,Temnr 6.1 -6.11
P7,Temsr 7.1 - 7.17
P8, Temnr 8.1 - 8.6
P9,Temnr 9.1 - 9.5
P10, Temsr 10.1 - 10.4
P11, Temsr 11.1 - 11.7
P12, Temsr 12.1 - 12.4
P13, Temsr 13.1 - 13.7
P14, Temsr 14.1 - 14.6

YcTHBII onpoc

[IpakTnueckas pabora

KonTtponsHas
pabora
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OK 04.9¢dexTrBHO

B3aMMOJICHCTBOBATh U paboTaTh

B KOJJICKTHBEC U KOMaHIC

P1,Tema 1.1-17

P2, Temsr 2.1 -2.6
P3,Temsr 3.1-3.4

P4, Temr1 4.1 -4.11
P5,Tempr 5.1 - 5.2
P6,Temr1 6.1 -6.11
P7,Tembr 7.1 -7.17
P8, Temsr 8.1 - 8.6

P9, Temsr 9.1 - 9.5
P10, Temsr 10.1 - 10.4
P11, Temsr 11.1 - 11.7
P12, Tems1 12.1 - 12.4
P13, Temsr 13.1 - 13.7
P14, Temsr 14.1 - 14.6

YcTHBIN onpoc
MaremaTuuecKkui
JIMKTAHT
[IpakTrueckas pabora

KoHnTponbsHas
pabora

OK 05.0cy1ecTBiIsITh YCTHYIO
1 MMCbMCHHYIO KOMMYHHKAIIUIO
Ha TOCYIaPCTBEHHOM $SI3bIKE

Poccuiickoii @eneparyu ¢
y4eTOM 0COOCHHOCTEH

COLIMAJIBHOTO U KYJIbTYPHOTO

KOHTCKCTa

P1,Tema 1.1-17

P4, Tems1 4.1 -4.11
P5,Temsr 5.1 - 5.2
P6,Temr1 6.1 -6.11
P7,Temer 7.1 -7.17
P8,Temnr 8.1 - 8.6
P9,Temnr 9.1 - 9.5
P10, Temsr 10.1 - 10.4
P11, Temsr 11.1 -11.7
P12, Temsr 12.1 - 12.4
P13, Temsr 13.1 - 13.7
P14, Temsr 14.1 - 14.6

YcTHbI onpoc
MaremaTnueckui
JUKTAHT
[IpakTnueckas padbora

KontposnbHas
pabota

OK 06. IIposBiate
TpaKJaHCKO-

NMaTpUOTUYCCKYIO MMO3UIINIO,

JIEMOHCTPHUPOBATH
OCO3HAaHHOE MOBE/IEHUE Ha
OCHOBE TPaJUIIMOHHBIX
00111€9eTI0BEYEeCKUX
LEHHOCTEH, B TOM YHCIIE C
y4€TOM rapMOHM3aLNH
MEXHAIMOHAIBHBIX H
MEXPETUTHO3HBIX
OTHOILIEHUH, TPUMEHATh
CTaHapTHI
AHTUKOPPYIIHOHHOTO
TIOBEJICHUS

P1,Tema 1.1-17
P5,Temnr 5.1 - 5.2
P6,Tems1 6.1 -6.11
P7,Temer 7.1 -7.17
P8,Temnr 8.1 - 8.6

P9, Temnr 9.1 - 9.5
P14, Temsr 14.1 - 14.6

YeTHBIN onpoc
MarteMaTH4eCKuil
JTUKTAHT
[IpakTnueckas padbora

KonTtponsHas
pabora
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OK 07. ConeticTBOBaThH
COXPAHEHUIO OKPY KaroLIEH
Cpelbl, pecypcocOepesKeHHIO,
MPUMEHSATH 3HAHUS 00
W3MCHEHUH KJIUMATa, MPUHIUTIBI
OepeKIMBOro MPOU3BOJICTBA,

3¢ PeKTHBHO

JIEICTBOBAThH B

YPE3BBIYANHBIX CUTYaIHSIX

P1. Tema 1.1-17

P2. Temp1 2.1 - 2.6

P3. Temsr 3.1 - 3.4

P4. Temrr 4.1 - 4.11
P5. Tempr 5.1 - 5.2
P6. Temr1 6.1 - 6.11
P7. Temsr 7.1 - 7.17
P8. Temrr 8.1 - 8.6
P9. Temsr 9.1 - 9.5
P10, Temsr 10.1 - 10.4
P11, Temsr 11.1 - 11.7
P12, Tems1 12.1 - 12.4
P13, Temsr 13.1 - 13.7
P14, Temsr 14.1 - 14.6

YcTHBIN onpoc
MaremaTuuecKkui
JIMKTAHT
[IpakTrueckas pabora

KoHnTponbsHas
pabora

[IK 2.1. Pa3pabatsiBaTh
TpeOOBaHUS K MPOrPaMMHBIM
MOJIYJISIM Ha OCHOBE aHAJIN3a
MPOEKTHOM U TEXHUYECKOU
JOKYMEHTAIMY Ha PEAMET
B3aMMOJICICTBUSI KOMIIOHEHT

P1. Tema 1.3

P2. Tema 2.5

P3. Tema 3.3

P4. Tema 4.7

P6. Tema 6.10

P7. Tema 7.7, 7.10
P8. Tema 8.5

P11. Tema 11.6

P 12. Tema 12.2
P13. Tema 13.3, 13.6
P14. Tema 14.5

[IpakTiuaeckas padora
YcTHbI onpoc
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HN3meHeHnus v 10M0JIHEHUs K padoyeil mporpaMmme y4eOHOH TUCHUIIMHBI

Ha

Y4eOHbIii roj

JlaTa 1 HOMEp

MPOTOKOJIA
No N3menenus k padboueit JlomoyiHEeHHS K 3acenanus [IMK
/T porpaMmme paboueii mporpamme U BU3a
npejceaaTens
IIMK
1
5 WU3meHeHnni W JOOIOJHEHUM Ha

yueOnbii Toq HET
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