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OBIIIAS XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIUIIJIMHBI «MaTemaTuka»

1.1.MECTO JVUCHUIIJINHBI B CTPYKTYPE OCHOBHOU
MPO®PECCHUOHAJBHOU OBPA3OBATEJBHOM ITPOI'PAMMDbBI
00111600pa30BaTEIbHON MOATOTOBKY 0a30BBIX JUCHUILTUH

I[Ipu  peamuzamuu  coaepkaHus  00IIeoOpa3zoBaTeIbHOW  y4eOHOM

auciuIIinHel  «Matemaruka» B mpeaenax ocBoenus IIIICC3 CIIO nHa 06asze
OCHOBHOT'O 001Iero o0Opa3oBaHus C MOJYYEHHUEM CPEIHEro o0Iiero oopa3oBaHMs
no cnenuanbHoctu 26.02.02 «CynocTpoeHue» MakcuMmaibHas yuyeOHas Harpyska
00y4aromuXxcs COCTaBIIsIET:
— 348 w4yacoB, u3 HUX ayauTopHas (oOsi3aTtenbHas) ydyeOHash Harpyska
oOyuaromuxcs 312 wyacoB, BKIIOUas TNpakTUYECKUWE 3aHATUS S8 wyacoB, U
npodeccuoHaIbHO OPUEHTUPOBAHHOE COJAEpKaHHE (COACp)KaHHE MPUKIATHOTO
MoAayJsi) — 56 yacos.

1.2.1IEJIV M TUTAHAPYEMBIE PE3YJIbTATHI OCBOEHUSA
T CHUTIITAHBI

1.2.1. IEJb OBIIEOBPA3OBATEJBHON TUCHUATIIMHBI

Lens muctummasl  «MaTemMaTuka»  HampaBlIEHO Ha  JIOCTH)KCHHE
pe3yNbTaTOB €€ u3ydeHus B coorBeTcTBUM ¢ TpedoBanusiMu GI'OC COO ¢ yuetom
npodeccuonanbHoi HanpasieHHocTH OI'OC CIIO.

1.2.2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA

OBIIIEOBPA3OBATEJBbHOM JUCIUIIJINHBI B COOTBETCTBHHU C
PI'OC CI10 HA OCHOBE ®1'0C COO.

Oco0oe 3HavYeHHE TUCIUIUTHHA uMeeT npu GpopmupoBanuu u passutuu OK u I1K.



Kon n naumenoBanue
¢dopmMupyembIxX KOMIIETEH U

IInanupyemsble pe3yjibTaThl 0CBOCHHS M CIUTIIAHBI

Oommue

JAucuunjuHapHsle (mpeaMeTHbIe)*

OK 01. Beibupatb criocoOsl
peuieHus 3a1a4y
npoghecCHoHaTbHON
JEATETbHOCTH MPUMEHHUTEIBHO
K Pa3jIMYHbIM KOHTEKCTaM

OBnajicHUe YHHUBEPCAIbHBIMH YYCOHBIMU IIO3HABATEIBHBIMHU
JEUCTBUSIMHU:

a) 0a30BBIC JIOTHYCCKHUE JICHCTBUS:

- CaMOCTOATENBHO (OpPMYJIMPOBAaTh M  aKTyaJIH3UPOBAThH
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK WJIK OCHOBAHUS IS
CpaBHEHUs, Kiiaccu(DUKaIMU U 0000IICHHUS;

0) 0a30BbIC UCCIIEIOBATEIBCKHIE JICHCTBHS:

- BJAJCTh  HaBBIKAMU  y4eOHO-UCCIICJOBATEILCKOH U
MIPOEKTHOHN JEITEIHHOCTH, HABBIKAMH Pa3pemieHus pooieM;
OsBnajenne YHUBEPCATbHBIMH KOMMYHHKATHBHBIMHU
NEUCTBUSIMHU:

a) obmreHwue:

- OCYIIECTBJISATH KOMMYHHMKAIIMK BO BCEX cepax KU3HHU;

- apryMEHTHpPOBAaHO BECTH JUAJIOT, YMETh CMAr4aTh

KOH()JINKTHBIE CUTYaIlUH;

0) coBMecTHas JIeITENbHOCTE:

- TpeularaThb HOBBIC IPOEKTHI, OIEHUBATH WACH C IO3UIHUU
HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHIECKOH 3HAYNMOCTH;
OBnasieHne yHUBEPCATbHBIMH PETYISTUBHBIMU 1CHCTBHSIMHU:

a) caMOoOpraHN3aIHs:

- CaMOCTOSITEIIEHO OCYIIECTBIIATh M03HABATEIBHYIO
JeATEeTbHOCTD, BBIBIIATE ~ IPOOJIEMBI, CTaBUTh "
(hopMynHpoBaTh COOCTBEHHBIE 3a/Jauyll B 00pa30BATENHHOM
JEATETbHOCTH U KM3HEHHBIX CHUTYaIHsX.

Bramenne MeTomaMu 10Ka3aTeNbCTB, aJIrOPUTMAMH PEIICHHs 3a/1ad;
yMmeHue (HOPMYJIHPOBATh  ONMPEACIACHHS, aKCHOMBI M  TEOPEMEI,
MPUMEHATh WX, IPOBOJAMWTH JOKAa3aTENbHbIE PACCYXICHHS B XOJe
pelIeHus 3a71a4;

VYMmenune OonepupoBaTh IMOHATUAMMU: CTCICHb 4YHUCIIA, HOFapPI(i)M qucia,
YMCHUE BBIIIOJIHUTL  BBIYMCICHUC 3HAUeHUH U HpeO6pa3OBaHI/I5[
BBIPQXXCHUU CO CTEMEHSIMHU M Jiorapugpmami, rnpeodpa3oBaHue ApOOHO-
panroHaJIbHBIX BBIpa)KeHI/II\/'I;

Ymenue OnepupoBaTh IMOHATHAMHU: PAllMOHAJIBHBIC, HPPAIMOHAJILHEBIC,
MOKa3aTeNbHbIE, CTENEeHHbIe, JorapuMUIeckue, TPUTOHOMETPHUIECKHE
YpaBHCHUA 1 HEPABCHCTBA, X CUCTEMBI;

YMeHue onepupoBath MOHATHAMH: (QYHKIHS, HerpepbiBHAs (QYHKIIHS,

MPOU3BO/IHASA, TIEPBOOOpA3HAs, OIpENeNIeHHBId WHTErpaji; YyMEHHE
HaXOJUTh  TIPOW3BOJHBIC  JJIEMEHTAPHBIX  (DYHKIMH, HCHONB3YS
CIIPaBOYHBIE MAaTEpHANBl; HCCIEAOBaTh B IPOCTEHIIMX  CIydasx

(GYHKIMM HAa MOHOTOHHOCTb, HAaXOIUTh HAaMOOJBIINE W HAMMCHBIINE
3Ha4YeHHs QYHKIMH; CTPOUTH Tpa)Ki MHOTOUICHOB C MCIIONb30BaHUEM
ammapaTa MaTeMaTHYeCKOro aHajlin3a; MPHUMEHATh IPOM3BOAHYIO IIPH
pelIeHny 3a7ad Ha IBIKEHHE, PEeIlaTh NPAKTHKO-OPHEHTHPOBOYHEIC
3aJja4yl Ha HAWOONBINNE W HAaWMEHBIINE 3HAUCHHUS, HAa HAXOXKICHHE
IYTH, CKOPOCTH M YCKOPEHUS;

YMeHue  omepupoBaTh  TOHATHSAMH:  palMOHAJbHAs  (YHKIHS,
mokazaTenpHas (GYHKOWS, CTeleHHas (QYHKOWSA, JorapupmMuvecKas
(GyHKIHS, TPUTOHOMeTprUYecKue QyHKIHH, 0OpaTHBIE (PYHKIINN; yMEHIE
CTpouTh TpadWKH H3yYeHHBIX (YHKIHHA, HCIOIB30BaTh I'padKu TpH
U3y4YEHHH TPOIIECCOB M 3aBUCHMOCTEH, NPU pEIIeHUN 3a7a4 U3 IPYTHX
y4eOHBIX TIPEMETOB W 33/7a4 W3 pealbHOM JKU3HH; BBIpakaTb
(dopMynamMu 3aBUCHMOCTH MEKIY BEINYNHAMHY;

YMeHue peuiath TEKCTOBBIE 3aJadd pa3HbIX THIOB (B TOM YHCIE Ha
HPOLEHTHI, A0 ¥ 9acTH, Ha JABIKEHHE, pPadoTy, CTOMMOCTh TOBAPOB U
YCIIYT, HAJIOTH, 3a7]a4i M3 00JIACTH yIPaBICHHUS JUYHBIMH U CEMEHHBIMH
(uHaHCAMM); COCTAaBIATH BBIPAKCHUS, YpaBHEHHs, HEPAaBEHCTBA M HX
CHCTEMBI 110 YCJIOBHIO 3aJaud, MCCIEAOBATh IOJyYEHHOE pELICHHE U
OLIEHUBAThH NPaBAONOI00HOCTh PE3YJILTATOB,;




YMeHue onepupoBath MOHATHAMH: CpeAHEE apupMETHIECKOe, MeIana,
HauOoNpllliee W  HaWMEHbIlee 3HA4YCHUS, pa3Max, JAUCIepcus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Halopa; YMEHHE H3BIICKATh,
WHTEPIIPETUPOBaTh HWH(OpMAIHIO, TPENCTaBICHHYI0 B TaONWIaX, Ha
JuarpaMmax, rpadukax, OTpaskarollyl0 CBOWCTBA peaslbHbIX IPOLIECCOB
W SIBIICHWW; TPEACTABIATH WHPOPMALMIO C MOMOIIBIO TaOIUI U
JyarpamMM; HCCJIEJOBaTh CTAaTUCTHYECKHE JaHHBIE, B TOM YHCIE C
pUMEHEHHEeM TpapuuecKuX METOI0B 1 AJIEKTPOHHBIX CPEJICTB;

YMeHHe OoIepupoBaTh IMOHATHUSAMU: CIIyYalHBIA OIBIT W CllydailHOE
COOBITHE, BEPOSATHOCTh CIYYaHHOrO COOBITHS; YMEHHE BBIYHCISTH
BEPOSITHOCTh C KCIIONBb30BAaHUEM TpaHUUecKuX METOJ0B; NMPUMEHSTH
(bOopMyIBl CIOKEHHST M yYMHOXEHHUS BEPOATHOCTEH, KOMOMHATOPHBIE
bakTel U GOpPMYNBI TPH PEINICHWW 3ajad; OIEHHWBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CITYYalHBIMHU BEIMYUHAMH; YMEHHE
MIPUBOJNTH IIPUMEPHI TIPOSBICHNS 3aKOHA OOJIBIINX YHCET B IPUPOIAHBIX
1 OOIIIECTBEHHBIX SIBICHUSX;

YMeHHe OnepupoBaTh IMOHATHAMH: TOYKa, IpsMas, ILIOCKOCTD,
MPOCTPAHCTBO, JABYI'PAaHHBI  yrod, CKPEIIMBAIOIIUECS  IPSAMBIE,
MapajuIeNbHOCTh U MEPIEHINKYISIPHOCTh MPSMBIX M IUIOCKOCTEH, yroi
MEXKIY IPAMBIMHM, Yol MEXIy HPSIMOH M IUIOCKOCTBIO, YO MEXAY
IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXIY
MPSIMBIMHU, PACCTOSHHE MEXKIY IUIOCKOCTSAMH; YMEHHE HCIIONB30BaTh
IpU pEIIeHUH 3ajad H3ydeHHble (aKThl U TEOPEMBl ITAHUMETPUY;
YMEHHE OLICHUBATh Pa3Mepbl 00BEKTOB OKPY)KAIOIIEro MUPA;

YMeHne  onepupoBaTh  MOHATHAMH:  MHOTOTPAaHHUK,  CEUCHHE
MHOT'OTpaHHUKa, KyO, mapajienenunes, npu3Ma, nupamuna, ¢purypa u
MOBEPXHOCTh BpallleHUs, LMIMHAP, KOHYC, map, cdepa, CedeHUs
¢burypsl BpaieHusi, IJIOCKOCTb, Kacawomascs cdepbl, IHIMHIPA,
KOHyca, IUIOM@AAb IOBEPXHOCTH MHUpPaMUIBI, IpPU3MBI, KOHYyca,
MWIMHApPA, IUiomans cdepsl, o00beM Kyba, MPSAMOYTOIHHOTO
napajulelenunena, NUPaMHuIbl, MPHU3MBL, IMINHApA, KOHYyca, IIapa;
yYMEHHE H300pa’kaTh MHOTOIPAHHHKH M IIOBEPXHOCTH BpallleHHs, MX
Ce4eHUs1 OT PYKH, C TIOMOLIBI0 UYEPTEKHBIX HWHCTPYMEHTOB W
JIEKTPOHHBIX  CpPENCTB; YMEHHE paclo3HaBaTb CHMMETPUIO B
MIPOCTPAHCTBE; YMEHHE PACIIO3HABATH PaBUIIBHBIE MHOTOTPAHHUKH;
YMeHHe omnepupoBaTh TOHATHSMM: JABM)KEHHE B IPOCTPAHCTBE,
nofo0Hble  (UTYpbl B NPOCTPAHCTBE;, HCIONB30BaTh OTHOLICHUE
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IomaAeil MoBepxXHOCTeH U 00bEMOB MOJOOHBIX (UTYp HpPU pEUICHUH
3a7a4;

YMeHHe BBIUKCIATH T€OMETpUYECKHe BEIWYUHBI (JUIMHA, YTOI,
wiom@ans, o0beM, IJIOMAAb IOBEPXHOCTH), HCIIONb3ysl H3YUYCHHBIC
(hopMyJIBI U METOJIBI;

YMeHue onepupoBaTh NOHIATHIMMU: IPSIMOYTOJIbBHASI CUCTEMA KOOPJMHAT,
KOOpJAMHATbl TOYKH, BEKTOP, KOOPAMHATBI BEKTOpPa, CKaJSIPHOE
IIPOU3BEACHUE, YIOJI  MEKIYy  BEKTOpAaMHM, CYMMa  BEKTOpPOB,
IIPOU3BEACHUE BEKTOpPA HA YHCIIO; HAXOAWUTH C IOMOIIBIO MU3Y4YEHHBIX
bopMyn KOOpJMHATHI CEpelUHBbl OTPE3Ka, PACCTOSIHHE MEXAY ABYyMS
TOYKaMU;

- YMeHue BRIOUpaTh OIXOASIINN N3yICHHBIN METO AJTs PEIICHUS
3a/1a4yM, paclo3HaBaTh MaTeMaTHyeckue (HaKThl 1 MaTEMaTHIECKHIE
MOJIEJIH B IIPUPOIHBIX M OOIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
YMEHHUE IPUBOIUTE IPUMEPBI MATEMATUYECKUX OTKPBITUH POCCUICKOMI
Y MHPOBOI MaTeMaTH4YECKON HayKH.

OK 02. Mcnionb30BaTh
COBPEMEHHEBIE CPEJICTBA TIOMCKA,
aHalin3a v MHTEpIpeTalnu
HHpOpPMAITUH H
WH(POPMAITUOHHBIE TEXHOJIOTUU
JUTSl BBITTOJTHEHUS 3314
npodeccruoHaTbHOM
JeSITELHOCTH,

OBnaneHne yHHBEPCATbHBIMH Yy4eOHBIMH TIO3HABATEIbHBIMHU
JEHCTBUSAMU:

0) 6a30BbIC HCCIIEIOBATENLCKIE ICHCTBUS:

- BIAJCTh HaBBIKAMH  y4eOHO-MCCIIEOBATEIbCKONH |
MIPOEKTHOMN JEeATEThbHOCTH, HABBIKAMH Pa3pemIeHus mpooieM;

- yMeThb HMHTETPHUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX
o0J1acTel;

- BBIIBATaTh HOBBIE WJEH,
MTOIX OBl ¥ PEIICHUS;

B) paboraTs ¢ nH(pOpMAIHEn:

- BIIaJICTh HAaBBIKAMH TONy4eHUS WH(OOPMAIUH U3 HCTOYHIKOB
Pa3HBIX THUIOB, CAMOCTOSITENIFHO OCYIIECTBISATh TIOUCK,
aHaNM3, CUCTEMATH3aIlMi0 W HWHTEPIpPETanuio WHHOpMAIII
Pa3TUYHBIX BUAOB U (JOPM MPEICTABICHUS;

-HCIIOJIb30BaTh cpencTsa MH(POPMAITOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIIEHWH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX ~ M  OpPTaHW3alMOHHBIX  33ama4  C
coOIrOIeHNEM TpeboBaHU SPTrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, PECYypcOCOEpPEKEHUs, NPABOBBIX U
ATHUYECKUX HOPM, HOPM WH(OPMAIIMOHHOW 0€30MacHOCTH;

npeajiaratb OpHUIMHAJIBHBIC

Brnamenne meromamu J0Ka3aTeNbCTB, alTOPUTMAMHU DPEHICHUS 3aad;
yMeHue (HOpMYJIHMPOBATh  ONpPENENCHUs, AaKCHOMbI M  TEOPEMBI,
NPUMEHSATh WX, IPOBOJMTH JOKa3aTelbHbIC PACCYXJICHHS B XOJe
peleHus 3a71ay;

YMeHue ornepupoBaTh TMOHITHSMU: CTEHEHb YWCIA, JIOTAPU(PM YHCIA;
YMEHHUE BBIMONHUTh BBIYMCIICHHE 3HAYCHHH W MpeoOpa3oBaHUs
BBIPOKEHUH CO CTEICHAMH M Jioraprudmamu, mpeodpazoBaHue ApOOHO-
palMOHATBHBIX BBIPAKECHHIA,

YMeHue ornepupoBaTh MOHATHSIMHU: pallMOHATbHEIC, WPpAIlHOHATBHEIC,
MOKa3aTeNlbHbIE, CTEMCHHBIC, JIOrapu(pMUUECKAE, TPUTOHOMETPUICCKUE
YpaBHEHUS U HEPABEHCTBA, HX CUCTEMBI;

YMeHue onepupoBaTh MOHATHSAMH: (DYHKIHS, HEpepbIBHAS (QYHKIIHS,

NPOMU3BOAHASA, II€pBOOOpa3Has, ONpENEICHHBI WHTErpaj; YyMeHUe
HaxXOIUTh IMPOU3BONHBIC  JJIEMEHTAPHbIX  (DYHKUMHA, HCHOJIB3YS
CIpPaBOYHBIE MAaTEpUAJIbl; HCCIIEAOBATh B IMPOCTEHIIMX  CIy4asx

(1)YHKI_II/II/I Ha MOHOTOHHOCTBb, HaXOIHUTb HanOONbIINE U HAaUMEHBIINE
3HAYCHUA (bYHKHHﬁ; CTpOUTH Fpa(i)I/IKI/I MHOI'O4YJICHOB C HMCITIOJIb30BaAHHUEM
arfrapara MaTeMAaTUYCCKOro aHajin3a,; MPUMCHATH IMPOU3BOAHYHO IIpH
peuIiCeHru 3a/]a4 Ha ABHKCHUC, PCHIATH IMPAKTUKO-OPUCHTUPOBOYHBLIC
3aJgadyd Ha HaHOONbIIME W HAHMEHBIINE 3HA4YCHHA, Ha HaXOXICHHC
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Ognajnenue
JNECUCTBUSIMH:
0) coBMeCTHAs JCATEIILHOCTD:

- npeéajaratb HOBBIC ITPOCKTHI, OLICHUBATH HJACU C IMO3MIHUHN
HOBU3HbI, OPUTMHAJIBHOCTH, HpaKTI/I‘{eCKOﬁ 3HAYMMOCTH,
OgnazneHne yHUBEpPCaIbHBIMH PETYISTUBHBIMU ACHCTBUSAMMU:
a) caMOoOpraHu3aIus:

- CaMOCTOSITEIIbHO OCYIIIECTBIISATh MO3HABATEIBHYIO
JACATCIbHOCTD, BBIABIIATH HpO6JIeMI)I, CTaBUTH u
(dhopMyaHpoBaTh COOCTBEHHBIC 3ajJiauyd B 00pPa30BaTENILHOM
ACATCIBbHOCTU U )KU3HCHHBIX CUTYallUAX;

- CaMOCTOSTENILHO COCTABIIATH TUIAH PEHICHUS TPOOIEMBI C
YYETOM HMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH
U TIpEIIIOYTEHHE.

YHUBEPCAJIbHBIMHA KOMMYHUKAaTUBHBIMHA

MYTH, CKOPOCTH U YCKOPEHUS;
YMeHune  onepupoBaTh  MOHATHSIMU:  palMoOHanbHas  (YHKIHS,
nokaszarenpHas (QyHKOMsA, creneHHas (yHKOus, Jorapudmuyeckas
¢byHKIUS, TpUTOHOMETpHYecKre QYHKINHU, 0OpaTHBIC QYHKINH; YMECHHE
CTpOUTH TpadUKH U3yYeHHBIX (YHKUWH, WUCIONB30BaTh TpadUKu MpH
W3yYEHUHU TPOLIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 3334 U3 APYTHX
yueOHBIX TPEIMETOB M 3aJad M3 pPeaIbHOW JKU3HHW; BBIPAXKATh
(bopMynamMu 3aBUCUMOCTH MEX/1Y BETHYHMHAMHU;

YMeHue pemarh TEKCTOBbIE 3aJlaud pa3HBIX THIIOB (B TOM 4HMCIIE Ha
MPOLIEHTHI, JI0JIM M YaCTH, Ha JBWKEHHE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 3a/1a91 U3 00JacTH yIpaBIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABISTH BBIPAXKECHWS, ypaBHEHHS, HEPABEHCTBA M HX
CHCTEMBI II0 YCIIOBHIO 33J1a4M, HCCIIIOBATh ITOMYYCHHOE PEIICHUE U
OLIEHUBATH MPaBAONOI00HOCTh PE3YIIBTATOB;

YMeHue onepupoBath MOHATHAMH: CpeHEe apuMeTHIECKoe, Me/ana,
HauOoJblliee W  HAWMEHbIee 3HAYCHUS, pa3Max, JUCIIepcus,
CTaH/JApPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; YMEHHE H3BIICKATH,
MHTEPIPETUPOBATh MH(OpPMAINIO, NPEACTaBICHHYI0 B TAaOMMIAX, Ha
JMarpaMmax, rpadukax, OTpaskarollylo CBOHCTBA peasbHBIX IPOIECCOB
U SBJICHHWH; TPEACTaBIATh HMH(POPMAIMIO C TIOMONIbIO TaOMUI u
JMarpaMM; HCCIIEN0BaTh CTATHCTHYECKHE JaHHBIE, B TOM YHCIE C
NpUMEHEHHEM IrpaHuecKuX METOI0B U 3JIEKTPOHHBIX CPE/ICTB;

YMeHue OnepupoBaTh MOHATUSIMU: CIy4ailHBIA ONBIT WU CIIy4ailHoe
COOBITHE, BEPOSITHOCTH CIYJallHOrO COOBITHS; yMEHHE BBIYHCIATH
BEPOSATHOCTh C HCIIOJBb30BaHHEM TpaUUECKUX METONOB; IPHUMEHSATH
(GOpMyIBI CIIOXKEHUSI W YMHOKEHHS BEPOSTHOCTEH, KOMOMHATOpPHBIC
GaxkTel W (GOpPMYNBI TIPH PEIICHWH 33/1a4; OLEHUBATH BEPOSITHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIyYaiHBIMU BETMUYMHAMH; YMEHHE
NPUBOAUTH MIPUMEPHI MPOSBICHHS 3aKOHA OOJBIINX YMCET B IPUPOIHBIX
1 OOIIECTBEHHBIX SBJICHHSAX;

YMeHune  omepupoBaTh  MOHATUSIMH:  MHOTOTPAaHHUK,  CEUCHHE
MHOTOTpaHHUKA, KyO, mapajuleNenuresn, npu3Ma, npaMuaa, Gurypa u
NOBEPXHOCTh BpAIlIEHUs, IWIMHAD, KOHYC, map, cdepa, cedeHUs
¢Gurypel BpamieHHs, IUIOCKOCTb, Kacaromascs cdepsl, IHIMHIpA,
KOHyca, IUIOMaJb MOBEPXHOCTH NHPAMUMABL, TPU3MBI, KOHYCa,
WIMHAPA, Iwomans  cdepel, o00beM Ky0a, MPSIMOYTOJIBHOTO
napajienenunena, NUPaMyipl, TMPU3MBL, IIMHAPA, KOHYca, Iuapa;
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YMCHUC I/I306pa)KaTI) MHOTOTpaHHUKN W IMOBEPXHOCTH BpaAlICHHA, HUX
CeuCHus OT pPyKH, C TOMOLIIBIO YCPTCKHBIX HWHCTPYMCHTOB H

QJICKTPOHHBIX Cp€aCTB; YMCHUEC pacrio3HaBaThb CUMMETPUTIO B
MPOCTPAHCTBE; YMEHHUE PACIIO3HABATH MMPABUIIbHBIE MHOTOIPAHHUKHY;
YmMmenue on €pUpoOBaThL IOHATUAMHU: JBUIKCHUC B IIPOCTPAHCTBC,
nofoOHble (QUTYpHl B MPOCTPAHCTBE, HCIONB30BaTh OTHOLICHUE
TUTOIIA/IeH MOBEPXHOCTEH W 00bEMOB MOAOOHBIX (UTYp MPH PELICHUU
3a71a4;

YMeHHe BBIUKCIATH T'€OMETPUYECKHe BEIWYUHBI (JJIMHA, YTOI,

mionaab, 00bEM, IIIOMIAAs MOBEPXHOCTH), HCIONB3YsS W3yUeHHBIE
(hOpMYJIBI U METOJIBI.

OK 03. IImannpoBats u
peaTr30BLIBATH COOCTBEHHOE
npodeccruoHaasHOE U
JIMYHOCTHOC pa3BUTHE,
MPEANPUHUMATENBCKYIO
JeSTELHOCTD B
npodeccroHanbHOMN chepe,
WCIIOJIb30BATh 3HAHUSI 10
(hMHAHCOBOW TPAaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX
CUTYyaIUAX

OBnazieHrie YHUBEPCATHLHBIMUA YYEOHBIMU TI03HABATEIHHBIMU
NEUCTBUSIMHU:

a) 6a30BBIC JIOTHYECKHE ICHCTBUS:

- ompeAcisaTh LEIM JSITeIbHOCTH, 3a/aBaTh MapaMeTpbl H
KPUTEPUHU UX JOCTHIKCHUS,

- pa3BHUBATh KPEATHUBHOE MBIIUICHNUE TIPU PEIICHNE KIU3HEHHBIX
po0em;

0) 6a30BbIE HCCIIEIOBATENLCKIE ICHCTBUS:

- CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHHOMY TIOMCKY

METOJOB pEIICHUS TMPAKTUICCKUX 3a7ad, IPUMEHCHHIO
Pa3IMIHBIX METOJOB TIO3HAHUS;

OsBnagenne YHHUBEPCATbHBIMHU KOMMYHUKaTHBHBIMH
JICHCTBHUSMU:

a) obmIeHue:

- apryMeHTHpPOBaHO BECTH [AHWAJIOT, YMEThb CMT4aTh

KOH(DITUKTHBIC CUTYAIINH;

0) coBMecTHas IeITEIbHOCTE:

- OLICHMBATh KA4eCTBO CBOCTO BKJAJa M KaXKJOrO YYaCTHHKA
KOMaH/Ipl B OOIIHMI Pe3yabTaT MO pa3pabOTAaHHBIM KPUTEPHSIM;
- OCYIIECTBJISITh TO3UTHBHOE CTPATETHYECKOE MOBEACHUE B
Pa3NMYHBIX  CHUTyalUsiX,  TPOSBISATH  TBOPYECTBO U
BOOOpaXkeHHe, ObITh HHUITUATHBHBIM;

OBnajieHNe YHUBEPCAIBHBIMH PETYISTUBHBIMA ACHCTBUSMHU:

a) caMOOpraHHu3aIus:

- OIICHUBATh MPUOOPETEHHBIH OIIBIT;

- CIOCOOCTBOBATH (POPMHPOBAHHUIO M TPOSBICHUIO ITUPOKOM

- YMETh TIOHATHAMMU

HPPALMOHANIBHBIE,

OIIEPpUPOBATH paunoOHaJIbHBIC,

IIOKa3aTCIbHBIC, CTCIICHHBIC, .]'IOI‘apI/I(bMI/I‘-IeCKI/Ie,

TPUTOHOMETPUYECKHE YPAaBHEHUS M HEPABEHCTBA, MXCUCTEMBI,
- yMeTh
MHOTOTpaHHUKa, Ky0, Mapajuielenures, nmpusMa, nupamuaa, ¢urypa u
MTOBEPXHOCTH BpAIeHUS, IIMIIMHAP, KOHYC, MIap, chepa, ceaeHus: Gurypot
BpaIlleHUs, ITUIOCKOCTh, Kacaromascs cdepbl, MWIMHAPa, KOHYCa,
TUIOMAAs TOBEPXHOCTH MHPAMHUABI, PHU3MBI, KOHycCa, I[WIMHIPA,
wiom@ans cheprbl, 00beM Kyba, TPSIMOYTOJIBHOTO TNapayieienumnena,
MUPaMAJBL, TPU3MBI, MWINHApA, KOHyca, IIapa; yMeHHue H300pakaTthb
MHOTOTPAaHHUKH W TOBEPXHOCTH BpAIICHUS, WX CEYEHHS OT PYKH, C
MTOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB W DJIEKTPOHHBIX CPENCTB; YMETh
pacmo3HaBaTh CHMMETPHUIO B TIPOCTPAHCTBE;, YMETh paclO3HaBaTh
MPaBUIIEHBIE MHOTOTPAHHUKU;

- YMETh OIEPHPOBATh MOHATHUSMU: MPSIMOYTOJbHAS CUCTeMa KOOpIUHAT,
KOODAWHATHI TOYKHA, BEKTOP, KOOPAWHATHI BEKTOpa, CKaJsIpHOE
MPOU3BEICHNE, Yrodl  MEXAy BEKTOpaMH, CyMMa  BEKTOPOB,
MPOU3BEIEHNE BEKTOpa HA YHCIIO; HAXOAWUTH C TIOMOIIBI0 H3yYEHHBIX

bopMyn KOOpIMHATHI CEpENMHBI OTpE3Ka, PACCTOSIHHE MEXKIY IBYMS
TOYKaMH.

OIIEPUPOBATH IIOHATHAMMU MHOT'OI'paHHHUK, CCUYCHHC




SPYIMIUH B Pa3HbIX O0NACTAX 3HAHMH, HOCTOSHHO MOBBIIIATH
CBOI1 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

- HCIIONIb30BaTh MPUEMBI pedIIeKCUH AJsl OLEHKUA CUTYallWH,
BHIOOpa BEPHOTO pElICHMSI.

OK 04. D¢ddexTuBHO
B3aUMOJEHCTBOBATh U
paboTaTh B KOJJICKTHBE
Y KOMaHJie

- TOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITCIHHOCTH U
CaMOOIIpEICTICHUIO;

-OBJIaJICHIE HaBBIKAMHU yae0HO-UCCIIeI0BATENLCKOMH,
MPOEKTHON U COLUAJIBHON JIEATEIbHOCTH;
OBnanenue YHHUBEpPCAITbHBIMU
JNIEUCTBUSIMHU:

0) coBMecTHas IeITENbHOCTE:

- MOHMMAThb W HCIIOJb30BaTh IPEUMYIIECTBA KOMAHIHOU U
WHIUBUIYaIbHON paboThI;

- MIPUHUMATh LeNnu COBMECTHOM TSI TeITHFHOCTH,
OpPraHM30BbIBATH M KOOPAMHHUPOBATH JICHCTBHUS 10 €¢
JIOCTH)KEHUIO: COCTABIIATh TUIAH ACHCTBHUH, pacIpeiessiTh POIn
C y4YeTOM MHEHHIl YyYaCTHHKOB OOCYXJaTh pe3yJbTaThl
COBMECTHOM padoThI;

- KOOPAWHHMPOBATh U BBIIOMHATH pabOTy B  YCIOBHUSX
peanpHOro, BHPTYQJIBHOTO u KOMOWHUPOBAHHOTO
B3aNMOJCHCTBHS,

- OCYIIECTBISATH IO3UTHBHOE CTPATETHUECKOE IOBEACHUE B
Pa3TUYHBIX  CHUTyalUsAX,  TPOABIATH  TBOPYECTBO U
BOOOpaxkeHue, OBITh HHAUIIMATHBHBIM

OBnaseHne yHUBEPCATbHBIMH PETYISTHBHBIMA ACHCTBUSMHU:

T) IPUHSTHAE CE0sl ¥ IPYTUX JTFOJICH:

- NPUHUMATh MOTHBBI W apryMEHTHl [PYTUX JIOAed TIpH
aHaJM3e Pe3yIbTaTOB IESTENFHOCTH;

- MPU3HABATH CBOE MPABO U MPABO JAPYTHX JFO/ICH Ha OIINOKH;
- pa3BHBaTh CIIOCOOHOCTH MMOHUMATh MHP C TO3HUIIUU APYTOro
YeNIOBEKa;

KOMMYHUKAaTUBHBIMHA

- YMEThb OIIEpUPOBATH MOHATUSAMH: CILy4aiHbII OIIBIT u
CIly4yaifHOECOOBITHE, BEPOSTHOCTh  CIy4ailHOrO  COOBITHS; YMETh
BBIUYUCIATE BEPOATHOCTH C HCIIOJIB30BaAHUEM rpa(bnquKHx METOH0B,
OPUMEHATh  (GOPMYIBl  CIIOXKEHHST W YMHOXKCHHS BEPOSTHOCTEH,
KOMOMHATOpHBIE (DaKkThl U (HOPMYIIBI MPU PEUICHWHU 3a/1a4; OIlCHUBATH
BEPOSITHOCTH  pPEATBHBIX COOBITHH; 3HAKOMCTBO CO CIy4alHBIMU
BCIIMUMHAMU, YMCHHUEC TMPUBOAUTL MNPUMEPBI IIPOABICHUA 3aKOHa
OONBIINX YHCET B IIPUPOAHBIX U OGIIICCTBCHHI)IX SIBJICHUAX,

- YMCTb CBOGOHHO OIIEPUPOBATH MMOHATUAMMU. CTCIIEHb C LIEIBIM
MoKasarelieM, KOPeHb HaTypaJlbHOW CTEIeHH, CTEeNEeHb ¢ paliOHAIBHBIM
MoKazaTejeM, CTelmeHb C  JeWCTBUTENBHBIM  (BEIIECTBEHHBIM)
moKazaTeneM, JorapuM dYuclia, CHHYC, KOCHHYC H  TaHTEHC
MTPOU3BOJILHOTO YHUCIIA;

- yMeTh CBOOOJHO OIEPUPOBATH TOHATHAMH: TpaPuk (QyHKINH,
obpatHast (YHKIUS, KOMIO3UIMs (YHKIWH, JuHeWHas QYHKIWS,
KBaapaThyHas (pyHKIMS, cTermeHHas (YHKIHS C IENbIM IOKa3aTeleM,
TpUTOHOMETpHUYeckne (DyHKIUH, OOpaTHBIE TPUTOHOMETPHYECKUE
GyHKOMM, TIOKa3aTenbHass U JorapupMudeckas (QyHKIUH; YMETh
cTpouTh Tpaduku (YHKIWHA, BBIIONHITH IMpeoOpa3oBaHusi TpadrKoOB
GbyHKIHIA;

- YMETh HCIIONB30BaTh TpapuKku QPYHKIWN IS U3Y4YEHUS MPOIECCOB U
3aBUCHMOCTEH MPH PEIICHUH 33724 U3 IPYTUX yIeOHBIX MPEIMETOB U U3
peanpHONW KU3HH; BBIpaAXKaTh (POpMylTaMH 3aBUCHMOCTH  MEXIY
BEITMYNHAMY,

- CBOOOJHO  ONEPUPOBATH  TMOHATHAMH:  YETHOCTh  (PYHKIIWH,
MEPUOANYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTH
GyHKIHH, SKCTpeMyM (YHKIIMH, HAaUOOJbIIee U HAaMMEHBIIIee 3HAYCHHUS
(yHKIMH HA IPOMEXKYTKE; YMETh TPOBOJIUThH UCCIIENOBaHNE (DYHKIINN;

- yMETh UCHONB30BaTh CBONCTBA W TPauKH (QYHKIUN I PElIeHHS
ypaBHEHUH, HEPaBEeHCTB M 3a/lady C MapaMerpamMu; H300paxaTh Ha
KOODJMHATHOM  TJIOCKOCTH  MHOMKECTBAa  PELIEHU  ypaBHEHUH,
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HCPABCHCTB U X CUCTCM.

OK 05. Ocy1iecTBIATh yCTHYIO
1 NMCbMCHHYIO KOMMYHHUKAIIUIO
HA TOCYJapCTBEHHOM SI3BIKE
Poccuiickoit ®enepauuu ¢
y4eToM 0cOOEHHOCTEH
COIIMAIIBHOTO U KyJIbTYPHOTO
KOHTEKCTa

B obnacTu 5¢TeTHYECKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHHE K MHUPY, BKIIIOYas 3CTECTHKY ObITa,
Hay4yHOrO W TEXHUYECKOrO TBOPYECTBA, CIOpTa, Tpylda H
00IIIECTBEHHEIX OTHOIIECHHUIH;

CHOCOOHOCTh BOCHPHHHMMATL pAa3JIMYHbIE BHUJBI HCKYCCTBA,
TPaJUIIMU U TBOPUECTBO CBOETO U JAPYIMX HApPOJOB, OILYIIATh
SMOIIMOHAJILHOE BO3/ICH CTBUE HCKYCCTRA;

yOKJICHHOCTh B 3HAYMMOCTH Il JIMYHOCTH M OOIIECTBA
OTEYECTBEHHOIO W  MHPOBOIO  HMCKYCCTBAa, OSTHHYECKHUX
KYJIbTYPHBIX TPAIULIMIA U HAPOJHOT'O TBOPUECTBA;

FOTOBHOCTh K CaMOBBIPOKEHHIO B pa3HbIX BHJAaX HCKYCCTBa,
CTpEMIICHHE MPOSBIIATH KAYECTBA TBOPUCCKOM JINYHOCTH;
OsBnajenne YHHBEpPCATbHBIMU KOMMYHHUKATHBHBIMH
NIEUCTBUSIMU:

a) obmreHue:

OCYILECTBIIATh KOMMYHHUKAIIMK BO BCEX chepax KU3HH;
pacro3HaBaTh HeBepOaJIbHbIC CPEACTBA OOIEHHUS, IMOHMMAThb
3HAYCHHUE COMHMAIBHBIX 3HAKOB, PAcHO3HABaTh IMPEAITOCHIIKA
KOH(IMKTHBIX CUTYaIlUil U CMATYATh KOH(IUKTBL;

Pa3BEPHYTO U JIOTHIHO M3JIaraTh CBOIO TOUKY 3PECHHUS C
HCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

- YMEThb ONEpUPOBATh MOHATHAMHM: CpenHee apupMeTnieckoe, MeIuaHa,

HauOonpllee M  HauWMEHblee 3HAa4YeHWs, pa3Max, JAucIepcus,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOro Habopa, YMEHHE H3BJICKaTh,
WHTEPIIPETUPOBATh MHQPOPMAIIMIO, NPEACTABICHHYI0O B TaONUIaX, Ha
Juarpammax, rpaukax, OTpakarolyo CBOUCTBa

pealbHBIX TPOLECCOB M SIBIICHUW; MPEACTAaBIATh, HHOOPMAIHIO C
MOMOIIBIO TaONHIl U TUarpaMM; MCCIE0BATh CTATUCTUYECKHE JTAaHHBIE,
B TOM YHCJIE C MPUMEHEHHEM TrpaduIecKuX METOJOB U DIIEKTPOHHBIX
CPEICTB;
- yMEThb
MIPOCTPAHCTBO,

ONCprupoBaTh IOHATHAMH: TOYKaA,
JIBYTPAaHHBIM  yroJl, CKpELIMBaIOIINECs
NnapauiCIbHOCTG U NCPIICHANKYIIIPHOCTE NPAMBIX U HHOCKOCTeﬁ, yroi

npsiMasi, TUIOCKOCTb,

HpsIMBIE,

MEXKIy TPSAMBIMH, YTOJI MEXAY MPSMOH M TUIOCKOCTBIO, YTON MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE MEXKIY
MPSMBIMH, PACCTOSHHUE MEXKY INIOCKOCTSAMH;

YMETh HCIIONBh30BATh P PEIICHNH 3aa4 H3Y4YCHHbBIE (PAKThI U TEOPEMBbI
TUTAaHUMETPUHN; YMEHHE OILIEHUBATh pa3Mepbl OO0BEKTOB OKPYXKAIOIIETO
MHpa.

OK 06. IIposBasTh
IPaXXJIAHCKO-MATPUOTHYECKYIO
MO3HUIIHIO, IEMOHCTPUPOBATh
OCO3HAaHHOE IIOBENEHNE Ha
OCHOBE TPAJUITHOHHBIX
00111eYEeT0BEYECKHUX [IEHHOCTEMH,
B TOM YHUCIIE C YYETOM
rapMOHH3AINN
MEXHAIMOHAIBHBIX U
MEKPEITUTHO3HBIX OTHOIICHUH,
MPUMEHSTH CTAHIAPTHI
AHTHKOPPYMIIHOHHOTO

OCO3HaHWE  OOYYAIOIMMHUCSA  POCCHUICKON
HUAECHTUYHOCTH;

LIeJICHAIIPAaBICHHOE Pa3BUTHE BHYTPEHHEH MO3ULIUN JIUIHOCTH
Ha OCHOBEIYXOBHO-HPABCTBEHHBIX LIEHHOCTEH HapoaOB
Poccuiickoit ®enepanuu, HUCTOPUYECKUX U HALMOHAIBHO-
KyJBTYPHBIX Tpaaului, (HOpMHUPOBAHUE CHUCTEMbl 3HAYMMBIX
LIEHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYNLUOHHOI'O MUPOBO33PEHUS,
MIPaBOCO3HAHMSA, 3KOJIOTMYECKOH KYJIbTYpHI,
CTaBHTh LIENH M CTPOUTH )KU3HEHHBIE TUIaHBI;

B wactu rpaskaaHCKOro BOCTIMTaHUS:

rpa)xaaHCKon

CIIOCOOHOCTH

OCO3HaHHEC CBOUX KOHCTUTYHHOHHBIX IIpaB U O6H33HHOCT€ﬁ,
YBAKCHUEC 3aKOHA U MTPABOIIOPAJKA,
OPpUHATUC TPAAUTTHOHHBIX HAIIMOHAJIBbHBIX, O6I]_[€LI€J'IOB€LI€CKI/IX

-yMETh ONEPUPOBATh MOHATHAMMU: NMPSIMOYTOJIbHASI CUCTEMa KOOPAMHAT,
KOOpJIMHATBl TOYKH, BEKTOp, KOOPIMHATHI BEKTOpa, CKaIIPHOE
IPOM3BENCHUE, YIOl  MEXAY BEKTOpaMH, CyMMa BEKTOpOB,
IPOMU3BECHUE BEKTOpAa HAa YHMCJIO; HAXOOWTH C IOMOILBI0 M3yYEHHBIX
bopMyn KOOpAMHATBHI CEPEIAMHBI OTPE3Ka, PACCTOSHUE MEXKIY IBYMS
TOYKaMU;

-yMETh BBIOMPATh TMOAXOASLIMHA HW3YyYEHHBIH METOJ [UIl pELICHUS
3aJlauu, paclo3HaBaTh MaTeMaTHUECKHe (PaKThl U MaTEMaTHUECKHE
MOJIEJIH B IIPUPOAHBIX U OOIECTBEHHBIX SBJICHUSIX, B HCKYCCTBE;
-yMEHHE PHUBOIUTD MIpUMEpPHI MaTeMaTHYECKUX
OTKPBITUHPOCCUNCKOMNMHUPOBOMMATEMATHYECKOMHAYKH.

- YMETb OIEpPUPOBATh IOHATUSMHU: CIIyYailHBIi ONBIT W Clly4dailHOe
COOBITHE, BEPOATHOCTH CIy4alHOTO COOBITHS; YMEThb BBIUYUCIATD
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TYMaHUCTHYECKUX U JIEMOKPATHUUYECKUX LIEHHOCTEH;
FOTOBHOCTh ~ TNPOTUBOCTOSTH ~ MJIEOJOTHMHM  3KCTPEMHU3MA,
HaIlMOHANIN3Ma, KkceHodobuw, JTUCKPUMUHAIIIU
mocouuvalabHbIM, PCIUTHMO3HBIM, pPaCOBbIM, HAaIIMOHAJIbHBIM
MIpU3HaKaM;

TOTOBHOCTH BCCTU COBMCCTHYIO ACATCIBHOCTb B HHTCPECAX
IpaXXIaHCKOrO0 OOIIeCTBa, Y4aCTBOBaTh B CaMOYIIPABICHUU B
00111e00pa30BaTEIbHON  OpraHU3alMUU  JICTCKO-IOHOIIECKUX
OpTaHM3AIIMSIX;

YMCHUE BSaI/IMOILeI\/'ICTBOBaTB C COUMaJIbHbBIMM MHCTUTYTaMU B
COOTBETCTBHU C UX q)YHK]_[I/IHMI/I NHAa3HAYCHHUEM,

TOTOBHOCTH K FYMaHHTapHOﬁ u BOJIOHTGpCKOI:IIICS[TCHBHOCTH;
MaTPUOTUICCKOIOBOCIIMTAHUA

- c(hOPMHUPOBAaHHOCTh poccuiickoi rpa)xaaHCKou
UAECHTUYHOCTH, MAaTPUOTU3MA, YBAXXEHUS K CBOEMY Hapony,
YyBCTBa OTBETCTBEHHOCTH Iepel PonnHOM,roplocTH 3a CBOU
Kpaii, cBoto PomuHy, CBOM A3BIK W KYyJbTYpY, MNpOILIOE U
HacTosIIee MHOTOHAITMOHAIBHOTO Hapoaa Pocenu;

- IIEHHOCTHOE OTHOIIEHHE K T'OCYJapCTBEHHBIM CHMBOJAM,
HWCTOPUYECKOMY H TPHUPOJHOMY HACIEANIO0, TaMATHHKAM,
TpaguusaM HaponoB Poccuu, noctukenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/E;

- uJeiHas yOeXIeHHOCTh, TOTOBHOCTD K CIIY)KEHHUIO W 3aIlUTe
OtedecTBa, OTBETCTBEHHOCTh 3a €ro Ccynap0y; OCBOEHHBIE

00yJaroIMMUCS MEXIIPEIMETHbIE
NOHATUST W yHUBEpCANbHBIE  y4eOHbIE JeHCTBUS
(perynsaTHBHBIE, M03HaBaTEIbHEIE,
KOMMYHUKATHBHEBIE);

- CHOCOOHOCTP HMX HCIIOJb30BAaHUSI B II03HABATEIBHOH U
COLIMAJIbHOM TNpakTHKe, TI'OTOBHOCTb K CaMOCTOSTEILHOMY
IUTAHUPOBAHMIO M OCYIIECTBICHHIO y4eOHOH AeSTeIbHOCTH,
OpraHu3aluy y4eOHOr0 COTPYIHHYECTBA C I€IAarOorH4eCKUMHU
paboTHUKAaMH W CBEPCTHHKAMM, K YYAaCTHIO B IIOCTPOEHHUU
WHAMBUAYaIbHON 00pa30BaTENbHON TPaeKTOPHH;

- OBJAJeHHE  HABBIKAMU  y4eOHO-HMCCJIEe0BaTEIbCKOH,

BEPOSATHOCTh C HCIOJb30BaHUEM TpPadUUYECKUX METOJ0B; MPUMCHSThH
(GopMysBl CIHOXKCHUS M YMHOXKCHHS BEpPOATHOCTEH, KOMOWHATOPHBIC
¢dakTtel ¥ (OpMyJBl MPH PEIICHUU 3ajay; OICHUBATH BEPOSTHOCTH
peaNbHBIX COOBITHI; 3HAKOMCTBO CO CIIYYaiHBIMH BEIMYMHAMU, YMECHUC
MPUBOJUTH IPUMEPHI IIPOSBIICHUS 3aKOHA OOJIBIIMX YHCET B TPUPOTHBIX
1 OOIIECTBEHHBIX SIBJICHUSX.
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HpOGKTHOﬁ n COLII/IaHLHOﬁ JCATCIIBHOCTHU

OK 07. ConeiicTBOBaTh
COXpaHEHHIO OKpYKaloIen
cpensbl, pecypcocOepekeHuIo,
MPUMEHSITh 3HAaHUS 00
W3MEHEHUH KIIMMaTa,
MPUHIUITEI OEPEKITNBOTO
MPOHU3BOACTBA, 3)(HEKTHBHO
JIEHCTBOBATh B UPE3BBIYANHBIX
CHUTYaIUAX

- HE IPUHUMAaTh ACUCTBUS, IPUHOCALIUE BPEI OKPYXKaIOLeil
cpene;

- yMeTb IPOTrHO3UPOBATH HEOIATONPHSTHBIC
3KOJIOrMYECKHUE TIOCIEACTBUS IPEAIIPUHUMAEMBIX JEHCTBUM,
NIPENOTBPAIATh UX;

PAaCIIMPUTD OIBIT JESITEIBHOCTH IKOJIOTNYECKON
HaIIpaBJICHHOCTH;

- pa3pabaThIBaTh IUJIAH PELICHUs IPOOJIEMBI C yU€TOM aHAJIHM3a
HAMEIOIINXCS. MAaTEPUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

- OCYILECTBJIATH LEICHAIIPABIICHHBIN IIOUCK IIEPEHOCA CPEACTB
U CII0c000B JEHCTBUS B MTPO(ECCHOHAIBHYIO CPENY;

- yMETb IIEPEHOCUTh 3HAHUS B I03HABATEIbHYIO U
MIPaKTHUYECKYIO 00JIACTH KU3HEACATENbHOCTH;

- IpeyIaraTb HOBBIE IPOEKTHI, OLIEHUBATh UIECH CIIO3ULIHN
HOBH3HBI, OpDUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

- J1aBaTh OLICHKY HOBBIM CHTYallWsIM, BHOCHUTb KOPPEKTHBEI B
JEATENBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIAM

-yMETh ONEpUPOBATH MOHATHIMH: (QYHKIHSI, HeTIpepbIBHAs QyHKIMS,
MPOM3BOAHAS, IEPBOOOpa3Has, ONpeesIeHHBI HHTErpal;, YMETh
HaXOJUTh IPOU3BOAHBIC dJIEMEHTAPHBIX (DYHKINH, HCTIONB3YsI
CIIPpaBOYHBIC MAaTCpHUaAJIbl; UCCIICA0OBATL B HpOCTefIHIPIX clrydasax
Q)YHKHI/II/I Ha MOHOTOHHOCTb, HAXOIUTH HaI/IGOJ'H)IHI/IC 1 HAUMCHBIIINE
3Ha4YeHUS QYHKIHI; CTPOUTH rPpa)IKK MHOTOYJICHOB C UCIIOJIb30BAHUEM
amnmapara MaTeMaTH4eCKOro aHalli3a; MPUMEHSTh IPOU3BOIHYIO MTPH
peuI€HrU 3aaa4 Ha JBUXKCHHUEC, PCIIATh

IMPAKTUKO-OPUECHTUPOBAHHBIC 3a/Ia41 HAa HaI/IGOHLIHI/Ie 1 HAUMCHBIIINEC
3HA4YECHUs, HAHAXO0XXJIEHUE IIyTH, CKOPOCTH U YCKOPEHU,

= YMETh ONICPpHUPOBATH MOHATUAMM: IBUKCHHUE B IIPOCTPAHCTBE,
NoJI00HBIE (DUTYPBI B IPOCTPAHCTBE; UCTIONB30BATh OTHOIIICHHE
TUTOMIA/IEH OBEPXHOCTEW U 00BEMOB MTOO0HBIX (QUTYD TIPU PEIICHUH
3aj1ay;

YMETb BBIYHCIISATH T€OMETPUIECKHE BETMYMHBI (JUTMHA, YTOJ, TUIOMIAIb,

00BeM, TUTOIIAAb IOBEPXHOCTH ), HCIIONB3YS H3ydeHHBIC (POPMYIIBI 1
METO/IBL.

IIK 1.1. [IpoBOIUTEL BXOTHOM
KOHTPOJIb KaYeCTBa ChIPhS,
oy adpukaToB, mapaMeTpoB
TEXHOJOTMYECKHUX MPOIECCOB,
Ka4yecTBa TOTOBOM MPOIYKIIHN

MeranpenMerHbie pe3yabTaThl OCBOEHUS OCHOBHOM
00pa3oBaTEeNbHON MPOTrPaMMEI TOJKHBI OTPaXKaTh:

OBnaneHne yHHBEpPCATbHBIMH y4eOHBIMH TO3HABATEIHHBIMU
JEHCTBUSAMU:

a) 6a30BBIC JIOTHYECKHE TEHCTBHS:

YCTaHaBIIMBATh CYIIECTBEHHBIA MPHU3HAK WM OCHOBAHUS IS

CpaBHEHUs, KiTaccu(UKaIuu 1 0000IIeHNUS;

BBISIBJIATH 3aKOHOMEPHOCTH " MPOTUBOPEUUS B
paccMaTpUBACMBbIX SIBICHHSX;

0) 0a30BbIC HCCIICIOBATEIILCKIE TEHCTBHS .

(GbopMHpOBaHHE HAYYHOTO THIA MBIIUICHUS, BJaJCHUC
HAyYHOM  TEPMHUHOJOTHMEH, KJIFOUCBBIMH IOHATHSIMH U
METO/IaMU;

BBISIBJIATH IPUYNHHO-CJICICTBEHHBIC CBSI3U U aKTyalTH3UPOBATh
3a1ady, BBIIBUTATh THUIOTE3y €€ PpEIICHHS , HaXOIUTh
apryMeHTBl U1  JOKa3aTeIbCTBA CBOUX  YTBEPIKICHH,

3aJaBaTh MapaMeTpbl M KPUTEPUU PpeElIeHHs; pa3padaThiBaTh

Brnanenne Meromamm I0Ka3aTeNbCTB, AITOPUTMAMU pPEIICHHS 3ajad;
yMeHrne (OpMyIHpOBATh  ONpPENENCHHUs, AaKCHOMBI ¥  TEOPEMBI,
OPUMEHATh WX, TPOBOAUTH IOKAa3aTENbHBIE PACCYXICHUS B XOJIe
pelIeHns 3a1ad;

YMeHue onepupoBaTh MOHATHAMHU: CTENEHb YHCIA, JorapupM Uucia;
YMEHHE BBINOJIHUTH BBYHCICHHE 3HAYCHWH W IpeoOpa3oBaHUs
BEIPQXEHUU CO CTEMEHsSMHU M Jorapudmami, mpeodpazoBaHUE APOOHO-
PALMOHATBHBIX BBIPAKECHHIA;

YMeHHe orepupoBaTh MOHATUSMH: PAalMOHAJBHBIC, HPPAIMOHAIBHEIE,
HOKa3aTelbHbIe, CTENEeHHBIE, JOorapu(pMUUecKue, TPUTOHOMETPHIECKUE
yYpaBHEHHMS M HEPABEHCTBA, X CUCTEMBI;

YMeHue onepupoBarh MOHATHAMM: (PYHKUMSA, HEpepbIBHAs (QyHKIM,

NPOMU3BOAHASA, IIepBOOOpa3Has, ONpENEIEHHbI WHTErpaj; YyMeHHe
HaxXOIUTh IPOU3BOIHBIC  JJIEMEHTAPHbIX  (DYHKUMHA, HCHOJIB3YS
CIpPaBOYHBIE MAaTEpUaNIbl; MCCIEAOBATh B IMPOCTEHIINX  CIy4asx

(I)YHKL[I/II/I Ha MOHOTOHHOCTb, HaXOJHTb HanOONbIINE U HAaHMEHBIINE
3HAYCHUA (bYHKL[Hﬁ; CTPOUTH Fpa(l)I/IKI/I MHOI'OYJICHOB C MCITIOJIb30BAHHMEM
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IUIaH PEIICHUS MPOOJIeMbl C YYETOM aHalM3a HMMEIOIINXCS
MaTepUaIbHBIX U HEMAaTePHAIbHBIX PECYPCOB;

B) pabota c nHpopMauen

BJIAACTh HaBbIKAMH IOJYYCHUS I/IH(bOpMaHI/II/I 13 HCTOYHHKOB
pa3sHbBIX THIIOB, CaMOCTOATCIBHO  OCYHICCTBJIATH ITOUCK,
aHaJ M3, CHCTEMATH3allMI0 M HHTEPIpETalio HH(POPMAIMN
Pa3IMYHBIX BUIOB U (OPM MPEIICTABIICHHUS;

UCIIONB30BaTh cpencraa UH()OPMAILIHOHHBIX u
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEeUHICHNU KOIHUTUBHBIX,
KOMMYHUKAaTUBHBIX u OpraHu3alOHHBIX 3aaa4 C
coOII0IcHuEM TpeOOBaHMIA SPTrOHOMUKH, TEXHUKH
0€301aCHOCTH, THTHEHbBI, PEeCypCOCOepeKeHHs, MPAaBOBBIX M
STUYECKAX HOPM, HOPM MH(POPMAITMOHHOH Oe30MacHOCTH

Osnagenne
NEUCTBUSIMHU:
0) coBMecTHas JIeITENbHOCTE:

mpeuiaraTh HOBBIE TPOEKTHI, OIEHUBATh HICH C TO3UIIUU
HOBH3HBI, OPUTUHAIBHOCTH, TPAKTUIECKON 3HAUNMOCTH ;
OCYIIECTBIIATh TIO3UTUBHOE CTPATETHYECKOE TIIOBEACHHE B
Pa3TUYHBIX  CHUTyalUsAX,  TPOABIATH  TBOPYECTBO U
BOOOpakeHue, OBITh HHUITHATHBHBIM

OBnaseHne YyHUBEPCATBHBIMH PETYISTUBHBIMH JEHCTBUIMU:
a) caMOoOpTraHN3aIHsI:

JaBaTh OIEHKY HOBBIM CHUTYallusiM; JejaTh OCO3HAHHBII
BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
penIeHus;

0) CaMOKOHTPOITb:

BIAJeTh HABBIKAMW  TIO3HABATENIFHOW  pe(IeKCHu  Kak
OCO3HAHUS COBEPIIAEMBIX JIEHCTBHA W  MBICIUTEIHHBIX
IIPOIECCOB, UX PE3YJIHPTATOB M OCHOBAHUI

YHUBEpCaJIbHBIMU KOMMYHUKaTUBHBIMHA

ammapata MaTEMaTHYECKOTrO aHalH3a; MPHUMEHSTh MPOU3BOAHYIO NPHU
pelLlIeHnW 3ajad Ha ABIDKCHHWE, pellaTh MPAaKTUKO-OPUEHTHUPOBOYHBIC
3aJjaud Ha HauOoJbIINEe ¥ HAWMEHbBIINE 3HAYCHHS, Ha HaXOXJCHHE
MYTH, CKOPOCTH U YCKOPEHUS;

YMeHune  onepupoBaTh  MOHATHSIMU:  palMOHANbHAs  (YHKIWS,
nokaszarenpHas (QyHKOMsA, creneHHas (yHKOus, Jorapudmuyeckas
¢byHKIUS, TpUTOHOMETpHYECKHE (DYHKINHU, 0OpaTHbIe (PYHKIIUHN; YMEHUE
CTpOUTH TpadUKH U3YyYCHHBIX (YHKIUH, MCIOIb30BATh TPapUKH HpPH
W3y4YEHUHU TIPOLIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 33/1a4 U3 APYTHX
yueOHBIX TPEIMETOB M 3aJad W3 pPeabHOW JKU3HHW; BBIPAXKATh
bopMynamu 3aBUCUMOCTH MEX/1Y BETHYHMHAMHU;

YMeHue pemarh TEKCTOBbIE 3aJladd pasHbIX THIIOB (B TOM YHUCIEe Ha
MPOLIEHTHI, JIOJIN M YaCTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 3aJIa91 U3 00JacTH yIpaBIeHUs JIMYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABISTh BBIPAXKEHWS, ypaBHEHHS, HEPABEHCTBA M HX
CHCTEMBI II0 YCIIOBHIO 3aJa4M, MCCIIETOBATh IONYUCHHOE PEIICHHE U
OIICHUBATh IPABIONO00OHOCTh PE3YIIbTATOB;

YMeHue oneprpoBaTh MOHATHAMHU: CpeiHee apupMETHIECKOe, MEINaHa,
HanOonbIlee ¥ HAWMEHbIIEE 3HAYEHMs, pa3Max, JHcIepcus,
CTaH/JApPTHOE OTKJIIOHEHHWE YHCIOBOro Habopa; yMEHHE H3BJIEKaTh,
MHTEPIPETUPOBATh MH(OpPMAINIO, NPEACTaBICHHYI0 B TAaOMUIAX, Ha
JIrarpaMmax, rpadukax, OTpaskarollylo CBOWCTBA PeasbHBIX IPOIECCOB
U SBJICHHWH; TIPEACTAaBIATh HMH(POPMAIMIO C TIOMONIbIO TaOmuIl u
JMarpaMM; HCCIIEN0BaTh CTATHCTHYECKHE JaHHBIE, B TOM YHCIE C
pUMEHEHHEM IpadUueckuX METOJIOB M DJICKTPOHHBIX CPEJICTB;

YMeHue OonepupoBaTh IMOHATUSMU: CIIy4alHBIA OIBIT W CllydailHOe
COOBITHE, BEPOSTHOCTH CIy4allHOrO COOBITHS; yMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIOJIBb30BAaHHEM Tpa(UUECKUX METONOB; IPHUMEHSATH
(GOpMyIBI CIIOXKEHUS W YMHOKEHHS BEPOSTHOCTEH, KOMOMHATOPHBIE
GaxkTel W GOpPMYNBl TIPH pPEIICHWH 3a/1a4; OLCHUBATH BEPOSTHOCTH
peaIbHBIX COOBITHIT; 3HAKOMCTBO CO CIyYaiHBIMU BETMUYMHAMH; YMEHHE
NPUBOAUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJIBIINX YUCET B IPUPOIHBIX
1 OOIIIECTBEHHBIX SBJICHHSX;

YMeHue onepupoBaTh IOHATHSAMM: TOUYKa, MpsiMas, IJIOCKOCTb,
NPOCTPAHCTBO, JIBYTPaHHBIA  yroJ, CKPEIIMBAIOLIMECS  IPSIMBIE,
napajyiebHOCTh U MEPIEHANKYISPHOCTh MPSIMBIX U TJIOCKOCTEH, yrod
MEXKAY NPSIMBIMH, YroJd MEXAY NPAMOW M IUIOCKOCTBIO, IOl MEXKAY
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TJIOCKOCTSIMU, PACCTOSHUE OT TOYKHU JIO TJIOCKOCTH, PACCTOSHUE MEXKITY
MPSIMBIMHU, PACCTOSIHUE MEXKIY IUIOCKOCTSIMU; YMEHHE HCIIOJIb30BaTh
NpH pElIeHUH 3aJad M3Y4YCHHbIC (DAKTBl M TEOPEMBI ILJIAHUMETPUU;
YMEHHUE OLICHUBAThH pa3Mephbl 00BEKTOB OKPYKAFOIIEI0 MHUPA;

YMeHHE ~ OnepupoBaTh  MOHATHUSMH:  MHOTOIDAHHUK,  CCUCHHE
MHOIOIpaHHUKa, Ky0, Mmapauienenuies, npu3Ma, nupaMmuaa, Gurypa u
MOBEPXHOCTh BpAIlCHUS, IWIMHIP, KOHYC, map, cdepa, cedeHus
Gurypbl BpallleHHs, TIUIOCKOCTb, Kacaromascs cQepbl, UIMHIPA,
KOHyCa, IUIOM@Jb IOBEPXHOCTH IMHPAMHUBI, IPHU3MbI, KOHYCA,
UWIMHIpPA, IJIomans  cdepsl, o00beM Kyba, MHPSMOYrOJIbHOIO
napajuieiienumneaa, MNUPaMHIbl, MPHU3MbBL, IMIIMHApPA, KOHYyCa, IIapa;
yYMEHHE M300paxkaTh MHOTOTPAaHHUKHA W TOBEPXHOCTU BpAICHUS, UX
CEUYEHUS OT PYKHA, C TIOMOIIbI0 UYEPTSKHBIX HHCTPYMEHTOB U
9JICKTPOHHBIX  CPEACTB; yMEHHE pACIO3HaBaTh CHUMMETPHIO B
MPOCTPAHCTBE; YMEHHE PACIO3HABATh IPaBUIbHBIE MHOTOIPAaHHHUKH;
YMeHHE OIepupoBaTh IOHATHUSAMHU: JBHXKCHHE B IPOCTPAHCTRBE,
noJiIo0HbIe  (QUTYpHl B MPOCTPAHCTBE, HCIONB30BaTh OTHOIICHUE
TUIOMA/iel MOBEPXHOCTEH W 00bEMOB TOAOOHBIX (QUTYp TIPU pElICHUU
3a/1ay;

YMeHHe BBIUHCTATh T'€OMETPUYECKHE BEIWYUHBI ([IMHA, YTOI,
IIOMaab, OOBEM, IUIOMIANb TIOBEPXHOCTH), HCHONB3ysd H3ydEHHBIE
(hOpMyYITBI U METOJIHI,

YMeHne oneprupoBaTh MOHATUSIMIE: IPSMOYTOJIbHAS CUCTEMa KOOPIMHAT,
KOODAWHATHI TOYKHA, BEKTOpP, KOOPAWHATHI BEKTOpa, CKaJSPHOE
MPOU3BEACHNE, Yrol  MEKIy BEKTOpaMH, CyMMa  BEKTOpOB,
MPOU3BEICHNE BEKTOpa HAa YHCIIO; HaXOOUTh C TOMOIIBI0 M3YYEHHBIX
(dhopMyT KOOPAWHATHI CEPEIVHBI OTPE3Ka, PACCTOSHHUE MEKITY IBYMS
TOYKaAMU;

YMeHue BEIOUpATh MOAXOASIINN U3YIEHHBIA METO/ IS PEIICHHUS
3a/1a4uM, Pacrio3HaBaTh MaTeMaTHYecKue (DaKThl 1 MaTEMaTHIECKIE
MOJIENTN B IPUPOHBIX U OOIIECTBEHHBIX SBJICHUSAX, B UCKYCCTBE;
YMEHHE TTPUBOANTH MTPUMEPH MATEMAaTHIECKUX OTKPBITHH POCCUHCKOM
Y MUPOBOH MaTEMaTH4YECKON HAYKHU.

1K 2.1. PazpabaTbiBaTh
KOHCTPYKTOPCKYO
JTOKYMEHTAIUIO JUIs

MeTanpezLM CTHBIC

PE3YIbTAThI OCBOCHHUA

06pa30BaTeJ'IBHOI>i MporpaMMhbl JOJKHBI OTpaXaThb:

OBiageHue

YHUBCPCAJIIbHBIMU

OCHOBHOH

yueOHBIMU

Bnanenue wmetomamu A0Ka3aTCJIbCTB, aJrOPUTMaMU PCUHICHUA
3ala4; YMCHHC (I)OpMy.]'H/IpOBaTB OMNpCACIICHUA, aKCUOMbI H
TCOPCMBI, IMPUMCHATDH ux, IMPOBOIUTH J0Ka3aTCIbHBIC
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HM3TOTOBJICHUS JACTaleH
Y3JIOB, CEKLIMI KOPITYCOB

MO3HABATEIbHBIMU JICHCTBUSMMU:

a) 0a30BbIC JIOTUYCCKHUE JICHCTBUS:

- CaMOCTOSATEIBHO (POPMYIHPOBATH M AKTYATU3HPOBATH
mpo0eMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCHUTh KOPPEKTHBBI B JCSITEIHHOCTh, OIICHUBATH
COOTBETCTBUE PE3yAbTATOB IIEJISIM, OICHUBATh PHCKHU
MOCJICICTBUM NCATCILHOCTH;

0) 0a30BbBIC UCCIEAOBATEIIbCKUE ACHCTBUSA:

- OBIQJCHHUE BHUIAMH JEATCILHOCTH I10 TIOTYYCHHUIO
HOBOTO 3HAHHS, €T0 HHTEPIPETAIINH, TPEOOPa30BaHUIO U
MPUMEHCHHUIO B Pa3IMYHBIX YYEOHBIX CHTYAIHSIX, B TOM
YHCIIC TIPH CO3JIAaHUH YIECOHBIX M COITUAITBHBIX TPOSKTOB;
- OCYIIECTBIIATH IIeJICHANPABICHHBIA MOWCK TepeHoca U
Croco00B JefCTBHS B MPOGECCHOHANBHYIO CPELY;
OBnajeHne  YHUBEPCATBHBIMH  KOMMYHUKATHBHBIMHU
NEUCTBUSIMU:

0) coBMeCcTHas ACSITEIBHOCTD:

- KOOPAMHUPOBATH U BBINOJHATH pabOTy B YCIIOBHUSAX

peanpbHOTO, BHPTYyaJJbHOTO ¥ KOMOWHHpPOBAaHHOTO
B3aHMOJIEHCTBU,

OsgnageHue YHUBEPCATbHBIMHU PETYISITUBHBIMU
NEUCTBUSIMU:

a) caMOOpraHHu3aIus:

- CaMOCTOSITENIbHO COCTaBIISATh IJIaH PEIICHUs TPOOIEMBI
C Y4eTOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOYHOCTEH U MPEATNOYTCHUN.

paccyXJeHus B X0/1€ PELICHHUs 3a/ay;

YMeHue omnepupoBaTh MOHATHSAMH: CTEICHb YHCIA, JOTapudm
YHUClIa; yYMEHHE BBINIOJHUTH  BBIUMCICHHE 3HAYCHUU W
npeoOpa3oBaHus BBIPAKCHHHM CO CTEMEHSAMHU W Jorapudmamw,
npeoOpa3zoBaHue IPOOHO-PAMOHATEHBIX BHIPAKCHHI;

YMenue OIIEPUPOBATH MIOHATUSAMM: paluMoOHaIbHbIE,
VPPALMOHAJIBHEIE, MIOKa3aTeNbHbIE, CTEIICHHBIE,
JorapudmuuecKkue, TPUTOHOMETPUYECKHE  YPaBHEHHS W

HEPaBEHCTBA, X CHCTEMBI;

YMeHue omnepupoBaTh IMOHATHUSAMH: (YHKIHSA, HENpepbIBHAS
GyHKUMS,  TPOU3BOJHAs,  IMepBOOOpa3Has,  OINpeAeTICHHbIN
WHTETpa], YMEHHE HaxOIWTh TPOU3BOJHBIC 3JIEMEHTAPHBIX
GyHKIUH, WCTONB3ysl CIPaBOYHBIE MaTepUAIIbl, MCCIENIOBATh B
NPOCTEWIINX CiIydasX (YHKIAM Ha MOHOTOHHOCTH, HAaXOJWUTh
HanOoOJIbIINe W HaWMEHBbIIME 3HA4YeHUs (QYHKIUH; CTPOUTH
rpagukyd  MHOTOYJIEHOB €  HCIIOJIb30BAHHWEM  ammapara
MaTEeMaTHYeCKOTO aHalu3a; MPUMEHATh MPOU3BOAHYIO TpHU
pelleHnyd  3aJady = Ha  JBWKEHHWE,  pemiarb  MPaKTUKO-
OpUEHTUPOBOYHbIE 3a/Ja4yll HAa HAWOOJbIIME U HaWMEHBIINE
3HAYEHUS], Ha HAX0XKJIEHUE IyTH, CKOPOCTU U YCKOPEHUS,

YMeHue onepupoBaTh MOHATHSAMH: palMOHaNIbHAas (QYHKLHUA,
nokasaresibHas GyHKIUS, cTerieHHas QyHKIus, JorapupmMuyeckas
GYHKIUSA, TpUTOHOMETpHYeCcKue (GyHKIMU, oOpaTHbIe (DYHKIINH;
YMEHHE CTPOUTh TpadUKU H3Y4YEHHBIX (YHKIMI, HCIOIb30BATh
rpaguky Mpu HM3Yy4EeHHH TMPOLIECCOB M 3aBHCUMOCTEH, MpH
pelleHnr 3aJa4 M3 JAPYruxX Y4eOHBIX MPEeIMETOB M 3a7ad U3
pealbHOM KHU3HU; BBIpaXKaTh (HOpMylIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMU;

YMeHue pemaTh TEKCTOBBIE 3aJlaud Pa3HbIX TUIOB (B TOM YHUCIE
Ha TMPOLEHTHI, JOJM M YacTH, Ha JIBWXKEHHE, paboTy, CTOUMOCTh
TOBapOB M YCIYyr, HAaJOTH, 3aJaud W3 00JacTH yIpaBJIEHUS
JUYHBIMU U CEeMEHWHBIMH (PMHAHCAMH); COCTABIIATH BBIPAKCHHS,
ypaBHEHMs, HEPABEHCTBA M WX CHCTEMBI 10 YCJIOBHIO 33/a4H,
UCCIIeI0BaTh MOJIy4YeHHOE pelieHue u OIICHUBATh
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IpaBAONOA00HOCTb PE3YIIBTATOB;

YMeHue omnepupoBaTh MOHATUSAMHU: CpenHee apu(METHUECKOe,
Me[MaHa, HauOoJblllee U HaUMEHbLee 3HA4YEHUs, pa3Max,
JMCIIepCusl, CTAHJAPTHOE OTKJIIOHEHUE YHUCIIOBOTO HA0OPa; yMEHUeE
U3BJICKaTh, HHTEPIPETHPOBATH HH(POPMAIHIO, MTPEACTABICHHYIO B
TabNMIaX, HA JAMarpammax, rpadukax, OTpakaloUIyl0 CBOWCTBa
peaIbHBIX IPOLECCOB U SIBJICHUN; MPEACTABIATh UH(POPMALIUIO C
MOMOUIBI0 TAOMUI] M JUarpaMM; HCCII€OBaTh CTaTHCTUYECKUE
JaHHbIE, B TOM YHUCIJI€ C NMPUMEHEHHEM IpapUUecKuXx METO/J0B U
AIIEKTPOHHBIX CPE/ICTB;

YMeHue oneprupoBaTh NOHATUAMH: CIIydalHBIN ONBIT U CIydallHOE
coOBbITHE, BEPOSATHOCTD CIIy4allHOTO COOBITHS; YMEHUE BBIYUCIISTD
BEPOSITHOCTh €  HCMOJb30BaHUEM TpadUUYeCKUX METOJIOB;
NPUMEHITh (OPMYJBI CIOKEHUS M YMHOXEHHSI BEPOSATHOCTEM,
KoMOMHaTopHble (akTbl U GOpMyJabl HpPHU pELIeHHH 3ajady;
OLICHUBaThb BEPOATHOCTH pPEATbHBIX COOBITHI; 3HAKOMCTBO CO
CllyyallHBIMM  BEJIMYMHAMHU; YMEHHE MPHUBOJUTH  IIPUMEPHI
OpPOSIBICHUS 3aKOHa OOJBIIMX YHCET B IPUPOAHBIX U
OOI1IECTBEHHBIX SIBJICHHUSX;

VYMeHue omnepupoBaTh MOHATHSAMHU: TOYKA, MpsMas, IJIOCKOCTb,
IPOCTPAHCTBO, JBYIPAaHHBIA yroJ, CKPELIUBAIOIIUECS IpsSMBIE,
HapajjIeNIbHOCTh U NEePHEHAUKYISIPHOCTh MPAMBIX U MJIOCKOCTEH,
YroJl MEeX/1y NPSIMBIMU, YIOJ MEXIY IPSAMOH U IJIOCKOCTBIO, IO
MEXJy IUIOCKOCTSIMM, pAacCTOSIHUE OT TOYKH JO IJIOCKOCTH,
paccTosiHUE MEX]y NPSIMbBIMH, PACCTOSIHUE MEX]Y IJIOCKOCTIMU;
YMEHHUE UCHOJb30BATh MIPU PEIICHUH 33/1a4 U3ydeHHble (aKThl U
TEOpEMbI IUIAHUMETPUH; YMEHHME OLEHMBAaTh pa3Mepbl 0OBEKTOB
OKpY’KaloIIero MUupa;

YMeHue onepupoBaTh IOHATUSAMU: MHOTOIPDAaHHUK, CEUYCHHE
MHOTOTpaHHHMKa, KyO, mapamiesenunes, MNpu3Ma, TUPaMUa,
¢urypa 1 moBepXHOCTh BpallleHUs, LIMINHADP, KOHYC, 11ap, cdepa,
ceueHust (QUIypsl BpalleHHs, IUIOCKOCTh, Kacaromascs chepsl,
LWIMHJpA, KOHYCA, IUIOIAJb MOBEPXHOCTH MHUPAMMJbI, MPU3MBI,
KOHyCca, UWIMHApA, IUIOmagb  cdepsl, 00beM  KyOa,

17




IPSIMOYTOJIBHOTO — Napajulelenunena, NUpaMHUAbl,  [PU3MBI,
IIMHApPA, KOHYyCa, Iapa; yMEHUE N300pakaTh MHOTOTPAaHHUKH U
MOBEPXHOCTU BpAILLEHUS, MX CEUEHUS OT PYKH, C IOMOIIBIO
YEPTEXKHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEJICTB; yMEHHE
pacno3HaBaThb ~ CHUMMETPUI0O B IIPOCTPAHCTBE;  YMEHHE
pacrno3HaBaTh IPaBUIbHbIE MHOTOTPAaHHUKH;

YMeHue onepupoBaTh MOHATHSAMH: ABW)KEHHE B INPOCTPAHCTBE,
1no/100HbIE (UTYpHl B NPOCTPAHCTBE; HCIIOJIb30BATh OTHOIIEHHE
ioniaied MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (UTyp Hpu
pelIeHnH 3a/1ay;

YMeHue BBIYMCIATH TEOMETPUYECKHE BEIMYMHBI (UIMHA, Yro,
I01a/1b, 00bEM, IJIOLIa/Ib TOBEPXHOCTH ), UCIIONB3YS N3yUEHHbIE
(bOpMyYITBI U METOJIBI,

YMeHue onepupoBaTh TMOHATUSMHU: NPSIMOYrojibHAs CHCTEMa
KOOpJMHAT, KOOPJAMHATHI TOYKH, BEKTOp, KOOPAMHATHI BEKTODA,
CKJIAPHOE TPOM3BEJEHHE, Yrojd MEXKJIy BEKTOpaMH, CyMmMma
BEKTOPOB, IPOU3BEJICHHE BEKTOpPA HA 4YHCIO; HAXOAUTh C
HOMOILBIO U3YYEHHBIX (OPMYJI KOOPIAMHATHI CEpEANMHBI OTPE3Ka,
PACCTOSIHUE MEXKIY IBYMsI TOUKAMHU.

I1IK 3.6. OnenuBarb
3 PEKTUBHOCTD
MPOU3BOJICTBEHHOMN
JeSITeTbHOCTH

MeranpenMerHbie pe3yNbTaThl OCBOECHUS OCHOBHOM
00pa3oBaTeNbHON MPOTrPaMMEI JTOJKHBI OTPAXKaTh:

OBnaseHne yHHUBEpPCATbHBIMH Y4eOHBIMH TIO3HABATEIHHBIMHU
JEHUCTBUSAMU:

a) 6a30BBIC JIOTHYECKHE TEHCTBHS:

OIIpENeNATh e MAEATENbHOCTH, 3aJlaBaTh IapaMeTpbl H
KPUTEPUH MX JOCTHKEHHS

B) pabora ¢ mH(pOopManmeii:

CO3/IaBaTh TEKCTHI B pa3iNWuHBIX (opMarax ¢ ydeTom
Ha3HaueHWs WHPOpPMAMK W IIENEBOW ayIAWTOpWUH, BBHIOHpas
ONITUMABHYIO (hOPMY TIPEICTABICHUS U BU3YyaTH3aIIH

OsBnanenue
EUCTBUSIMU:
a) oOmIeHwMe:
OCYIIIECTBJISITh KOMMYHHKAIIMIO BO BceX cdepax KHU3HU;

YHUBCpPCAJIbHBIMHU KOMMYHUKAaTUBHBIMHA

Branenne Meromamm I0Ka3aTeNbCTB, AJTOPUTMAMU pPEIICHHS 3a/1ad;
yMeHrne (OpMyIHpOBATH  ONpPENENCHUs, AaKCHOMBI M  TEOPEMBI,
OPUMEHATh WX, TPOBOAUTH IOKAa3aTENbHBIE PACCYXICHUS B XOJIE
pelIeHns 3a1ad;

YMeHue onepupoBaTh IMOHATHAMH: CTENEHb YHCIA, JIOTapu(M dYHCIa;
YMEHHE BBINOJIHUTH BBYHCICHHE 3HAYCHUH M IpeoOpa3oBaHUs
BEIPQXEHUU CO CTEMEeHsSMHU M Jorapudmami, mpeodpazoBaHUE APOOHO-
PALMOHATIBHBIX BBIPAKECHHIA;

YMeHHe orepupoBaTh MOHATUSMH: PalMOHAJBHBIC, HPPAIMOHAIBHEIE,
HOKa3aTelbHbIe, CTEHEeHHBIC, JOorapupMUUecKue, TPUTOHOMETPHUECKUE
yYpaBHEHHMS M HEPABEHCTBA, X CUCTEMBI;

YMeHne onepupoBaTh MOHATUSMH: (QYHKLMS, HETpepbIBHAs (YHKIMS,
NpOW3BOJIHAS, TIEPBOOOpa3Has, ONpENeIeHHBI HMHTErpag; yMeHUe
HAXOAWTh  TPOM3BOJAHBIC  DJEMEHTapHBIX  (DYHKIHMHA,  HCIOIB3YS
CIpaBOYHBIE MAaTEpUANIbl; HCCIEAOBaTh B IMPOCTEHIIMX  CIy4asx
(GYHKIMM Ha MOHOTOHHOCTb, HAXOJIWTb HAaMOONbIIME M HAaWMEHBLINE
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pacno3HaBaTh HEBEpOAJIBHBIC CpENCTBA OOIICHUS, BIIAJICTh
Pa3IMYHBIMH CIIOCO0AMH B3aMMOJICHCTBHS, apryMEHTHPOBAHO
BECTU AuaJIOr, YMETHL CMAT4aThb KOH(I)J'II/IKTHI)IC CUTYyaluu,
pPa3BepHYTO M JIOTUYHO M3JaraTh CBOK TOYKY 3pEHHUS C
HCIIOJIb30BAHHUEM A3BIKOBBIX CPEICTB

0) coBMeCTHAs JACATEIbHOCTD:

MNOoOHMMAaTb W HUCIIOJIB30BATh IIPCHUMYIICCTBA KOMaH}IHOﬁ u
WHAWBUAYaIbHON paboThl; MPUHUMATH 1€ COBMECTHON
ACATCIBHOCTU, OPTaHNU30BbIBATH U KOOPAMHUPOBATH ﬂeﬁCTBHH
Mo ee JOCTIKEHHUIO; KOOPIUHUPOBATH M BHIMOIHATH paboTy B
YCIIOBUSX PEAThbHOI0, BHPTYAIBHOTO M KOMOWHHPOBAHHOTO
B3aHUMOJICHCTBUS

OgJjajieHHe YHUBEPCATBHBIMHU PETyJIATUBHBIMU JACHCTBUSMHU:

I') IPUHSTHE CE0s M IPYTUX JIFOJICH

MPUHUMATh MOTHUBBI M apI'YMEHTBI APYTUX JIIOJCH [IPH aHaIn3e
PE3YNIBTAaTOB JEATENbHOCTH; PU3HABATE CBOE MPAaBO U MPABO
IPYTHX JIOJEH Ha OITHMOKH

3Ha4YeHus! QYHKUUI; CTPOUTH IpaKi MHOTOYICHOB C MCIIOJIb30BAHUEM
ammapata MaTEMaTHYECKOTrO aHalH3a; MPHUMEHSTh MPOU3BOAHYIO NPHU
pelliecHnn 3ajad Ha ABIKCHWE, pPEelIaTh MPaKTUKO-OPUEHTHUPOBOYHBIC
3aJjaud Ha HauOoJbIINEe ¥ HAWMEHbBIINE 3HAYCHHS, Ha HaXOXJCHHE
MYTH, CKOPOCTH U YCKOPEHUSI;

YMeHue  onepupoBaTh  MOHATHUSIMH:  palMOHANbHAs  (YHKIWHS,
nokaszarenpHas (QyHKOMsA, creneHHas (yHKOus, Jorapudmuyeckas
byHKIUS, TpUTOHOMETpHYECKHEe QYHKIIUHU, 0OpaTHbIC QYHKIVH; YMEHHE
CTpOUTH TPadUKH U3yYCHHBIX (YHKIUH, MCIOJIH30BATh TpapUKH TpPH
W3y4YEHHUHU TPOLIECCOB M 3aBHCUMOCTEH, TMPH PELICHUH 33134 U3 APYTHX
yueOHBIX TPEIMETOB M 3aJad U3 peabHOW JKU3HHW; BBIPAXKATh
bopMynamu 3aBUCUMOCTH MEX/1Y BETHYHMHAMHU;

YMeHue pemath TEKCTOBbIE 3aJlaud pas3HbIX THIIOB (B TOM 4HMCIIE Ha
MPOIIEHTHI, JIOJIM M YaCTH, Ha JIBWKEHHE, paOboTy, CTOMMOCTb TOBAPOB U
YCIIYT, HAJIOTH, 3aJIa91 U3 00JacTH yIpaBIeHUs JIMYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABISTh BBIPAXKEHWS, ypaBHEHHS, HEPABEHCTBA M HX
CHCTEMBI II0 YCIIOBHIO 33Ja4M, HCCIICIOBATh IOMYYCHHOE PEIICHHE W
OIICHUBATh IPABJIONOA00OHOCTh PE3YIIbTATOB;

YMeHue onepupoBaTh MOHATHAMHE: CpefHee apupMeTHIecKoe, MeAnaHa,
HanOonblllee ¥ HAWMEHbIIEE 3HAYEHMs, pa3Max, JHcIepcus,
CTaH/JApPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; YMEHHE H3BIICKATH,
MHTEPIPETUPOBATh MH(OpPMAIINIO, TPEACTaBICHHYI0 B TAaOMUIAX, Ha
JrarpaMmax, rpadukax, OTpaskarollylo CBOWCTBA PeasIbHBIX MPOIECCOB
U SBJICHHWH; TIPEACTAaBIATh HH(POPMAIMIO C TIOMONIbIO TaOmuI u
JMarpaMM; HCCIIEN0BaTh CTATHCTHYECKHE JaHHBIE, B TOM YHCIE C
NpUMEHEHHEM IrpaHuecKuX METOI0B U 3JIEKTPOHHBIX CPE/ICTB;

YMeHue OonepupoBaTh MOHATUSAMU: CIIy4allHBIA OIBIT U CIy4ailHOE
COOBITHE, BEPOSTHOCTH CIYYallHOrO COOBITHS; yMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIONBb30BaHHEM TpaUUECKUX METONOB; IPHUMEHSATH
(GOpMyIBI CIIOXKEHUS W YMHOKEHHS BEPOSTHOCTEH, KOMOHMHATOpPHBIE
GaxkTel W (GOpPMYNBI NpPH pPEIICHWH 3a/ad; OLCHUBATH BEPOSTHOCTH
peaIbHBIX COOBITHIT; 3HAKOMCTBO CO CIIy4aliHBIMU BETUYMHAMH; YMEHHE
NPUBOAUTH PUMEPHI MPOSIBICHHS 3aKOHA OOJIBIINX YUCET B IPUPOIHBIX
1 OOIIIECTBEHHBIX SBJICHHSX;

YMeHue onepupoBaTh MOHATHSAMM: TOUYKA, MpsMas, IUIOCKOCTb,
OPOCTPAHCTBO, JBYIPaHHBIA  yroji, CKpEIIMBAIOIIMECS INpsMBIE,
napajyieIbHOCTh M MEPNEHANKYISPHOCTh MPSIMBIX M IJIOCKOCTEH, yroj
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MEKAY MPSIMBIMU, YTOA MEKAY MPSIMOW M IUIOCKOCTBIO, YTON MEKAY
TUIOCKOCTSIMH, PACCTOSTHHE OT TOYKH JI0 TUIOCKOCTH, PACCTOSHHE MEX Y
MMPpAMBIMHU, PACCTOAHUEC MCKAY IIJIOCKOCTAMU, YMCHHUC HCIIOJIb30BaATh
OpU pElIeHWH 3ajad W3yYeHHble (aKThl U TEOPEMBl IUIAHUMETPHU;
YMEHHE OLIEHUBATh Pa3Mephl 00BEKTOB OKPYKAFOIIETO MHPA;

Ymenue OICpHUpoOBaThH IIOHATUAMU . MHOTI'OrpaHHUK, CCUCHUC
MHOTOTpaHHUKa, Ky0, mapajienenunen, npu3Ma, nupamuaa, Gurypa u
MOBEPXHOCTh BpallleHWsl, NHIMHJD, KOHYC, Imap, cdepa, CcedeHus
Gburypsl BpamieHus, IUIOCKOCTh, Kacaromiascs chepsl, IHIHH/IpA,
KOHYCa, omaab IMOBEPXHOCTH nmupamMuabl, IIPU3MBI, KOHYCa,
UWIMHIpPA, IJIomans  cdepsl, o00beM Kyba, MHPSMOYrOJIbHOIO
napajuiesieniuIie/ia, NUPaMUALbL, TPU3MBI, UIMHIPA, KOHyca, MIapa;
YMCEHUE I/I306pa)KaTB MHOTOI'paHHUKHN W TMOBEPXHOCTHU BpalICHHUA, HUX
CCUCHUA OT pPYyKH, C TIOMOHIBIO YEPTCKHBIX HWHCTPYMEHTOB H
QJICKTPOHHBIX Cp€acCTB; YMEHUE pacrio3HaBaThb CUMMETPUTIO B
MIPOCTPAHCTBE; YMEHHME PACIIO3HABATE MTPAaBUIIBHBIE MHOTOTPAHHUK;
YMeHue omnepupoBaTh TOHSITHSMH: JIBUKCHHE B IIPOCTPAHCTBE,
noJI00Hble  (QUTYpBl B IPOCTPAHCTBE, HCIOJIH30BATH OTHOIICHUE
TUIOMA/Iel MOBEPXHOCTEH W 00bEMOB TOAOOHBIX (QUTYp TIPU pElICHUU
3a/ad;

YMeHHEe BBIYUCIATH TEOMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
wiomanb, o0beM, IJIOMAAb TOBEPXHOCTH), HCIONb3ys H3YYCHHBIC
(hOpMYITBI U METOJIBL,

YMeHue oneprupoBaTh MOHATHIMU: MPSMOYTOJIbHAS CHCTEMa KOOPAWHAT,
KOODJIMHATHI ~TOYKH, BEKTOp, KOOPJHMHATBI BEKTOpa, CKAISIPHOE
NPOM3BEJCHNE, Yyrodl  MEXIy BEKTOpaMH, CyMMa  BEKTOpOB,
MPOM3BE/ICHNE BEKTOpPAa HA YHCIIO; HAXOMUTH C MOMOIIBI0 U3yYEHHBIX
GbopMyn KOOPJIUHATHI CEPENUHBI OTPE3Ka, PACCTOSHHE MEXIY IBYMS
TOYKAMH.
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2. CTpyKTypa 1 coaep:xkaHue 001eodpa3oBareJbHON AMCHUILIHHBI

2.1.00bemM TUCHMILIMHBI H BUABI Y4eOHOH padoThI

Bup yueOHoM padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOM MPOrPAMMBI JUCHMILIHHBI 348
B T.Y.
1.0cHOBHOE cofiep:kaHue 256
B T.Y.
TeopeTnueckoe o0yuenmne 198
IIpakTHyeckue 3aHATHS 58
2.1IpodeccrnoHaILHO OPHUEHTHPOBAHHOE CO/IEP:KAHME 56
(comep:kaHue MPUKJIATHOTO MOAYJIsA)
B T.Y.
Teopernueckoe 00yueHue
IIpakTHyeckue 3aHATHSI 56
NuauBuayaabHblil MPOEKT (1a/HeT)* aa
3. IIpomekyTOUHAN aTTeCTAIUA 36
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2.2. TeMaTH4YeCKHUH IVIAH U COAEP:KaHUE YYeOHOH IMCUUIIMHBI

®opmupyemMble
Coaep:xkaHue y4eOHOTro MaTepuajia (0CHOBHOE U MPodecCHOHATLHO-OPHEHTHPOBaHHOe), | O0bem
HaumeHnoBaHue pa3ejioB U TeM . KOMMETEeHI[HH
Ja00paTOpPHBIE U MPAKTHYECKHE 3aHATHUS, PUKJIATHON MOAYJIb (IPH HAJTMYHN) yacoB (OK, TTK)
p)
1 2 3
Paspean 1.
IMoBTOpEeHUeE 20
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1 OcHOBHOE co/lep:KaHue Y4eOHOT0 MaTepuaJia 2
5 OK01,0K02,0K03,
Llens u 3amaun MaTeMaTUKU NpU | Ba3oBble 3HAHWS K YMEHUS [T0 MaTeMaTHKE B MPO(ECCHOHATBHON U B TOBCETHEBHOMN OKO04,0K05,0KO08,
OCBOCHHUH CHEIHATLHOCTH. NeSITENIbHOCTH. OKO7
OcHOBHOE cO/Iep:KaHue Y4eOHOT0 MaTepHuaJia 2
Tema 1.2 [IpakTnueckas pabota mo TeMaM: «JlefcTBUS HaJ MOJIOKUTEIbHBIMU U OTPULIATEIHHBIMU
ncna u BBMACIEHHS. yuciamu. OOBIKHOBEHHBIMH U JACCATHYHBIMH Ipo0simMu. [leficTBus co creneHsMu. Dopmyis 2
Bripaxenus u npeoOpazoBaHms.
COKPAILEHHOTO YMHOKEHUS.
IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COIEP:KAHNE YIeOHOT0 MaTepHaJia 2 OK01,0K02,0K03,
Tema 1.3 B . OK04,0K05,0K06,
UAbl IJIOCKUX (QUIYp U HX IUIOLIAMb. AKTUKO-OPUEHTUPOBAHHBIE 33/]a4yll B Kypce
I'eomeTpust Ha ITOCKOCTH a uryp Han p p p a P 2 OK07
TEOMETPHUH U UX MII0CKOCTH
IIK 1.1.
OcHoBHoOe coJiep:kaHue YUeOHOIr0 MaTepuaJia 4 OK01,0K02,0K03,
Tema 1.4 [IpakTuueckas padota no Teme: «IIpocThie nmpoueHTsl. Pa3Hbie criocoObl MX BBIYUCICHUSD). 5 OK04,0K05,0KO06,
[IpoluieHTHBIE BHIYHCICHUSI. OK07
[IpakTndeckas pabota no Teme: «CIOKHBIE IPOLIEHTHD. 2
- {3 OcHoBHoOe coJep:kaHue Y4eOHOT0 MaTepuasia 2
ema 1. = =
[IpakTnueckas paboTa mo Temam: «JIMHelHbIe, KBaapaTHbIC, TPOOHO-THMHEHHbIE YpaBHEHUS
YpaBHEHHs 1 HEPABEHCTBA. 2
U HEPaBEHCTBaY.
Tema 1.6 OcHoBHoOe coJiep:kaHue YHeOHOT0 MaTepuasia 6
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Cucremspl ypaBHEHUH U

CriocoObl  pemieHusi cHCTEM JUHEWHBIX YypaBHeHuil. [lomstus: wmatpuma 2x2, 3x3,

HEPaBEHCTB OTIPENICIUTENb MAaTPHUIIBI. 2
[IpakTuyeckas padora no treme: «Metox ["ayccay. 2
[IpakTuyeckas pabora no teme: «CHCTEMBI HEPABEHCTBY 2
OcHOBHOE coJiep:KaHue Y4eOHOr0 MaTepuaa 2 OKO01,0K02,0K03,
Tema 1.7 KonTtponsnas padora Ne 1 0K04,0K05,0K06,
Bxo1HOM KOHTPOJIb «Brruncnenus u npeobpazoBaHus. YpaBHEHUs U HEpaBeHCTBA. ['eomeTpus Ha 2 OKO07
IIJIOCKOCTU»
Paznea 2. 18
IIpsiMble U MI0CKOCTH B
MPOCTPAHCTBE
Tema 2.1 OCHOBHOE coJiep:KaHue YIeOHOro MaTepuaja 2 giglgigg
OCHOBHBIE TIOHSITHS [Ipenmer crepeomeTpuu. OCHOBHBIC TIOHATHS (TOYKA, MpsMasi, TUIOCKOCTh, MPOCTPAHCTBO). ’ '
crepeomerpun. Pacnionoxenue | OcHOBHbBIE aKCHOMBI cTepeoMeTpun. [lepecekatomuecs, napajieabHble U CKPEIUBAIOLIUECS 2
MPSIMBIX U MJIOCKOCTEH. npsimble. [Ipu3Haku M cBOWCTBA CKPEIIMBAIOMUXCS MPAMbIX. OCHOBHBIE MPOCTPAHCTBEHHbBIE
(durypsr.
OcHOBHOE cO/Iep:KaHue Y4eOHOT0 MaTepHuaJia 6
[Tapamnensuble mpsmMas W wiockocTh. Ompenenenns. [lpusnak. CoiictBa  (C
Tema 2.2 JI0Ka3aTeIbCTBOM).
TlapamienbHOCTh [Tapamnensubie iockoctu. Onpeaenenue. [Ipusnak. CBolicTBa (C JOKA3aTEIbCTBOM). 2
NPAMBIX, IPAMOif U IIOCKOCTH, | LETPYAIP U €r0 MIEMEHTHL. 5 5 _
ITOCKOCTEA. [Mapannenenunen u ero snemeHThl. CBOMCTBa MPOTUBOMOJIOXKHBIX TpaHEW W AMAaroHaneil
napasuienenunena. [loctpoenue ceueHui.
[Ipaktnueckas pabota no teme: «llapamiensHOCTh NPSMBIX U IIIOCKOCTEN
[Ipaktuueckas pabota no teme: «Ilapamnenenunemn»
Tema 2.3 OcHoBHOE coaepkaHue Y4eOHOr0 MaTepHaJa 2
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[lepneHIUKYISIPHOCTD NPSAMBIX,
IIPSAMBIX, NIPSMOM U TUIOCKOCTH,

[Iepnenpukynspusie npsmele. [lapajienpHbie NpsMbIE, NEPIEHAUKYISAPHBIE K IUIOCKOCTH.
[Ipu3Hak nepneHauKyIspHOCTH IPSAMOM U INIOCKOCTH. J[0Ka3aTeNbCTBO.

TrockocTen [Tepnienaukynsp u HAKJIOHHAa4. [TeprieH UK YJISIpHBIE TUIOCKOCTH. [Tpusnak 5
NEPIEHANKYJIAPHOCTH IIJIOCKOCTEN. J[oKka3aTesnbeTBo.
PaccrosiHus B mpocTpaHCTBE.
OcHoBHoOe coJiep;kaHue Y4eOHOT0 MaTepHaJia 2
Tema 2.4 Teopema o Tpex neprneHauKysgpax. JJoka3arenbcTBO. YToa MexIy NpsIMON U MIIOCKOCTBIO.
’ Yroa Mmexy mioCKOCTIMH.
Teopema o Tpex 2
MePIEHINKYIISIpax
Tema 2.5 ITpodeccuoHaATBLHO-OPUEHTHPOBAHHOE COJIePKAHNE Y1eOHOr0 MaTepuaJjia 4
[MapanenbHbIe 1 [IpakTueckas pabota 1Mo TeMe: «AKCHOMBI CTEPEOMETPHH, TIEPIICHAUKYISIPHOCTD IPSIMOM 1 2
MEPUEHINKYIISIPHEIE, NJIOCKOCTH» OKO01,0K03,
CKpCIHUBAIOIMHECS IIPAMbIC IIpaktnyeckas pabora no Tteme: «llapamienbHOCTh ABYX HpPSMBIX, MEPHEHAUKYIAPHBIX 5 OK04,0K07.
IJIOCKOCTH. [lepneHIuKyasspHOCTD TII0CKOCTEN. IIK. 1.1, TIK 3.6.
Tema 2.6 OcHOBHOE cO/Iep:KaHue Y4eOHOT0 MaTepHuaJia 2
. OKO01,0K03
Pewenne 3anay. lpsimbie n KontponpHast pabora Ne 2 PacnosokeHue IpsSMbIX M IUIOCKOCTEH B MPOCTPAHCTBE. 2 ’ ’
IIOCKOCTH B IIPOCTPAHCTBC. [lepieHAMKYISAPHOCTh M TAPAUICIIBHOCTh MPSAMBIX M IUIOCKOCTEH. CKpeluBarommecs OK04,0K07.
IpsIMBIE.
Pa3nen 3. 14 OK01,0K03,
KoopanHaTthbl 1 BeKTOPBI OK04,0K07.
Tema 3.1 OcHoBHOE cojep:kaHue y4eOHoro mMarepuaJia 4
JleKapTOBbI KOOPAMHATHI B JlexapToBbI KOOPJIMHATHI B IPOCTPAaHCTBE. PaccTostHue Mexay 1ByMs Toukamu. KoopauHaTel 2
npocrpaHcTse. PaccrosiHue CEpPCANHBI OTPE3Ka.
MEXKy IBYMSI TOUKAMH.
Koopaunats! cepeaunsl oTpeska | [Ipaktudeckas pabota mo teme: «IIpocreiiniue 3a1aun B KOOPANHATAX) 2
Tema 3.2 OcHoBHOE coep/kaHue Y4eOHOI0 MaTepHuaJa 4
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BexTopsl B IpoCTpaHCTBE, yroul
Mexay Bekropamu. CkaisipHOe

Bexropel B npocrpaHcTBe. ClI0)KEHHE M BBIYUTAHHWE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucno. Kommianapusie BekTopsl. CKalsipHOE NIPOU3BEACHHUE BEKTOPOB. PasiioxkeHne BeKTopa

IIPOU3BEEHUE BEKTOPOB II0 TPEM HEKOMIUIAaHapHBIM BeKTOpaM. KoopauHaTel BEKTOpa, CKAJSIPHOE NPOU3BEACHUE 2
BEKTOpa B KOOpJAMHATaX. YTOJ MEXAy BEKTOpPAMH. YTOJ MEXAY HPSIMOM M IIOCKOCTBIO.
Yros Mexay INIOCKOCTSAMH. YPaBHEHHE INIOCKOCTH. ['€OMETpUUYECKHIT CMBICI OIIPENEIUTENS
2x2.
[Ipaktuueckas paboTa no Teme: «BeKTOpbI B TPOCTPaHCTBE» 2
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJleP:KAHUE YUeOHOT0 MaTepuaJia 4 OK01,0K03,0K04,
Tema 3.3 OKO07
[MpakTrko-opuenTupoBannsie | IlpakTHyeckas pabora no Teme: KoopauHaTHas MI0CKOCTh. BeIuucaeHne pacCcTOSHUN U 4 K 3.6
3aJlauM Ha KOOPUHATHON Ionael Ha miockocTH. KonnuecTBeHHbIE pacyeThl.
MJI0CKOCTH
Tema 3.4 Conep:kanue y4e0HOro MaTepualia 2 OKO01,0K03,0K04,
Pemenue 3agau. Koopnunatsl u 0OKO07
BEKTOPBI KonTtponsHas padorta Ne 3
JlekapToBbl KOOpAMHATHI B TIpocTpaHcTBE. Bektopsl B mnpoctpaHcTtBe. ClioxkeHHe
UBBIYMTAHUE  BEKTOPOB.  YMHOXEHHE  BekTopa Ha  uucio.  KommiaHapHbie
BeKTOphL.CKaJIIpHOE  MPOM3BEJCHHE BEKTOpOB. Pa3nokeHne BekTopa 1O  TpeEM
HEKOMIUTaHapHBIM BekTopam. [Ipocteilue 3amaun B koopaunarax. KoopanHatel BekTopa, 2
paccTosiHUe MEeXAy TOYKaMU, KOOPIMHATHI CEpelMHBbI OTPEe3Ka, CKAISIPHOE MPOU3BEACHUE
BEKTOPOB B KOOpPJIMHATAX, YTOJ MEXKIY BEKTOPAMH, YroJl MEXAy MPSMOIl U IMIOCKOCTHIO,
YroJI MEXAY TUIOCKOCTSIMHU.
Pa3zpen 4
OCHOBBI TPUTOHOMETPHH. 36 OK01,0K02,0K03,
TpuroHomMerpuueckme OKO04,0K05,0K06,
pysKmmn OK07
OcHoBHOE coaepkaHue Y4eOHOT0 MaTepHaJia 4
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Tema 4.1.
Tpuronomerpuyeckue GyHKIUU
MIPOU3BOJIEHOTO YIJIa, YUCIIA.
Pagnannas
W TpagycHas Mepa yria

Pagnannas mepa yria. I[ToBopoT Touku BOKpyr Haudana koopauHar. OnpenenceHue CUHyca,
KOCHHYCa, TAHI€HCAa U KOTAaHT€HCa. 3HAKU CUHYCA, KOCHHYCA, TAHI'€HCAa U KOTaHIEHCa IO
YEeTBEPTAM. 3aBUCUMOCTh MEX]ly CHHYCOM, KOCUHYCOM, TAH'€HCOM U

KOTaHI'€HCOM OJIHOTO U TOTO K€ yria.

Tema 4.2.
OcHoBHbIE
TPUTOHOMETPUUECKHE
TOXJECTBA.
@opMyIIbl TPUBEICHUS

OcHoBHOE€ CoacpiKaHue y‘l66HOF0 mMarTrepualia

Tpuronomerpuueckue ToxzaecrBa. CUHyC, KOCUHYC, TAHT€HC U KOTAHI€HC YIJIOB O U -O.
DOopMyIIbI IPUBEICHNUS.

[IpakTnueckass padota no teme: «IIpeoOpasoBaHue TPUTOHOMETPUUECKUX BHIPAKEHUI

Tema 4.3.

CHHYC,KOCHHYC, TAHT€HCCYMMBI
1 Pa3HOCTH JIBYXYIJIOB

CHuHYC ¥ KOCHHYC IBOMHOTOYTJIA.

®opMyJIbl TOJJIOBUHHOTO

OcHOBHOE co/lep:KaHue Y4eOHOr0 MaTepuaJia

Cymma u pasHocth cuHycoB. CymMMa U pa3HOCTh KocuHycoB. CHHYC U KOCHUHYC
JBOMHOTOYTJIA. PopMyiib ITOJIOBUHHOTO yria. [IpeoGpaszoBanus CYMMBI
TPUTOHOMETPUUYECKUX (YHKIUI B NMPOU3BENEHHE U NPOU3BEICHHS B CyMMy. BblpaxkeHue
TPUTOHOMETPUUYECKUX (PYHKIUI uepe3 TaHI€HC MOJOBUHHOTO apryMeHTa.

[IpeoOpazoBaHust TPOCTEUIITUX TPUTOHOMETPUICCKUX BHIPAYKECHU.

yria.
Tema 4.4. OCHOBHOE CO/Iep:KaHue Y4eOHOT0 MaTepHuaJia
DyHKIMH, nx CBOCTBa. | O61acTh oTpeJiesieHUs] 1 MHOXKECTBO 3HaUYeHUN QyHKUUN. YETHOCT, HEUETHOCTD,

CriocoObl 3a1anus QyHKITANA

NepruoaAnYHOCTh GyHKIMNA. CrIocOOBI 3a1aHusl (PyHKITUH.

Tema 4.5.

Tpuronomerpuueckue GyHKIHH,
WX CBOMCTBA U rpaduKu

OcHOBHOe co/iepxkaHue Y4eOHOro Marepuasa

OO6nacTh ompeeNieHns U MHOXKECTBO 3HAYEHUI TpUroHOMeTpudeckux (pyHkuuid. YETHOCTS,

HEYETHOCTh, MEPUOJUYHOCTh TpPUrOHOMeTpuueckux (QyHkumii. CBoiicTBa u rpaduku
byHKIHMI Y=COSX, Y=SinX, y=tgx, y=ctgx.

Tema 4.6.

OcHOBHOe coep:kaHne Y1eOHOr0 MaTepHaJia
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[TpeobpazoBanue

[IpakTuyeckas padora no teme: CxaTue U pacTsHKeHHE TPapUKOB TPUTOHOMETPUYECKHIX

rpauKoB GYHKITHIA.
TPUTOHOMETPHYECKUX [IpeoOpaszoBanue rpaiKOB TPUTOHOMETPUICCKIX (PYHKITHH.
byHKIHA
Tema 4.7. IIpodeccuonaTbHO-OPHEHTHPOBAHHOE COAePKAHHE YHeOHOr0 MaTepuaJa OKO01,0K02,0K03,
[IpakTiaeckas pabdota mo Teme: «lcroib30BaHUe CBOMCTB TPUTOHOMETPHYCCKUX (DYHKITHIA OK04,0K05,0K06,
Onucauue B Mpo(hecCHOHATBHBIX 3a/1a4ax» 3?271

MPOU3BOJCTBCHHBIX IPOLICCCOB
C IIOMOIIBIO

rpadukoB GyHKIMH

Tema 4.8. OcHOBHOeE co/lep:KaHue Y4eOHOT0 MaTepuaJia
O6parHble OO6paTHble Tpuronomerpuueckue ¢pyHkiuu. Mx cBoiicta u rpapuku
TPUTOHOMETPUYECKHE
byHKIIAN
OcHOBHOe co/lep:KaHue Y4eOHOIr0 MaTepuaJia
VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHeHHE tg X = a, ctg x = a. Pemenue
Tema 4.9. TPUTOHOMETPUYECKUX YPABHEHWHW OCHOBHBIX THUIIOB: MPOCTEUIINE TPUTOHOMETPUUYECKHE

Tpuronomerpuyeckue ypaBHEeHHs
1 HEepaBEHCTBA

YpaBHEHUS, CBOJAIIMECS K KBaJApAaTHBIM, pEIIaeMbIe Pa3JIOKECHUEM Ha MHOXKUTEIH,
OJIHOPOJIHBIE.

[IpakTuueckas pabdota no teme: «lIpocreiinrie TPHroHOMETPUUECKHE HEPABEHCTBA

Tema 4.10. OcHOBHOe co/iepkaHue Y4eOHOro Marepuasa
CHCTEMBI Cucrembl IPOCTEHIINX TPUTOHOMETPUUECKUX YPABHEHUM
TPUTOHOMETPUUYECKUX
YPaBHEHUH
Tema 4.11. OcHOBHOe co/iepxkaHue Yy4eOHOro Marepuasa

Pemenune 3apgauy.
OCHOBBI TPUTOHOMETPUH.

Tpuronomerpuyeckue
GbyHKITIHI

KonTtponsHas padota Ne 4
«IIpeobpa3oBanue TPUTOHOMETPUUECKUX BhIpaKeHHH. Perienne TpuroHoMeTpuyecKux
yYpaBHEHUH U HEPABEHCTB B TOM YHCIIE C UCIIOJIb30BAHUEM CBOMCTB (DYHKIIHIT».

OK01,0K02,0K03,
OK04,0K05,0K06,
OKO07
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Pa3zpgen 5

KomijiekcHbIe yncia 8
Tema 5.1 OcHoOBHOe coJep:KaHHe Y4eOHOI0 MaTepHasa 4 OKO01,0K02,0K03,
Komruiekenpie uncna [Mousitrie KOMIUIEKCHOTO uuca. CONpsuKEHHbIE KOMILIEKCHBIE YHCIIA, MOYJIb U apryMEHT OK04,0K05,0K06,
KOMIUIEKCHOTO —ymcna. Popma 3anmMcd  KOMIUIEKCHOTO — dYHcha  (reoMeTpudeckas, OK07
TPUTOHOMETpHUYECKas, anredpandeckas). Apupmerndeckue 4
JIEWCTBUS C KOMIUIEKCHBIMU YUCIIaMHU
Tema 5.2 OcHOBHOe coJep:KaHHe Y4eOHOT0 MaTepHaja 4
[TpuMeHeHne KOMIUIEKCHBIX
qHCcen [IpakTyeckas pabora 1o Teme: « BBIIOJTHEHNE pacueToB ¢ IOMOIIHI0 KOMITJIEKCHBIX YHCEID». 5
[IpakTnyeckas padora mo Teme: «IIpruMepsl UCTIONBE30BaHUS KOMIUIEKCHBIX YHCEID) 2
Pa3neu 6
IMpousBoanas pyHkuuu, ee 38
NMpUMEHeHHe
Tema 6.1 OcHoBHoOE coiepkaHue Y4eOHOro Marepuasa
[ToHsiTHE TPOU3BOAHOM. 2 OKO01,0K02,0K03,
54(:1?(;4 e};iélnggziﬁﬁi OmnpeneneHre YUCIOBON MOCIEAOBATEIBHOCTH U CIOCOOBI ee 3a1anus. CBOWMCTBA YUCIOBBIX gigj’oms OKO6,
nocnenoBarenbHocTei.  OmpeneneHune mpenena  MOCIENOBAaTENbHOCTH.  Bbrumcnenne
npenenoB nocienoBarenbHocteil. [Ipenen ¢ynkinun Ha 6eckoneunocrtu.lIpenen pyHkuun B 2
touke. [Ipupamenne aprymenta. [Ipupamenne ¢pyHkun. 3agaun, IPUBOAANINE K ITOHITHIO
npousBoaHON. OmnpeneneHue Mpou3BOAHON. AJITOPUTM OTHICKAHUS POM3BOJHOI
Tema 6.2 OcHOBHOE co/iepKaHue Y4eOHOro Marepuaja 6
ITpousBoaHbie cymMMBI, pasHOCTH, | Dopmyisl auddepeniupoBanus. [Ipasuna quddepeHnrpoBaHus. 5
MPOM3BEICHNUS, YACTHOTO
Tema 6.3 OcHoBHOE coaepkaHue Y4eOHOI0 MaTepHaJa 6
[IpousBoaHbIE Omnpenenenue crnoxxHoit pyHkuuu. IIpon3BogHast TPUTOHOMETPUYECKUX (DYHKITHIM.
TPUTOHOMETPUYECKHUX IIpousBosHast COXKHON QyHKIHH 5
¢ynkuuit.  IlpousBonHas

CJIO’KHOW (DYHKITUHU
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Tema 6.4 OcHOBHOe coJep:kaHHe Y4eOHOI0 MaTepHasa 2
Ilonsmne o HereprﬁS/[HOCTI/I OcHOBHOE coiep:KaHHe Y4eGHOro MaTepHuaJia 2
bysKup. eron [Nonsitne HenpepriBHOM (hyHKIMU. CBOVICTBA HEIpepbIBHOM (pyHKIMH. CBA3H MEXITY
HHTCPBAJIOB HETIPEPHIBHOCTHIO U TP PEePEeHINPYEMOCTHIO GYHKIIUU B TOUKE. AJITOPUTM PEIICHUS 5
HEpaBEHCTB METOJIOM MHTEPBAJIOB
Tema 6.5 OcHoBHoOe coJep:kaHue Y4eOHOT0 MaTepHaJia 4
FGOMGTPH%CFHH U | TeoMeTpuyecKuii  CMBICT TPOM3BOJHOM (QYHKIMH — YIJIOBOM KOY(PQUIHEHT
W3WYECKHIA MBI . .
(prswaec EMBICT KacaTelbHOU K rpaduky QyHKIMH B TOUKE. Y paBHEHUE KacaTeIbHOU K rpaQuky
MIPOU3BOTHOM . 4
(GyHKIMHM. AJTOPUTM COCTABJICHUS ypaBHEHHs KacaTellbHOH K rpaduky pyHkunu y=f(x)

Tema 6.6 OcHOBHOe coJep:KaHHe Y4eOHOT0 MaTepHuaja 2
Duziaeckuit CMBIC]I [IpakTnueckas padota no teme: «PU3NYECKHl (MEXaHUUECKHIT) CMBICI POU3BOTHON—
MPOU3BOJHOM B MTHOBEHHAsi CKOPOCTh B MOMEHT BpeMeHu t:v=S'(t)» 2

npodecCHOHANBHBIX 3aa4ax

Tema 6.7 OcHoBHoOE coiepkaHue Y4eOHOro Marepuasa 2

MonoTorHOCTE  QYRKUMH.  Bospacranme u yObiBaHie (yHKIMH, COOTBETCTBHE BOPACTAHUS M YOBIBAHHS (DYHKIHH
Touku 3KCTpEMymMa o N
3HaKy Npou3BoAHON. [loHsATHE NPOM3BOAHON BBICIIErO MOPSAJKA, COOTBETCTBHE 3HAKa
BTOPOH IPOM3BOJHOM BBINYKIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3ke. 3agauu
HaMaKCUMyM U MHHUMYM. [loHSTHE acMMITOTBI, CHOCOOBI MX OIpeleNeHHs. AJITOpUTM 2
UccleoBaHus (GYHKIMUU IOCTPOEHUS ee rpaduKa ¢ MOMOIBIO TPOU3BOIHOM.
JpobHo-nuneitHas GpyHKIUsA
Tema 6.8 OcHoBHoOe coJep:kaHue YHeOHOT0 MaTepuasia 4
Mccnenosatue dymkuuii u HccnenoBanue GpyHKIMNM HAa MOHOTOHHOCTb M IIOCTPOEHUE I'Pa(hUKOB. 4
NOCTpOEHHE I'pahKOB
Tema 6.9 OcHoBHOE coaepkaHue Y4eOHOr0 MaTepHaJa 2
HauGonbuiee n naumenbiee HaxosxaeHre HanOobIIero 1 HAMMEHBIIETO 3HAUCHUH (DYHKIIUIA, TOCTPOCHHUE 5
3HAUCHHS QyHKIMA rpaduKoB MHOTOYJICHOB C UCIIOJIBb30BAHIEM allllapaTa MaTeMaTHYECKOrO aHaAITN3a
Tema 6.10 IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COCPKaHUe (COonep:KaHMe INPHKJIATHOIO 6

MOYJIs1)
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Haxoxnenue [IpakTtuyeckas padora mo teme: «Haumenbiee nu HanOobIIee 3HAUCHUE (DYHKIIAN OK01,0K02,0K03,
ONTHMAIILHOTO ~ pPe3ylbTata  C 6 OK04,0K05,0K06,
IMOMOUIBIO MPOU3BOJHON B OK07
MPAKTUYECKHX 3a/1a9ax TIKI.1., TIK 2.1,
Tema 6.11 OcHoBHoOe coJiep;kaHue YU1eOHOTr0 MaTepHuaJia 2 OKO01,0K02,0K03,
Pemenue 3amad. KonTtponsnast padota Ne 5 «Dopmyisl u npasuia nuddepennupoBanus. MccnenoBanue OK04,0K05,0K06,
[IpousBonHas ¢pyHkuMHU, € (GbyHKIMHM ¢ moMoIbio pou3BogHOH. Hanbombiiee 1 HauMeHblee 3Ha4eHUsl (PYHKIIUN 2 OK07
PUMEHEHUE
Paznen 7 OK01,0K02,0K03,
MHOrorpaHHMKH U Tejia 44 OKO04,0K05,0K06,
BpauieHusd OKO07
Tema 7.1 OCHOBHOE coep:KaHne Y4eOHOro MaTepuaJia 2
Bepumnsr, pedpa, rpatu [ToHATHE MHOTOTPaHHUKA. Ero oIeMeHThI: BepIInHbI, pedpa, Tpany. J(MaroHans.
MHOTOTpaHHNKa Ceuenue. BuINyKiIble U HEBBITYKIIBIE MHOTOTPaHHHK 2
Tema 7.2 OcHoBHoOE coiepkaHue Y4eOHOro Marepuaja 2
Ipnsma, ee cocraponue, IMousTue npusMel. Ee cHOBaHUS ¥ OOKOBBIE rpaHy. Beicota npusmel. [IpsMas u
ceuenne. IIpamast 1 NIPaBUIBHAT | yaxnonnas npusma. [IpasrinbHas npusma. Be cedenne 2
HIPU3MBI
Tema 7.3 OcHoBHoOE cojiepkaHue Y4eOHOro MaTepuaja 2
Hapannenenunen, Ky0. [Tapannenenunen, cBONCTBA NPSIMOYIOJIbHOIO Napajuienenunena, kyo. Ceuenue kyoa,
Ceuenue kxy0a, napaieNenunea 2
napaJuiesenuresa
Tema 7.4 OcHOBHOE co/iepKaHue Y4eOHOro Marepuajia 2
[Mupamuna, ee [Mupamuna u ee snementel. Cedyenue nupamunsl. [IpaBunbHas nHupamuzaa. YcedeHHas
COCTABJISIOIUE, CCYCHUE. npamMuza 5
[TpaBuibHas MpamMua.
VYcedueHHas mupamuia
Tema 7.5 OcHoBHOE coaep:kaHue Y4eOHOT0 MaTepHaJa 2
bokoBast u nmosiHas MOBEPXHOCTL [ TTomiane 60KOBOM U HOTHO TIOBEPXHOCTHU MPHU3MBIL, THPAMHUIBI 5

IIPU3MBI, ITUPAMHIbL
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Tema 7.6 OcHoOBHOe coJep;kaHue Y4eOHOr0 MaTepHaJia 2
Cummerpus B KyoOe, CuMMeTpusi OTHOCHUTEIBHO TOYKH, HOpsAMOH, IulockocTd. Cummerpus B KyoOe,
MapaJuIeJICUIIEE, IIPU3ME, napamuicicnmicac, npusmMe, mupaMmuac 2
nUpamMuie
Tema 7.7 IIpodeccHonaTbHO-OPHEHTHPOBAHHOE CO/IeP:KaHUe Yy4eOHOIro MaTepuasa 6 OKO01,0K02,0K03,
ITpumepst CHUMMETPHIA [Ipaktuyeckas pabora mo treme: « CHUMMETpHS B IPHPOJIE, APXUTEKTYpPE, TEXHHUKE, B OBITY» OK04,0K05,0K06,
6 OK07
IK 1.1,TIK 3.6.
Tema 7.8 OcHOBHOE co/iepkaHue Y4eOHOro Marepuasa 2
[IpaBHIIbHBIE [TonsaTHE MPaBWIHPHOTO MHOTOTpaHHNKA. CBOWCTBA MPABWIHHBIX MHOTOTPAHHUKOB
MHOTOTPaHHUKH, 1704 2
CBOWCTBA
Tema 7.9 OcHOBHOE cojiepkaHue Y4eOHOro Marepuasa 2
Hwmnap, ero Hunmuuap u ero ameMenThl. CedeHune e Ipa (apaiieIbHOe OCHOBAHUIO U OCH).
COCTaBJISIOIIHE. Ceuenue | PasBeprka nununapa 2
UWIHHIpA
Tema 7.10 IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COIEP:KAHNE YUeOHOT0 MaTepHuasia 4 OK01,0K02,0K03,
Konyc, ero cocrasnstonue. [IpakTrueckas pabota mo Teme: «KOHYC M €T0 AIEeMEHTHIY. 2 0K04,0K05,0K06,
Ceyenue koHyca IIpakTuyeckas pabora o reme: «CeueHne KOHyca (IapaieIbHOe OCHOBAaHHIO U OK07
IPOXO/IsilIee Yepe3 BepUINHY), KOHUYECKue ceueHus. PazBepTka KoHyca» 2 IIK. 2.1
Tema 7.11 OcHOBHOE co/iepKaHue Y4eOHOro Marepuaja 2
VYceuennsiii konyc. Ceyenue Yceuennslit konyc. Ero o6pa3zyromas u Beicota. CedeHne yceueHHOTo KOHyca 2 OK01,0K02,0K03,
YCCUCHHOr0 KOHyca OK04,0K05,0K06,
Tema 7.12 OcHOBHOE co/iepKaHue Y4eOHOro Marepuaja 2 OKO07
Ilap u cdepa, ux ceuenus [ap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctu. Ceuenue mapa, chepsl 2
Tema 7.13 OcHoBHOE coaep/kaHue Y4eOHOI0 MaTepHaJa 2
[Tonarue 06 oObeMe Tena. ITonsitue 06 o6veme Tena. OObeM Kyba M MPSIMOYroJIbHOTO Mapauienenuneaa. Oovem
OTHowIeHHE 0OBEMOB MOI0OHBIX npu3Mbl U IMHApa. OTHOIIEHHEe 00eMOB TOJOOHBIX Tell. [ eOMEeTpUIEeCKHi CMBICI 2
Tel onpeaenuTens 3-ro nopsijaka
Tema 7.14 OcHoBHOe coaep:kaHue Y4eOHOr0 MaTepHaJia 2
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O0bEMBI U IUIOIIAIN

O06bembl upamu el U Konyca. O0bem mapa. [1nomaam noBepxHocren Ten

IIOBEPXHOCTEH Tell °
Tema 7.15 OcHOBHOE co/iepkaHue Y4eOHOro Marepuasa 4
KoM6unauu KomMOuHnamu reomeTpuieckux Tei
MHOTOTPaHHUKOB M Tell 4
BpallleHUs
Tema 7.16 OcHoOBHOE co/iepkaHue Y4eOHOro Marepuasa 4
I'eomerpuueckue koMOuHamu Ha | Micnons3oBaHne KOMOMHAIIMK MHOTOTPAaHHHUKOB ¥ TEJ BPAIIEHHsSI B TPAKTHKO-
MIpaKTHKE OpPUEHTHPOBAHHBIX 3a/1a4ax 4
Tema 7.17 OcHoBHoOe coJiep;kaHue Y4eOHOr0 MaTepHaJia 2
Pemenne 3amauy. KonTtposannas padora Ne 6
MHororpaHHuKkyd U Tena «O0BeMBI U TIIONIA/IM TOBEPXHOCTH MHOTOTPAHHUKOB U TeJl BpaILlEHU» ’
BpallleHUs
Paznean 8.
IlepBooOpa3nas pyHkumu, ee 14
NpUMEHEeHue
Tema 8.1 OcHoBHoOE coiepkaHue Y4eOHOro Marepuasa 2
ITepBoobpasuas QyHKIHH. 3amaya O  BOCCTAHOBIGHMM  3aKOHA  JIBIDKGHHMS 10  M3BECTHOH  CKOPOCTH. OK01,0K02,0K03,
Hpasura Hg XOACHIA [HonsituennrerpupoBanus. O3HaKOMIIEHHE C MOHATHUEM HMHTErpaja M NepBOOOpa3HOW [uis OK04,0K05,0K06,
HEPBOODPAsHBIX ¢byukiun y=f(x). Pemenue 3agay Ha cBsi3b epBo0Opa3HOil U €€ MPOU3BOJHOM, BEIYUCIICHHE 2 OK07
nepBooOpazHoi it naHHoK (GyHKIMK. Tabnumna hopmyn ams
HaXO0XAEHUs 1epBooOpa3HbIX. M3yueHue mpaBuiia BBIYUCICHUS IEPBOOOpa3HON
Tema 8.2 OcHOBHOe€ coJiep:kaHue Y4eOHOT0 MaTepuasia 2
[Inomans KpUBOIMHEHHOM 3ajauy, NPUBOJAIINE K INOHATHIO ONPEIEJICHHOIO MHTErpaja — O BBIUYMCICHHMM IUIOIIALU
Tparcunu. ®opmyna KPUBOJIMHEHHON Tpamneuuu, O MEepeMelleHUd TOYKU. IIoHATHEe olpenesi€HHOro HMHTerpaia. 2
Herorona-Jleibnuna I'eomerpuueckuil u ¢u3nueckuii cMbici omnpeneneHHoro uHterpaina. ®opmyna HeroroHa—
JleiiOuuma
Tema 8.3 OcHoBHOE coaepkaHue Y4eOHOI0 MaTepHaJia 2
HeOHpeHeHCHHHﬁ u Ilousitue HEONpPEACICHHOI0 HHTErpaja 2
OTIPECIICHHBIN HHTETPAJIbI
Tema 8.4 OcHoBHOe coep/kaHue Y4eOHOTr0 MaTepHuaJa 2
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[TonsiTHe 06 OMpeIeICHHOM

['eoMeTprueckuii CMBICI ONIPEAECICHHOTO UHTETPAJIa

UHTETpaje Kak IUIOUIaan 2
KPUBOJIMHENHOW Tpanenuu
Tema 8.5 IIpodeccuonaibLHO-OPHEHTHPOBAHHOE COJepPKaHue Y4eOHOro MaTepuaJia 4 OKO01,0K02,0K03,
OnpeneneHHbii HHTErpal B [IpakTnueckas padboTa 1o teme ; «I'eoMeTpruYECKUil CMBICI OIIPEIEIEHHOTO HHTETpaa. OK04,0K05,0K06,
KU3HU ®opmyna HeroTona—JIeiiOHuIaY. OK07
Pemenne 3amau Ha TpUMEHEHWE WHTErpaja Uil BBIUYMCICHHS (PU3MYECKHX BEIHYUH | 9 K. 1.1.
TUTOIIA e H
Tema 8.6 OCHOBHOE coJiep:KaHue Y4eOHOro MaTepuasa 2 OK01,0K02,0K03,
Pemenuesanau. IlepsooOpasnas | Konrtponbhas padora Ne 7 0OK04,0K05,0K06,
GyHKIMY, €€ TPUMEHEHHE «IlepBooOpa3nas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBoodpasHbIX. Ee mpuMeHeHune» 2 OKO07
Pa3znen 9
CreneHu ¥ KOpPHU. 16
CrenenHasi GyHKIUS
Tema 9.1 OcHOBHOE co/iepkaHue Y4eOHOro Marepuasia 4
CrenenHast GyHKIUSA, €€ . . n OKO1,0K02,0K03,
cBONCTRA [TousaTHEe KOPHS N-0if CTeNneHy u3 AeHCTBUTENBHOTO uncia. OyHKIUH y= VX ux 4 OK04,0K05,0K06,
cBolicTBa u rpaduku. CBOMCTBA KOPHS N-O CTENIEHU 0OKO07
Tema 9.2 OcHOBHOE co/iepKaHue Y4eOHOro Marepuaja 4
[TpeoGpazoBanue BelpaskeHuil ¢ | [IpeobGpa3zoBaHye UPPALMOHAIBHBIX BEIPAKEHUI
KOPHSIMH N-0ii cTeneHH 4
Tema 9.3 OcHOBHOE co/iepKaHue Y4eOHOro Marepuaja 2
CsoiicTBa crenenu ¢ | [lonsTrecreneHucnoObIMpalnoHaIbHBIMIIOKa3aTeneM. CTeneHHbIe D yHKITH, HX
palMOHANbHBIM U cBOMcTBanTpadUKu 2
JNEUCTBUTENBHBIM IMOKa3aTeIsIMU
Tema 9.4 OcHOBHOe coJiep:kaHue Y4eOHOr0 MaTepuasia 4
Pemienune nppanmoHanbHbIX PaBHOCHUIIBHOCTD UPPALIMOHANIBHBIX YPAaBHEHHH U HepaBEeHCTB. MeTOAbl X pelIeHUs..
ypaBHEHUH U HEPABEHCTB Pernienue nppannoHanbHbIX YPAaBHEHUH 1 HEPABEHCTB
Tema 9.5 OcHoBHOE coaep/kaHue Y4eOHOI0 MaTepHuaJa 2
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Crenenu u KOPHH. KonTponbhas padora Ne 8
Crenennas GyHKIUSA «Omnpenenenne creneHHoi (yHKuM. Vcnoap3oBaHue ee CBOMCTB MPU PELICHUH YpaBHEHUN 2
Y HEPaBEHCTB»
Pa3nen 10
IToxka3zarenbHasi 18
GyHKuus
Tema 10.1 OcHoBHoOe coJiep;kaHue Y4eOHOr0 MaTepHaJia 4
Iloka3arenbHas (bYHKIII/Ifl, ce Crenenn ¢ IIPOMN3BOJILHBIM NEeWCTBUTEIBEHBIM TIOKA3aTEIIEM. OnpeﬂeneHI/Ie MOKa3aTeJILHOMN OKO1,0K02,0K03,
CBOHCTBA (GyHKIMM, ee cBOMCTBAa U rpaduK. 3HAKOMCTBO C MPUMEHEHUEM I0Ka3aTeJIbHOW (PYHKIIHU. 4 OKo4
Pemenne nokasarenpHbIX ypaBHEHUH (QYHKIIMOHAIBHO-TpaQUIECKUM METOJ0OM
Tema 10.2 OcHOBHOE co/lep:KaHue Y4eOHOT0 MaTepuaJia
Pemenune nokazarenbHbIX Pemenne nokasatenbHbIX ypaBHEHHI METOJOM ypaBHUBAHUS MOKa3aTeNel, METOIOM 5
YPAaBHEHUHN U HEPABEHCTB BBEJ/ICHUS HOBOW MEPEMEHHOM, PYHKIIMOHAIBHO-TPAQUUECKUM METOO0M.
[IpakTnueckas padota no teme: «PelieHne noka3aTeabHbIX HEPABEHCTB) 5
Tema 10.3 OcHoBHoOE coiepkaHue Y4eOHOro Marepuasa 4
Cucrempr  MOKasaTeNbHbIX PemeHre cucteM NoKa3aTenbHEIX YPaBHEHHI
ypaBHEHUU 4
Tema 10.4 OcHOBHOE co/iepKaHue Y4eOHOro Marepuaja 2
Pewenne3sanau. [TokazarensHas | Kontponbhas pabota Ne 9 Pemenne nokaszaTenbHBIX YpaBHEHUI METOZOM YpaBHUBAHHUS
byHKIUA NOKa3aTesie U METOJIOM BBEJEHUSI HOBOU NepeMeHHON. PellieHne nokasaTenbHbIX 2
HEPaBEHCTB
Pa3znmen 11 OKO02,0K03,
Jlorapugmsel. 0OK04,0K05,0K07
Jlorapudpmuueckas 30
by
Tema 11.1 OcHoBHOE coaepkaHue Y4eOHOI0 MaTepHaJa 4
Jlorapugm qucra. Jlorapudm uucna. /lecATHUHBIN U HATYypaIbHBIN JTOTapU(MBI, YHCIIO €
JlecaATUYHBIN HMHATYPAJIbHBIN 4
JorapuMsbl, YUCIIO €
Tema 11.2 OcHoBHOE coaep/kaHue Y4eOHOr0 MaTepuaJa 6
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CaoiicTBa norapudmoB. | CoiictBa norapudmon. Onepanus JorapuGpMUpOBaHHUSL. 6
Omnepanust norapupMUpOBaAHUS
Tema 11.3 OcHOBHOE co/iepkaHue Y4eOHOro MarepuaJsa 4
Jlorapudmudeckas GpyHkuus, ee | Jlorapudmuueckast QyHKIHS U ee CBOWCTBA 4
CBOMCTBA
Tema 11.4 OcHoOBHoOe coJiep;kaHue Y1eOHOT0 MaTepHaJia 8
Pemenue norapupmudecknx | Ilonstue norapudmudeckoro ypasHenus. Onepanus NOTeHUMpoBaHUA. TpH OCHOBHEIX
ypaBHEHUIA U HEPABEHCTB METOJa pPEUIeHUs JIorapu(PMUYECKUX YPaBHEHUI: (DyHKIHMOHAIbHO-TpaQUUECKUil, METOx
MMOTEHIIMPOBAHMsI, METO/1 BBE/IEHUSI HOBO nepeMeHHoil. Jlorapudpmuueckue 8
HEpaBEHCTBA
Tema 11.5 OcHOBHoOe coJiep;kaHue Y4eOHOr0 MaTepHaJia 2
Cucremsl orapuMuUIECKUX ANTOpUTM pellIeHUs] CUCTEMbl YpPAaBHEHUH. PaBHOCWIBHOCTB JIOrapu(pMHUUYECKHX
YpaBHEHUH YpaBHEHUI 1 HEPABEHCTB 2
Tema 11.6 IIpodeccnoHATHHO-OPHMEHTHPOBAHHOE COIEPIKAHUE YYeOHOIro MaTepuaia 4 OK02,0K03,
Jlorapudmsl B mpupoie u [Ipaktrueckas padota o teme «IIpumenenue norapudma. Jlorapudmuueckasi cnupaib B OK04,0K05,0K07
TEXHUKE npupoje. Ee MaremaTuyeckue CBOMCTBa» 4 K 1.1,TIK 2.1.
Temall.7 OCHOBHOE coJiep:KaHue YIe0HOro MaTepuasa 2 OK02,0K03,
Pewrenne 3aau. KonTponbnas padora Ne 10 OK04,0K05,0K07
JlorapudmsL. «Jlorapupmuueckas pyHkuus. Pemenre npocreimux gsorapupMuUecKux ypaBHEHUN 5
Jlorapudpmuueckas
byHKIUA
Paznen 12 OK01,0K02,0K03,
MHuoxecTBa. DJ1eMeHTHI 8 OK04,0K05,0K06,
Teopuu rpagos OKO07
Tema 12.1 OcHoBHOe coiepxkaHue Y4eOHOro Marepuasa 2
MHoxecTBa [Tonsitue muoxxkectBa. [lonMHOXkecTBO. Onepanuu ¢ MHOXKECTBaMHU
2
Tema 12.2 IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/leP:KaHue (COepkaHue TPHKJIAJIHOIO 9 OKO01,0K02,0K03,
Omnepanyu ¢ MHOXKECTBAMH MOJYJ151)
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[IpakTuyeckas padora o Teme «Onepanuy ¢ MHOXKECTBaMU. Pellienne mpukiiaIHbIX 3a1a9»

OK04,0K05,0K07

2 IK. 2.1.
Tema 12.3 OcHoBHoOe coJiep;kaHue YU4eOHOTr0 MaTepHuaJia 2 OKO01,0K02,0K03,
I'pader [Monsitue rpada. CBsa3ubIi rpad, AepeBo, HUKI rpad Ha MIOCKOCTH 5 OKO04,0K05,0K07
Tema 12.4 OCHOBHOE Colep/KaHue Y4eGHOro MaTepuasa 2
Pemenne 3amau. MHOKECTBa, KonTpombHas pabota Ne 11
I'pacher 1 nx npumeHenue «Onepanyu ¢ MEHOkecTBaMu. ONMCaHNE PEANBHBIX CUTYAUH ¢ HOMOIIBIO MHOKECTB. 2
[Tpumenenune rpadoB K PENIEHHIO 3a1a1W»
Pa3nen 13
DJIeMEeHTbl KOMOUHATOPHUKH, 99
CTATHCTHKM M TEOPHH
BEPOATHOCTEM
Tema 13.1 OcHOBHOE co/lepKaHue Y4eOHOro MaTepHuajia 4 OKOLOK02.0K03
OcrosHble TIOHATHA ITepecTaHOBKH, Pa3MEIEHHNs, COUETAHMS. OK04.0K05.0K07
KOMOMHATOPHKH 4 OO,
Tema 13.2 OcHoBHoOE€ coiepkaHue Y4eOHOro Marepuasa 2
CoObITHE, BEPOATHOCTL COOBITUS. ["Copvecthbie 1 HeCOBMECTHBIE COOBITHA. TEODEMbI O BEPOSTHOCTH CyMMBI COGBITHIL.
Croxenne u YMHOMKCHHC VCI0BHASBEPOSATHOCTh. 3aBUCHMbIE HHE3aBHCHMBIE COOBITHS. TeopeMbl O BEpPOSTHOCTH 2
BCPOATHOCTCH IPOM3BEIECHUS COOBITHUIA.
Tema 13.3 IIpodeccnoHaILHO-OPHMEHTHPOBAHHOE CO/IePKaHNe Y4eOHOr0 MaTepuasia 4 OK01,0K02,0K03,
BepositHocTh B OTHOCHUTENBHAs YaCTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTHYECKOE OK04,0K05,0K07
pO(ECCHOHATBHBIX 3a[a4aX | ONpee]eHUe BEPOSITHOCTH. 4 I1K3.6.
OleHKa BEPOATHOCTH COOBITHS
Tema 13.4 OcHoBHoOe coJep:kaHue YHeOHOT0 MaTepuasia 4 OK01,0K02,0K03,
AuckpeTHas cy4anHas Busl ciydaiinbix BennurH. Onpeienenue IMCKPETHON CIIy4aiiHOM BETMYMHBL. 3aKOH OK04,0K05,0K07
BCMHMHA, 3aKOH €C pacrpe/iesieHust TUCKPETHOMN CITy4aifHON BeMUurHbI. Ee Y4iCcIoBbIe XapaKTepHCTHKH 4
pacrpeseneHus
Tema 13.5 OcHOBHOE cojlep:KaHHe Y4eGHOr0 MaTepualia 2
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3amayn  MaTeMaTHYECKOU

Bapuanuonnsiii  psan.  Ilosuron wactor u rucrorpamma. CraTucTU4ecKue

CTaTHCTUKH XapaKTePUCTUKH psijia HAOII0IaeMbIX TAaHHBIX 2
Tema 13.6 IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/leP:KaHUEe Y4yeOHOT0 MaTepuaJa 4 OK01,0K02,0K03,
CocraBnenue Tabmun u | [paktudeckas pabora mo teme «IlepBuunas 00pabOTKa CTATHCTUYECKHUX TaHHBIX. 9 OK04,0K05,0K07
JuarpaMM Ha IpakTHUKe I'paduueckoe ux mpeacTaBICHHUE). IK 2.1.
[Ipaktuyeckas pabora mo teme «HaxoXkaeHWe CpeIHUX XapaKTePHCTUK, HaOIFOIaeMbIX
JTAHHBIX. 2
Tema 13.7 OcHoBHoOe coJep:kaHue Y4eOHOT0 MaTepHaJia 2 OKO01,0K02,0K03,
Pemtenne 3amaq. DieMeHTHI KonTponbHas pabota Ne 12 0K04,0K05,0K07
KOMOMHATOPUKH, CTATHCTHKH DnieMeHTH KOMOUHAaTOpUKU. COOBITHE, BEPOATHOCTE COOBITHs. CII0KEHHE M YMHOKEHUE 9
BEPOSITHOCTEN
Paspnen 14
YpaBHeHusi u 26 OK01,0K02,0K03,
HepaBeHCTBa 0OK04,0K05,0K06,
Tema 14.1 OcHoBHoOE coiepkaHue Y4eOHOro Marepuasa 4 OKO07
PaBHOCHIIBHOCTS PaBHOCHIIBHOCTH  ypaBHeHHW U HepaBeHCTB. Omnpenenenus. (OCHOBHBIE TEOPEMBI
YpaBHCHNN U HEPABCHCTB. PaBHOCHUJIBHBIX TIEPEX0JiaX B YypaBHGHMsSIX M HepaBeHCTBax. OOmIMe METoAbl pelIeHUs
Obutre MeTONIBI penieH s YPaBHEHUIA: IIEPEX0] OT PaBEHCTBA (PYHKUMH K PABEHCTBY apryMEHTOB JUIi MOHOTOHHBIX 4
(yHKIMM, METO pa3IoKEeHUs] HAMHOXKUTEIH, METOJ] BBEACHUS HOBOM
epeMeHHOH, PyHKIIMOHAIBHO-TpadUIeCKUIMETO
Tema 14.2 OcHoBHoOe coJiep:kaHue YHeOHOT0 MaTepHuasia 4
Fpa(bnqecxmv/l METOA PCHICHUA | OGue meToAbl pelIeHHs HEPABEHCTB: MEPEXO] OT CPaBHEHMS 3HAYEHUM (DYHKIUI
paBHEHUH, HEPABEHCTB . N
KCPaBHEHUIO  3HAUYEHUHW  apryMeHTOB  JJii  MOHOTOHHBIX  (DYHKUUH,  MeETOA 4
UHTEPBANIOB, pyHKIMOHANbHO-Tpadudecknii ~ Meroa.l'paduueckuit  merox  peuieHUs
ypaBHEHUI U HEPABEHCTB
Tema 14.3 OcHOBHOE cojlep:KaHue Y4eGHOr0 MaTepualia
YpaBHEHHs 1 HEPABEHCTBA C 4
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MOJTyJIeM Omnpenenenune Moayns. PackpeiTne moayns mo ompenencHuro. Ilpocreiiine ypaBHEHUs U
HEpaBeHCTBa ¢ MOAyieM. [IpuMeHeHne paBHOCHIBHBIX MEPEXOJ0B B ONMPEACICHHBIX TUIAX 4
yYpaBHEHHI U HEPABEHCTB C MOIYJIEM
Temal4d.4 OcHoOBHOe coJep:KaHHe Y4eOHOI0 MaTepHaja 4
YpaBHEHH U HEPABEHCTBA C 3HakoMCTBO ¢ apameTpom. [Ipocrelimme ypaBHEHHSI 1 HEPABEHCTBA C TAPaMETPOM
napameTpamu 4
Tema 14.5 IMpodeccuonaibHO-OPHEHTHPOBAHHOE COlePKAHNE Y4YeOHOI0 MaTepuaJa 8
CocraBieHue U pelieHue Pemenne TekcToBBIX 3a/1a4 POPECCUOHAIBHOTO COJIEPKAHUS OK01,0K02,0K03,
npodeccroHalbHBIX 3a1a4 OKO04,0K05,0K06,
C IIOMOIIIBIO YPaBHEHHiA OK07
8 TK 1.1,T1K 2.1,[TK
3.6
Tema 14.6 OcHoBHOe coepxxkaHue y4eOHOIo MarepHuasa 2 OK01,0K02,0K03,
Pemenue 3ana4. YpaBHeHUA U (OG1me  meroms! peleHNs] YpaBHEHMHA. YpaBHEHHMS M HEPaBEHCTBA C MOJAYIEM H C OK04,0K05,0K06,
HEpaBEHCTBA napamMeTpamu 2 OKO07
IIpome:kyTounas arrecranus (IK3aMeH) 36
Bcero: | 348
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N

5.

3. YcaoBus peaju3anui NporpaMmsbl 0011e00pa3oBaTeIbHOM JMCHUILIHHBI
3.1.TpedoBaHus K MUHMMAJIbHOMY MaTEePHATBHO-TEXHUYECKOMY 00eCIeYeHH IO
Peanuzauus nporpaMMbl AUCHMILIMHBI TpeOyeT HATMYUsl y4eOHOro KaOMHETa MaTeMaTUKH.

O6opynoBaHue yueOHOTO KaOMHETA:

- [I0CaJI0YHBIE MECTA 10 KOJUYECTBY O0YyUaIOLIUXCS;
- paboyee MeCTO MPEnoJaBaTels;
- KOMIUIEKT y4eOHO-HarIsAHBIX TOCOOUH;
- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;
- 3aJ]aHus JUIsl KOHTPOJIbHBIX padoT;
- Ipo(peccCuoHaIbHO OPUEHTUPOBAHHBIC 3a/1aHUS;
- MaTepualbl 3K3aMeHa.
TexHuueckue cpeacTa 00yUYeHUs:
- TePCOHATbHBIA KOMITBIOTEP C JIMLIEH3MOHHBIM MTPOTPAMMHBIM 00€CTIeYeHUEM;
- MPOEKTOP C IKPAHOM.

O¢ddexTuBHOCTD MpenoaaBaHus kKypca MaremMaTrka 3aBUCUT OT HAJIMYUSI COOTBETCTBYIOIIETO
MaTepUaJIbHO-TEXHUYECKOTO OCHAILICHMUS.

310 00BSACHAETCS OCOOEHHOCTSIMH Kypca, B IIEPBYIO OU€pe/b €r0 MHOTONPOPUIBHOCTBIO U
[IPAKTUYECKON HAIIPaBIECHHOCTHIO.

3.2. UudopmanuoHHoe odecnievyeHne 00yueHmsi

. MopakoBuuA.I'. AnrebpannadanamMaremMaTinyeckoroanaimsa. Yueonuk.H.1.10-

11.M.:Muemo3una,2021,rp.

. AtanacsnJI.C. I'eomerpus10-11xnaccel.—M.:IIpocsemenne, 2021, rp.
. UndopmaTtuka n marematuka : yaeOuuk u npaktukym st CI10 / A. M.Ilonos, B. H.

Cortnukos, E. WI. Haraea, M. A. 3aiiues ; nog pea. A. M.IlonoBa. — 4-e u3a., nep. u
non. — M. : U3narenbctBo FOpaiit, 2022. —484 ¢. — (Cepus : [IpodeccuonanpHoe
obpazosanue). — ISBN 978-5-534-08207-4.—Pexummoctyma:www.biblio-
online.ru/book/AE3A8626-75B9-430C-80A8-A625AB3A1F6A.

. baBpun,1.11. Maremartuka:yueonukunpakrukymmis CIIO/U.N.baspun. — 2-e usm.,

nep. u gon. — M. : U3natensctBo IOpaiit, 2022. —616 ¢. — (Cepus :
[Tpodeccuonansroe o6pazoBanue). — ISBN 978-5-534-04101-9. — Pexum moctyna
:‘www.biblio-online.ru/book/E70A2C44-5195-467E-B71E-77DOEEB49640.
[TaBmouenko, FO. B. Marematuka : yueOHUK 1 ipaktukyM it CI1O /
1O.B.I1aBmtouenko,H.III. Xaccan;mogo6mr.pen. FO.B.I1aBmouenko.—4-

€ u3l., nep. u gon. — M. : I3gatensctBo IOpaiit, 2022. — 238 ¢. —

(Cepus:ITpodeccnonansnocodpazosanne).—ISBN978-5-534-01261-3.

— Pexwum noctyna :www.biblio-online.ru/book/773FABOF-0EF8-4626-945D-

6A8208474676
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HNuTepHer — pecypcebl
1. I'azera «Maremaruka» M3gatensctBo qoma «IlepBoe ceHTIOps»
http://mat.1.september.ru
2. MaremaTtuka B OTKPBITOM KOJIJIEIKE
http://www/mathematics.ru
3. Allmath.ru — Bcst MaTeMaTuka B 0OJTHOM MECTE
http:// allmath.ru
4. Exponenta.ru: o6pa3zoBaTeiabHbIi MATEMATUYECKUIN CalT
http:// www.exponenta.ru
5. Bed anemenrtapnas mateMatuka: CpenHsis MaTeMaTH4YecKass HHTEPHET-IIIKOJIa
http:// www,bymath.net
6. 'eomeTpuueckuit mopran
http://www.neive.by.ru
7. 3amauu o reoMeTpun: UHPOPMAITMOHHO-TIOMCKOBAs CUCTEMa
http:// zadachi.mccme.ru
8. 3ajauyHuK I MOJTOTOBKY K OJTUMITHAIaM IO MaTEMAaTUKE
http://tasks.ceemat.ru
9. Matemaruka On-line: cnpaBounast nHGOPMAIIKS B TOMOIIb CTYIACHTY
http:// www.mathem.hl.ru
10. MaremaTHKa B IOMOIIIb IIKOJBHUKY U CTYJEHTY (TECThI M0 MaTeMaTuke online)
http:// www.mathem.ru
11. Meroauka npenojiaBaHus MATEMaTUKH
http:// www.methmath.chat.ru
12. Caiit anementapHoit marematuku JImutpus ['ymnna
http:// www.mathnet.spb.ru
13. NUuTepHeT — nmoaaepKKa yuuTesed MaTeMaTUKHU. 3/1€Ch MOKHO HaWTH 3JIEKTPOHHbBIE KHUTH,
BUJICOJIEKIIMH, PA3JIMYHbBIC 10 YPOBHIO U TEMATUKH 3aJa4, ICTOPUU U3 KU3HU MATEMATHKOB.
VYyurens HalayT MaTepuaibl sl yPOKOB, OHUIIHaIbHBIE JOKYMEHThl MUHUCTEpPCTBA
o0pa3oBaHUs U HAYKH, HEOOXOAUMBIC B padboTe.
http:// www.math.ru
14. www.fcior.edu.ru (MapOpMaInimoHHbIe, TPEHUPOBOYHBIC U KOHTPOJIBHBIC MaTEPHAIIBI).
15. www.schooo-collection.edu.ru
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0OCBOCHUS 00111€00Pa30BaTEeIbLHOM

JUCIHHUAIIJINHBI.
Oo6masi/npodeccuonanbHast Pa3znen/Tema THnoneHOYHBbIX
KOMIEeTEeHIHSA MepONnpHUsITHS
OK 01. Bei6bupats crioco0st P1,Tema 1.1-1.7 TectupoBanue
pemenus sajad P2, Temer 2.1 -2.6 YcTHBIIM 0TIpoc
npodecconaiohol P3, Temsr 3.1-3.4 MaremaTiyeckiii
P4, Temnr 4.1 -4.11
MIPUMCHHUTEIILHO PS TCMI)I 5 1 _ 5 2 AMKTAHT
K Pa3nYHbIM KOHTEKCTaM P 6’TGMI>I 6. 1 - 6 11 [TpakTrueckas padora
P7,Temb1 7.1 - 7.17 Rompormyiax
P8,Temnr 8.1 - 8.6 gillfl)z?[HeHHe
P9,Tempr 9.1 9.5 AK3aMEeHallMOHHBIX
P10, Temsr 10.1 - 10.4 3a1AHH
P11, Temsr 11.1-11.7
P12, Temsr 12.1 - 12.4
P13, Temsr 13.1 - 13.7
P14, Temsr 14.1 - 14.6
OK 02. Ucnionb30BaTh P1,Tema 1.1-17 TectupoBanue

COBpEMEHHEBIE CPE/ICTBA TIOUCKA,
aHaJIM3a HUHTEPIPETALINH
nH(pOpMAaITUH,
nuH(POPMAITMOHHBIC
TEXHOJOTHH JIJIsl BBIIOTHEHHS

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

VYerHbIl onpoc
MareMaTHuecKHiiTuKTa
HT

[TpakTrueckas paboTa

3aaa4 mpodeccrnoHaIbHON KouTpoabHas
e, P9, Temnt 9.1 — 9.5 pabota

P10, Temsr 10.1 - 10.4 BLINOTHEHKE

P11, Temsr 11.1-11.7 HK3aMEHALMOHHBIX

P13, Temsr 13.1 - 13.7

P14, Temnr 14.1 - 14.6
OK 03. [InanupoBats u P1,Tema 1.1-17 TectupoBanue
peann30oBBIBaTh COOCTBEHHOE P2, Temsr 2.1 -2.6 VYcrHblit onpoc
npoQheCcCUOHATIEHOE U P3,Temsr 3.1-3.4 Marematuyeckui
JMYHOCTHOE Pa3BUTHE, P4, Temsr 4.1 -4.11
MPEIIPUHIMATEITBCKYFO P5.Temsl 5.1 - 5.2 JMICTATT
ASATENLHOCTE B P6.Temb 6.1 - 6.11 ITpakTrueckaspabora
npodeccruoHanbHOU cdepe, KonrposnbHas
MCTIONb30BaTh 3HAHUS 110 P7.Temp1 7.1 - 7.17 pabora
(b1HAHCOBOW rPaMOTHOCTU B P8,Temer 8.1 - 8.6 BoinonHeHUE
Pa3INYHBIX KU3HEHHBIX P9, Temer 9.1 - 9.5 SK3aMEHAIMOHHBIX
CUTYAIHIX P10, Temsr 10.1 - 10.4 3aTaHHit

P11, Temsr 11.1-11.7
P12, Temsr 12.1 - 12.4
P13, Temsr 13.1 - 13.7
P14, Temsr 14.1 - 14.6

41




OK 04. O¢pdexrruBHO
B3aMMOJICHCTBOBAThH U PadOTaTh
B KOJUIGKTUBE U KOMaHe

P1,Tema 1.1-1.7

P2, Temnr 2.1 -2.6
P3,Temnr 3.1-3.4
P4, Temnr 4.1 -4.11
P5,Temsr 5.1 - 5.2
P6,Temr1 6.1 -6.11

TectupoBanue
VYerHbIM onpoc
Marematnyeckuii
JUKTAHT

[TpakTrueckas pabota

P7,Temst 7.1 - 7.17 K(’é”pom’Ha"
P8,Temnr 8.1 - 8.6 I];?)Ir?giHeHHe
P9,Tems1 9.1-9.5 DK3aMEHALMOHHBIX
P10, Temsr 10.1 - 10.4 sayanuil
P11, Temsr 11.1 - 11.7
P12, Temsr 12.1 - 12.4
P13, Temsr 13.1 - 13.7
P14, Temsr 14.1 - 14.6
OK 05. OcymectBasts yetayto | P1,Tema 1.1-1.7 TectupoBanue
U NMCbMEHHYI0 KoMMyHHKauuioo | P4, Temsr 4.1 -4.11 YcTHBIN onpoc
Ha P5,Tembr 5.1 - 5.2 Martemarudeckuit
TOCYyJapCTBEHHOM A3BIKE P6,TeMI)I 61 - 611 JUKTaHT

Poccuiickoit @enepaimu ¢
Y4eTOM 0COOEHHOCTEH

P7,Temwr 7.1 - 7.17
P8, Temnr 8.1 - 8.6

[TpakTrueckas pabota

COIIHAJIBHOIO M KYJIbTYPHOTO KontponbHas
KOHTEKCTa P9, Tems1 9.1 -9.5 pabora

P11, Temsr 11.1 - 11.7 BLITIONHEHNE

P12, Temer 12.1- 12.4 SK3aMEHAIMOHHBIX

P14, Temsr 14.1 - 14.6
OK 06. ITposiBNsATH P1,Tema 1.1-17 TectupoBanue
IpasKIaHCKO- P4, Temp14.1-4.11 YcTHBIN onpoc
TNaTPUOTHYECKYIO TIO3ULIMIO, P5,Tempr 5.1 - 5.2 MaremaTnueckuii
ACMOHCTPHUPOBATH P6,TeMBI 6.1 -6.11 OUKTAHT
OCO3HaHHOE MTOBEJICHUE Ha P7.Temsr 7.1 - 7.17 1 6
OCHOBE

P8 Terr 8.1 - 8.6 pakTHueckas paboTa
TPaAUIINOHHBIXO0IIEYeTOBEYeCK ’ KonrtposnbHas
X P9,Temsr 9.1 — 9.5 paGota
[ICHHOCTEHA, B TOM YHCIIE C P14, Temsr 14.1 - 14.6 Beimonuenue
Y4YE€TOM I'apMOHU3AIUH AK3aMEHAIMOHHBIX
MC)KHaAIIMOHAJIBHBIX U 3aI[aHHI>i

MEKPETUTHO3HBIX
OTHOUICHU, IPUMEHSTh
CTaHJapTHI
AHTUKOPPYNLIUOHHOTO
MIOBEJICHUS
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OK 07. ConeiicTBOBaTh
COXPaHEHHIO OKpPYKaIoIIen
cpensbl, pecypcocOepeKeHuIo,
MPUMEHSITh 3HAaHUS 00
M3MCHEHUH KITMMATa, PUHIIUTIBI
OepexIINBOrO TPOU3BOCTBA,

3¢ PEeKTUBHO

JIeiCTBOBATh B

YPE3BBIYANHBIX CHUTYAIHSIX

P1,Tema 1.1-1.7

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

P4, Temnr 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,Temer 9.1 — 9.5
P11, Temsr 11.1 -11.7
P12, Temsr 12.1 - 12.4
P13, Temsr 13.1 - 13.7
P14, Temsr 14.1 - 14.6

TectupoBanue
VYerHbIM onpoc
Marematnyeckuii
JUKTAHT

[TpakTrueckas pabota
KoHTponsHas

pabora

Brinosinenue
9K3aMEHALMOHHBIX
3aJlaHAN

I[IK 1.1. BemonHATh onepanun
o OCYLIECTBIICHUIO
[1EPEBO30YHOI0 mpolecca v
[pUMEHEHHEM COBpPEMEHHBIX

MH()OPMAITMOHHBIX ~ TEXHOJOTHHl
YIpaBJIEHHS IIEPEBO3KAMM.

P1,Tema 1.3
P2, Tema2.5
P6, Tema 6.10
P7, Tema 7.7
P8, Tema 8.5
P11, Tema 11.6
P14, Tema 14.5

IIpakTrueckas padora
TectupoBanue
VYerHbIM onpoc

IIK 2.1. Opranu3oBsIBaTH paboTy
repcoHaa 1Mo TIIAHUPOBAHHIO U
OpraHU3aIi{ TePEBO30YHOTO
mporiecca.

P4, Tema 4.7
P6, Tema 6.10
P7, Tema 7.10
P11, Tema 2.1
P12, Tema 12.2
P13,Tema 13.6
P14, Tema 14.5

[IpaxTrueckas padora
TectupoBanue
VYcTHbl onpoc

IIK 3.2. OGecrieunBaTh
OCYIIIECTBIICHUE TTpoIiecca
YIpaBIIEH TIepeBO3KaMH Ha
OCHOBE JIOTHCTHYCSCKOM
KOHIICIIIHA 1 OPTaHN30BBIBATh
[paIoOHAIBHYIO TIEpepadoTKyY
Tpy30B

P2, Tema 2.5
P3,Tema 3.3
P7, Tema 7.7
P14, Tema 14.5

[IpakTrueckas padora
TectupoBanue
VYcTHbli onpoc
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N3menenus: u 1onoiHeHus K padoueii mporpaMme y4eOHOM AMCUUILIMHBI

MaremaTuka
na 2023-2024 yueOHbIil roj
[lata u HOMEp
MPOTOKOJIA
No N3menenus k paboueit JlononHeHus K 3acenanust [IMK
n/m porpamme paboueii mporpamMmme Y BU3a
npeaceaaTens
[IMK
9 N3menennit u nomonHenut nHa  2023-2024
yaeOnbiii ronr HET
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