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OBIIIAS XAPAKTEPUCTUKA PABOYEH ITPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOU JUCIUIIJIMHBI «MaTemaTuka»

1.1.MECTO JVUCHUIIJINHBI B CTPYKTYPE OCHOBHOU
MPO®PECCHUOHAJBHOU OBPA3OBATEJBHOM ITPOI'PAMMDbBI
00111e00pa30BaTeNIbHON MOATOTOBKU 0a30BBIX JUCHUILIUH

I[Ipu  peamuzamuu  coaepkaHus  00IIeoOpa3zoBaTeIbHOW  y4eOHOM

auciuIuinHel  «Matematnkay B mpeaenax ocBoeHus I[IIICC3 CIIO na 6aze
OCHOBHOT'O 001Iero o0Opa3oBaHus C MOJYYEHHUEM CPEIHEro o0Iiero oopa3oBaHMs
no cnenuanbHoctu 26.02.02 «CygocTpoeHue» MakcuMmaibHas yuyeOHas Harpyska
00y4aromuXxcs COCTaBIIsIET:
— 348 w4yacoB, u3 HUX ayautopHas (oOs;3aTtenbHasl) ydeOHasi Harpyska
oOyuaromuxcs 312 wyacoB, BKIIOUas TNpakTUYECKUWE 3aHATUS S8 wyacoB, U
npodeccuoHaIbHO OPUEHTUPOBAHHOE COJAEpKaHHE (COACp)KaHHE MPUKIATHOTO
MoAayJsi) — 56 gacos.

1.2.1IEJIV M TUTAHAPYEMBIE PE3YJIbTATHI OCBOEHUSA
T CHUTIITAHBI

1.2.1. IIEJIb OBIIEOBPA3OBATEJIbHOM JUCIUIIJIAHBI

Lens muctummasl  «MaTemMaTuka»  HampaBlIEHO Ha  JIOCTH)KCHHE
pe3yNbTaTOB €€ u3ydeHus B coorBeTcTBUM ¢ TpedoBanusiMu GI'OC COO ¢ yuetom
npodeccronanbHoi HanpasieHHoctd 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

IInanupyemble 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 JIOTUYCCKHUE JICHCTBUS:

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

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

0) 0a30BbIC UCCIIEIOBATEIBCKHIE JICHCTBHS:

- BJAQJCTh  HAaBBIKAMU  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 CHUTYaINH;

0) coBMecTHas JIeITENbHOCTE:

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

a) caMOoOpraHN3aIHs:

- CaMOCTOSITEIIEHO OCYIIECTBIIATh MI03HABATEIHHYIO
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, MPOBOJAWTH JOKAa3aTElNbHbIE PACCYXIACHHS 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-
panrOoHaJIbHBIX BBIpa)i(eHHﬁ;

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

YMeHue onepupoBath MOHATHAMH: (QYHKIHS, HerpepbiBHAs (QYHKIIHS,

MPOU3BO/IHASA, TIEPBOOOpaA3HasA, OIpPENENIeHHBIA WHTErpaj; YMEHHE
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 MCIIOIb30BAHUEM
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  IOHATHSAMH:  pandoHaibHas  (QyHKIuS,
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 M 33/7a4 W3 peajlbHOM JKM3HH; 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, 337]a4i M3 O0JIACTH yIPABICHUS JIUYHBIMH 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,
HauOoJplllee W  HaWMEHbIee 3HA4YeHWs, pasMax, JAUCIepcus,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Halopa; YMEHHE H3BIICKATh,
WHTEPIIPETUPOBaTh HWH(OpMAIHIO, TPENCTaBICHHYI0 B TaONWIaX, Ha
JuarpaMmax, rpadukax, OTpaskarollyl0 CBOWCTBA peaslbHbIX IPOLIECCOB
W SIBIICHWW; TPEACTABIATH WHPOPMALUIO C IOMOILIBIO 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 KCIIONb30BaHUEM TpaHUUecKuX METOJ0B; NMPUMEHSATH
(bOopMyIBl CIOKEHHST M yYMHOXEHHUS BEPOATHOCTEH, KOMOMHATOPHBIE
bakTel U GOpPMYNBI TPH PEINICHWW 3ajad; OIEHHWBATh BEPOSTHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CITYYalHBIMHU BEIMYUHAMH; YMEHHE
MIPUBOJNTH IIPUMEPHI TIPOSBICHUS 3aKOHA OOJIBIINX YHCET B TPUPOAHBIX
1 OOIIIECTBEHHBIX SIBICHUSX;

YMeHHe OnepupoBaTh IMOHATHAMH: TOYKa, IpsMas, ILIOCKOCTD,
MPOCTPAHCTBO, JABYI'PAaHHBI  yrod, CKPEIIMBAIOIIUECS  IPSAMBIE,
MapajuIeNbHOCTh U MEPIEHINKYISIPHOCTh MPSMBIX M IUIOCKOCTEH, yroi
MEXKIY IPAMBIMH, Yol MEKIy IPSIMOH H IUIOCKOCTBIO, YTOJI MEXIY
IJIOCKOCTSIMH, PACCTOSTHUE OT TOYKHU 0 MJIOCKOCTH, PACCTOSHUE MEXIY
MPSIMBIMHU, PACCTOSHHE MEXKIY IUIOCKOCTSAMH; YMEHHE HCIIONB30BaTh
IpU pEIIeHUH 3ajad H3ydeHHble (aKThl U TEOPEMBl ITAHUMETPUY;
YMEHHE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPY>KAIOLIEr0 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 ITOBEPXHOCTH MHUPaMUIBI, TPU3MBI, KOHYyca,
MWIMHApPA, IUiomans cdepsl, o00beM Kyba, MPSAMOYTOIHHOTO
napajulelenunena, NUPaMHuIbl, MPHU3MBL, IMINHApA, KOHYyca, IIapa;
yYMEHHE H300pa’kaTh MHOTOIPAHHHKH M IIOBEPXHOCTH BpallleHHs, MX
Ce4eHUs OT PYKH, C TIOMOLIBI0 YEPTEKHBIX HMHCTPYMEHTOB U
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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TIoMaAei MOBEpXHOCTEH M 00bEMOB MOJOOHBIX (HUTYp MpPU pPElICHUN
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, KOOPJAMHATHI BEKTOpPAa, CKaJSPHOE
IIPOU3BEACHUE, YIOJI  MEKIYy  BEKTOpAaMHM, CYMMa  BEKTOpPOB,
IIPOU3BEACHUE BEKTOpPA HA YHCIIO; HAXOAWUTH C IOMOIIBIO MU3Y4YEHHBIX
bopMyn KOOpJMHATHI CEpelUHBbl OTPE3Ka, PACCTOSIHHE MEXAY ABYyMS
TOYKaMHU;

- YMeHue BRIOUpaTh OIXOASIINN N3yICHHBIN METO IS 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 CPE/ICTBA TIOMCKA,
aHalin3a v MHTEpIpeTalnu
HHpOpPMAITUH H
WH(POPMAITUOHHBIE TEXHOJIOTUU
JUTSl BBITTOJTHEHUS 3314
npodeccruoHaTbHOM
JeSITELHOCTH,

OBnaneHne yHHBEPCATbHBIMH Yy4eOHBIMH TIO3HABATEIbHBIMHU
JEHCTBUSAMU:

0) 6a30BbIC HCCIIEIOBATENLCKIE ICHCTBUS:

- BIAAETh HaBBIKAMH  y4eOHO-MCCIIEIOBATENbCKONH |
MIPOEKTHOMN JEeATEThbHOCTH, HABBIKAMH Pa3pemIeHus mpooieM;

- yMeThb HMHTETPHUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX
o0J1acTel;

- BBIIBATaTh HOBBIE WJEH,
MTOIX OBl ¥ PEIICHUS;

B) paboraTs ¢ nH(pOpMAIHEn:

- BIIa/ICTh HAaBBIKAMH TMOTy4YeHHs] HH(POPMAIUHN U3 HCTOYHUKOB
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 W  OpPraHM3allMOHHBIX  331a4  C
coOIrOIeHNEM TpeboBaHU SPTrOHOMHUKH, TEXHUKH
0€30I1aCHOCTH, TUTHEHBI, PECYypcOCOEpPEKEHUs, NPABOBBIX U
ATHUYECKUX HOPM, HOPM WH(OPMAIIMOHHOW 0€30MacHOCTH;

npeajiaratb OpHUIMHAJIBHBIC

Brnamenne meromamu J0Ka3aTelbCTB, aNTOPUTMAMHU PEIICHUS 3ajliad;
yMeHue (HOpMYJIHMPOBATh  ONpPENENCHUs, AaKCHOMbI M  TEOPEMBI,
NPUMEHSATh WX, IPOBOJMTH JOKa3aTelbHbIC PACCYXJICHHS B XOJe
peleHus 3a71ay;

YMeHue ornepupoBaTh TMOHITHSMU: CTEHEHb YWCIA, JIOTAPU(PM YHCIA;
YMCHHUE BBIMONHUTh BBIYMCICHHE 3HAYCHUH W  TpeoOpa3oBaHHS
BBIPOKEHUH CO CTEICHAMH M Jioraprudmamu, mpeodpazoBaHue ApOOHO-
palMOHATBHBIX BBIPAKECHHIA,

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

YMeHue onepupoBaTh MOHATHSAMH: (DYHKIHS, HEMpepbIBHAS (QYHKIIHS,

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

(1)YHKI_II/II/I Ha MOHOTOHHOCTb, HaXOIHTb HanOONbIINEe 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 3HA4YCHHUsA, Ha HAXO0XIACHHC
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Ognajnenue
JNECUCTBUSIMH:
0) coBMeCTHas ACATEILHOCTD:

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

a) caMOoOpraHu3aIus:

- CaMOCTOSITEIIbHO OCYIIIECTBIISATh MO3HABATEIBHYIO
JACATCIbHOCTD, BBIABJISATH HpOGHeMBI, CTAaBUTH 158
(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 U3yYCHHBIX (YHKIUH, HCIONB30BaTh TpaduKd MpU
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, JOJIM M YaCTH, Ha JBIKEHUE, pa0doTy, 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 MPABAOIOI00HOCTh PE3YIIHTATOB;

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, rpajukax, OTpakarollyl0 CBOWCTBA PeasIbHBIX IPOIIECCOB
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 OonepupoBaTh MOHATUSAMU: CIIy4allHBIA ONBIT WM Cly4ailHOE
COOBITHE, BEPOSITHOCTH CIYJallHOrO COOBITHS; yMEHHE BBIYHCIATH
BEPOSATHOCTh C HCIIOJBb30BaHHEM TpaUUECKUX METONOB; IPHUMEHSATH
(GOpMyIBI CIIOXKEHUSI W YMHOKEHHS BEPOSTHOCTEH, KOMOMHATOpPHBIC
GaxkTel W GOpPMYNIBl TpPH pPEIICHWH 3a/1ad; OLCHUBATH BEPOSTHOCTH
peabHBIX COOBITHIT; 3HAKOMCTBO CO CIyYaifHBIMU BETMYMHAMH; YMEHHE
NPUBOAUTH MIPUMEPHI MPOSBICHHS 3aKOHA OOJBIINX YMCET B IPUPOIHBIX
1 OOIIECTBEHHBIX SBJICHHSAX;

YMeHune  omepupoBaTh  MOHATUSIMH:  MHOTOTPAaHHUK,  CEUCHHE
MHOTOrpaHHUKa, KyO, Nmapajulenenunes, npu3Ma, nupamuna, 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, NUPaMUAbl, MPU3MBL, IMIMHAPA, KOHyca, Iapa;
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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; yMEHHE PACIIO3HABATH MTPAaBUIIBHBIC MHOTOTPaHHUKH;
Ymenue OnepupoBaTh IMOHATUAMHU: JBUIKCHHUE 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, 00bEeM, IIIOMAAb MOBEPXHOCTH), HCIONB3YS H3ydeHHBIE
(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 IEHCTBHS:

- CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHHOMY TIOMCKY

METOJOB pEIICHUS TMPAKTUICCKUX 3a7ad, IPUMEHCHHIO
Pa3IMIHBIX METOJOB TIO3HAHUS;

OsBnagenne YHHUBEPCATbHBIMHU KOMMYHUKaTHBHBIMH
JICHCTBHUSMU:

a) obmIeHue:

- apryMeHTHpPOBaHO BECTH JAHAJOl, YMETh CMST4aTh

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
Pa3MYHBIX  CHUTyalUsiX, TPOSABIATH  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
BpalleHus, IUIOCKOCTh, Kacaromascsi cdepsl, OHIWHApPa, KOHYCa,
TUIOMAAs TOBEPXHOCTH MHPAMHUABI, PHU3MBI, KOHycCa, I[WIMHIPA,
wiom@ans cheprbl, 00beM Kyba, TPSIMOYTOJIBHOTO TNapayieienumnena,
MUPaMAJBL, TPU3MBI, MWINHApA, KOHyca, IIapa; yMeHHue H300pakaTthb
MHOTOTPaHHUKH W TOBEPXHOCTH BpAIICHUS, WX CEYEHHA OT PYKH, C
TTOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB W DJIEKTPOHHBIX CPENCTB; YMETh
pacmo3HaBaTh CHMMETPHUIO B TIPOCTPAHCTBE;, YMETh paclO3HaBaTh
MPaBUIIEHBIE MHOTOTPAHHUKU;

- YMETh OIEPHPOBATh MOHATHUSMU: MPSIMOYTOJbHAS CUCTeMa KOOpIUHAT,
KOODAWHATHI TOYKHA, BEKTOP, KOOPIWHATHI 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, IOCTOSHHO MOBBINIATH
CBOI1 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHbD;

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, CAMOCTOSTCIHHOCTH W
CaMOOIIpEICTICHUIO;

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

0) coBMecTHas IeITENbHOCTE:

- MOHMMAaTh W HCIIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOH U
WHIUBUIYaIbHON paboThI;

- MIPUHUMATh LeNnu COBMECTHOM TSI TeITHFHOCTH,
OpPraHM30BbIBATH M KOOPAMHHUPOBATH JICHCTBHUS 10 €¢
JIOCTH)KEHUIO: COCTABIIATh TUIAH ACHCTBHUH, pacIpeiessiTh POIn
C y4YeToM MHEHHHl Yy4YaCTHHKOB OOCYXJaTh pPE3YNbTaThI
COBMECTHOM paloThI;

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

- OCYIIECTBISATH IO3UTHBHOE CTPATETHUECKOE IOBEACHUE B
Pa3TUYHBIX  CHUTyalUsAX,  TPOABIATH  TBOPYECTBO U
BOOOpakeHHe, OBITh HHUITHATHBHBIM

OBnaseHne YyHUBEPCATbHBIMU PETryISATUBHBIMU JEHCTBUSIMH:
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 IMMOHMUMATh MHP C TO3UIUU JAPYTOTro
YeNIOBEKa;

KOMMYHUKAaTUBHBIMHA

- YMEThb OIIEpUPOBATH MOHATUSAMH: CILy4aiHbII OIIBIT u
CIly4yaifHOECOOBITHE, BEPOSTHOCTh  CIy4ailHOrO  COOBITHS; YMETh
BBIUYUCIATE BEPOATHOCTH C HCIIOJIB30BaAHUEM I‘pa(bI/I‘IeCKI/IX METOH0B,
OPUMEHATh  (GOPMYIBl  CIIOXKEHHST W YMHOXKCHHS BEPOSTHOCTEH,
KOMOMHATOpHBIE (akThl U (HOPMYINBI MPH pEIICHUH 3a1ad; OlCHUBATH
BEPOSITHOCTH  pPEATBHBIX COOBITHH; 3HAKOMCTBO CO CIy4alHBIMU
BCIIMUMHAMU, YMCHHUEC TMPUBOAUTL MNPUMEPBI IIPOABICHUA 3aKOHa
OONBIINX YHCET B IIPUPOAHBIX U OGHICCTBCHHI)IX SIBJICHUAX,

- YMETh CBOOOTHO ONEPUPOBATH MOHATHSIMHA: CTENCHD C IIEITBIM
MoKasarelieM, KOPeHb HaTypaJlbHOW CTEIeHH, CTEeNEeHb ¢ paliOHAIBHBIM
MoKazaTejeM, CTelmeHb C  JeWCTBUTENBHBIM  (BEIIECTBEHHBIM)
moKazaTeneM, JorapuM dYuclia, CHHYC, KOCHHYC H  TaHTEHC
MTPOU3BOJILHOTO YHUCIIA;

- yMeThb CBOOOJHO ONEpPUpPOBaTh NOHATHAMHU: Tpaduk QyHKIHY,
obpatHasi (yHKIWS, KOMIO3WIUS (yHKIMH, JWHEWHAs QYHKIUS,
KBaapaThyHas (pyHKIMS, cTermeHHas (YHKIHS C IENbIM IOKa3aTeleM,
TpUTOHOMETpHUYeckne (DyHKIUH, OOpaTHBIE TPUTOHOMETPHYECKUE
GyHKOMM, TIOKa3aTenbHass U JorapupMudeckas (QyHKIUH; YMETh
cTpouTh Tpaduku (YHKIHHA, BBIIONHITH IMpeoOpa3oBaHusi TpaduKoOB
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  OMEPUPOBATH  MOHATHAMH:  UYETHOCTh  (PYHKIIWH,
MEPUOANYHOCTh (PYHKIIMH, OTPAaHUYEHHOCTh (YHKIIMHM, MOHOTOHHOCTH
GyHKIHH, SKCTpeMyM (YHKIIMH, HAaUOOJbIIee U HAaMMEHBIIIee 3HAYCHHUS
(yHKIMH HA IPOMEXKYTKE; YMETh TPOBOJIUThH UCCIIENOBaHNE (DYHKIINN;

- YMETh WUCHONB30BaTh CBOHCTBA W rpadukm (QyHKIUH A penieHus
ypaBHEHUH, HEPaBeHCTB M 3ajady C TMapaMerpamMu; 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 @enepaunu ¢
y4eToM 0cOOEHHOCTEH
COIIMAIIBHOTO U KYJIBTYPHOT'O
KOHTEKCTa

B obnacTu 5¢TeTHYECKOro BOCIIUTAHMS:

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

CHOCOOHOCTh BOCHPHUHUMATh Pa3JIMYHbIC BHUJBI HCKYCCTBa,
TPaJUIIMU U TBOPYECTBO CBOETO W JAPYIMX HApPOJOB, OIIYIIATh
SMOIIMOHAJILHOE BO3/ICH CTBUE HCKYCCTRA;

yOKJICHHOCTh B 3HAYMMOCTH Il JIMYHOCTH M OOIIECTBA
OTEYECTBEHHOIO W  MHPOBOIO  HMCKYCCTBAa, OSTHHYECKHUX
KYJIbTYPHBIX TPAIUIIMIA U HAPOJHOI'O TBOPUECTRA;

FOTOBHOCTh K CaMOBBIPOKEHHIO B Pa3HbIX BHUIaX HCKYCCTBA,
CTpEMIICHHE MPOSBIIATH KAYECTBA TBOPUCCKOM JINYHOCTH;
OsBnajenne YHHBEpPCATbHBIMU KOMMYHHUKATHBHBIMH
NIEUCTBUSIMU:

a) obmreHue:

OCYILECTBIIATh KOMMYHHUKAIIMK BO BCEX chepax KU3HH;
pacro3HaBaTh HeBepOalibHbIC CPEACTBA OOIICHMS, ITOHUMATh
3HAYCHHUE COMHMAIBHBIX 3HAKOB, PACIIO3HABATH IPEAIIOCHLUTKH
KOH(IMKTHBIX CUTYaIlUil U CMATYATh KOH(IUKTBL;

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

- YMEThb ONEpUPOBATh MOHATHAMHU: 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,
JBYTPAaHHBIM  yrojl, CKpELIMBaIOIINAECs
Mapaui€IbHOCTG U NEPIICHAUKYIIIPHOCTD IMPAMBIX 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 UCIIONB30BAThH TPH PEIICHNH 3a1a4 H3YYCHHbBIE (PAKTHI U TEOPEMBbI
TUTAaHUMETPUN; yYMEHHE OLIEHWBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHpa.

OK 06. IIposBasTh
IPaXXJIAHCKO-MATPUOTHYECKYIO
MO3HUIIHIO, IEMOHCTPUPOBATh
OCO3HAaHHOE IIOBENEHNE Ha
OCHOBE TPAJUITHOHHBIX
00111eYEeI0BEYECKHUX [IEHHOCTEH,
B TOM YHUCIIE C YYETOM
rapMOHH3AINN
MEXHAIMOHAIBHBIX U
MEKPETUTHO3HBIX OTHOIICHUH,
MPUMEHSTH CTAHIAPTHI
AHTHKOPPYMIIHOHHOTO

OCO3HaHUE OOYYAIOUIMMICS POCCHICKONW TpakIaHCKON
WIEHTUIHOCTH;
LIEICHANIPaBJIeHHOE  pa3BUTHE  BHYTPEHHEH  TO3HIINU
JUYHOCTH HAa OCHOBEIYyXOBHO-HPABCTBEHHBIX I[EHHOCTEH
HaponoB  Poccuiickoii ~ ®enepanuu, HUCTOPUYECKUX U
HaI[MOHAJBHO-KYJIbTYPHBIX TpaauIui, thopmupoBanue
CUCTEMBbI 3HAYNMBIX [IeHHOCTHO-CMBICTIOBBIX YCTaHOBOK,
AHTHKOPPYNIIHOHHOTO MHPOBO33PEHUS,

paBOCO3HAHU, JKOJIOTHYECKON KYJIbTYDPBI, CIIOCOOHOCTH
CTaBUTb LECIIU U CTPOUTD KU3HCHHBLIC ITJIAHBI;
B yactu TpaXKAaHCKOI'O BOCIIMTAHUA:
OCO3HaHHEC CBOHUX KOHCTUTYLHUOHHBIX npaB u
06ﬁ3aHHOCTeﬁ, YBaXXCHHE 3aKOHA U ITPABOIIOPAAKA,
MOPpUHATUC TpaAULUOHHBIX HallMOHAJIBHBIX,

-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 TMOAXOAALIMHA HW3YyYEHHBIH METOJ Ul pELICHHS
3aJlauu, paclo3HaBaTh MaTeMaTHUECKHe (PaKThl U MaTEMaTHUECKHE
MOJIEJIH B IIPUPOAHBIX U OOIECTBEHHBIX SBJICHUSIX, B HCKYCCTBE;
-yMEHHE MIPUBOAUTH pUMeEpHI MaTeMaTHYECKUX
OTKPBITUHPOCCUNCKOMNMHUPOBOMMATEMATHYECKOMHAYKH.

- YMEThb ONEPUPOBATh IOHATUSAMM: CIyYalHBIM ONBIT M CiydyaiiHoe
COOBITHE, BEPOATHOCTH CIy4alHOTO COOBITHS; YMEThb BBIUYUCIATD
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OOIIICYEITOBEUECKUX TYMAHUCTUYECKUX U JAEMOKPATHYECKUX
LICHHOCTEH;

TOTOBHOCTb IIPOTHBOCTOATH HACOJIOTMU OSKCTPEMU3MA,
HaIlMOHANIN3Ma, KkceHodobuw, JTUCKPUMHUHAILITU
mnmocouuvalabHbIM, PCIUTHMO3HBIM, PpPaCOBbIM, HAIIMOHAJIbHBIM
MIpU3HAKAM;

TOTOBHOCTb BECTU COBMCCTHYIO JCATCIBHOCTHL B MHTCPECAX
IpaXXJIaHCKOTO OOIIEeCTBa, YY4aCTBOBaTh B CaMOYIIPABICHUU B
00111e00pa30BaTEIbHON  OpraHU3alMUU  JICTCKO-IOHOIIECKUX
OpraHu3aINsIX;

YMCHUE BSaHMOHeﬁCTBOBaTB C CONMAJIbHBIMA MHCTUTYTaMU
B COOTBCTCTBUHU C UX @WKHHHMI/I HMHA3HA4YCHUEM,

TOTOBHOCTH K TyMaHHUTapHOU 5
BOJIOHTEPCKONIEATENIHOCTH;

MaTPUOTUICCKOIOBOCIIMTAHUA

- c(hOPMHUPOBAaHHOCTh poccuiickoi TpaX<JJaHCKOU
WICHTUYHOCTH, TATPHOTH3Ma, YBaKEHHS K CBOEMY Hapomy,
YyBCTBA OTBETCTBEHHOCTU mepesl PoauHOl,ropaocTi 3a CBOM
Kpaii, cBoto PomuHy, CBOM A3BIK W KYyJbTYpY, MNpOIUIOE U
HacTosIIee MHOTOHAITMOHAIBHOTO Hapoaa Pocenu;

- IIEHHOCTHOE OTHOIIIEHNE K TOCYIapCTBEHHBIM CHMBOJAM,
HWCTOPUYECKOMY H TMPHPOJHOMY HACIEANI0, TaMATHUKAM,
TpaguusaM HaponoB Poccuu, noctukenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/E;

- HJeifHas yOeXKIEHHOCTh, TOTOBHOCTE K CITY)KEHHIO H 3aIUTe
OtedecTBa, OTBETCTBEHHOCTh 3a €ro Ccyab0y; OCBOEHHBIE

00y4aroLIMMUCS MEXKIIPEIMETHBIE
MOHATHSI M YHHMBEpCAJbHblC  y4deOHbIE JEHCTBHS
(perymsTuBHEIE, [I03HABaTEbHbIC,
KOMMYHHMKAaTHBHBIE);

- CHOCOOHOCTHL WX HCIIONB30BAHUSA B IIO3HABATEILHOU U
COHHaHBHOﬁ MNPAKTHUKE, TOTOBHOCTb K CAMOCTOATCIIBHOMY
IIaHUPOBAHUKO U OCYLICCTBIICHUIO y‘ie6H0ﬁ ACATCIBHOCTH,
OpraHuvsanuu y‘I66HOFO COTpyAHUUCCTBA C NEAAroru4eCKuMu
pa6OTHI/IKaMI/I U CBCPCTHUKAMH, K YYAaCTUIO B HNOCTPOCHHUU

BEPOSATHOCTh C HCIOJb30BaHUEM TpPadUUYECKUX METOJ0B; MPUMCHSThH
(GopMysBl CIOKCHUS M YMHOXKCHHS BEPOATHOCTEH, KOMOWHATOPHBIC
¢dakTtel ¥ (GopMyJBl NPU PEIICHUM 3aj]ay; OIICHUBATh BEPOSTHOCTH
peaNbHBIX COOBITHI; 3HAKOMCTBO CO CIIYYaiHBIMH BEIMYMHAMU, YMECHUC
MPUBOJUTH IPUMEPHI IIPOSBIICHUS 3aKOHA OOJIBIIMX YHCET B TPUPOTHBIX
1 OOIIECTBEHHBIX SIBJICHUSIX.
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WHIUBUIYaIbHOW 00pa30BaTeIbHON TPACKTOPHUHY;
HaBBIKAMU  y4eOHO-MCCIICIOBATEIIBCKOM,
MPOEKTHON U COUUAIBHON IE€ATENbHOCTU

- OBJIAJICHUC

OK 07. ConeiicTBOBaTh
COXpaHEHHIO OKpPYKaloIen
cpensbl, pecypcocOepeKeHuIo,
MIPUMEHATH 3HAHUS 00
W3MEHEHUH KJIMMaTa,
MPUHIUITEI OEPEKITNBOTO
MPOHU3BOACTBA, 3)(HEKTHBHO
JIEHCTBOBATh B UPE3BBIYANHBIX
CHUTYaIUAX

- HE IPUHUMAaTh AEUCTBUS, IPUHOCALIUE BPE OKpYXKarOIel
cpene;

- yMeTb MPOTrHO3UPOBATH HEOIATONPHSITHBIC
3KOJIOrMYECKHUE TIOCIIEACTBUS IPEAIIPUHUMAEMBIX JEHCTBUM,
[pENOTBPaIATh UX;

PAaCIIMPUTH OIBIT JESITEIBHOCTH IKOJIOTNYECKON
HaIIpaBJICHHOCTH;

- pa3pabaThIBaTh IUIAH PelIeHUs IPOOJIEMBI C yUE€TOM aHAIN3a
HAMEIOIMXCSI MaTEPUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

- OCYILECTBJIATH LEIICHAIIPABIICHHBIN IIOUCK MIEPEHOCA CPEACTB
U CII0c000B JEHCTBUS B MPO(ECCHOHANBHYIO CPENY;

- yMETb IIEPEHOCUTh 3HAHUS B I03HABATEIbHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEECATEIbHOCTH;

- IIpennaraTh HOBBIE IPOEKTHI, OLICHUBATH UAEH CIIO3ULIUN
HOBH3HBI, OPUTHHAIBHOCTH, IIPAKTUYECKON 3HAYNMOCTH;

- J1aBaTh OLICHKY HOBBIM CHTYallWsIM, BHOCHUTb KOPPEKTHBEI B
JEeATENBHOCTb, OLIEHUBATh COOTBETCTBHUE PE3YJIBTATOB LEIAM

-yMETh ONEpUPOBATH MOHATHIMU: (QYHKIHsI, HeTIpepbIBHAs QyHKIHS,
MPOM3BOAHAS, IEPBOOOpa3Has, ONpeeNIeHHBIH HHTErpall; YMETh
HaXOJUTh IPOU3BOAHBIC JIEMEHTAPHBIX (DYHKIUH, UCTIONB3YsI
CIIPaBOYHBIE MATEPUAJIbl; UCCIEN0BATh B IPOCTEUINUX CIIydasx
(YHKIIMM HA MOHOTOHHOCTB, HAXO/IUTh HAUOOJBININE U HAUMEHBIITHE
3Ha4YeHUs QYHKIHI; CTPOUTH rPpa)IKK MHOTOYJICHOB C UCIIONIb30BAHUEM
arrapaTa MaTEMaTHYECKOr 0 aHAJIM3a; IPUMEHATh IPOU3BOAHYIO IIPH
peLIeHNH 3a7a4 Ha JBUKECHUE; PEIIaTh

MPAKTUKO-OPHUEHTHPOBAHHBIE 33]Ia4H HA HAMOOJIbIINE M HANMEHBIIINE
3HAYEHUS], HAHAXOXKJICHHE ITyTH, CKOPOCTH U YCKOPEHHS;

- YMETb ONepUPOBATH MOHATUSIMHU: TBUKEHHUE B TIPOCTPAHCTBE,
10100HbIe (DUTYPHI B IPOCTPAHCTBE; UCIIONB30BATH OTHOIICHNE
IO e MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (DUTYp MPU PEIICHUN
3a/1ay;

YMETh BBIYUCIIATE T€OMETPUUECKHE BEIMUUHBI (JUIMHA, IO, MJI0AaIb,

00BeM, TUTOIIAAb IOBEPXHOCTH ), HCIIONB3YS H3ydeHHBIC (POPMYITBI U
METO/IBL.

IIK 1.1. ITpoBOAUTH BXOAHOM
KOHTPOITh Ka4ecTBa CHIPHS,
oy adpukaToB, mapaMeTpoB
TEXHOJIOTUYECKUX MTPOIECCOB,
KadecTBa TOTOBON TIPOAYKITUU

MeranpenMerHbie pe3yNbTaTh OCBOECHUS OCHOBHOM
00pa3oBaTEeNbHON MPOTrPaMMEI TOJHKHBI OTPaXKaTh:

OBnaseHne yHHBEpPCATbHBIMH Yy4eOHBIMH TIO3HABATEIHHBIMHU
JEHCTBUSAMU:

a) 6a30BBIC JIOTHYECKHE TEHCTBHS:

YCTaHaBIIMBATh CYIIECTBEHHBIA MPHU3HAK WM OCHOBAaHUS IS

cpaBHEHUs, Kiaccu(pukanuu u 0000IeHNS;

Branenne Meromamm I0Ka3aTeNbCTB, AITOPUTMAMU PEIICHHS 3ajad;
yMeHne (OpMyIHpOBATh  ONpPENETCHHUs, AaKCHOMBI ¥  TEOPEMBI,
OPUMEHATh WX, TPOBOAWTH JOKa3aTeNbHBIE PACCYXICHHS B XOIe
pelIeHns 3a1ad;

YMeHHe ornepupoBaTh MOHATHAMH: CTENEHb YUCIA, JIOTapu(M YHCIa;
YMEHHE BBINOJHUTH BBYHCICHHE 3HAYCHUH W  IpeoOpa3oBaHUs
BEIPQXEHUW CO CTEMEHsSMHU M Jorapudpmami, mpeodpazoBaHUE APOOHO-

BBISIBJISATh 3aKOHOMEPHOCTH u POTUBOPEYUS B | pallMOHAJBHBIX BBIPAKECHHI;

paccMaTpUBaEeMBbIX SIBJICHUSX; YMeHue onepupoBaTh MOHATHAMHU: palMOHAJbHBIC, WPpALMOHAIbHEIE,
0) 6a30Bble UCCIIEAOBATENbCKUE ICHCTBUS: MOKa3aTeNbHbIe, CTENEeHHBIE, JIorapu(pMHUUECKUEe, TPUTOHOMETPUIECKUE
¢opMHupOBaHHE HAydYHOrO THIA MBILIUICHNS, BJaJICHUE | ypaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;

HAay4YHOM TEPMHHOJOTHMEH, KIIOUEBBIMH MOHATHSAMH M | YMEHHE ONEpUPOBATh MOHATHAMM: (PyHKUMSA, HempepbiBHAs (QyHKIMS,
METO/IaMU; NPOM3BOAHASA, II€pBOOOpa3Has, ONPENEIEHHBId WHTErpanx; yMEHHe
BBISIBJIATH IPUYNHHO-CJIEICTBEHHBIE CBSI3U U aKTYalIM3UPOBAaTh | HAXOAUTh  IPOMU3BOAHBIE  3JEMEHTAPHBIX  (QYHKIUH, HCHONB3YS
3a/a4y, BBLIBUTAaTh TUIOTE3y €€ pEIIeHWs , HaXOIUTh | CIPaBOYHbIE MaTepHalibl, MCCIENOBaTh B IMPOCTEHIIMX  CIydasx
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apryMeHTBl Jjsl  JOKa3aTelbCTBa CBOMX  YTBEPXKICHHUH,
3aJaBaTh MapaMeTpbl U KPUTEPUU PpeEIIeHHS; pa3padaTbiBaTh
IUIaH PEIIeHUs MpPoOJIeMbl C Y4YEeTOM aHalM3a HMMEOIIUXCS
MaTepUuaJbHbIX U HCMATCPUAJIBHBIX PECYPCOB;

B) pabota c nHpopMauen

BJIAACTh HaBbIKAMH IOJYYCHUS I/IH(bOpMaHI/II/I 13 HCTOYHHKOB
pa3sHbBIX THIIOB, CaMOCTOATCIIbHO  OCYIICCTBJIATH ITOUCK,
aHaliM3, CUCTEMATH3aIlMI0 W WHTEPIPETAlUi0 HHQOpMAIHH
Pa3IMYHBIX BUJIOB U (OPM MPENICTABIICHHUS;

UCTIOIb30BaTh cpencTBa MH(QOPMAIIMOHHBIX "
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B PEeHICHNU KOIHUTUBHBIX,
KOMMYHUKAaTUBHBIX u OpraHu3alOHHBIX 3aaa4 C
CcOOJTFOIeHNEM TpeOoBaHUI 3PrOHOMUKH, TEXHUKU
0€30MacCHOCTH, THIHEHBI, PecypcocOEepeKeHus, MPaBOBBIX H
STUYECKAX HOPM, HOPM MH(POPMAITMOHHOH Oe30MacHOCTH

OBnanenue
JEHCTBUSAMU:
0) coBMecTHas JIeITENbHOCTE:

mpeyiaraTh HOBBIE TPOEKTHI, OIEHUBATh WU C TO3UIIUU
HOBH3HBI, OPUTUHAIBHOCTH, TIPAKTUIECKON 3HAUNMOCTH ;
OCYIIIECTBIIATh TIO3UTUBHOE CTPATETHYECKOE TIIOBEACHHE B
pPa3MUYHBIX  CHUTyalUsAX,  TPOSBIATH  TBOPYECTBO  H
BOOOpakeHue, OBITh HHUITHATHBHBIM

OBnaseHne yHUBEPCAIbHBIMH PETYISITHBHBIMA ACHCTBUSMHU:

a) caMOoOpTraHN3aIHsI:

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

YHUBECpCaJIbHBIMU KOMMYHUKaTUBHBIMHA

peLIeHHs;
0) CaMOKOHTPOITb:

BJAJCTh HAaBBIKAMH  [IO3HABATENBHOW  pe(IIeKCHHM  Kak
OCO3HAHMS COBEpUIAEMBIX JCHCTBUH W MBICIHMTEIBHBIX

mponcecCoB, UX PE3yJIbTATOB U OCHOBaHUM

(GYHKIUM Ha MOHOTOHHOCTb, HAaXOIUTh HAWMOOJNbIIHNE W HAMMEHBIIHE
3Ha4YeHus! QyHKUUI; CTPOUTH IpaKi MHOTOYICHOB C MCIOJIb30BAHUEM
ammapata MaTeMaTHYECKOro aHaIH3a; MPHUMEHSTh MPOM3BOAHYIO NPHU
pelliecHnW 3ajad Ha ABIKCHUE, pPElIaTh MPAaKTUKO-OPUEHTUPOBOYHBIC
3aJjaud Ha HauOoJbIIME ¥ HAMMEHbBIINE 3HAYCHHS, Ha HaXOXJCHHE
MYTH, CKOPOCTH U YCKOPEHUS;

YMeHune  onepupoBaTh  MOHATHUSIMU:  palMOHANbHAs  (YHKIWS,
nokaszarenpHas (QyHKUMs, creneHHas (QyHKOWs, Jorapudmuyeckas
byHKIUS, TpUTOHOMETpHYECKre QYHKIIUHU, 0OpaTHbIC QYHKIVH; YMEHHE
CTPOUTH TPadUKH U3YyYCHHBIX (YHKIUH, UCIOIH30BATh TPapUKH TpH
W3y4YeHUHU TPOLIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 33/1a4 U3 APYTHX
yueOHBIX TPEIMETOB M 3aJlad W3 PEaNbHOW KHU3HH; BBIPaXKaTh
bopMynamMu 3aBUCUMOCTH MEX/Ty BETHYHMHAMHY;

YMeHue pemath TEKCTOBbIE 3aJlaud pas3HbBIX THIIOB (B TOM 4HMCIIE Ha
MPOLIEHTHI, JIOJIM M YaCTH, Ha JIBWKEHHE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 3aJIa91 U3 00JIaCTH YIPaBIICHUs JINYHBIMU U CeMEHHBIMU
¢uHaHCAMM); COCTAaBIATH BBIPAKCHUS, YPAaBHEHHS, HEPaBEHCTBA M HX
CHCTEMBI II0 YCIIOBHIO 33Ja4M, HCCIICIOBATh IOMYYCHHOE PEIICHUE U
OIICHUBATh IPABJIONO00OHOCTh PE3YIILTATOB;

YMeHne oneprpoBaTh MOHATHAMHE: CpeiHee apupMETHIECKOe, MEINaHa,
HanOonbIllee ¥ HAWMEHbIIEE 3HAYEHMs, pa3Max, JUCIIepCH,
CTaH/JapPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; YMEHHE H3BIICKATH,
MHTEPIPETUPOBATh MH(OpPMAINIO, TPEACTABICHHYI0 B TAaOMUIAX, Ha
JrarpaMmax, rpadukax, OTpaskarollyl0 CBOHWCTBA peasbHBIX IPOIECCOB
U SBJICHWH; TIPEACTAaBIATh HH(POPMAIMIO C TIOMOIIbIO TaOIHIl H
JMarpaMM; HCCIIEN0BaTh CTATHCTHYECKHE JaHHBIE, B TOM YHCIE C
NpUMEHEHHEM IrpaHuecKuX METOI0B U 3JIEKTPOHHBIX CPE/ICTB;

YMeHue OnepupoBaTh MOHATUSMU: CIIyYailHbIA OIBIT W CllydailHOE
COOBITHE, BEPOSTHOCTH CIYYallHOrO COOBITHS; yMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIONB30BAaHHEM TpaUUecKuX METOIOB; NPUMEHSTh
(GOpMyINBI CIIOXKEHUS W YMHOKEHHUS BEPOSTHOCTEH, KOMOMHATOpPHBIE
GaxkTel W (GOpPMYNBI NpPH pPEIICHWH 3a/ad; OLCHUBATH BEPOSTHOCTH
peaIbHBIX COOBITHIT; 3HAKOMCTBO CO CIyYaiHBIMU BETMUYMHAMH; YMEHHE
HPUBOAUTH IPUMEPHI IPOSIBICHHS 3aKOHA OOJBIINX YHCEN B TPUPOIHBIX
1 OOIIIECTBEHHBIX SBJICHHSX;

YMeHue orepupoBaTh HOHSATHAMHU:
IPOCTPAHCTBO,  OBYIPaHHBIA  yroi,

TOYKa, TpsMasd,
CKpEIIUBAIOIIUECS

IIJIOCKOCTB,
MIPAMBIC,
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napajiebHOCTh U MEPIEHANKYISIPHOCTh MPSIMBIX U TUIOCKOCTEH, yrod
MEXAY MPSAMBIMH, YTOJd MEXAY NPSIMONH M IUIOCKOCTBIO, YTON MEXKAY
TUIOCKOCTSIMH, PACCTOSTHHE OT TOYKH JI0 TIOCKOCTH, PACCTOSTHHE MEXKIY
OPSIMBIMU, PACCTOSHHE MEXAY IUIOCKOCTSIMU; YMEHHE HCIOJIb30BaTh
OpU pelIeHWH 3ajad W3yYeHHble (aKThl U TEOpEeMbl IUIaHUMETPHUH;
YMEHHE OLIEHUBATh Pa3Mepbl 00BEKTOB OKPYKAIOLIEro MHUPa;

YMeHue — omepupoBaTh — MOHSTHUSMH:  MHOTOTPAaHHUK,  CEUCHHE
MHOTOTpaHHUKa, Ky0, mapajienenunesn, npu3Ma, nupamuaa, Gurypa u
MOBEPXHOCTh BpallleHWsl, HHIMHJD, KOHYC, Iap, cdepa, cedeHus
burypsl BpaieHusi, IUIOCKOCTb, Kacaromascs cgepbl, IHIHHIPA,
KOHyCa, IUIOMIaJb MOBEPXHOCTH MHPAaMUIBI, TPU3MBI, KOHYcCa,
UWIMHIpA, IUIomans  cdepbl, o00beM Kyba, MHPSMOYroJIbHOIO
napajenenunena, MAPaMUAbL, MPU3MBL, IMIUHIpPA, KOHyca, IIapa;
yMEHUE H300pakaTh MHOTOTPAHHHKH M ITOBEPXHOCTH BpAIlEHUs, MX
CEUeHHs OT pYyKH, C TIOMONIbI0 YEPTEKHBIX HWHCTPYMEHTOB U
JJIEKTPOHHBIX ~ CPEJCTB; YMEHHWE pAaclo3HaBaTh CHMMETPHIO B
MPOCTPAHCTBE; yMEHHE PACIIO3HABATH MTPABUIIBHBIC MHOTOTPaHHUKH;
YMeHue omnepupoBaTh TOHSITHSMH: JIBUKCHHE B IIPOCTPAHCTBE,
noJiIo0HbIe  (QUTYpBl B MPOCTPAHCTBE, HCIONB30BaTh OTHOIICHUE
TUIOMIA/IeH MOBEPXHOCTEH M 00hEMOB MOJOOHBIX (HUTYp TIPU pPEIICHUN
3a/ad;

YMeHHe BBIYUCIATH TEOMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
wiomanb, o0beM, IJIOMAAb TOBEPXHOCTH), HCIONb3ysd H3YYCHHBIC
(hOpMyYITBI U METOJIBI,

YMeHue oneprupoBaTh MOHITHAME: MPSIMOYTONIbHAS CHUCTEMa KOOP/IWHAT,
KOODJIMHATHI ~TOYKH, BEKTOp, KOOPJHMHATHl BEKTOpa, CKAISIPHOE
NPOM3BEJCHUE, yrodl  MEXIy BEKTOPaMH, CyMMa  BEKTODOB,
MPOM3BE/ICHNE BEKTOpPAa HA YHCIIO; HAXOMUTH C MOMOIIBIO0 U3YyYSHHBIX
GbopMyN KOOPJMHATHI CEPENUHBI OTPE3Ka, PACCTOSIHHE MEXAY JBYMS
TOYKAMH;

YMeHue BRIOUpATh MOAXOASIINN W3YIEHHBIA METOJ IS PEIICHHS
3aJlauu, pacro3HaBaTh MaTeMaTHUECKHE (PaKThl 1 MATEMATHUECKUE
MOJICIIM B MIPUPOIHBIX M OOIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
YMEHHUE MPUBOUTH MPUMEPHI MATEMATHUYECKUX OTKPBITUI POCCUHCKON
Y MUPOBOM MaTEMaTHYECKON HAYKHU.

1K 2.1. PazpabaTsiBaTh
KOHCTPYKTOPCKYIO

MeTaHpeZLMeTHBIe PE3YIbTAThI OCBOCHUA
06pa30BaTem>H0171 mporpaMMhbl JOJLKHBI OTpaXaThb:

OCHOBHOU

Bnanenne wmetomamu A0Ka3aTCJIbCTB, aJrOPUTMaMU PCUHICHUA
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JOKYMEHTAITUIO ISt
M3TOTOBJICHUS JACTaleH
Y3JIOB, CEKLIMI KOPITYCOB

Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU
MO3HABATEIbHBIMU JICHCTBUSMMU:

a) 0a30BbIC JIOTHYCCKHUE JICHCTBUS:

- CaMOCTOSATEIBHO (POPMYIHPOBATH M AKTYAIU3HPOBATH
mpo0eMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- BHOCHUTh KOPPEKTHBBI B JCATCIHHOCTh, OIICHUBATH
COOTBETCTBUE pPE3yJAbTATOB IIEJISIM, OICHUBATh PHCKHU
MOCJICICTBUM NCATCILHOCTH;

0) 0a30BbBIE UCCIEAOBATEIIbCKUE ACHCTBUSA:

- OBIQJCHHE BHUJAMH JICATCIBHOCTH 10 TOJYYCHHIO
HOBOTO 3HAHHMS, €T0 WHTEPIPETAIINH, TPEOOPa30BaAHUIO U
MPUMEHCHHUIO B PA3JIMYHBIX YYCOHBIX CHTYAIHSX, B TOM
YHCIIe TIPH CO3JIaHUH YIECOHBIX U COITUAIBHBIX TPOSKTOB;
- OCYIIECTBIIATH IIeJICHANPABICHHBIA MOWCK TepeHoca U
Croco0o0B JeHCTBHS B MPOGECCHOHANBHYIO CPELY;
OBnaneHue  yHUBEPCATbHBIMM  KOMMYHUKAaTHBHBIMHU
NEUCTBUSIMU:

0) coBMeCTHas ACSITEIHHOCTD:

- KOOPAMHUPOBATH U BBINOJHATH pabOTy B YCIIOBHUSAX

peaqbHOTO, BHPTYaJJbHOTO ¥ KOMOWHHMpPOBAaHHOTO
B3aHMOJIEHCTBU,

OsgnageHue YHUBEPCATbHBIMHU PETYISITUBHBIMU
NEUCTBUSIMU:

a) caMOOpraHMu3aIus:

- CaMOCTOSITENIbHO COCTaBIISATh IJIaH PEIICHUs TPOOIEMBI
C Y4eTOM HMEIOIIUXCS  PECYpCcoB, COOCTBEHHBIX
BO3MOYHOCTEH U MPEANOYTCHUIN.

3aga4; yMmeHue (HOpMyIHpOBaTh OMNpPEACNCHHS, AaKCHUOMBI U
TEOPEMBI,  MPUMEHATh WX, HIPOBOJUTH  JOKa3aTelbHbIC
paccyXJIeHHs B XOJI€ PEeIICHHS 3a/1a4;

YMeHue omepupoBaTh IMOHATHSAMH: CTENEHb YHWCIA, Jorapupm
Yypcia, YMEHHE BBIIOJHHUTH  BBIUYMCICHHE 3HAYCHHH U
npeoOpa3oBaHusl BBIPAKCHHHM CO CTEMEHSAMHU W Jorapudmamw,
npeoOpa3oBaHue APOOHO-PALMOHAIBHBIX BBIPAXKEHHUI;

YMeHue OIIEpUPOBATH HNOHATUSIMU: panroHalbHbIE,
VPpPALMOHAJIBHEIE, MIOKa3aTeNbHbIE, CTEIICHHBIE,
Jorapu@mMuyuecKkue, TPUTOHOMETPUYECKHE  YPaBHEHHS W

HEpPABEHCTBA, UX CUCTEMBI;

YMeHue omnepupoBaTh MOHATHSAMH: (QYHKUHSA, HENpepbIBHAS
GbyHKUMS,  TPOU3BOJHAs,  MepBOOOpa3Has,  OINpeAeTIeHHbIN
UHTETpal; yMEHUE HaXOJIUTh IPOU3BOJHBIE AIIEMEHTAPHBIX

(YHKIMA, WCTOJB3YS CIPABOYHBIC MaTepHasbl, WCCIEAOBATh B
NPOCTEWIIMX CiIydasXx (YHKIMM Ha MOHOTOHHOCTH, HAaXOJWUTh
HauOoOJIbIINe W HAaWMEHBIIME 3HA4YeHUs (QYHKIUH; CTPOUTH
rpa@ukd  MHOTOWIEHOB  C  HCIOJB30BAaHWEM  arrapara
MaTEeMaTHYeCKOTO aHaliu3a; MPHUMEHATh MPOM3BOJHYIO TIpU
pelmieHWH ~ 3aJad  HAa  JIBIDKEHHWE;,  peliaTh  IPaKTHKO-
OpUEHTUPOBOYHBIC 3a/ladyd Ha HaAWOOJbIIME W HAUMEHbBIINE
3HAYCHUs1, HA HAXOXKICHHUE ITyTH, CKOPOCTH U YCKOPCHUS;

VYMeHue onepupoBaTh TOHATHUSAMH: palMOHAJbHAs (QYHKIUS,
nokaszateibHasi YHKIIHS, CTETICHHAs! (YHKIIHS, JOTaprupMHUIeCcKast
byHKIMSI, TPUrOHOMETpUUYECKUEe (PYHKUIMU, OOpaTHble (DYHKIIHMH;
YMEHHUE CTPOUTh I'paduKud H3yYCHHBIX (DYHKIIHMIA, WCIOJIH30BAThH
rpaQuKd TPU HW3YYECHHH TNPOIECCOB W 3aBUCUMOCTEH, TpHU
pelieHrH 3a1ad W3 APYruX y4eOHBIX TNPEJAMETOB WM 3a1ad U3
peabHOM KHU3HU; BBIpaXKaTh (HOpPMylIaMHU 3aBUCHMOCTH MEXIY
BEJIMYMHAMU;

YMeHue pemiath TEKCTOBBIE 33JaYd Pa3HBIX THIOB (B TOM YHCIE
Ha TIPOIICHTHI, OJIM M YacTH, Ha JBIDKEHUE, paboTy, CTOUMOCTb
TOBAapOB M YCIYT, HAaJOTH, 3aJa4d M3 OONAcTH YIpaBJICHUS
JUYHBIMU M CEeMEHHBIMH (DMHAHCAMU); COCTABISITH BBIPAKEHUS,
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YpaBHEHHUs, HEPABEHCTBA U MX CHUCTEMbl IO YCJIOBHIO 3aJauH,
UCCIIE0BATh MI0JIy4EHHOE pelieHue u OLICHUBATh
IIPaB/I0II0I00HOCTb PE3yJIbTAaTOB;

YMeHue onepupoBaTh IMOHATHSAMHU: CpEIHEE apHUPMETHUECKOE,
Me[MaHa, HauOoJblllee U HaUMEHbIIEe 3HAuYeHMs, pa3Max,
JCrepcusi, CTaHIapTHOE OTKIOHEHUE YHCIOBOrO Habopa; yMEeHue
U3BJIEKATh, HHTEPIIPETUPOBATh UH(POPMALINIO, MTPEJICTABICHHYIO B
Tabnuiax, Ha auarpammax, rpadukax, OTPaKaloIIYI0 CBOMCTBA
peaIbHBIX MPOLECCOB U SIBJICHUN; MPEACTABIATh UH(POPMALIUIO C
MOMOUIBI0 TAOMUI[ M JUarpaMM; HCCIEIOBaTh CTAaTUCTHYECKUE
JaHHbIE, B TOM YHUCII€ C NMPUMEHEHHEM IpaUyecKuX METOJIOB U
JJIEKTPOHHBIX CPE/ICTB;

YMeHue oneprupoBaTh NOHATUAMH: CIIydalHBIN ONBIT U CIydallHOE
coOBbITHE, BEPOSATHOCTD CIIy4allHOTO COOBITHS; YMEHUE BBIYUCIISTD
BEPOSITHOCTh €  HUCMOJb30BaHHMEM TIpadUUYEeCKUX  METOJOB;
OPUMEHSTh (GOPMYJBI CIOKEHUS M YMHOXEHHSI BEPOSITHOCTEH,
KOMOUHaTOpHBIE (akThl W (GOPMYJbl TPHU PEIICHUH 3a]1ad;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHI; 3HAKOMCTBO CO
CIy4yallHBIMM  BEJIMYMHAMM; YMEHHE [PUBOJUTH IPHUMEPHI
NpOSBIICHUS 3aKOHAa OOJIBIIMX 4YWCel B  MPUPOJHBIX H
OOIIECTBEHHBIX SIBICHUSX;

YMeHue onepupoBaTh MOHATUAMH: TOYKA, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, JBYTPAHHBIA YrOJ, CKpPELIMBAIOIIMECS IPSMBIE,
NapaJyIeIbHOCTh U MEPHEHIUKYISIPHOCTh NPSIMBIX U IJIOCKOCTEH,
YTOJI MEXK1y IPSIMBIMH, YTOJI MEXAY MPSMOU U MJIOCKOCTBIO, Yol
MEXIYy IUIOCKOCTSIMU, pacCTOSHUE OT TOYKM JI0 IUIOCKOCTH,
pPacCTOsTHUE MEXKIY MPAMBIMH, PACCTOSHUE MEXIY IIIOCKOCTSIMU;
YMEHHE UCMOJIb30BaTh MPH PELICHUH 3a7au U3ydeHHbIE (PaKThl U
TEOpEMbI TUIAHUMETPHH; YMEHHME OLIEHMBATh pa3Mepbl OOBEKTOB
OKpPY>KaIOILIEr0 MUpa;

YMeHue onepupoBaTh TMOHATUSMHU: MHOTOIPDAaHHUK, CEUYEHHE
MHOTOTpaHHHKa, KyO, mapajulenenunesa, IMpu3Ma, MNHpaMUia,
¢urypa u moBepXHOCTh BpallleHUs, IIMIMHADP, KOHYC, 1Iap, cdepa,
ceueHust (QUrypsl BpalleHHs], IUIOCKOCTb, Kacawomascs cdepsl,
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WINHPA, KOHYCa, IJIOIIA/b OBEPXHOCTH MUPAMHUIBI, TPH3MBI,
KOHyCca, UWIMHIpa, IUlomangs  cdepsl, 00beM  KyOa,
OpPSMOYrOJBHOTO  MapajUieNienunena, MOUPaMHIbl,  PU3MBI,
IINH]PA, KOHYCa, Iapa; yMEHHE U300pakaTh MHOTOTPAHHUKH H
NOBEPXHOCTU BpAICHUS, UX CEYCHHS OT PYKH, C IOMOIIBIO
YEePTEKHBIX WHCTPYMEHTOB M JJICKTPOHHBIX CPEICTB; YMCHHE
pacro3HaBaTh ~ CHMMETPHIO B TPOCTPAHCTBE,  yMCHHE
pacro3HaBaTh MPABUIIbHbIE MHOTOTPAHHUKH;

YMeHue omnepupoBaTh MOHATHSIMHU: JBWKEHUE B MPOCTPAHCTBE,
NOJ00HBIC (UIYphI B MPOCTPAHCTBE; HCIOJB30BaTh OTHOIICHHUE
ioniaied MOBEpXHOCTEH M 00bEMOB MOJOOHBIX (GUIyp Npu
pELICHUH 33/1a4;

YMeHHe BBIYHCIATH T'€OMETPHUYSCKHE BEIMYHMHBI (JTMHA, YroJ,
IUTOMIA/Th, 00BEM, IIONIA/b TOBEPXHOCTH), UCTIONIB3Ys U3YUCHHBIC
(bOopMyITBI U METOJIBI,

YMeHue omepupoBaTh IOHATHSMHU: TPSIMOYTOJbHAs CHCTEMaA
KOOPJMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTODA,
CKaJISIPHOE TIPOM3BEICHHUE, YroJl MEXKIY BEKTOpaMH, CyMMa
BEKTOPOB, TPOM3BEICHHE BEKTOpPa Ha YHUCIO; HAXOAUTH C
HOMOIIBIO U3y4YEHHBIX (OPMYJ KOOPAMHATHI CEPEIUHBI OTPE3Ka,
PACCTOSHUE MEXTy ABYMsI TOUKAMH.

I1IK 3.6. OnenuBarb
3 PEKTUBHOCTD
MPOU3BOJICTBEHHOMN
JeSITeTbHOCTH

MeranpenMerHbie pe3yNIbTaThI OCBOECHUS OCHOBHOM
00pa3oBaTeNbHON MPOTrPaMMEI TOJHKHBI OTPaXKaTh:

OBnaneHne yHHBEPCATbHBIMH Yy4eOHBIMH TIO3HABATEIHHBIMHU
JEHCTBUSAMU:

a) 6a30BBIC JIOTHYECKHE TCHCTBHS:

OIIpEeNeNATh el JAEATENhbHOCTH, 3aJlaBaTh IapaMeTpbl H
KPUTEPUH UX JOCTHKEHHS

B) pabora ¢ nH(pOpManmeii:

CO3/IaBaTh TEKCTHl B pa3MYHBIX (opMarax ¢ y4eToMm
Ha3HaueHWs MHQPOpPMAMK W IIENEBOW ayJAWTOPWUH, BBIOHpas
ONITUMABHYIO (hOPMY TIPEICTABICHUS ¥ BU3YyaTH3aIIH

OsBnanenue
JNEHCTBUSIMU:

YHUBCpPCAJIbHBIMHU KOMMYHUKAaTUBHBIMHA

Branenne Meromamm JI0Ka3aTeNbCTB, ANTOPUTMAMU PEIICHHS 3ajad;
yMeHne (OpMyIHpOBATH  ONpPENENCHHUs, AaKCHOMBI ¥  TEOPEMBI,
OPUMEHATh WX, TPOBOAUTH IOKAa3aTENbHBIE PACCYXICHUS B XOJIE
pelIeHus 3a1ad;

YMeHue onepupoBaTh MOHATHAMH: CTENEHb YHUCIA, JIOTApU(PM UHCIa;
YMEHHE BBIOJIHUTH BBYHCICHHE 3HAYCHUH H  IpeoOpa3oBaHUs
BEIPQXEHUU CO CTEMEHsSMHU M Jorapudmami, mpeodpazoBaHUE APOOHO-
PaLMOHATIBHBIX BBIPAKECHHIA;

YMeHue ornepupoBaTh MOHATHAMHU: palMOHAJIbHBIC, WPpALMOHAJIbHEIE,
HIOKa3aTelbHbIe, CTEIEeHHbIE, JorapupMUIecKue, TPUrOHOMETPUYECKIE
yYpaBHEHHMSI M HEPABEHCTBA, X CUCTEMBI;

YMeHue onepupoBarh MOHATHAMM: (PyHKUMSA, HEpepbiBHas (QyHKIM,
NPOM3BOAHAS, IEepBOOOpa3Has, ONpEeNeIeHHbI WHTErpaji; YyMeHHue
HaxXOJIUTh  TPOU3BOJIHBIC  DJIEMEHTAPHBIX  (QyHKUMH, HCHOJIB3YS
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a) oOmIeHHE:

OCYIIICCTBIIATh KOMMYHHMKAIIMIO BO BCeX cdepax IKHU3HH;
pacro3HaBaTh HEBepOAJbHBIC CpENCTBA OOIICHUS; BIAACTh
Pa3IMYHBIMH CIIOCO0aMH B3aMMOJICUCTBHSI, apryMEHTHPOBAHO
BECTU AuaJIOr, YMETHL CMAT4aThb KOH(i)J'II/IKTHI)IC CUTYyaluu,
pa3BepHyTO W JIOTHYHO H3JIaraTh CBOK TOUYKY 3PEHHUS C
HCIIOJIb30BAaHHUEM A3BIKOBBIX CPEACTB

0) coBMeCTHAs ACATEIbHOCTD:

IMOHMMAaTb W HUCIIOJIB30BATh IIPCHUMYIICCTBA KOMaH)IHOﬁ u
WHAWBUAYaIbHON paboThl; MPUHUMATH 1€ COBMECTHON
ACATCIBHOCTU, OPTaHNU30BbIBATH U KOOPAMHUPOBATH ILCI>'ICTBI/I$I
Mo ee JTOCTIKEHHUIO; KOOPIUHUPOBATH M BHIMOIHATH paboTy B
YCIOBHAX pPEAaJIbHOr0o, BHUPTYAJIbHOI'O H KOM6I/IHI/IpOBaHHOFO
B3aUMOJEHCTBUS

OBnaseHne yHUBEPCATbHBIMH PETYISITHBHBIMU ACHCTBUSAMMU:

T') IpUHSATHE ceOsl U IPYTUX JTFOJICH:

MPUHUMATH MOTHBBI ¥ apTyMEHTHI JIDYTUX JIIOZCH TpU aHajm3e
PE3YNIBTAaTOB JEATENbHOCTH; TPU3HABATE CBOE MPABO U MPABO
IPYTHX JIIOJEH Ha OITHMOKH

CIpaBOYHBIE MaTEpUaNbl, HCCIEAOBaTb B NPOCTEUIIMX  CIIydasx
(GYHKIMM Ha MOHOTOHHOCTb, HAaXOIUTh HAWMOOJNBIINE W HAMMEHBIIHE
3Ha4YeHUs PYHKIHIA; CTPOUTH TPapUKi MHOTOWICHOB C UCTIONB30BaHHEM
ammapara MaTeMaTHYECKOTrOo aHaIH3a; MPHUMEHSTh MPOU3BOAHYIO MPHU
pelliecHnW 3ajad Ha ABIKCHUE, pPEelIaTh MPaKTUKO-OPUEHTHUPOBOYHBIC
3aJjaud Ha HauOoJbIIME ¥ HAMMEHbBIINE 3HAYCHHS, Ha HaXOXJCHHE
MYTH, CKOPOCTH U YCKOPEHUS;

YMeHne  onepupoBaTh  MOHATHUSIMH:  palMOHANbHAs  (YHKIWS,
nokaszarenpHas (QyHKOMsA, crerneHHas (yHKous, Jorapudmuyeckas
byHKIUS, TpUrOHOMETpHYecKne (PYHKIIMHU, 0OpaTHbIe QYHKIUH;, YMEHUE
CTPOUTH TpadUKH U3YyYEHHBIX (YHKIUH, UCIOIH30BATh TPapUKH TpPH
W3y4YeHUHU TPOLIECCOB M 3aBHCUMOCTEH, MPH PEIICHUH 33/1a4 U3 APYTHX
yueOHBIX TIPEIMETOB M 3aJad W3 pPeIbHOW IKU3HHW; BBIPAXKATh
bopMynamMu 3aBUCUMOCTH MEX/Ty BETHYHMHAMHY;

YMeHue pemath TEKCTOBbIE 3aJa4d pPas3HBIX THIIOB (B TOM 4HMCIIE Ha
MPOLIEHTHI, JIOJIM M YaCTH, Ha JIBIKEHUE, paOdoTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 3a7]a41 M3 00JIACTH yIpPABJICHUS JIMYHBIMUA U CEMEHHBIMU
¢uHaHCAMM); COCTAaBIATH BBIPAKCHUS, YPAaBHEHHS, HEPaBEHCTBA M HX
CHCTEMBI II0 YCIIOBHIO 33Ja4M, HCCIICIOBATh IOMYYCHHOE PEIICHUE U
OIICHUBATh IPABIONOA00OHOCTh PE3YNIbTAaTOB;

YMeHne oneprpoBaTh MOHATHAMHE: CpeiHee apupMETHIECKOe, MEINaHa,
HanOonbpIlee ¥ HAWMEHbIIEe 3HAYEHMS, pa3Max, JHcCIepcus,
CTaH/JApPTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; YMEHHE H3BIICKATH,
MHTEPIPETUPOBATh MH(OpPMAINIO, TPEACTaBICHHYI0 B TAaOMMIAX, Ha
JIrarpaMmax, rpadukax, OTpa’karollyl0 CBOWCTBA peasbHBIX IPOIECCOB
U SBJICHHWH; TIPEACTAaBIATh HH(POPMAIMIO C TIOMONIbIO TaOmuI M
JMarpaMM; HCCIIEA0BAaTh CTATHCTHYECKHE JaHHBIE, B TOM YHCIE C
NpUMEHEHHEM IrpaHuecKuX METOIOB U 3JIEKTPOHHBIX CPE/ICTB;

YMeHue OonepupoBaTh MOHATUSMU: CIy4ailHbId ONBIT U CiIy4ailHoe
COOBITHE, BEPOSTHOCTH CIYYallHOrO COOBITHS; yMEHHE BBIYHCIATH
BEPOSTHOCTh C HCIIONBb30BaHHEM TpaUUECKUX METONOB; IPHUMEHSTh
(GOpMyIBI CIIOXKEHUS W YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOpPHBIE
GaxkTel W (GOpPMYNBI NpPH pPEIICHWH 3a/ad; OLCHUBATH BEPOSTHOCTH
peaIbHBIX COOBITHIT; 3HAKOMCTBO CO CIyYaiHBIMU BETMUYMHAMH; YMEHHE
NPUBOAUTH IPUMEPHI MPOSIBICHHS 3aKOHA OOJIBIINX YUCET B IPUPOIHBIX
1 OOLIECTBEHHBIX SIBICHUSIX;

YMeHHe olepupoBaTh MNOHSATHAMHU: TOYKa,

npsamasi, TJIOCKOCTb,
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MPOCTPAHCTBO, JABYI'PAHHBIA  yroj, CKPEIIMBAIONIUECS  MPSMBIC,
NMapauIeIbHOCTh U MEPIICHIUKYISIPHOCTh MPSIMBIX M TUIOCKOCTEH, yroi
MEXAY NPSAMBIMH, Yrojl MEXIY IPSIMOW M IUIOCKOCTBIO, YIOl MEXIY
IJIOCKOCTSIMHU, PACCTOSTHUE OT TOYKHU JIO IJIOCKOCTH, PACCTOSIHUE MEXKIY
MMPpAMBIMHU, PACCTOAHUEC MCKAY IIJIOCKOCTAMU, YMCHHUC HCIIOJIb30BaATh
OpU pElIeHWH 3aJad H3ydeHHble (DaKThl W TEOPEMbl IJIAHUMETPUU;
YMEHHUE OLICHUBATh pa3Mephbl 00BEKTOB OKPYKAIOIIIEI0 MHUPA;

Ymenue OICprupoBaTh IIOHATHUSAMU MHOTI'Or'paHHUK, CEUCHUC
MHOTOTpaHHUKa, Ky0, mapajienenunesn, npu3Ma, nupamuaa, Gurypa u
MOBEPXHOCTh BpallleHWs, MHIMHJP, KOHYC, Imap, cdepa, CeueHHs
Gurypbl BpallleHHs, IUIOCKOCTb, Kacaromascs cQepbl, UIMHIPA,
KOHYCa, omaab IMOBEPXHOCTH nmupamMuabl, IIPU3MBI, KOHYCa,
HWIAHApA, IJIomans  cepsl, o00beM Kyba, MPSMOYrOJIbHOI'O
napajulejieniuiiea, NUpaMUabl, PU3MBL, LHUINHIApPA, KOHYyca, IIapa;
YMCEHUE I/1306pa)KaTB MHOTOI'paHHUKH W ITOBEPXHOCTH BpalICHHA, HUX
CCUCHUA OT pPYKH, C TIOMOHIBIO YEPTCKHBIX HWHCTPYMEHTOB H
JJIGKTPOHHBIX ~ CPEICTB; YMEHHUE pACMO3HABaTh CHMMETPHIO B
MPOCTPAHCTBE; yMEHHE PACIIO3HABATH MTPABUIIBHBIC MHOTOTPaHHUKH;
YMeHue omepupoBaTh TIOHSATHUSMH: JIBUKEHHE B IPOCTPAHCTBE,
noJiIo0Hble  (QUTYpHl B TMPOCTPAHCTBE, HCIONB30BaTh OTHOIICHUE
TUIOMA/iel MOBEPXHOCTEH W 00bEMOB TOAOOHBIX (QUTYp TIPU pElICHUU
3amad;

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

YMeHue oneprupoBaTh NOHATHAME: MPSIMOYTONIbHAS CHUCTEMa KOOP/IWHAT,
KOODJIMHATHI ~TOYKH, BEKTOp, KOOPJHMHATBI BEKTOpa, CKAISIPHOE
NPOM3BEJCHUE, yrodl  MEXIy BEKTOPaMH, CyMMa  BEKTODOB,
MPOM3BE/ICHNE BEKTOpPAa HA YHCIIO; HAXOMUTHh C MOMOIIBI U3yYSHHBIX
GbopMyN KOOPJIUHATHI CEPENUHBI OTPE3Ka, PACCTOSHUE MEKAY ABYMSI
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 cofiepKaHmne 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. TeMaTH4YeCKUH IVIAH U COAEP:KaHUE Y4eOHOH JMCUUIIMHBI

®opmupyemble
Coaep:xkaHue y4e0HOTro MaTepuajia (0CHOBHOE U MPodecCHOHATLHO-OPHEHTHPOBaHHOe), | O0bem
HaumeHnoBaHue pa3esioB U TeM . KOMMETEeHI[HH
Ja00paTOpPHBIE U MPAKTHYECKUE 3AaHATHSL, MPUKJIATHOH MOAYJIb (P HAJTUYHH) yacoB (OK, 1K)
p)
1 2 3
Paspean 1.
IMoBTOpEHUE 20
Kypca MaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1 OcHOBHOE co/lep:KaHue Y4eOHOTr0 MaTepuasa 2
5 OK01,0K02,0K03,
Llens u 3amaun MaTeMaTUKU OpU | Ba3oBble 3HAHUS U YMEHUS [T0 MaTeMaTHKE B MPO(ECCHOHATBHON U B TOBCETHEBHON OKO04,0K05,0KO08,
OCBOCHHUH CICIHATLHOCTH. NeSITeNIbHOCTH. OKO7
OCcHOBHOE cO/Iep:KaHue Y4eOHOT0 MaTepHuaJia 2
Tema 1.2 [IpakTnueckass pabota mo teMam: «JlecTBUS HaJ MOJIOKUTEIBHBIMUA M OTPUIATEIbHBIMU
ncna u BBMACICHHS. yuciamu. OOBIKHOBEHHBIMH U JACCATHYHBIME Ipo0simMu. [leficTBus co creneHs Mu. DopmyIsl 2
Bripaxenus u npeoOpazoBaHusl.
COKPAILEHHOTO YMHOKEHUS.
IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COJIEPKAHNE YYeOHOT0 MaTepuaia 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 8 uryp Han p p p a P 2 OK07
TEOMETPHH U UX IJIIOCKOCTH
IK 1.1.
OcHoBHoOe coJiep:kaHue YUeOHOIr0 MaTepHuaJia 4 OK01,0K02,0K03,
Tema 1.4 [Ipaktnueckas pabdota no teme: «IIpocthie nmpoiueHTsl. Pa3Hbie cmiocoObl UX BBIYUCICHUSY. 2 OK04,0K05,0K06,
[IpoluieHTHBIE BHIYHCICHUSI. OK07
[IpakTudeckas pabdota no Teme: «CIoKHBIE TPOLIEHTHD. )
- {3 OcHoBHoOe coJep:kaHue Y4eOHOT0 MaTepuasia 2
ema 1. = =
[IpakTnueckas paboTa mo TeMaM: «JIuHelHbIe, KBaapaTHbIE, IPOOHO-TMHEHHBIE YPaBHEHUS
YpaBHEHHs 1 HEPABEHCTBA. 2
U HEPaBEHCTBAY.
Tema 1.6 OcHoBHoOe€ coJiep:kaHue Y4eOHOT0 MaTepuasa 6
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Cucremspl ypaBHEHUH U

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

HEPaBEHCTB OTIPENICIUTENb MAaTPHUIIBI. 2
[Ipaktuyeckas padora mo Teme: «Metox ["ayccay. 2
[IpakTuyeckas pabora no teme: «CHCTEMBI HEPABEHCTBY 2
OcHOBHOE coJiep:KaHue YIeOHOr0 MaTepuasa 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 crepeomeTpun. OCHOBHBIE TIOHATHS (TOYKA, MpsMasi, MIIOCKOCTh, MPOCTPAHCTBO). ’ '
crepeomerpun. Pacionoxenue | OcHOBHbIE akcHOMBI cTepeomeTpun. [lepecekaroniuecs, napajuieabHble U CKpEIIBaIOIINecs 2
MPSIMBIX U MJIOCKOCTEH. npsimble. [Ipu3Haku M cBOWCTBA CKPEIIMBAIOMUXCS MPAMbIX. OCHOBHBIE MPOCTPAHCTBEHHbBIE
(durypsr.
OcHOBHOE cO/Iep:KaHue Y4eOHOT0 MaTepHuaJia 6
[TapamensHble mpsmMas W iIockocTh. Ompenenenus. Ilpusnak. CoiictBa  (c
Tema 2.2 JI0Ka3aTeIbCTBOM).
TlapamienbHOCTh [Tapamnensubie iockoctu. Onpeaenenue. [Ipusnak. CBolicTBa (C JOKA3aTEIbCTBOM). 2
NPAMBIX, IPAMOif U IIOCKOCTH, | LETPAYAIP U €r0 HIEMEHTDL. 5 5 _
ITOCKOCTEA. [Mapannenenunen u ero snemeHThl. CBOMCTBa MPOTUBOMOJIOXKHBIX TpaHEW W AMAaroHaneil
napasuienenunena. [loctpoenue ceueHuit.
[Ipaktnueckas pabota no teme: «llapamiensHOCTh NPSMBIX U IIIOCKOCTEN
[Ipaktuueckas pabota no teme: «Ilapamnenenunemn»
Tema 2.3 OcHoBHOE coaepkaHue Y4eOHOI0 MaTepHaJia 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
NEPIEHANKYIAPHOCTH IIIOCKOCTEN. [l0Ka3aTenbeTBo.
PaccrosiHus B mpocTpaHCTBE.
OcHoBHoOe coJiep;kaHue Y4eOHOT0 MaTepHaJia 2
Tema 2.4 Teopema o Tpex neprneHauKyisipax. JJokazarenbCTBO. YToa MeXIy NpsIMOW U TIOCKOCTBIO.
’ 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. lpsmsie u 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. PaccTosinne Mex 1y AByMs Toukamu. KoopauHarsl 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 Y4eOHOT0 MaTepHaJa 4
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BexTopsl B IpoCTpaHCTBE, yroul
Mexay Bekropamu. CkaisipHOe

Bexropel B npocrpaHcTBe. ClI0)KEHHE M BBIYUTAHHWE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha
yucno. Kommnanapusie BekTopsl. CKalsipHOE IPOU3BEJCHNUE BEKTOPOB. Pa3iioxkenne BekTopa

IIPOU3BEEHUE BEKTOPOB II0 TPEM HEKOMIUIAaHapHBIM BeKTOpaM. KoopauHaTel BEKTOpa, CKAJSIPHOE NPOU3BEACHUE 2
BEKTOpa B KOOpJAMHATaX. YTOJ MEXAy BEKTOpPaMH. YTOJ MEXAYy HPSIMOM M IUIOCKOCTHIO.
Yros MexAay IIOCKOCTSAMU. YPaBHEHHE IJIOCKOCTH. ' €OMETPpUYECKHUNA CMBICIT OIPEIEITUTEIS
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 KOOPIUHATHOMN 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
BEeKTOphL.CKaJIIpHOE  MPOU3BEACHHE BEKTOpoB. PasnmokeHue BekTopa 1O  TpeM
HEKOMIUTaHapHBIM BekTopam. [IpocTeiliue 3amaun B koopauHarax. KoopanHaTtel BeKTopa, 2
paccTosiHUe MEeXAy TOYKaMU, KOOPIMHATHI CEpelMHBbI OTPEe3Ka, CKAISIPHOE MPOU3BEACHUE
BEKTOPOB B KOOpPJMHATAX, 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. IloBopoT Touku BOKpyr Hauana koopauHat. OIpesneraeHue 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. CyMMa M pa3sHOCTh KOCHHYCOB. CHHYC M KOCHHYC
JBOMHOTOYTJIA. PopMyiib ITOJIOBUHHOTO yria. [IpeoGpaszoBanus CYMMBI
TPUTOHOMETPUUYECKUX (PYHKUUI B NMPOU3BEIEHHE U NPOU3BEIEHHS B CyMMYy. BhlpaxkeHue
TPUTOHOMETPHUUYECKUX (PYHKIUI Uyepe3 TaHT€HC NTOJJOBUHHOIO apryMeHTa.

[IpeoOpazoBaHust TPOCTEUIITUX TPUTOHOMETPUICCKUX BHIPAYKECHU.

yria.
Tema 4.4. OCHOBHOE CO/Iep:KaHue Y4eOHOT0 MaTepHuaJia
DyHKIMH, nx CBOCTBa. | O61acTh oTpe/ieNieHUs] 1 MHOXKECTBO 3HaUeHU QyHKUUNA. YETHOCT, HEUETHOCTD,

CriocoObl 3a1anus QyHKITANA

nepruoaAndHOCTh GyHKIMNA. CriocoObI 3a1aHus GyHKITUH.

Tema 4.5.

Tpuronomerpuueckue GyHKIHH,
WX CBOMCTBA U rpaduKu

OcHOBHOe co/iepxkaHue Y4eOHOro Marepuasa

OO6nacTh ompe/eNieHus U MHOXKECTBO 3HAYEHUI TpUroHoMmeTpudecknx (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 pabora no teme: CxaTtue U pacTsHKeHHE TPapUKOB TPUTOHOMETPUYECKHIX

rpauKoB GYHKITHIA.
TPUTOHOMETPHYECKUX [IpeoOpaszoBanue rpaiKOB TPUTOHOMETPUICCKIX (PYHKITHH.
byHKIHA
Tema 4.7. IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/lepKaHHe Y4eOHOr0 MaTepuasa 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. OcHOBHOE co/iepkaHue Y4eOHOro Marepuasa
O6parHble OO6paTHble Tpuronomerpuueckue ¢pyHkiuu. Mx cBoiicta u rpapuku
TPUTOHOMETPUYECKHE
byHKIIAN
OcHOBHOe co/lep:KaHue Y4eOHOIr0 MaTepuaJia
VYpaBHeHHE cOos 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 OcHOBHOe 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
TPUTOHOMETpHUECKast, anredpanyeckas). ApupmeTnyecKue 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 OKOS,
nocnenoBarenbHocTei.  OmpeneneHune mpenena  MOCIENOBAaTENbHOCTH.  Bbrumcnenne
npenenoB nocienoBarenbHocteil. [Ipenen ¢ynkinun Ha 6eckoneunocrtu.lIpenen pyHkuun B 2
touke. [Ipupamenne aprymenta. [Ipupamenne ¢pyHknum. 3agadn, IPUBOAALINE K ITOHITHIO
npousBoaHON. OmnpeneneHue Mpou3BOAHON. AJITOPUTM OTHICKAHUS POM3BOJHOI
Tema 6.2 OcHOBHOE co/iepKaHue Y4eOHOro Marepuaja 6
ITpousBoaHbie cymMMBI, pasHOCTH, | Dopmyisl auddepenipoBanus. [Ipasuna quddepeHnrpoBaHus. 5
MPOM3BEICHNUS, YACTHOTO
Tema 6.3 OcHoBHOE coaepkaHue Y4eOHOI0 MaTepHaJa 6
[IpousBoaHbIE Omnpenenenue crnoxxHoit pyHkuuu. IIpon3BogHast TPUTOHOMETPUYECKUX (DYHKITHIM.
TPUTOHOMETPUYECKHUX IIponsBozHast CIOXKHON QyHKIIHH 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 PEePeHINPYEMOCTHIO (PYHKIIUU B TOUKE. AJITOPUTM pPEIICHUS 9
HEpaBEHCTB METOJIOM MHTEPBAJIOB
Tema 6.5 OcHoBHoOe coJep:kaHue Y4eOHOT0 MaTepHaJia 4
FGOMGTPH%CFHH U | TeoMeTpudecKuii  CMBICT TPOM3BOJHOM (QYHKIMH — YIJIOBOM KOI(QQUIHEHT
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 MaTepuaja 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  QYHKUMH.  Bospacranme u yObiBanie (QyHKIHH, COOTBETCTBHE BODACTAHHA M YOBIBAHMS (YHKIHU
Touku 3KCTpEMymMa o N
3HaKy Npou3BoAHON. [loHsATHE NPOM3BOAHON BBICIIErO MOPSAJKA, COOTBETCTBHE 3HAKa
BTOPOH IPOM3BOJHOM BBINYKIOCTH (BOTHYTOCTH) (YHKIMM Ha OTpe3ke. 3agauu
HaMaKCUMyM W MHHUMYM. [IoHSATHE acHMMNTOTHI, CIOCOOBI MX ONIpEAeNIeHUs. AITOPUTM 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 ITOCTPOEHUE IPahuKOB. 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 UCIIOJIb30BAHIEM allllapaTa MaTeMaTHYEeCKOTro aHaIn3a
Tema 6.10 IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COCPKaHUe (COonep:KaHMe INPHKJIATHOIO 6

MOYJIs1)
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Haxoxnenue [IpakTtuyeckas padora mo teme: «Haumenblee n HanOoJbIIee 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 nuddepennupoanus. 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 MaTepualia 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 Marepuasa 2
Ipnsma, ee cocraponue, IMonsTue 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 MaTrepuasa 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:kaHHue 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
LWIMHIpA
Tema 7.10 IIpodeccnoHATbHO-OPHEHTHPOBAHHOE COIEP:KAHNE YUeOHOT0 MaTepHuasia 4 OK01,0K02,0K03,
Konyc, ero cocrasnsromue. [IpakTrueckas pabota mo Teme: «KOHYC M €T0 AIEeMEHTHIY. 2 0K04,0K05,0K06,
Ceyenue koHyca IIpakTuyeckas pabora o reme: «CeueHne KOHyca (IapaieIbHOe OCHOBAaHHIO U OK07
poxodliee Yyepe3 BEpUIMHY), KOHUYecKHre cedeHus. Pa3zBepTka KoHyca» 2 IIK. 2.1
Tema 7.11 OcHOBHOE co/iepKaHue Y4eOHOro Marepuasa 2
VYceuennsiii konyc. Ceyenue VYceuennslil konyc. Ero o6pasyromas u Beicota. CeueHue yCEYeHHOTO 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 Hlap u cdepa. Bzaumuoe pacnosoxkenue cepsl u miockoctd. CedeHue mapa, cepsl 2
Tema 7.13 OcHoBHOE coaep/kaHue Y4eOHOI0 MaTepHaJa 2
[Tonarue 06 oObeMe Tena. ITonsitue 06 o6veme Tena. OObeM Kyba M MPSIMOYroJIbHOTO Mapauienenuneaa. Oovem
OrHomenne 06beMOB MOI00HBIX OpU3Mbl U IUMHApa. OTHOIIEHHE 00beMOB OJOOHBIX Tell. I 'eoMeTpuiecKuii 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 Y4eOHOIr0 MaTepHuaJia 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 Marepuajia 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 ¢byukun y=f(x). Pemenue 3agau Ha cBsI3b IEPBOOOPA3HOMN U €€ MPOU3BOIHOM, BHIYMCICHUE 2 OK07
nepBooOpazHoi /it naHHoM GyHKIMU. Tadmuima Gopmyit st
HaXO0XAEHUs 1epBooOpa3HbIX. M3yueHue mpaBuiia BBIYUCICHUS IEPBOOOpa3HON
Tema 8.2 OcHOBHOe€ coJiep:kaHue Y4eOHOr0 MaTepuaJa 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 ONIPEIEIEHHOTO 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 MaTrepuaja 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 cBOMcTBauTpauKu 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 nokasarenbHbIX ypaBHEHUH (PYHKIIMOHAIBHO-TpahUIECKUM 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.
[IpakTnueckass padota no Teme: «PelieHne noka3aTenbHbIX 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 Y4eOHOIr0 MaTepHuaJa 6
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CaoiicTBa norapudmoB. | CoiictBa norapudmon. Onepanus JorapuGpMUpOBaHHUSL. 6
Omnepanust norapupMUpOBaAHUS
Tema 11.3 OcHOBHOE co/iepkaHue Y4eOHOro MarepuaJsa 4
Jlorapudmudeckas pyHkuus, ee | Jlorapudmuueckas 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 PEUICHUs JIOrapu(PMUYECKUX YPaBHEHUI: (DYHKIMOHAJIbHO-TpaQUUECKUil, METOA
MMOTEHIIMPOBAHMsI, METO/1 BBE/IEHUSI HOBO nepeMeHHoil. Jlorapudpmuueckue 8
HEpaBEHCTBA
Tema 11.5 OcHOBHoOe coJiep;kaHue Y4eOHOr0 MaTepHaJia 2
Cucremsl orapuMuUIECKUX ANTOpUTM pelIeHUs] CUCTEMbl YypaBHEHUH. PaBHOCHIBHOCTB JIOrapu(MUUYECKUX
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 ¢ MHOKECTBaMHU 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 Y1eOHOT0 MaTepHuaJa 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 «Onepanuu ¢ MEHOXkecTBaMu. ONUCaHNE PEANTBHBIX 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 MaTepuaja 4 OKOLOK02.0K03
OcrosHble TIOHATHA ITepecTaHOBKH, Pa3MEIEHHNs, COUETAHMS. OK04.0K05.0K07
KOMOMHATOPHKH 4 OO,
Tema 13.2 OcHoBHoOE€ coiepkaHue Y4eOHOro Marepuasa 2
CoObITHE, BEPOATHOCTL COOBITHA. ["Copvectrbie 1 HecOBMECTHbIE COOBITHA. TEODEMBI O BEPOSTHOCTH CYMMbI COOBITHIL
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. 5 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 TIEPEX0JaX B ypaBHEHHSIX M HepaBeHCTBax. OOIHME METONbI PEIICHHS
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(bnqecxnzl METOA PCHICHUA | OGue meToAbl pelIeHHs HEPABEHCTB: MEPEXO] OT CPaBHEHMS 3HAYEHUM (DYHKIUI
paBHEHUH, HEPABEHCTB . N
KCPaBHEHUIO  3HAUYEHUHW  apryMeHTOB  JJii  MOHOTOHHBIX  (DYHKUUH,  MeETOA 4
UHTEPBANIOB, pyHKIIMOHANbHO-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. [IpuMeHeHre paBHOCWIBLHBIX MEPEXOJ0B B OMPEICICHHBIX 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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3. YcaoBus peaju3anui NporpaMmsbl 0011e00pa3oBaTeIbHOM JMCHUILIHHBI
3.1.TpedoBaHus K MUHMMAJIbHOMY MaTEePHATBHO-TEXHUYECKOMY 00eCIeYeHH IO
Peanuzanus nporpaMMbl IUCUMIUIMHBI TpeOyeT HaMU4YUs y4eOHOro KaOMHeTa MaTeMaTHKU.

O6opynoBaHue yueOHOTO KaOMHETA:

- MOCaJI0YHBIE 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 cpeacTBa 00ydeHHUs:
- TePCOHATbHBIA KOMITBIOTEP C JIMLIEH3MOHHBIM MTPOTPAMMHBIM 00€CTIeYeHUEM;
- MPOEKTOP C IKPAHOM.

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

310 00BACHIETCS 0OCOOEHHOCTSIMU Kypca, B MEPBYIO OYepe/lb €r0 MHOTONPO(HIBHOCTHIO U
[IPAKTUYECKON HAIIPaBIECHHOCTHIO.

3.2. UndopmanuonHoe odecrieueHne 00ydeHust

1. MopakoBuuA.I'. AnreOpannadanaMmaremMaTudeckoroananmusa. Yueonuk. Y. 1.

10-11.M.:Muemo3una,2021,rp.

AtanacsanJI.C. I'eomerpus10-11xnaccer.—M.:IIpocsemenne, 2021, rp.

3. NudopmaTtuka n Mmatematuka : yaeOHuK u npaktukym st CI1O / A.
M.Ilonosg, B. H. Cotnukos, E. 1. Haraesa, M. A. 3aiiues ; nox pea. A. M.Ilorosa. —
4-e uzn., nep. u gon. — M. : I3gatensctBo FOpaiit, 2022. —484 ¢. — (Cepus :
[Ipodeccuonanbaoe oopazoBanne). — ISBN 978-5-534-08207-4.—
PexummocTymna:www.biblio-online.ru/book/AE3A8626-75B9-430C-80A8-
AG625AB3A1F6A.

4. baspun,1.11. Maremartuka:yueonukunpakruxkymmis CIIO/U. UN.baspun. —
2-e w31, nep. u gomn. — M. : U3gatensctBo FOpaiit, 2022. —616 c. — (Cepus :
[Ipodeccuonanvuoe oopazoBanue). — ISBN 978-5-534-04101-9. — Pexum npocryna
:‘www.biblio-online.ru/book/E70A2C44-5195-467E-B71E-77DOEEB49640.

d. [TaBmouenko, FO. B. Marematuka : yue6nuk u npaktukym st CITO /
10.B.ITaBnmrouenko, H.I11. Xaccan;nmomo6m1.pen. FO . B.ITaBarouenko.—4-

€ u3l., nep. u gon. — M. : I3gatensctBo IOpaiit, 2022. — 238 ¢. —
(Cepus:ITpodeccnonansaocodbpazoBanue).—ISBN978-5-534-01261-3.

— Pexwum noctyna :www.biblio-online.ru/book/773FABOF-0EF8-4626-945D-
6A8208474676

no
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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 0JTHOM MeCTE
http:// allmath.ru
4. Exponenta.ru: o6pa3zoBaTeiabHbIi MATEMATUYECKUM 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. 3agayu o reoMeTpun;: UHPOPMAITMOHHO-TIOMCKOBAs CUCTEMa
http:// zadachi.mccme.ru
8. 3ajauyHuK 1J MOJTOTOBKY K OJJUMITHAIaM IO MaTEMAaTUKE
http://tasks.ceemat.ru
9. Maremaruka On-line: cipaBouHast HHGOPMAIKsA B IOMOIIb CTYICHTY
http:// www.mathem.hl.ru
10. Matemartuka B MOMOIIb IIKOJBHUKY U CTYAEHTY (T€CTHI M0 MaTematuke online)
http:// www.mathem.ru
11. Meroauka npenojiaBaHus MATEMaTUKH
http:// www.methmath.chat.ru
12. Caiit anementapHoit marematuku mutpus ['yimuna
http:// www.mathnet.spb.ru
13. NuTepHeT — nmoaaepKKa yuuTesed MaTeMaTUKHU. 3/1€Ch MOKHO HAWTH 3JIEKTPOHHbBIE KHUTH,
BUJICOJIEKIINH, PA3JIMYHbIE 10 YPOBHIO U TEMATUKHU 3aJa4l, ICTOPUU U3 KU3HU MATEMATHKOB.
VYyurens HalayT MaTepuaisl sl YPOKOB, OpHUIIHaIbHBIE JOKYMEHThl MUHUCTEPCTBA
o0pa3oBaHUs U HAYKH, HEOOXOAUMBIE B paboTe.
http:// www.math.ru
14. www.fcior.edu.ru (MapOpMaInimoHHbIe, TPEHUPOBOYHBIC U KOHTPOJIBHBIC MaTEPHAIIBI).
15. www.schooo-collection.edu.ru

3.3. ObecnieueHune 0Opa3oBaHusl A HHBAJIUIOB U JIMI C OTPAHUYECHHBIMH
BO3MOKHOCTSIMHU 3/10POBbSI
Jlist obecnieuenusi oOpa3oBaHUsl WHBAIUIOB M JIMIl C OTPAHUYCHHBIMH BO3MOXKHOCTSMH
3MI0POBbSl pealm3anus MPOrpaMMbl yY4eOHOW JHCIMIUIMHBI MOXET OCYIIECTBISITBCS B
aJanTHBHOM BHUJE, C yUYETOM CHEIU(UKN OCBOCHHS M JUIAKTHYCCKUX TPEOOBAHMI, UCXOAS U3
WHIUBUYATbHBIX BO3MOKHOCTEN U TIO TMIYHOMY 3asiBICHHIO 00YJarOIIerocs.
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4. KOHTPOJIb U OLIEHKA Pe3yJIbTATOB 0OCBOCHUS 00111€00Pa30BaTEeIbLHOM

JUCIHHUAIIJINHBI.
Oo6masi/npodeccuonanbHast Pa3znen/Tema THnoneHOYHBbIX
KOMIIeTeHIUsI MepONnpHUsITHS
OK 01. Bei6bupats crioco0st P1,Tema 1.1-1.7 TectupoBanue
pemenus sajad P2, Temer 2.1 -2.6 YcTHBIIM 0TIpoc
HEO(IE:GCCI/IOCZ:HaHI)HOI/I P3,Temsr 3.1-3.4 MaremarHdecKuii
ACATCIBPHOCTH P4, Temnr 4.1 -4.11
MIPUMCHHUTEIILHO PS TeMI)I 5 1 _ 5 2 AMKTAHT
K Pa3IMYHbIM KOHTEKCTAM P 6’TGMI>I 6. 1 - 6 11 [IpakTuueckas pabota
P7,Temsi 7.1 - 7.17 Rommporyax
P8,Temnr 8.1 - 8.6 I];?)Hfl)ziHeHHe
lz?bTi“MH 9.1-9.5 SK3aMEHAIMOHHBIX
, 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
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,Temrr 7.1 -7.17
P8, Temsr 8.1 - 8.6

VYerHbIl onpoc
MareMaTHuecKHiiTuKTa
HT

[TpakTrueckas paboTa

3aaa4 mpodeccrnoHaIbHON KouTpoabuas
CATETBHOCTH P9, Temrr 9.1 — 9.5 pa60Tpa

P10, Temsr 10.1 - 10.4 ST —

P11, Temsr 11.1 - 11.7 3K3aMEHAIHOHHBIX

P12, Temsr 12.1 - 12.4 3anaHumit

P13, Temnr 13.1 - 13.7

P14, Temnr 14.1 - 14.6
OK 03. [InanupoBats u P1,Tema 1.1-17 TectupoBanue
peaIn30BbIBATE COOCTBEHHOE P2, Temer 2.1 -2.6 VYcrHblit onpoc
npoQheCcCUOHATIEHOE U P3,Temsr 3.1-3.4 Marematuyeckui
JIMYHOCTHOE Pa3BHUTHE, P4, Temsr 4.1 -4.11
HPEINPUHUMATEIBCKYIO P5.Temer 5.1 - 5.2 JUKTAHT
JEATENBHOCTD B ’ ’ [TpakTuyeckaspaboTa

. P6,Temrr 6.1 -6.11

npodeccuoHaIbHON cdepe, KoHnTponbHas
MCTIONb30BaTh 3HAHUS 110 P7.Temp1 7.1 - 7.17 pabora
(uHAHCOBOW TPaMOTHOCTH B P8, Temer 8.1 - 8.6 BhImoinenue
Pa3INYHBIX KU3HEHHBIX P9, Temer 9.1 —9.5 SK3aMEHAIMOHHBIX
CUTYaIHUAX P10, Temsr 10.1 - 10.4 3aIaHHi

P11, Temsr 11.1 -11.7
P12, Temsr 12.1 - 12.4
P13, Temsr 13.1 - 13.7
P14, Temsr 14.1 - 14.6
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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,Temp1 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. OcymectBasats yetayto | P1,Tema 1.1-1.7 TectupoBanue
U NMCbMEHHYI0 KoMMyHHKauuioo | P4, Temsr 4.1 -4.11 YcTHBIN onpoc
Ha P5,Temsr 5.1 - 5.2 Martemarudeckuit
TOCYyJapCTBEHHOM A3BIKE P6,TeMI)I 61 - 611 JUKTaHT

Poccuiickoit @enepaimu ¢
Y4eTOM 0COOEHHOCTEH

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

[TpakTrueckas pabota

COIIHAJILHOIO M KYJIbTYPHOT'O KontponbHas
KOHTEKCTa P9, Temp1 9.1 - 9.5 pabora

P11, Temsr 11.1 - 11.7 BLITIONHEHNE

P12, Temsr 12.1 - 12.4 SK3aMEHAIIMOHHBIX

P14, Temnr 14.1 - 14.6
OK 06. ITposiBIsATSH P1,Tema 1.1-17 TectupoBanue
IpasKIaHCKO- P4, Temp14.1-4.11 YcTHBIN onpoc
NaTPHOTHIECKYIO TIO3HIIHIO, P5,Temsr 5.1 - 5.2 Maremarudeckuii
ACMOHCTPHUPOBATH P6,TeMBI 6.1 -6.11 OUKTAHT
OCO3HAHHOE MMOBEICHHE Ha P7.Tembi 7.1 - 7.17 1 5
OCHOBE

P8 Terar 81 - 8.6 pakTuyeckas pabora
TPaAUIINOHHBIXO0IIEYeTOBEYeCK ’ ' KonrtposnbHas
X P9, Temsr 9.1 —9.5 paGota
[ICHHOCTEHA, B TOM YHCIIE C P14, Temsr 14.1 - 14.6 Beimonuenue
Y4ETOM TapMOHH3ALUH AK3aMEHAIlMOHHBIX
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
OepexIINBOTO TPOU3BOCTBA,

3¢ PEeKTUBHO

JIeiCTBOBATh B

YPE3BBIYANHBIX CHUTYAIHSIX

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,Temsr 5.1 - 5.2
P6,Temr1 6.1 -6.11
P7,Temsr 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 poliecca 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 pPaboTy
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 TIpOoIIecca
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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N3meHeHnus: v 10n0IHeHHs K padoyeil nporpaMmMe y4eOHOM JUCHUILINHBI

MaremaTuka
Ha 2023-2024 yueOHbIil roj
[lata u HOMEp
MPOTOKOJA
No N3menenus k paboueit JlononHeHus K 3acenanust [IMK
n/m nporpamme paboueil mporpamme Y BU3a
npeacenaTens
MK
9 WN3smenennit u nomonHenuit na  2023-2024
yueOnbiii romr HET
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