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1. HACHOPT NPOI'PAMMBI TUCHUAIIJINHBI
«MareMaTuKa»

1.1. O6a1acTh> NpUMEHEHHs POrPaAMMBbI

PaGouast mporpamma aucuumMHbel «MaremMaTtukay SBISETCS 00S3aTENBHONH  YacThIO
porpamMMbl MOATOTOBKU cniennanuctoB cpeanero 3seHa (IIIICC3) no cnenmansaoctr 09.02.09 Beb-
pa3paboTka u peanmusyercs Ha | Kypce.

1.2. MecTo IMCHMILIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHoHaIbLHOI 00pa3oBaTeJbHOI
NPOrpamMMbl

Matemaruka sBIsIeTCS 00s3aTeNbHONM TUCHUIUIMHON 0011e00pa3oBaTeNbHON MOATOTOBKU
CHEIMAIMCTOB CPEIHETO 3BEHA 10 CHEIUAIBHOCTSIM TEXHOJIOTHUECKOTO Mpoduiisi Ha 6a3e OCHOBHOTO
o0mero oopa3oBaHusl.

1.3. lleau u 3a1a4u AUCHUILUIAHBI — TPeOOBAHNS K Pe3yJIbTATAM OCBOEHUS THCIHIIIHHBI

Conepkanue  mporpaMmbl  001I€00pa3oBaTeIbHON  AMCHUIUIMHBL  «MaTeMaTukay
HAIPAaBJICHO Ha JIOCTHXKCHUE PEe3yJIbTaTOB ee¢ u3ydeHus B cooTBercTBUU ¢ ®I'OC COO ¢ yuerom
npodeccnoHaTLHOM HAIIPABICHHOCTH.

14. Pe3yabTaThl 0CBOCHHUS JHCHHUILIHHBI



O01mue KoMIeTeHIMHA

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

Oo0mue

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupats criocoOb1
pelieHus 3a1a4d
poheCCUOHATLHON
NeSTeIbHOCTH TPUMECHHUTEITHHO
K pa3IMYIHBIM KOHTEKCTaM

B vactu Tpy10BOro BOCIIUTAHUSA:

- TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH
MacTepCcTBa, TPy 10JII00ue;

- TOTOBHOCTH K aKTUBHOM JICATCIHHOCTH
TEXHOJOTHYECKON U COLMAIIBHOM HAIIPaBJICHHOCTH,
CIIOCOOHOCTh UHUIIMUPOBATH, TUIAHUPOBATH U
CaMOCTOSATEJIBHO BBIMOJIHATH TaKylO JIEATEIbHOCTD;

e TeIbHOCTH,

OBnaseHre yHUBEPCAIbHBIMU YUYCOHBIMU
MMO3HABATEIILHBIMU JICHCTBUSMU:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CaMOCTOSITENBHO (OPMYIIUPOBAThH U
AKTYyaJIHM3UpOBaTh IPOOIEMy, pacCMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHABIMBATh CYIECTBEHHBINA MPU3HAK WIIN
OCHOBAHMUS JJIs1 CPAaBHEHMSI, KJIacCu(PUKALUN U
0000IICHHS;

- OTIPENIENSATh 1NN AEATEIbHOCTH, 3a/1aBaTh
MapaMCETPhI U KPUTECPHUU UX JOCTHUIKCHHA,

- BBIABJIATh 3aKOHOMEPHOCTH U ITPOTUBOPEYHA B
paccMaTpruBACMBIX ABJIICHUAX,

- BHOCUTb KOPPCKTUBEI B J€ATCIbHOCTh, OICHHUBATD

COOTBETCTBUC PC3YJIbTATOB LEIAM, OCHHUBATh PUCKH

- HHTEpeC K pa3au4HbIM chepam npodeccuoHaIbHOM

-BJIaJ€Th METOJaMH JOKAa3aTCJIbCTB, aJITOpUTMaMU PCUHICHUA 3aaay;

yMeHHEe (QOpMYJIUPOBaTh OMNpEICNICHUs, AKCHUOMBbl U TEOPEMBI,
PUMEHATh WX, MPOBOAUTH JOKa3aTeIbHbIE PACCYKICHHUS B XOJe
pEIICHMS 3a]1a4;

- YMETh OTIEPUPOBATH MOHATHSAMHU: CTCIICHb YUCIIA, JIOTapru(M YuCIia;

YMCHHC BBIIIOJHATL BBIYHUCICHUC 3HAUCHUU U HpeO6pa3OBaHI/I$I

BHIDOKEHUI CO CTEMEHAMH M Jorapupmamu, mpeoOpa3oBaHUs
MPOOHO-PallMOHANILHBIX BBIPAKECHHUIA;
- yMETh ONepUpOBaTh MOHATUSAMU: pauuoHaIbHbIE,

MppaloHaIbHble, MOKa3aTelbHbIe, CTEIEHHbIE, JOrapupmMuyecKue,
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

byHKIHS,
(byHKIMS, TPOU3BO/IHASA, TIepBOOOpa3Hasi, ONpeleIeHHbI UHTErpal;
GbyHKIHH,
MCIIOJIb3Ysl CIPABOYHbIE MaTepuajbl; HCCIEAOBATH B IMPOCTEUIINX

- YMCTb OHICPUPOBATHL MOHATHUAMM: HEMIPCPhIBHAS,

YMEHHE  HaxOJUThb IPOU3BOJHBIE  BJIEMEHTAPHBIX
cilydasiX (YHKIHMM Ha MOHOTOHHOCTb, HAaXOIHMTh HauWOOJIbLINE U
HalMEHbIINE 3HauUeHUs (QYyHKIHHA; CTPOUTH rpa)KU MHOTOUJICHOB C
MICIIOJIb30BAHUEM allllapara MaTeMaTH4YEeCKOr0 aHaln3a; MPUMEHSTh
[IPOM3BOJHYIO IPU PEIIECHUN 33]1a4 Ha IBUKEHUE; PeIlaTh IPAKTUKO-
OpPUEHTHUPOBAaHHBIE 33/Ja4d HA HauWOOJbIIME U HAUMEHbILINE
BHAUEHUS, HA HAaXOXKJACHHUE TyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEPUPOBATh MOHATUSAMU: palllOHANIbHAS QYHKIHS,

MokasareiabHasi QYHKIMS, CTeNeHHast PyHKIMsL, Jorapudmuyeckas

(byHKIMS, TPUTOHOMETpUYECcKHe PyHKIIMU, OOpaTHbIE PYHKIIHUH;




MOCIICICTBHUI JESITeTHHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE TP PEIICHUN
PKU3HEHHBIX TTPOOJIeM

0) 6a30BBIC UCCIICIOBATEILCKHUE JCHCTBUS:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIC0BATEIBCKON U
MPOEKTHOM JIeATETbHOCTH, HABBIKAMU Pa3PEIICHUS
po0Jem;

- BBISIBJISATH TIPUYUHHO-CJICJICTBEHHBIC CBSI3U U
AKTYaJIM3UPOBATh 33]auy, BBIIBUTATh TUIIOTE3Y €€
PEILICHHMSI, HAXOIUTh aPTyMEHTBI JJIs JIOKA3aTelIbCTBA
CBOMX YTBEPXKJICHUM, 33]1aBaTh MTAPAMETPhI U KPUTEPHH
[peIIeHUS;

- aHAJIM3UPOBATH TIOJYUYECHHBIC B XOJIC PEIICHUS
3aiaun pe3ysIbTaThl, KPUTUICCKH OICHUBATH MX
TOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

-- YMETbh IIEPEHOCHUTH 3HAHUSI B [T03HABATEIIBHYIO U
MPAKTHYECKYIO0 00JIaCTH KUZHEIEATEIbHOCTH;

- YMETh HHTETPHUPOBATH 3HAHUS U3 Pa3HBIX
MpeMETHBIX 00JIaCTeH;

- BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh
OpUTHHAIILHBIC TTOIXO0JIBI U PEIICHUS;

1 CTIOCOOHOCTH MX MCTIOJIh30BAHUS B TIO3HABATEIHHOM
1 COLIMaTbHOU MIPAKTHKE

YMEHHUE CTPOUTh rpa)uKy N3yUeHHbIX (YHKIUMN, HCIIOIb30BaTh
rpaduKy IpU U3YyYEHUH NPOLIECCOB U 3aBUCUMOCTEHN, P pEILIEHUH
Bagad U3 APYrux y4eOHBIX MPEIMETOB U 3a/1a4 U3 PeaTbHOH KU3HU;
BBIpAXaTh (GOPMYIIAMHU 3aBUCIMOCTH MEXY BEIIUYMHAMU;

- YMETb pelIaTh TEKCTOBBIE 33Ja4l Pa3HbIX TUIIOB (B TOM YMCIIE HA
MPOLCHTBHI, JOJIH U YaCTH, Ha JBIKEHUE, padOTy, CTOMMOCTh TOBApOB
1 yCIIyT, HAJIOTH, 33J]aud U3 00JaCTH YIIpaBIEHHs TUUHBIMU U
CeMEHHBIMU (PMHAHCAMM); COCTABJIATH BBIPAKEHUSI, ypaBHEHHUS,
HEPAaBEHCTBA U MX CUCTEMBI 110 YCIIOBUIO 3a/1a4M, UCCIIEI0BATh
[OJy4EHHOE PELICHUE U OLIEHUBATh MPaBAONOJ00HOCTb
PE3yJIbTATOB;

- YMETh OIIEPUPOBATH MOHATHIMHU: CpeAHEE apu(PMETHIECKOE,
MenuaHa, HanOoJIbIIee M HAMMEHbIIEe 3HAYCHHUS, pa3Max,
ICIIepCHs], CTAaHAAPTHOE OTKIOHEHHUE YHUCIIOBOTO HA00Opa; yMEHUE
M3BJIEKaTh, MHTEPIPETUPOBATh MH(DOPMALIHIO, TPEICTABICHHYIO B
TabauIax, Ha IarpaMmax, rpadukax, OTpakarollyo CBOHCTBA
peaIbHbBIX IPOLIECCOB U ABJICHUN; IPEACTABIATH HHPOPMALIUIO C
MOMOILBIO TAOJIHI U TUarpaMM; Ucciae10BaTh CTATUCTHYECKUE
TaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IpadUueCcKuX METO/I0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETbh ONIEPUPOBATH IMOHATHUSIMU: CIIyYalHBIN OIBIT U CIIy4aiiHOE
COOBITHE, BEPOSATHOCTD CIy4YaitHOro COOBITHS; YMEHUE BBIYUCIIATH
BEPOSTHOCTH C MCIIOJIb30BaHHEM I'padueCKUX METOJI0B; IPUMEHSTh
(bOpMyJIBI CIIOKEHHSI U YMHOKEHHSI BEPOSTHOCTEH, KOMOUHATOPHBIE
(bakThl U GOPMYIIBI IPH PELLICHUU 33Jay; OLIEHUBATh BEPOSTHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIIy4YaifHBIMHU BEJTMUHHAMU;
YMEHUE MPUBOIUTH TPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YUCET B
[IPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETb OIIEPUPOBATH MOHATUIMU: TOUKA, IPSMasi, IJIOCKOCT,
[POCTPAHCTBO, ABYTPAHHBIN YroJl, CKPEIIUBAIOIIHECS NPSMBIE,

MapalJICJIbHOCTE U NCPICHAUKYIAPHOCTD MPAMBIX U HHOCKOCTef/’I,




YO MEXY TPSMBIMH, YTOJI MEXTy PSIMOU M TUIOCKOCTBIO, YTOJT
METy TUIOCKOCTSIMHU, PACCTOSHHE OT TOYKH JI0 TUNIOCKOCTH,
PacCTOSIHUE MEXK]y IPSMBIMH, PACCTOSIHUE MEX/TY TIOCKOCTSMH;
YMEHHE UCIIOIb30BAaTh IIPH PEIICHUH 33/1a4 U3yYCHHBIC (AKThI U
TEOpEMbI IJITAHUMETPHUHU; YMEHHUE OLICHUBATh pa3Mepbl 00bEKTOB
OKPYKAIOLIET0 MHUPA;

- YMETh OTIEPUPOBATH MOHATHSIMHU: MHOTOIPAHHUK, CCUCHHE
MHOTOTpaHHHKA, Ky0, apajuiesieue/, Ipu3Ma, mupaMuia, Gurypa
1 TOBEPXHOCTh BPAIICHUS, IIHIHHIP, KOHYC, [I1ap, chepa, CeUeHust
(bUrypbl BpallleHHs, MJIOCKOCTh, Kacatomiascs chepbl, IHIHHIPA,
KOHYCAa, IJI0IIA/Ib TOBEPXHOCTH MUPAMHUIBI, IIPH3MBI, KOHYCA,
[IVUTHH]IPA, TUTOIAab chepbl, 00beM Ky0a, MPSIMOYTOIBLHOTO
apaJuielieuIe1a, MMPaMIIbl, IPU3MBI, IIHJIHH/pA, KOHYCa, [1apa;
yMEHHE N300pakaTh MHOTOTPAHHUKH U MIOBEPXHOCTH BPALICHUS, UX
CEUYCHUS OT PYKH, C TIOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB H
BIIEKTPOHHBIX CPECTB; YMCHUE PAcliO3HABATh CHMMETPHIO B
[POCTPAHCTBE; YMEHHE PAClO3HABATh MPABUIIbHBIC MHOTOTPAHHHUKH;
YMETh OTIEPUPOBATh MOHATHUSMU: BIDKCHNE B TPOCTPAHCTBE,

M0 J00HBIC (PUTYPHI B TPOCTPAHCTBE; MCIIOIb30BATh OTHOIICHUE
rIonael moBepxHocTel 1 00bEMOB OI0OOHBIX (GUTYpP TpU
peleHun 3a/1ay;

- YMETh BBIYMCIISITh TEOMETPUYCCKIE BEIMUMHBI (JJTUHA, YTOJI,
TUIOMIa b, 00BEM, IUIOIIA/Ab TIOBEPXHOCTH ), HCIIOIb3YS H3Y4YCHHbIE
(bOpPMYIIBI U METO/IBI;

- YMETh OTIEpUPOBATh MOHATHAMU: MIPSIMOYTOJIbHASI CHCTEMA
KOOpPJIMHAT, KOOPMHATHI TOYKH, BEKTOP, KOOPAHHATHI BEKTOPA,
CKaJISIPHOE TIPOU3BEICHHUE, YTOJI MEXKIYy BEKTOPaMH, CyMMa BEKTOPOB,
MPOM3BEICHNE BEKTOPA HA YUCII0; HAXOAUTH C TIOMOIIIBIO U3yUYCHHBIX
(bOpMyJT KOOPAMHATHI CEPEANHBI OTPE3Ka, PACCTOSHHE MY TBYMS
TOYKAMHU;

-yMeTh BbIOUpATh MOAXOAAIIUN U3yUEeHHBI METOJT JAJIsl pEeLIeHUs




Baaadyu, paCriO3HaBaTb MaTEMaTUYCCKUEC (baKTBI N MaTEMAaTHYCCKHEC
MOJICIIN B IIPUPOAHBIX U 06H_I€CTB6HHI>IX SABJICHUAX, B HCKYCCTBCE;

COBPEMEHHBIC CPE/ICTBA TIOUCKA,
QHAJN3a ¥ HHTEPIPETAIlUU
nHpOopManuu, u
MH(POPMAIIMOHHBIC TEXHOJIOTUU
TUTST BRITIOJTHEHUS 33724
rpodeccnoHATEHOM

e TeIbHOCTH

-c(hOpMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U OOLLECTBEHHOM PAKTUKHU, OCHOBAHHOT'O Ha
anore KyJiabTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B NOJUKYJIbTYPHOM MUDE;

- COBEpPLICHCTBOBAHHUE A3BIKOBOM U YATATEIbCKON
KyJIbTYPbl KaK CPE/ICTBA B3aUMOJCHCTBUS MEKITY
UTIO/IbMU U TTI03HAHUSL MUPA;

- OCO3HAHME LIEHHOCTH HAyYHOU JEATEIBHOCTH,
TOTOBHOCTH OCYLIECTBJIATH IPOEKTHYIO U
MCCIIEI0BATEIBCKYIO ACSITEIbHOCTh HHAUBUAYAIBHO U
B IpyIIIE.

OBnasieHre YHUBEPCAIbHBIMU YUEOHBIMU
[M03HABATEJILHBIMU JIEHCTBUSAMU:

B) paboTa ¢ HHpopMaIuei:

- BJIaJICTh HaBbIKaMU NOJTy4yeHUs! HHPOpPMaIUHU U3
MICTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIBHO
OCYILIECTBIISATh IOUCK, aHAIN3, CHCTEMaTU3aLUI0 U
MHTEpIpeTalnio HHPOPMALIUU Pa3IMYHBIX BUJIOB U
(bopM MpeCTaBIeHHUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (JOpMATAX C YUETOM
Ha3HaYeHUs] MH(QOpMAaLMK U LEJIeBON ay TUTOPHH,
BbIOMpas ONTUMANIbHYIO (POpPMY MPEICTABICHUS U
BH3YaIN3aliy;

- OLICHUBATh JIOCTOBEPHOCTh, IESTHTUMHOCTb

I/IH(I)OpMaI_II/II/I, €€ COOTBCTCTBUC ITPABOBLIM U

YMEHHUE IPUBOIUTH IPUMEPbI MATEMATUYECKUX OTKPBITHH ...... U
MHPOBOM MaTEMaTUYECKON HAyKU
OK 02. cnonb3oBaTh B 06s1acTH LIEHHOCTH HAY4YHOI'O TIO3HAHMUSL: - YMEThb OIEpPHUPOBATh MOHATUSAMH: palUOHANbHAsA (QyHKIUS,

MoKa3arejabHass (QYHKIUS, CTENEHHAas (QYHKIUs, Jorapudmudeckas
(byHKIMS, TpUTOHOMETpUYECKHE (YHKIMH, OOpaTHbIe (YHKIIUH;
YMEHHE CTPOHMTh TpadUKh HW3YYCHHBIX (QYHKIUH, HCIIOIb30BaTh
rpadKy IpU U3YYEHUH MPOLECCOB U 3aBUCUMOCTEH, MPH PEIICHUH
Baiad U3 IPYruX y4eOHBIX MPEAMETOB U 3a7ad U3 PEallbHOW KU3HU;
BEIpaXaTh (POpMyIaMH 3aBUCUMOCTH MKy BEIIMYNHAMM;

- YMETh ONEPHUPOBATH MMOHATHSAMH: TOXKJICCTBO, TOXICCTBEHHOE
npeoOpa3oBaHne, YpaBHCHHE, HEPABEHCTBO, CHCTEMa YpPaBHEHHWH W
HEPABEHCTB, PAaBHOCUJIBHOCTh YpPaBHCHH, HEPABCHCTB M CHUCTEM,
pallMOHATIbHBIC, HWpPpAlMOHAIbHBIC, II0Ka3aTeNIbHbIC, CTCICHHbIE,
lTorapupMUYECKUe, TPUTOHOMETPUYECKUE YPAaBHEHUS, HEPaBEHCTBA
U CHCTEMbI; YMETh pellaTh ypaBHCHHS, HEPABEHCTBA U CUCTEMBI C
[MOMOIIBIO PA3IMYHBIX MPUEMOB; PEIllaTh YpaBHEHUS, HEPABEHCTBA U
CHUCTEMBI C TIapaMeTpOM; TMPUMEHSATh YPaBHCHHs, HEPAaBEHCTBA, WX
CUCTeMBI I pCIICHUs MaTeMaTHYeCKUX 3a7ad W 3ajJad U3

pa3IMuYHbIX 00JacTel HayKu U peaslbHOM JKU3HH;

- yMeTb CBOOOJHO ONEpPUPOBATH  IOHATUSMHU:  JBH)KEHHE,
NapajuleIbHBId  NIEPEHOC, CHUMMETpUsS Ha IJIOCKOCTH M B
[POCTPaHCTBE, IOBOPOT, IpeoOpa3oBaHUe M0100us, MOAOOHbIE

(bUryphl; YMETh pacrlo3HaBaTh paBHbIE U MOJ0OHBIE (QUTYPHI, B TOM
4Kclie B TMPHUPOJAE, MCKYCCTBE, apXHUTEKTYpe; YMETh HCIIOJIb30BaTh
reOMETPHUYECKHAE OTHOIICHHSI, HAXOUTh T€OMETPUICCKUE BEIIMIMHBI
(mvHa, yroj, IUIomaab, 00BEM) TPH PEIICHUH 3a1a4 U3 JPYTUX
YIeOHBIX MPEMETOB U U3 PEATLHOM KU3HU




MOPaJIbHO-ITHYECKIM HOpMaM;

- UCTIOJIB30BATh CPEICTBA HH(POPMAITMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJIOTHIA B PEIICHUN
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX
OpTraHU3aIMOHHBIX 3a/1a4 C COOJI0CHNEM TpeOoBaHUM
DPrOHOMUKHU, TEXHUKH 0€30MaCHOCTH, TUTUCHBI,
pecypcocOepeKeHus, IIPABOBBIX U 3TUYECKUX HOPM,
HOpPM HH(OPMAIIMOHHOH 0€301TaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHMS U 3AIIUTHI
nHpopMmaru, nHGOPMAITMOHHON 0€301aCHOCTH
ITUYIHOCTH

OK 03. IlnanupoBats u
pealn30BbIBaTH COOCTBEHHOE
npodeccrHoHaIbHOE U
ITMYHOCTHOE pa3BUTHUE,
MpeANPUHUMATEIBCKYIO

e TeIILHOCTD B
npodeccuonanbHOi chepe,
MCTIOJIb30BATh 3HAHUS 110
(bMHAaHCOBON I'PaMOTHOCTH B
PA3INYHBIX KU3HEHHBIX
CUTYaIUsIX

B ob6macTy 1yXOBHO-HPAaBCTBEHHOT'O BOCITUTAHWS:

-- chOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
DTUYECKOTO IIOBEICHUS;

- CIIOCOOHOCTH OLIEHUBATh CUTYAIIUIO U TPUHUMATh
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-
HPABCTBEHHBIC HOPMBI U LIEHHOCTH;

- OCO3HAHHUE JINYHOTO BKJIAJIa B OCTPOCHHUE
yCTOMYHUBOTO OYAyIIEro;

- OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJIUTENSIM U
(M) IpYruM 4ieHaM CeMbHU, CO3/IaHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOTI'O NPUHATHUSA LIECHHOCTEN CEMENHOMN
PKU3HU B COOTBETCTBUM C TPAJULUSAMH HAPOJOB ...... ;
OBJajieHue YHUBEPCAIbHBIMH PETYJISATUBHBIMU
TEMCTBUSIMHU:

a) CaMOOpTaHU3AIIHS:

- CAMOCTOSITEJILHO OCYIIECTBIISATh MO3HABATEIbHYIO
e TeTbHOCTD, BBISIBJISTH TPOOJIEMBI, CTABUTH H
(dbopMyIHupoBaTh COOCTBEHHBIC 3/1a4H1 B
00pazoBaTeNbHON JeATEILHOCTH U KU3HEHHBIX

CUTYyalUAX,

- YMETh OIEPUPOBATH MOHATUSIMU: PAIMOHABHBIC,
M ppaIMoHaIbHBIC, TIOKa3aTeNbHbIC, CTCTICHHBIE, IOTapH(PMUICCKHE,
TPUTOHOMETPHUYCCKIE YPABHCHHS U HEPABCHCTBA, HX CUCTEMBI;

- YMETb ONEPUPOBATH MOHSATHIMH: MHOTOIPAHHHK, CEUCHUEC
MHOTOTpaHHHKA, KyO, IapajulesenuIie1, Npu3Ma, mupamMmua, Gurypa
1 [IOBEPXHOCTH BpAILlCHUsI, IWIMHP, KOHYC, map, cepa, ceueHus
(bUTYpBI BpallleHHUs, TUIOCKOCTh, Kacatomascs chepsl, MITHHAPA,
KOHYCa, TUTONIA/(b TOBEPXHOCTH TUPAMU/IBI, IPU3MBI, KOHYCA,
UITUHPA, TT0MAas cheprl, 00beM Ky0a, MpsSMOYTOJIBHOTO
MapajuiesienuIe/ a, TUPaMUIbl, TPU3MBI, IIMHIPA, KOHYCa, Mapa;
YMEHHE U300pakaTh MHOTOTPAHHUKH U TTIOBEPXHOCTHU BPAILIEHUS, HX
CEUEHHs OT PYKH, C TOMOIIIO YePTEIKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX CPEACTB; YMETh Paclo3HABATh CHMMETPHIO B
MPOCTPAHCTBE; YMETh PACIO3HABAThH MPABUJIbHBIE MHOTOTPaHHUKH;

- YMETh ONEPUPOBATH MOHATUSMU: IPSIMOYTOJIbHAS CUCTEMA
KOOPIMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPMHATHI BEKTOPA,
CKaJISIPHOE MPOM3BEICHUE, YTOJI MEXTy BEKTOPAMHU, CYMMa BEKTOPOB,
MMPOU3BEICHNE BEKTOPA HA YHCIIO; HAXOUTh C IIOMOIIBIO0 N3YYCHHBIX
(hopMyJT KOOPJIMHATHI CEPETUHBI OTPE3Ka, PACCTOSHUE MEKITY JIBYMS

TOYKaMH




- CAaMOCTOSITENIBHO COCTABIIATh IUIAH PEIICHUS
[IPOOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEIIOUTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

CIIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHUIO
[IMPOKOM 3PYIAHUINN B Pa3HBIX 00JIACTIX 3HAHUH,
[IOCTOSIHHO ITOBBIIIATh CBOM 00pa3oBaTeIbHbIN U
KYJIbTYPHBIN YPOBCHb;

0) CAMOKOHTPOJIb:

MCII0JIb30BaTh MPUEMbI pe(IIEKCUU [Tl OLICHKH
CUTyalllu, BbIOOpa BEPHOT'O PELICHMUS;

- YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NIPUHUMATD
[pEILIEHNUs 10 UX CHUYKEHUIO;

B) SMOLMOHAJIbHBIA MHTEIJIEKT, MPEoaratonui
C(OPMHUPOBAHHOCTbD:

BHYTPEHHEH MOTUBALUH, BKIKOYAIOIIEH CTPEMIICHUE K
NTOCTHKEHUIO 1IEJIU U YCIIEXY, ONTUMU3M,
MHUIMATUBHOCTb, YMEHHUE IEHICTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

- SMIIATHH, BKJIIOYAOIIEH ClIOCOOHOCTh TOHUMATh
HMOLIMOHAIBHOE COCTOSIHUE JAPYTUX, YUUTHIBATh €T0
[P OCYILIECTBIEHUN KOMMYHHUKAIIMH, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

- COLIMAJIbHBIX HaBBIKOB, BKIIIOYAIOIIUX CLIOCOOHOCTh
BBICTPAaUBATh OTHOILEHUS C IPYTUMHU JIIOJIbMU,
3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peliaTh
KOH(JINKTHI

OK 04. DddexTuBHO
B3alMO/JICIICTBOBATH U pabOTaTh
B KOJUIEKTUBE U KOMaH/Ie

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATCIBHOCTH U
CaMOOITPEACTICHUTO,
-OBJIaJICHHUEC HaBbIKaMU yqe6HO'HCCH@}IOB&TGHBCKOﬁ,

HpOCKTHOﬁ U COLIMaJIbHOM ACATCIIBHOCTH,

- YMETh ONIEPUPOBATH MOHITUAMM: CITYYalHBIN OIBIT U CITy4ailHOE
CcOOBITHE, BEPOSITHOCTD CITyYallHOTO COOBITHS; YMETh BBIYUCIISITH
BEPOSITHOCTH C HCTIOJIb30BaHNEM TpadUueCKrX METOA0B; MPUMEHSTh

(I)OpMy.TIBI CJIOKCHUSA U YMHOKCHU BCpOHTHOCTeﬁ, KOMGI/IHaTOpHLIe




OBJ1aieHue YHUBEPCAIbHBIMA KOMMYHUKAaTHBHBIMU
MECTBUSIMU:

0) COBMECTHasI I€SITEIbHOCTD:

- IOHUMATh U UCTIOJIH30BATh MPEUMYIIIECTBA
KOMaHJAHON ¥ UHJIMBUyaJbHOU paboThI;

- IPUHUMATD 11€JIM COBMECTHOM JESATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH IEUCTBHUS 1O €€
ITOCTH>KEHHIO: COCTAaBJIATH IUIaH IEUCTBU,
[pactpenesnsaTh poJid ¢ y4e€TOM MHEHUM YYaCTHUKOB
00CyKJ1aTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPAMHUPOBATH U BBIOIHATH PAOOTy B YCIOBUSAX
[pEaTbHOTO, BUPTYAJIbHOTO M1 KOMOMHUPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIIECTBIIATH MO3UTUBHOE CTPATETUIECKOE
[MOBEJCHUE B PA3JIUYHBIX CUTYaLMIX, IPOSIBIATh
TBOPUYECTBO U BOOOpaKEHUE, ObITh HHUIIUATUBHBIM.
OBJ1aieHuEe YHUBEPCAIbHBIMH PETYJIATUBHBIMU

e CTBUSIMH.

) IPUHATHE ce0sl U IPYTUX JIOACH:

- IPUHUMATh MOTUBBI U apTyMEHTHI JIPYTUX JIFOACH
[IpU aHAJIHU3€E PE3yIbTATOB AEIATEIbHOCTH;

- MPYU3HABaTh CBOE MIPABO M MPABO APYTHUX JIFOJIECH Ha
OIINOKH,

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C TTO3UIHH
ITPYroro 4eaoBeKa

(bakTbl 1 POPMYJIBI TPU PEILICHUH 3a]a4; OIIEHUBATh BEPOSITHOCTH
pealbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4aiilHBIMH BEJIMYMHAMU;
YMEHHUE IPUBOIUTH IPUMEPHI MPOSBICHHS 3aKOHA OOJBIINX YUCET B
[IPUPOIHBIX U OOIICCTBEHHBIX SIBIICHUSX;

- YMETh CBOOOTHO OTIEPHPOBATH MOHATHSIMHU: CTETIEHB C LIEIBIM
oKa3aTesieM, KOpeHb HaTypaJIbHOM CTETIeHH, CTENICHb C
palloHaTbHBIM MIOKa3aTeNIeM, CTETIEHb C IeHCTBUTEIbHBIM
(BellecTBEHHBIM) MTOKa3aTeneM, jJorapudm 4ucia, CHHYC, KOCUHYC U
TAHT'€HC MTPOU3BOJIBLHOTO YUCIIA;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TpaduK PpyHKINH,
oOparHast QyHKIHS, KOMIO3UIUS PYHKIHHA, THHEHHAS QyHKITUS,
KBaJpaTHYHas QYHKLHS, CTETICHHAs! (YHKIHUS C LIETBIM ITOKa3aTeleM,
TPUTOHOMETpHUYECKHE (DYHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHUE
(yHKITUY, TIOKa3aTenbHas U JJorapumudeckas QyHKIUNA; yMETh
CTpOUTH rpaduKu HYHKIUH, BHITOIHATH IpeoOpazoBaHus TpaduKkoB
(byHKIU;

- YMETh HCIIONb30BaTh rpa@uKu GyHKIUI 715 H3y4eHUs IPOIIECCOB
1 3aBUCUMOCTEH MIPH PEIICHUH 3a7]a4 U3 IPYTHX YUYEOHBIX MPEIMETOB
M M3 peaIbHOM KHU3HH; BEIPAXKaTh (OPMYIIaMHU 3aBUCHIMOCTH MEXTY
BETTUIHHAMU;

- CBOOOJ/IHO OTIEPUPOBATH MOHATUSMH: YETHOCTh (DYHKIIHH,
MEePUOTUIHOCTh (PYHKIIMH, OTPAHHYECHHOCTh (DYHKITUH,
MOHOTOHHOCTH (DYHKIIHH, SKCTpeMyM (YHKIIUU, HAUOOIbIIIee U
HauMEHbIIIee 3HaYeHHs PYHKIIMHU Ha TPOMEXYTKE; yMETh MPOBOIUTH
pcclieoBaHne QYHKIINU;

- YMETh HCIIOIb30BaTh CBOMCTBA U rpauKu GYHKIUH JIJIST peIIeHUS
YpaBHEHUI, HEPABEHCTB U 3aJa4 ¢ MapaMeTpaMu; U300pakaTh Ha
KOOPJAMHATHOMN IIJIOCKOCTH MHOKECTBA PEIICHUI YPAaBHEHHUI,
HEPaBEHCTB U UX CUCTEM

OK 05. Ocy1miecTBasTh yCTHYIO
M TUCHMEHHYI0 KOMMYHHKAITUIO

B 00yacTH 5CTETHYECKOTO BOCIIUTAHUS
- 9CTCTUYCCKOC OTHOLICHUC K MUPY, BKITIOYAA

- YMETh OIEPUPOBATh MOHATUSAMU: CpeHee apu(pMETHIECKOE,
MearaHa, HauboJibllee ¥ HaMMEeHbIlee 3HaUeHHsI, pa3Max,
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Ha TOCYIapCTBEHHOM SI3BIKE
................. C y4eToM
0COOEHHOCTEN COIUAIBHOTO U
KYJIbTYPHOI'O KOHTEKCTa

PCTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPyAa M OOIIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTH BOCIIPUHUMATD PA3IMYHBIE BUIbI
MCKYCCTBA, TPAJULIMU U TBOPUYECTBO CBOETO U APYTUX
HapOJ0B, OLIYILIATh 3MOLIMOHAIILHOE BO3/ICHCTBUE
MCKYCCTBA;

- YOSKICHHOCTh B 3HAYMMOCTH JIJIS1 JINYHOCTH U
00111eCTBa OTEYECTBEHHOTO U MUPOBOT'O HCKYCCTBA,
STHUYECKHUX KYJIbTYPHBIX TPAAULMH U HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HbBIX BUJIAX
MCKYCCTBAa, CTPEMJICHUE NIPOSIBIISATh Ka4yeCTBa
TBOPYECKOM JIMYHOCTH;

OBJ1aieHuEe YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMU
MeCTBUSIMU:

a) oOIIeHuE:

- OCYIIECTBIIATh KOMMYHHKAIIUU BO BcexX cepax
PKU3HU;

- pacro3HaBaTh HEBEpOAJIbHBIE CPEICTBA OOIICHMUS,
[MOHUMATh 3HAYCHHE COIHAIbHBIX 3HAKOB,
[pacro3HaBaTh MPEANOCHUTKH KOH(MIUKTHBIX CUTYaIlul
U CMSITYaTh KOH(JIUKTHI;

- Pa3BEPHYTO U JIOTUYHO M3J1ararb CBOK TOUKY 3PEHUS
C UCIIOJIb30BAaHUEM SI3BIKOBBIX CPEJICTB

UCIiepcusi, CTAHJApPTHOE OTKIIOHEHHE YHCIIOBOTO Habopa; yMeHue
M3BJIEKATh, MHTEPIPETUPOBATH HH(OPMALINIO, ITPEJICTABICHHYIO B
TabIMIax, Ha IMarpaMMmax, rpadukax, OTpakarollylo CBOHCTBA
[peaIbHBIX MPOIIECCOB U SBJICHUN; PEACTABIATH HHPOPMALIUIO C
MMOMOIIIBIO TAaOJIHII U IUATrpaMM; UCCIIE0BATh CTATHCTUYECKHE
ITaHHBIE, B TOM YHUCIIE C IPUMEHEHHEM IpadUuecKuX METOI0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATH MOHATUSIMU: TOUKA, IPSMAsl, IJIOCKOCT,
[IPOCTPAHCTBO, ABYTPaHHBIA yIroJjl, CKPEIMBAIOIIUECS IPSIMBIE,
[apaJyIeIbHOCTh U MEPIEHIUKYIISPHOCTb MPSAMBIX U INIOCKOCTEH,
YTOJI MEX1y IPSAMbBIMH, YTOJI MEXAY IPSIMOM U INIOCKOCTBIO, YTOJI
MEXly TIIOCKOCTSMHU, PACCTOSIHUE OT TOYKH J0 TIOCKOCTH,
[paccTOsTHUE MEXY MPSIMBIMU, PACCTOSIHUE MEXAY IIOCKOCTSIMU;
- YMETb MCII0JIb30BaTh IPU PELICHUH 3a]1a4 U3yUeHHbIE (PAKThI U
TEOpPEMBI IIJIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPY’KaOIIEro MUpa

OK 06. IIposBasATE rpak1aHCKO-
MaTPUOTHYECKYIO MTO3ULHUIO,
NIEMOHCTPUPOBATH OCO3HAHHOE
[TOBEJICHUE HA OCHOBE
TpaJIUIUOHHBIX

00I1IeUeI0BEYSCKUX IIECHHOCTEH,

- 0CO3HaHHE 00YUaIOMIUMUCH .......... rpakJaHCKON
MICHTUYHOCTH;

- LIeJICHANPaBICHHOE Pa3BUTHE BHYTPEHHEN MO3UIIUU
ITUYHOCTH Ha OCHOBE JIyXOBHO-HPAaBCTBEHHBIX

[ICHHOCTEH HapOIOB .............. , AICTOpUYCCKUX U

HAIIMOHATBHO-KYJIBTYPHBIX TPAJUIHMNA, (POPMHUPOBAHUE

- YMETh pelIaTh TEKCTOBBIE 3a7a4ll pa3HbIX TUIIOB (B TOM YHUCIIE HA
MPOLIEHTHI, JOJIN U YacTH, Ha IBUKEHUE, paboTy, CTOUMOCTh TOBApOB
1 YCIIyT, HAJIOTH, 3a]1a4i U3 00JIACTH yNpaBICHUS JTUYHBIMU U
ceMeHBIMU (PMHAHCAMM ); COCTABIISATH BBIPAXKEHUS, YPABHEHMUS,
HEPAaBEHCTBA U UX CUCTEMBI 110 YCJIIOBUIO 33J1a4H, UCCIIEI0BATh
[OJIy4€HHOE pelIeHNEe U OLEHUBATh MPaBI0N0J00HOCTh

C3YyJIbTATOB,
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B TOM YKCJIE C yYETOM
rapMOHH3ALUU
MEKHALMOHAIbHBIX U
MEKPEJIIMTHO3HBIX OTHOLICHUH,
[IPUMEHATH CTAHIAPThI
AHTUKOPPYILIHOHHOTO
[TOBEAECHUS

CHUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICIOBBIX
YCTAaHOBOK, aHTUKOPPYIILIHOHHOTO MUPOBO33pPEHUS,
[IPaBOCO3HAHUS, SKOJIOTUYECKON KYJIbTYPHI,
CIIOCOOHOCTH CTaBUTD LIETU U CTPOUTH KU3HCHHbBIC
[JIAHBI;

B yacTu rpak1aHCKOr0 BOCITUTAHUS:

- OCO3HAaHHUE CBOUX KOHCTUTYLIMOHHBIX MPAaB U
00s13aHHOCTEH, YBaXKCHHIE 3aKOHA U ITPABOIIOPSJIKA;
- IPUHATHE TPAJULIUOHHBIX HAlIMOHAJIbHBIX,
0011e4eI0BEUYECKUX TYMAaHUCTUYECKUX U
ITEMOKPaTUYECKUX [IEHHOCTEN;

- TOTOBHOCTb IIPOTHUBOCTOSITH UJI€OJIOTHUHI
DKCTpEMH3Ma, HAIIHOHATN3MA, KCEHOPOOHH,
ITUCKPUMHUHAIMH 110 COLMAIbHBIM, PEJTUTHO3HBIM,
[PaCOBBIM, HALIMOHAJIbHBIM IIPU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO JICSITEIIbHOCTD B
MHTEpecax rpaKIaHCKOro 00IIeCTBa, y4acTBOBAThH B
CaMOYIIpaBIIEHUU B 00IIe00pa3oBaTeIbHON
OPTraHU3aLMHU U JETCKO-FOHOIIECKUX OpraHu3alusix;
- YMEHUE B3aUMO/JICMCTBOBATH C COLIMATIbHBIMU
WHCTUTYTaMHU B COOTBETCTBUU C UX (PYHKITUSIMU U
Ha3HAYCHHUEM;

- TOTOBHOCTb K TYMAaHUTAPHOW U BOJIOHTEPCKOM
IEeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHUS:

- chOPMHUPOBAHHOCTS ........... rpaXk1aHCKOU
VMJICHTUYHOCTH, IATPUOTU3MA, YBAXKEHUS K CBOEMY
HapOo/y, YyBCTBa OTBETCTBEHHOCTH nepea PoanHoi,
FOPIOCTH 3a CBOM Kpal, CBOKO PoauHy, CBOM A3BIK U
KYJIbTYPY, IPOILJIOE U HACTOSAIIEE

MHOI'OHAIIlMOHAJIBHOI'O HapoJa ........... ;

- YMETh OIEpUPOBATH MOHATUSAMU: ONpeesieHUue, aKkCHOMa, TEOpeMa,
CJIeZICTBUE, CBOICTBO, MPU3HAK, JOKA3aTEIHCTBO, PABHOCHIILHBIC
(hopMyITUPOBKH; YMETh (hOpMYJIUPOBATH 0OpaTHOE U
[MPOTHUBOIOJIOKHOE YTBEPKICHHE, TPUBOUTH IIPUMEPHI U
KOHTPIIPUMEPBI, UCII0JIb30BATh METO]I MAaTEMAaTUYECKON UHTyKIUY;
[POBOJIUTH JTOKa3aTeIbHbBIC PACCyKICHUS MIPU PELICHUH 33124,
OLICHUBATh JIOTUYECKYIO MIPABUIIBHOCTh PACCYKICHHUI;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: TOCIEI0BATEIBHOCTD,
apudmeTnyecKas mporpeccus, reoMeTpuieckas mporpeccus,
0eCKOHEUHO yOBIBaOIIasi FeOMETPUYECKast IPOTPECCUsT; YMETh
3a/1aBaTh MOCIIEI0BATEIBHOCTH, B TOM YHCIIE C TOMOIIbIO
PEKYpPPEHTHBIX (popMyT;

- YMETh BBIOUPATH MOAXOISAIINI METO JUISl PEIICHUS 33/1a4H;

[NOHMMAHNE 3HAYMMOCTU MaTEMATUKH B U3yUYEHUH NIPUPOIHBIX U
O0OLIECTBEHHBIX ITPOLIECCOB U ABJIEHUHN; YMETh PacliO3HaBaTh
[IpOsIBJICHUE 3aKOHOB MaTEMAaTUKHU B UCKYCCTBE, YMETh [IPUBOIUTH
[IPUMEPBI MATEMATUYECKUX OTKPBITHH . ............ 1 MHPOBOM
MaTEMaTUYECKON HAyKH
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- ICHHOCTHOE OTHOLIEHUE K FOCYJapCTBEHHBIM
CHMBOJIaM, ICTOPUYECKOMY U IPUPOJAHOMY HACIIENINIO,
MaMATHUKaM, TPAJAULIUSIM HaApOJ0B
ITOCTHOKCHUSIM ..... B HAYKe, UICKYCCTBE, CIIOpPTE,
TEXHOJIOTUSIX U TPYJIE;

- uaeitHas yOeKIEHHOCTh, TOTOBHOCTD K CITY)KCHHIO H
RamuTe OTeyecTBa, OTBETCTBEHHOCTH 3a €ro CYI50Y;
OCBOEHHBIE 00YYAIOIIUMHUCA MEKIPEIMETHbBIE TTOHATHUS
1 YHUBEpCAJIbHbIE YUeOHbIe NEHCTBUS (PETyISITUBHbIC,
M03HABATEIIbHBIE, KOMMYHHUKATHBHBIC);

- CIIOCOOHOCTD UX MCIOJIb30BAHUS B IO3HABATEIILHON U
COIMAILHON MPAKTUKE, TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOM JesTEeIbHOCTH, OpTraHU3aIii Y4eOHOTO
COTPYJIHUYECTBA C NIEarOTHYECKUMHI paOOTHUKAMU U
CBEPCTHUKAaMH, K y4aCTUIO B IOCTPOEHUU
MHINBUIYyaIbHON 00pa30BaTeIbHON TPACKTOPUH;

- OBJIaJICHUE HaBBIKAMH Y4€OHO-HCCIIeI0BATENbCKOM,
[MPOEKTHOW U COLIMATIbHOM AEATEIbHOCTH

OK 07. ConeicTBOBaThH
COXPAHEHUIO OKPYKaroLIel
CpeIbl, pecypcocOepexeHuto,
[PUMEHSTH 3HAHUS 00
M3MEHCHHUU KJIMMATa, IPUHIIUTIBI
0epeKIIMBOTO MMPOU3BO/ICTBA,

b (HeKTHUBHO AeCTBOBATH B
UPE3BBIUANHBIX CUTYAIHSIX

- HC IPUHUMATDb I[CflCTBI/I?I, MMPUHOCAIINE BPEA
OKPYXaroIIe Cpeae;

- pa3pabaThIBaTh MJIaH PEHICHUS TPOOIEMBI C YIETOM
QHAJIN3a UMEIOIINXCSI MAaTepUaTIbHBIX U
HEMaTepUaIbHBIX PECYPCOB;

- OCYILIECTBIIATH LI€JICHANPABICHHBIN TOUCK NIEPEHOCa
CPEICTB U CTIOCO0O0B IeHCTBUA B MPO(ecCHOHANBHYIO
cpeny;

- YMCTb IIEPECHOCUTH 3HAHUA B ITO3HABATCIIBHYIO U
[MPAKTUYCCKYIO o0OJjactu KHU3HEACATCIIBHOCTH,

- [Ip€ajiaratb HOBBIC IIPOCKTHI, OLICHUBATH UACH C

MMO3UIMN HOBHU3HbI, OpUTMHAJIBHOCTH, HpaKTquCKOﬁ

- YMETh OIEpUPOBATh MOHATUAMU: (QYHKIUS, HETIPEPbIBHAS QYHKIUS,
MPOU3BO/IHAS, IEPBOOOpa3HAas, ONPEIECICHHBIN UHTETPAJl; YMETh
HAXOJIUTh IPOU3BOHBIE HIEMEHTAPHBIX (DYHKIMH, HCTIONB3YS
CIIPaBOYHBIE MaTEpUaJIbl; UCCIEA0BATH B IPOCTEHIINX CITydasx
(byHKIIMM HA MOHOTOHHOCTb, HAXOAUTh HAUOOJBIINE U HAUMEHBIIINE
BHa4YeHUs1 QYHKIUN; CTPOUTH IpaKu MHOTOUJICHOB C
MICIIOJIb30BaHUEM alllapaTa MaTeMaTUYeCKOrO aHaIN3a; IPUMEHATh
[POU3BOJIHYIO MPU PELICHUH 3a/1a4 Ha JBUKEHHE; PellaTh IPAKTHKO-
OpUEHTUPOBAHHBIE 33/]a4l HAa HAaUOOJIbIINE U HAUMEHBIIIHNE
BHAUEHUs, HA HaXOXKJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEpPUPOBATH MOHATUSMU: ABH)KEHUE B TIPOCTPAHCTRBE,

HO,Z[06HLIC (bI/II‘prI B IIPOCTPAHCTBC; UCIIOJIb30BAThL OTHOIICHUC
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3HAYUMOCTH;

- TaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb
KOPPEKTHUBBI B JESATEIHHOCTD, OLIEHUBATD
COOTBETCTBUE PE3YJIHTATOB LIEISIM

MJI01IaIel TTOBEPXHOCTEH U 00bEMOB MOAOOHBIX (hHUTyp Mpu
pELICHUHN 3a]1ay;

- YMETh BBIYUCIIATH TEOMETPHUSCKUE BEIMYMHBI (JJIMHA, YOI,
101116, 00BEM, IUIOMIAAh IIOBEPXHOCTH ), UCTIONB3YS H3yUYCHHBIC
(bOpMYJIBI 1 METOJIBI
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1.5. KotuuecTBO 4acoB Ha 0CBOeHHE MPOrPAMMBbI 1M CUMIIJIMHbBI:

MakcumanpHas ydyeOHast Harpy3ka 00y4aroImerocs
Obs3arenbHas ayJUTOpHAs ydeOHasi Harpy3Ka 00yJaromerocs
KOHCYJIbTAl[U1
NPaKTUYECKHE PAOOTHI
CamocTosrenbHas paborta
[TonroroBka K SK3aMeHY
[TIpomexyTounas arrecranusa - OK3AMEH

302 gaca, B TOM YHCIIE:

284 4gaca, U3 HUX
2 yaca

102 yaca

2 Jaca

10 gacoB

6 Jacos.
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2. CTPYKTYPA U COAEPKAHUE JNCHUITJIMHBI

2.1. O0beM AMCHHUIJIMHBI M BUAbI Y4e€OHOI padoThI

Bun yueOHoil paboThI O6bem B
qacax
MakcumanpHasi yuyeOHas Harpy3Ka 302
OO0s3aTenbHas ayIMTOpHAs yueOHas Harpy3ka 284
B TOM YHCIIE:
MPAKTUYCCKHUE 3aHSATHSI 102
KOHCYJIbTalUs 2
camocTosITeNbHasl paboTa 00y4aroerocs 12
B ToM uucie [TKD 10
Hmozcosas ammecmayusi: 6 popme sx3amena 6
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2.2.

TemaTuueckuil JIaH U copep:xanue yuyeOHoi gucunnianabl MATEMATHUKA

HaunmenoBanue paszaenon Coneprxanue yaeOHOTo Marepuaia (OCHOBHOE U MPOQeCCHOHATBHO- O6bem dopmupyembie
U TEM OPUEHTUPOBAHHOE), TAOOPATOPHBIC U MTPAKTHUCCKHUE 3aHITHSI, TPUKIIATHOM 4acoB KOMIETEHITUU
MOyJIb (TTPH HAJTMYWH )
1 2 3 4
OCHOBHOE CO/EPKAHUE
Pasznen 1. IloBropenue kypca MaTeMaTHKH OCHOBHOM LIKOJIBI 20
(9+10mp+1
Kp)
Tema 1.1. Coneprxanue yueOHOro Marepuana.
Ilens u 3amauu
MaTeMaThKU MpU bazoBbie 3HaHUs U yMEHHS 110 MaTeMaThke B MpodeccuoHaTbHON U 2 OK 01, OK 02,
OCBOEHHUH IOBCEIHEBHOU NEITEILHOCTH. OK 03,
CIICOUAJIBHOCTHU OK 04’ OK 05’
Llenp u 3amaun OK 06
MaTeMaTUKu
Tema 1.2. Conepxanue yaeOHOTO Marepuarna.
Yucna u BBIYUCIICHHUS.
Bripaxxenus u JleficTBUSI HAZl TOJIOKUTENIBHBIMU U OTPULIATEIHBIMU YHUCIIAMU, 2
npeoOpa3oBaHuUs. OOBIKHOBEHHBIMU U JIECATUYHBIMU ApOOsiMU. JI€HCTBHS CO CTETICHIMH,
BBIYHMCIIEHHS bopMynamMu COKpaIIEHHOTO YMHOXKECHHUSI.
Tema 1.3. Bunpl mnockux Guryp u ux miockoctb. PelieHue 3a1a4 niiaHUMETPUH. 2
I'eomeTpus Ha mIOCKOCTH IMpakTuyeckoe 3ansiTue Nel «'eomeTpus Ha MJIOCKOCTH»
Tema 1.4. Coneprxanue yueOHOTro Marepuana.
IIpoueHTHBIE
BBIYMCIICHHS IIpocThie MPOLIEHTHI. 2
ITpouenTHbIE IIpakTnyeckoe 3anaTHe Ne2 «Cnoco0bl BLIYHCICHHS MPOCTBIX
BBIYHMCIICHHS B NMPOIEHTOBY.
NpO(ECCUOHATBHBIX CnoxHbl€ TPOLIEHTHI. 2
3aja49ax HpaRaneCKoe 3aHsaTHe Ne3 «HpOHeHTHbIe BBIYHUCJICHUA
Tema 1.5 Coneprxanue yaeOHOTO Marepuaa

17



VYpaBHeHus 1 Jlunelinblie, KBapaTHbIE, TPOOHO-THHEHHBIC YPAaBHEHUS U HEPABEHCTBA 2
HEpaBEHCTBA IIpakTuyeckoe 3ansitue Ne4 «YpaBHeHUs] U HEPABEHCTBAa»
Tema 1.6 Coneprxkanue yueOHOro Marepuana
CHCTeMBl ypaBHEHHI [TonsiTue MaTpuubl Busa 2x2 v 3x3, ONMpeaesIUTeNIb MaTPUILIbI, BEIYUCICHUE 2
¥l HEPaBEHCTB OIpe/IeTUTENEH MATPHULIBL.
CnocoObl perieHus CUCTeM JIMHEHHBIX ypaBHeHuil. Meron Kpamepa. 2
IIpakTnyeckoe 3ansitne NeS «Cucrembl HeJIMHEHHBIX YpaBHeHUl. CucTeMbl 2
HEPaBEeHCTB).
Tema 1.7 Conepxanue y4eOHOro Marepuaa
BxozH0# KOHTpOIb Borunciennss u npeoOpa3oBaHus.  YpaBHEHHsS MW HEpaBeHCTBA. [ coMeTpust
HAa TJIOCKOCTH. 1
KonTtpoJabHnasi padora Nel «BxoaHoii KOHTPOJIb) 1
8
Pazaen 2 «KoMIieKCHBIE YHCJI2» (4+4np)
Tema 2.1 ConepxaHue yuyeOHOro Marepuaia
KoMIutekcHbIE urciia [Tonsatue xommiaekcHoro yncia. ConpsikeHHbIe KOMIUIEKCHBIE YUCIIA, MOTYIb H 1
apryMeHT KOMIUJIEKCHOTO YHCIa.
®dopma 3anucu KOMIUIEKCHOTO Yncia (reoMeTpudeckasi, TpuroHoMeTprieckas, 1
anredbpanveckasi).
OK 01, OK 02,
Apudmernueckre 1eHCTBHSI ¢ KOMIUIEKCHBIMHU YUCIIAMH 2 OK 03,
Tema 2.2 Conepxanue yueOHOTro Marepuana OK 04, OK 05,
ITpumenenue OK 06
KOMIUIEKCHBIX YHCel BrinonHeHue pacyeToB ¢ MOMOIIBI0 KOMIUIEKCHBIX YHCEIL. 4
ITpumMepb! NpUMEHEHHsI KOMIIEKCHBIX YHCE
IIpakTnyeckoe 3ansaTHe Ne6 «[IpuMeHeHHe KOMIIJIEKCHBIX YHCE»
Paznen 3. «IIpsiMble 1 MJIOCKOCTH B POCTPAHCTBE) 18
(9+8mp+
1xp)
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Tema 3.1. Coneprxkanue yueOHOro Marepuana
OCHOBHBIE OHATHS [Ipenmer crepeomerpun. OCHOBHBIC MOHATHUS (TOUKA, IPsIMasi, IOCKOCTb,
CTEPEOMETPUH. npoctpaHcTBO). OCHOBHBIE akcHOMbI cTepeoMeTpui. [lepecekaronuecs,
PacrionoxeHue NpaMbIX i | [@palUleibHbIe i CKpeluBaroiuecs npsimpie. IIpusHak u CBOHCTBO
IJIOCKOCTEH CKpeIBaroIuxcs NpsaMbix. OCHOBHbIE MPOCTPAHCTBEHHBIE (DUTYPHI.
Tema 3.2. Coneprxkanue yueOHOro Marepuana

[TapannensHOCTh NPAMBIX,
MPSAMOU U TIIOCKOCTH,

[TapannensHble npsmas u mwiockocts. Onpenenenue. [Ipuznak. CoiicTBa
[Tapannensusie mnockoctu. Onpenenenue. [Ipuznak. CroiicTaa.

IIIOCKOCTEN Terpasnp u ero anemenTsl. [lapannenenunen u ero aneMenTsl. CBoicTBa
IIPOTHBOIIOJIOKHBIX I'PaHE! U JUaroHajael napauieenuneaa.
IpakTuueckoe 3anaTue Ne7 «IlocTpoeHue ceueHuin»
Tema 3.3. Coneprxanue yueOHOro Marepuana
[lepnenauKynsIpHOCTH

IIPSAMBIX, IPAMOHN U
IUIOCKOCTH, IJIOCKOCTEH

[lepnenpukynsapuaele  npsimble. [lapamiensHsle  mpsiMble, NEPIEHAUKYIISPHBIC
K IUIOCKOCTH. [IpU3HaK nepneHuKyIspHOCTH IPSIMOU U INIOCKOCTH.

Iepnenaukynsap U HaknoHHad. [lepnenaukynsapasie iockoctu. IlpusHak
MEPIEHIUKYISIPHOCTH TUIOCKOCTEN. PacCTOSHMS B IPOCTPAHCTBE

Tema 3.4. Coneprxanue yueOHOTro Marepuana
Teopema o Tpex Teopema 0 Tpex MepIeHIUKYIIpax.
NEPIEHANKYIIIpax IIpakTyeckas padora Ne§ «Yriibl MexKkay NPsIMOM M IJIOCKOCTHIO, MEKILY
IJIOCKOCTSIMU».
Tema 3.5. AKCHOMBI cTepeoMeTpuH . [IeprneHInKyIIpHOCTD MPSMOM M IIOCKOCTH.
TapannenpHsle, HapauleNIbHOCTh JIBYX MPSIMBIX, EPIEHIUKYISPHBIX NIOCKOCTH,
MepeHHKYISPHELE, HEPIEHIUKYIPHOCTD TUNIOCKOCTEN
IIpakTnueckoe 3ansaTue Ne9 «IlapanienbHble, NepneHIMKYJISIPHbIE,
CKpEILMBAOLINECS
CKpelyBaomecs nNpsiMbie»
npsIMbIe
Tema 3.6. Conepxanue yueOHOToO Marepuana

Pemenue 3anau. [Ipsmeie u
IIJIOCKOCTH B
IIPOCTPAHCTBE

Pacnonoxenue MPAMBIX U ILIOCKOCTEH B IpOCTPAaHCTBE. HepHeHI{I/IKYJ'IHpHOCTL
W MapaJlJICIIbHOCTD IMMPAMBIX U IIOCKOCTEHA. CerHII/IBaIOHH/IeCSI MpsAMBIC.

Kontponbnas padora Ne2 «IIpsiMbie U IIIOCKOCTH B IPOCTPAHCTBE»
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Pa3nen 4. Crenenu 1 kKopHu. CTenenHasi GyHKIHA 12
(7+4mp
+1 kp)
Tema 4.1 Coneprxkanue yueOHOro Marepuana
CTeHeHHaﬂv(byHKHH’I’ e [TonsiTHe KOPHS N-0H CTENEHU U3 JeCTBUTENBHOrO yKcia. CBOMCTBAa KOPHS n- 1
CBOMCTEA oif cTemnenu
Tema 4.2 Coneprxkanue yueOHOro Marepuana
[TpeoOpa3oBanue [Ipeo6pa3zoBanue uppanoHaIbHbIX BhIPAXKEHUN 1
BBIPAYKEHUI ¢ KOPHAMH OK-01, OK-02,
N-oii cTenenu OK-03, OK-04,
Tema 4.3 CpoiicTBa Conepsxanue yueOHOro Marepuana OK-05, OK-07
CTCTICHI € PAIMOHATBHEIM | 17, g tie crenen ¢ m06bIM palroHaIbHbIM NokazareneM. CTeneHHbIe
1 /ICHCTBHTCILHEIM (GYHKIMH, UX CBOWCTBA U rpapuKu 2
MoKa3aTesiMu
Tema 4.4 Conepxanue yueOHOTO Marepuania
Pemenne MPPALMOHAIBHBIX | Perrtenue MppAIMOHATBHBIX ypaBHEHHH 2
YPaBHCHUN M HCPABCHCTB | ITpakrHueckoe 3ansaTue Nel( «Penrenne HppanuoHaibHbIX HEPABEHCTB) 4
Tema 4.5 Coneprkanue yueOGHOTO MaTepuana
CrerieHy ¥ KOpHH. Omnpenenenue creneHHon GyHkiuu. Vcrnonp3oBaHue €€ CBOMCTB MPU PEIICHUH 1
Crenennas QyHKIHs YPaBHEHUN U HEPABEHCTB
Kontpoabnas padora Ne3 «CreneHHast pyHKIUS» 1
Paznea 5. Iloka3areabHasi GyHKIUS 14
(5+8np+
1kp)
Tema 5.1 ConepxaHue y4eOHOro MaTepuaa
[Moka3zarenpHas GyHKIHUS, CreneHb ¢ MPOU3BOJIBHBIM JICCTBUTENBHBIM MTOKa3aTeneM. OnpenenenHue 1
€e CBOMCTBa MoKa3aTeNnbHOI PyHKIMH, ee CBOICTBa U rpaduK. 3HAKOMCTBO C MPUMEHEHUEM
MOKa3aTesIbHOW (DYHKIIUU
Tema 5.2 ConeprkaHue yueOHOTO Marepuaa
Pemnrenne mokazarenbHbBIX Pemnrenne nmokasarensHBIX ypaBHEHHI METOIOM YpaBHUBAHHUS TTOKa3aTeei 1
YPaBHEHMI U HEPABEHCTB | PeleHue nokasarenbHbIX YpaBHEHUH METOJOM BBEJICHHSI HOBOW IIEpEMEHHOM 2
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IpakTuyeckoe 3ansaTue Nell «PemeHue nokasarejJbHbIX YPABHEHHH 2
(PYHKIIHOHAJBHO-TPA(MYECKHM METOAOM.
IIpakTnyeckoe 3ansitue Nel2 «PemeHue noka3areJibHbIX HEPABEHCTB» 4
Tema 5.3 Conepxanue yueOHOTO MaTepuaa
CHUCTeMBbI IOKa3aTelbHbIX IpakTnyeckoe 3ansitue Nel3 «PemeHune cucTeM NoKa3areJbHbIX 2 OK-01, OK-02,
ypaBHeHHiA YPaBHEHUID. OK-03, OK-04,
Tema 5.4 Conepxanue yueOHOTO MaTepuaa OK-05, OK-07
Pemenue 3anau. Pewienne nokasarenbHbIX ypaBHEHUI METOIOM YPaBHUBAHUS [TOKA3aTENCH U 1
[TokazarenbHas QyHKIHS METO/IOM BBEJEHHUSI HOBOM NEPEMEHHOMN. Pelienne moka3areabHbIX HEPABEHCTB
KonTtpoJuabnasi padora Ne4 «Iloka3zaresbHas GyHKIms» 1
20
Pa3nen 6. Jlorapugmsl. Jlorapupmuueckas pyHkuus (9+10np
+1Kkp)
Tema 6.1 Coz[epxcaHHe yqe6H0ro marepuana
Jlorapudm yucna.
JecaTuunbiii u Jlorapudm gucna. JlecaTHUHBIN U HATYypaIbHBINA JIOTapU(MBI, YUCIIO € 1
HATypaJbHbIHA JT0rapudMmsl,
YHUCIIO €
Tema 6.2 Coneprkanue yueOHOTO MaTepuana
CaoiicTBa g0orapugmos. CgoiicTBa sorapudmoB. YipoleHue BbIpaXeHUH ¢ IPUMEHEHUEM CBOICTB 1
Onepauus norapugmoB. Onepanus J0rapupMUpOBaHus.
JorapuMHUpPOBaAHUS
Tema 6.3 Coneprxanue yueOHOro Marepuasa
Jlorapudmnueckas Jlorapudmuueckast QyHKIMS U ee CBOMCTBA 1
(byHK1MS, ee CBOMCTBA
Tema 6.4 Conepxanue yueOHOro MaTepuaa OK-01, OK-02,
Pemenne [TonsTre norapupmuueckoro ypasHeHus. Onepaiys noteHIupoBanus. Pemenue 1 OK-03, OK-04,
Jorapu(MIIecKH YPaBHEHUI METOJOM MOTEHLIUPOBAHHUSI. OK-05, OK-07
X YpaBHEHHH H Pemennie ypaBHeHMII METOOM BBEJICHUS HOBOM IepeMeHHOM. Perienne ypaBHeHHM 2
HEPABEHCTB (yHKIMOHATBHO-TPaQUUECKUM METOJIOM.
IIpakTnyeckoe 3ansitue Nel4 «Pemenue JjorapupMuyecKux ypaBHeHHin»
IIpakTHueckoe 3anaTHe NelS «Pemenue Jjorapupmuyeckux HepaBeHCTB
Tema 6.5 Conepxanue yueOHOro MaTepuana
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Cucremsl AJITOpUTM pEILICHHUS CHUCTEMBbI ypaBHEHUW. PaBHOCHUIBHOCTH 2
Jorapu(hMUIECKHUX norapu(pMUUECKUX YPaBHEHUI U HEPAaBECHCTB
ypaBHEHUI
IIpakTnyeckoe 3ansitue Nel6 «lIpumenenue jorapupma B HayKe, TEXHHKE, 2
MeIHIHHE, IPOU3BOACTBEY.
Tema 6.7 ConeprkaHue yueOHOTO Marepuaa
Pemenue 3anad. Pemenue norapupmMuueckux ypaBHEHUI 1 HEPABECHCTB 1
Jlorapudmei. KonTtpoabnasi padora NeS «Jlorapupmuueckasi GyHxumsny 1
Jlorapudmuueckas
byHKIHS
Paspnen 7. OcHoBbl TpuronoMerpun. TpuroHomerpuyeckne GpyHkuum 40
(23+16up+
1)
Tema 7.1 ConeprxkaHue yueOHOTO Marepuana
Tpuronomerpuueckue
dyrci Pannannas mepa yra. [IoBOpOT TOUKHM BOKPYT Ha4yajla KOOpAUHAT. 2
Onpenenenue cuHyca, KOCUHYCa, TAHT€HCA U KOTaHI€HCA.
IIPOU3BOJIBHOTO YTJIa,
3HaKU CHHYCa, KOCUHYCA, TAHT€HCA U KOTAHI€HCa M0 YETBEPTAM. 3aBUCUMOCTh
yucna. Panuannas u )
MEXJly CUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT€HCOM OJJHOTO M TOT'O )K€ yIjia
rpajgycHast Mepa yria Y y ’ y ’ A y
Tema 7.2 Conepxanue yueOHOrO MaTepuaa
OcHoBHbIE
Tpuronomerpuueckue ToxnecTsa. CuHyc, KOCUHYC, TAHTEHC ¥ KOTAHI'€HC YIVIOB CX U 2
TPUTOHOMETPUYECKHE Cox
ToxkaecTBa. POpMYIIbI DopMyIb! NpHBCICHHA > OK-01, OK-02,
IIPUBEIECHUS OK-03, OK-04, OK-
Tema 7.3 ConepsxaHue yueGHOro Marepuana 05, OK-07
Cunyc, KocuHyc, Cymma 1 pa3HoCTb cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB.
TaHICHC CyMMBI H CuHyc 1 KOCUHYC JBOMHOIO yria. @opMyJibl HOJOBUHHOTO YIIA.
Pa3HOCTH JIBYyX yIJIOB
CHHYC ¥ KOCHUHYC [TpeoOpa3oBaHust CyMMbl TPUTOHOMETPUYECKUX (DYHKLUH B IPOU3BEACHUE U
JBOMHOTO NPOM3BE/ICHUS B CyMMYy. BbIpakeHue TpUroHoMeTpudeckux GyHKIUH uepes 5
yriia. @opmyrnsl TaHT€HC MTOJIOBUHHOTO apryMEHTa.
TIOJIOBUHHOTO YTJIa IIpakTuueckoe 3ansitne Nel7 «I[IpeoOpa3zoBaHusi MpocTeHIIMX 2
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TPUTOHOMETPHUUYECKUX BbIPAaKEHHUID»

Tema 7.4
DyHKIIUH, UX CBOMCTBA.
CnocoOsl 3a1aHus

Cozneprxanue y4eOHOTo MaTepuraia

Ob6nactp orpeneneHus 1 MHOKECTBO 3HaueHui QyHkimid. YETHOCTS,
HEYETHOCTD, NEPUOANYHOCTh pyHKIMH. CriocoObl 3a1anus GyHKINH

byHKIMN
Tema 7.5 Coneprkanue yueOHOTo Marepuasa
TpHrOHOMeTquf‘CKHe Ob6nacTb ornpeeneHuss ¥ MHO)KECTBO 3HAUEHUHN TPUTOHOMETPUUECKUX
(byHKUMM, MX CBOHCTEA 1 ¢bynkuuii. Y€THOCTB, HEUETHOCTD, NEPUOANYHOCTH TPUTOHOMETPUYECKUX
rpaduxu . N . :
pag ¢yukuuit. CoiicTBa u rpaguku GyHKIMHI y= cOS X, y= sin X, y=tg X, y=ctg X.
Tema 7.6 Conepxanne yueOHOTO MaTepuaa
[Ipeo6paszoBanue Cixarue 1 pacTskeHue rpauKoB TPUTOHOMETPUUYECKUX (PYHKLIUH.
rpauKoB IpakTnyeckoe 3ansitue Nel8 «IlpeoopazoBanue rpapukon
TPHTOHOMETPHYECKH TPUTOHOMETPUYECKUX (PYHKIMID)
byHKIMiI
Tema 7.7 IIpakTuueckoe 3anstne Nel9 «Mcnosib30Banne cBOCTB
Omnucanye TPUTOHOMeTPHUYeCKUX PyHKIMI B I popecCHOHATBHBIX 3aa4aX»
NPOU3BOJICTBEHHBIX IIpakTHueckoe 3anaTHe Ne20 «Pemenne 3a1a4 IPAKTHYECKOT0 COAEPKAHMS»

ITporieccoB ¢ moMolbo
rpaduKoB GyHKIUH

Tema 7.8 Coneprkanue yueOHOTO MaTepuasa
Ob6patHsie =
OO0parnble Tpuronomerpudeckue QyHkuuu. Mx cBoiicta u rpaduku
TPUTOHOMETPHUUECKHUE
byHKIAN
Tema 7.9 Coneprxkanue yueOHOTO MaTepuana
TpUroHOMETpUYECKHE VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, Ctg X = a.

YpaBHEHUS U HEPABEHCTBA

Pemienue TPUTOHOMETPUUCCKUX ypaBHeHI/Iﬁ OCHOBHBLIX THIIOB: HpOCTCfII.HPIC
TPUTOHOMETPUUCCKUEC YPAaBHCHUS, CBOIAMIUCCA K KBAIPpATHBIM.
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IIpakTnyeckoe 3ansitne Ne21 «Pemmenne TPpMroHOMeTPUYECKUX YPABHEHU
OCHOBHBIX THIIOB)

IIpakTHueckoe 3anaTHe Ne22 «Ilpocreiiniue TPUTOHOMETPUYECKHE 2
HepaBeHCTBa»
Tema 7.10 ConeprkaHue yueOHOTO Marepuaa
Cucremsl ITIpakTnyeckoe 3ansiTue Ne23 « CucreMsbl NPOCTEHINX 2
TPUTOHOMETPUIECKHIX TPUTOHOMETPHYECKUX YPABHEHU»
YpaBHEHUI
Tema 7.11 ConeprkaHue yueOHOTO Marepuaa
Pemenue 3aga4y. OcHOBBI IIpakTHyeckoe 3ansitue No24 «Pemenne TPUroHOMeTPHYECKHX YPABHEHUH U 2
TPUTOHOMETPHUH. HEPaBEHCTB»
Tpuronomerpuueckue [IpeoOpa3oBaHue TPUTOHOMETPUUYECCKUX BBIPAKECHHIH. 1
byHKIIIHI
KonTpoabnas padora Ne6 «Tpuronomerpuyeckne pyHKIumw» 1
14
Pa3nen 8. KoopanHaThl 1 BEKTOPBI “*23’“
Tema 8.1 Coneprxanue yueOHOro Marepuala
HleKxapToBbl KOOP/MHATBL B | JlexapToBbI KOOPAMHATEL B IPOCTPAHCTBE. PacCTOSHIE MEKILy JAByMS TOUKAMH, 1
NPOCTPAHCTBE. PACCTOANNE | koopnuHATE CepeuHbI OTPe3Ka
MEXKIY ABYMS TOUKAMH. | [IpakTHueckoe 3ansTne Ne25 «IIpocTeiimne 3a1a4d B KOOPAHMHATAX»
Koopaunats! cepetuHbl 2
oTpe3Kka
Tema 8.2 Coneprkanue yueOHOTO MaTepuana
Bexropsi B Bexropsr B mpocTpancTBe. CloKeHHE W BBIYMTAHHE BEKTOPOB. YMHOXEHHE BEKTOPA
HPOCTPaHCTBE. Ha uncno. Kommnanapasie Bektophl. CKaIspHOE IPOM3BENEHHE BEKTOPOB. 2
YOI MEXY BEKTOPaMH. Pa3znokenue BEKTOpa Mo TPeM HEKOMIUTAHAPHBIM BEKTOpaM.
Ckanipnoe nponsBe/cHue KoopawuHathe! BEeKT KaJSIPHOE MPOU3BEICHIE BEKTOPOB B K MHATaX, YT 3
PAMHATHl BEKTOPA, CKAJIIPHOE TPOM3BEICHUE BEKTOPO 0OpJHMHATAX, YIOJM

BEKTOPOB

MEXIy BEKTOpaMH, YTOl MEXIy TpsAMOM H IIOCKOCTBIO. YTOI MEXIY
IJIOCKOCTSIMHU. YpaBHEHHUE MIIOCKOCTU. [ €OMETpUYECKUl CMBICH ONPEAEIIUTENs

OK-02, OK-03,
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Tema 8.3 IIpakTHuyeckoe 3ansTHE Ne26 « BbIuHC/IeHHe PACCTOSTHUI M TJIONIA/Iel Ha OK- 04, OK-07
[TpaxTko IUIOCKOCTID). 2
OpPUCHTUPOBAHHBIC IIpakTuueckoe 3ansitne Ne27 « KosiuuecTBeHHbIE pacueTbl» 2
3a/1a44 Ha KOOPJAMHATHOM Brinonuenue 3a1a4 o teme: «PemieHne 3aj1a4 Ha HaX0XKACHUE YITIOB U
IIJIOCKOCTH pPacCTOSIHUM B IPOCTPAHCTBE
Tema 8.4 Conepxanue yueOHOTO MaTepuaa
Pemenue 3anau. Pemenne nmpocreimmx 3agad B KOOpAMHATAX. 1
KoopauHnars! 1 BEKTOpBI Kontponbnas padora Ne7 « KoopauHaThel M BEeKTOPbD) 1
Tema 9. MHOrorpaHHHMKH U Tej1a BpalleHH . (3133“, +
1xp)
Tema 9.1 Coneprxkanue yueOHOTO Marepuana
Bepmmnbl, pebpa, [TonsiTue MHOTOrpaHHuKa. Ero 31eMeHThI: BepLIMHBL, peOpa, IpaHu. 2
IPaHM MHOTOTPAHHHKA Juaronans. Ceuenue. Belykible U HEBBITYKJIbIE MHOTOIPAHHUKHU
Tema 9.2 Conepxanue yueOHOro MaTepuaa
[Ipu3ma, ee [Tonsitue npusmel. Ee ocHoBanus m 60koBble TpaHu. Bricota npusmel. [Ipsmast 2
COCTABIISIFOLIIHE, Y HakJIOHHas npusMa. [IpaBuibHas nmpusma.
ceuenue. [Ipsamas u
MIpaBWJIbHAS IPU3MBI
MpaBUJIbHAS PU3MBbI
Tema 9.3 Conepxanue yueOHOro MaTepuaa
[Mapannenenunen, kyo0. [Mapannenenunen, cBOWCTBa MPSAMOYTOJIBLHOTO Napajuienenunesa, kyo. CeueHue 2
CeueHne Ky6a, Ky0a, [Tapannenenunena.
napajuieJenuIesa.
Tema 9.4 Coneprxkanue yueOHOTO MaTepuasa
IInpamnza, ee [Tupamuna u ee anemenTsl. Ceuenne nupamusl. [IpaBuinbHas nupamuaa. 4

COCTAaBJIAIOIINE, CEUYECHHE.
[IpaBunpHas nupamua.
Yceu€HnHas nupaMua

VYceuennas nmpamMuaa.
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Tema 9.5
bokoBas u monnas
ITonnas moBepXHOCTH
MIPU3MBI, TUPAMU/IBL.

ConeprkaHue yueOHOTO Marepuana

[Tnomaas GOKOBOH M TOJHOM MOBEPXHOCTH MTPU3MBI, ITUPAMHUTBI

Hunuuap, ero
cocrasiamomnue. Ceuenne

Tema 9.6 Coneprxkanue yueOHOro Marepuana
UMMETPHUS B K =
C eTp ybe, CummeTpusi OTHOCHUTENIbHOTOYKH, MPSMOMH, TiockocTu. CuMMeTpus B KyOe,
IapaJlIe/ICTINTIENC, napajuiesenurese, npusMe, NUpaMue
MpU3Me, NupaMuie
Tema 9.7 Coneprxkanue yueOHOTo Marepuana
[Ipumepsl cuMMeTpuii B CummeTpus B IpUpoOe, apXUTEKType, TEXHHUKE, B OBITY
npodeccun IIpakTuyeckoe 3ansaTueNe 28 «IlpencraBienue pe3yjbTaToB
NMPAaKTH4YECKUX padoT»
Tema 9.8 Conepxanne yueOHOTO MaTepuaa
[IpaBuibHble [lonsiTHE NTPaBUIBLHOTO MHOTOrpaHHUKA. CBOMCTBA MPAaBUIIbHBIX
MHOTOTPaHHUKHU MHOTOT'PaHHUKOB
Tema 9.9 Conepxanne yueOHOTO MaTepuaa

Hununnp u ero snemenTsl. CeueHue MUIMHApa (MapaielbHOe OCHOBAHUIO U
ocu). Pa3zBepTka nunuHapa

LUIMHApA
Tema 9.10 Konyc u ero anementsl. CeueHue koHyca (mapauielbHOEe OCHOBaHHIO U
Komnyc, ero IPOXOJIAIIee Yepe3 BepIINHY ), KOHUUeCKne cedeHns. Pa3BepTka KoHyca
COCTaBJISIOLIHE.
CeueHnue KoHyca
Tema 9.11 Conepxanue yueOHOTO MaTepuana

YcedueHHBbIN KOHYC.
Ceuenune yCceueHHOTO

YceueHHBIN KOHYC. Ero 06p8.3y1011[8.5{ 1 BeicoTa. CeueHue YCCUCHHOI'O KOHYCa

KOHYyCa
Tema 9.12 Coneprxanue yueOHOTO Marepuaa
Ilap u chepa, ux Hlapucdepa. Bzaumnoe pacnonoxenue chepsl naockoct. CeueHue mapa,
CCYCHU A C(bCpBI
Tema 9.13 Coneprxanue yueOHOTO Marepuasa
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[Tonsitre 06 o6beme Tema. | [loHsTHe 00 00beme Tena. OObeM Kyba U MPSIMOYTOILHOTO MapaslieNenuesaa. 2
OTHOIIEHHE 00BLEMOB O6beM mpusmbl 1 nuMHApa. OTHOIIEHHE 00BEMOB IIOJOOHBIX TEIL.
OZOGHBIX Tell ['eomeTpHuyecKuii cMbICH ONpeaeInuTeNns 3-ro nopsKa
Tema 9.14 Conepxanue yueOHOTO MaTepuaa
OG6bembl 1 oMM OO6bembl mupamMuabl U KoHyca. O0bem mapa. [1nomaay noBepXxHoCcTei Tel 4
IMOBEPXHOCTEM TEN
Tema 9.15 ConeprkaHue yueOHOTO Marepualia
KomOunarn Pelenue 3a1a4 Ha KOMOMHALUIO TEOMETPHUECKUX Tell 2
MHOT'OTPpaHHHKOBH IIpakTnyeckoe 3ansitue Ne29 « KoMmOMHAUMU reoMeTPUYECKUX TeJ»
TeJ BpalleHUs
Tema 9.16 Coneprxkanue yueOHOTO Marepuana
[eoMeTpHUecKHe Pemenne npukiiasiHbIX 3a1a4 0 TeMe 2
KOMOUHALMH Ha nIpaKTiKe | LIPAKTHYECKOE 3aHsITHe Ne30 «'eomeTrpuyeckne KOMOMHAMH HA
NPaKTHKeE)
Tema 9.17 Coneprxkanue yueOHOTO Marepuana
Pemenue 3anau.
MHOrorpaHHMKH M Tena
OO0beMbl U II0LIAIM TOBEPXHOCTU MHOTOTPAHHUKOB U TE€J BPAILCHUS 1
BpaLIeHUs
Kontpoabnas padora Ne§ « MHOrOrpaHHMKHM M TeJia BpalleHus» 1
Camocmoamenvnaa padoma: noo2omoska pegepamos, 00K1a008, npezenmayuil no meme: «I eomempus 2
BOKpY2 HACK.
40
Paznen 10. IlpousBoanas pynkuuu. IlpyMeHeHne Npou3BOIHON NPHU UCCJIEI0BAHUM (22+18np
GyHKuMiA +1kp)
Tema 10.1 Conepxanue yueOHOTO MaTepuaa
ITonsiTHE TPOU3BOIHOM. =
OmnpeneneHre 4YHCIOBOM TOCIEIOBATEILHOCTH M CHOCOOBI ee 3ajJaHusl. 4

@opMynbl U TpaBUIIA
nuddepeHnrpoBaHus

CpolicTBa  4MCIOBBIX  MocienoBarenbHocTel.  OmpeneneHue  mpenena
NOCJIEJOBATENbHOCTH. BpluncieHne npenenoB nocnenoBaresnpsHocTel. [Ipenen
¢GyHkuun Ha 6eckoneunoctH. [1penen pynkunu BTouke. [Ipupaiienue aprymenra.
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[Ipupamenne ¢yHkwmu. 3agadu, MPUBOAAIINE K TOHATHIO IPOW3BOIHOM.

Onpenenenne Npou3BOIHON. AJTOPUTM OTHICKaHUSI IPOU3BOJHON

Tema 10.2
[Tpou3BOAHBIE CyMMBI,
pPa3HOCTH MPOU3BENICHUS,

CozneprxkaHue y4eOHOTo MaTepraia

®Dopmynsl nuddepenupoBanus. [IpaBuna quddepeHuupoBaHus.

Brraucnenue IMPONU3BOJHBIX

94aCcTHOTO
Tema 10.3 Conepxanue yueOHOTO MaTepuaa
[TpousBoaHbBIE Onpenenenue cnoxHoi yHKIuK. [Tpon3BoaHas TPUTOHOMETPUYECKUX
TPUTOHOMETPUYECKU yHKIIHi.
X [Tpon3BoaHAs CIOKHON (HYHKIUU

¢dbyukumii. [TponsBoanas
CJIO)KHOW (DYHKIIUU

IIpakTnueckoe 3ansaTue. Ne31 Brruucienve npou3BoaHoil QpyHKUIKN

Tema 10.4
[Tonstue o

HEIIPEPhIBHOCTH (DYHKIIUH.

Meton HHTCPBAJIOB

Coneprxkanue yueOHOTO Marepuana

[Tonsitue HenpepbiBHOM (yHKIMH. CBOICTBa HEMPepbIBHOM (yHKITUU. CBSI3b
MEXTy HETIPEPBIBHOCTHIO U T hepeHITpyeMOCTIO QYHKIIHH B TOUKE.
AJITOPUTM pPEIICHUs] HEPABEHCTB METOJOM MHTEPBAJIOB

Tema 10.5 Coneprxanue yueOHOro Marepuaa
T'eomeTpuyeckuit cMbic [eOMETPUUECKUI  CMBICI IPOU3BOIHOM (YHKIUH-YIIIOBOM KO(DPUIHEHT
TPOM3BO/IHOU KacaTelbHOI K rpaguKy QyHKIUH B TOUKE.
VpaBHEHHE KacaTenbHOM K TpapuKy QYHKIHA. AJTTOPHTM COCTABICHHUS
ypaBHEHHs KacaTelnbHOH K rpaduxy ¢pyHkuun y=f(x)
Tema 10.6 Conepxanue yueOHOro MaTepuaa

duznuecknui cMbBICH
IIPOU3BOIHON B

Ouznyeckuit (MEXaHMUECKHiT ) CMBICI TPOU3BOAHOM - MTHOBEHHAsI CKOPOCTH B
MOMEHT BpemeHu t: v =S' (t)

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

npodeccruoHanbHbIX IpakTnyeckoe 3ansiTue Ne 32 «DU3nvecKkuii CMBICI TPOU3BOJHON B
3ajadax npodeCCHOHANBHBIX 3a/layax»
Tema 10.7 Conepxanue yueOHOro MaTepuaa
MoHOTOHHOCTB Bo3spacranue n yobiBaHue (DyHKIMH, COOTBETCTBUE BO3PACTAHUS U yOBIBAHUS
byHKIHN. (yHKLUM 3HaKy TPOU3BOTHOM.

Touku sKcTpemMyma

IMpakTuyeckoe 3ansaTue Ne 33 «K MOHOTOHHOCTD (DYHKITUNY

[TonsiTHE TPOM3BOAHOM BBICLIETO MTOPSIJIKA, COOTBETCTBHUE 3HAKAa BTOPOU
IPOU3BOJHOM BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKIIMU HA OTpE3KE.
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3amaun Ha MAKCUMyM U MUHUMYM. [ToHSITHE acCUMITOTHI, CIOCOOBI UX
orpesesieHusl. AJrOPUTM UCCeI0BaHus (YHKIUHU U IOCTPOEHUS ee Tpaduka ¢
MOMOIIBIO TIPOU3BOAHOM. J{poOHO-nuHeiiHas GyHKIus

IIpakTuyeckoe 3ansaTue Ne 34 «J[pobHO-MHEHHAS QYHKIIHS

Tema 10.8
UccnenoBanue pyHKImit

Coneprxkanue yueOHOro Marepuaa

IIpakTuyeckoe 3anaTue Ne 35 «VccnenoBanue GpyHKIIMH HA MOHOTOHHOCTD U 2
U TIOCTPOCHHE TpadUKOB
HOCTPOEHUE IrPauKOB».
IIpakTnyeckoe 3ansaTue Ne 36 «Ilocrpoenue rpaduxos GpyHKIIMM TPU 2
IIOMOIL ITPOU3BOIHONY.
Tema 10.9 ConeprkaHne yueOHOTO Marepuaa
Haubonbiee u Haxoxxnenue HauOONbIIET0 M HAaUMEHbIIEro 3HAYeHUH (QyHKIUIL. 2
HANMEHBIIICe 3HAUCHYLS IIpakTuyeckoe 3ansaTue Ne 37 «IloctpoeHue rpadukoB MHOTOUIEHOB C
HCIOJIb30BAaHUEM alIapara MaTeMaTHueCKOro aHaIN3a
GbyHKIIIHI
Tema 10.10 IIpakTnyeckoe 3ansaTue Ne 38 «Hanmenpiiee u HanOoplee 3HaUCHUE 2
Haxoxnenue byHKIUN»
ONTUMAJIBHOTO IIpakTnueckoe 3ansaTue Ne 39 «HaxoxieHue onTUManbHOTO pe3yibrara ¢ 2
pe3ynbTara ¢ OMOILBIO MIOMOII[BIO TIPOU3BOAHOM B MPAKTUUYECKHX 3a/1a49aX»
MIPOU3BOJIHOM B
MPAKTUYECKUX 3a/1a4ax
Tema 10.11 Coneprkanue yueOHOTO MaTepuana
Pemenne 3anad. ®opmynsl u npaBuia muddepenuposanus. MccnenoBanue QyHKIuA ¢ 1
IpousBonHas dpyHKImH, MTOMOIIBI0 TIPOK3BOAHOM. HanbombIliee n HauMeHbIIee 3HaUCHUS (DyHKIMH
€€ IPUMEHEHNE
p Kontpoabnas padora Ne 9 «IIpousBognas GpyHK1IMH, ee IPUMEHEHUE» 1
16
Paznex 11. llepeooGpasnast (yHKIHMM, ee IPHUMEHEHHE (11+4np
+1Kp)

Tema 11.1

ConeprkaHue yueOHOTO Marepuana
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[TepBooOpa3zHas 3ajaya O BOCCTAaHOBJIEHUM 3aKOHA JBIJKCHHMS 110 M3BECTHOW CKOPOCTH. 2
(ynxuun. Ipasuna [lonsitne wuHTerpupoBanus. O3HAKOMJIIEHHWE C TOHATHEM HHTErpaia u
HaXOKJACHUA nepBooOpaznoit s pyskmum  y=f(x). Pemenue 3amad  Ha  CBS3b
NepBOOOPAsHEIX MepBOOOpa3HON M ee MPOU3BOAHOMN, BRIYHCICHUE MIEPBOOOPA3HON I JAHHON
¢bynkuun. Tabmuna dopmysn Il HaxOXKICHHS TEpBOOOpa3HbIX. M3ydeHue
MIpaBUJIa BEIUYKCIICHHSI IEPBOOOpa3HON
Tema 11.2 Coneprxkanue yueOHOro Marepuana
HeOHPGHGHGIHHJHU71 1 IlonsATHE HEONPENEIEHHOTO UHTETpaIa
OIIpe/IeTICHHBIN 2
MHTErpaJIbl IpakTuyeckoe 3ansiTue Ne 40 « BoIunc/IeHHe HeONpeaeJéHHbIX 2
HHTErpajioB»
Tema 11.3 Coneprxkanue yueOHOTO Marepuana
I[Tnomans 3aja4u, MPUBOASIINE K OHITHIO ONPEIEICHHOTO UHTETpaia - O BBIYUCICHUU 6
KPHUBOJIMHENHON TUIOIIA/I KPUBOJIMHEWHOM Tparenuu, 0 nepeMenieHn Touku. [lonstue
Tpaneuuu. ®opmyna onpenenéHHoro unrerpana. Gopmyna Hetotona-JleiiOnuria.
Hrrorona - JleliOnuna IpakTuyeckoe 3ausaTue Ne 41 «'eoMeTpuuecKuii M pU3HIECKH i CMBICIT 2
omnpeaejieHHOro nurerpaJa. ®opmyna Herorona- JleiiOunma»
Tema 11.4 Coneprkanue yueOHOTO MaTepuana
Pemenne sajas. [TepBooOpa3znas ¢pynkiuu. [IpaBuna HaxoxaeHHs nepBooOpa3HbIX. Ee 1
[TepBoobOpazHas MpUMeHEHEeE.
(ymKinan, e¢ npuMeHeHHe Kontponbnas padora Ne 10 «IlepBooOpa3nas GpyHKINH, ¢ IPUMEHEHUE» 1
Pa3nesn 12. MHuoxkecTBa. JaeMeHTb TeOpUHU rpagdos 8
(5+2np+1
Kp)
Tema 12.1 Conepxanue yueOHOTO MaTepuaa
MHuoxecTBa [Tonstue Muoxkectna. [lomMHOXkecTBO. Onepaluy ¢ MHOKECTBAMHU 2
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Tema 12.2 Onepainuu ¢ MHOXeCTBaMU. PellieHne npuKkIIaaHbIX 3a/1a4 2
Onepanuu ¢ IIpakTnyeckoe 3ansaTHe Ne 42 «Onepanuu ¢ MHOKeCTBAMI
MHO>KECTBaMH
Coneprxkanue yueOHOro Marepuana
Tema 2.3 A°P Y P
Tpader «ITonsiTue rpada. Ceasublii rpad, nepeso. Luka B rpade.» 2
Tema 12.4 Coneprxkanue yueOHOTO Marepuasa
Penrenue 3amad. Onepaunu ¢ MHOXecTBaMU. OnucaHue peanbHbIX CUTYalUH C TIOMOILBIO 1
Muoxectsa, ['padpl 1 uX | muoxects. [IpuMenenre rpadoB K PEIEHUIO 3a1a4
IIPUMECHEHHUE KontpoJabnasi padora Nell «MHuo:kecTBa, ['padbl 1 MX NpUMeHeHHE) 1
Paznen 13. JineMeHTHl KOMOMHATOPUKH, CTATHCTHKH M TEOPHH BEPOSITHOCTEH 14
(11+2np+
1kp)
Tema 13.1 ConeprkaHre yueOHOTO Marepuaa
OCHOBHBIE IOHATHS
[TepecTaHoBKH, pa3MeIIEHUs], COUYETAHMUS. 2
KOMOMHATOPHKHU
Tema 13.2 Coneprkanne yueOHOTO Marepuaa
CobsITHE, BEPOATHOCTD CoBMecTHBIE U HECOBMECTHBIE COOBITHUS. TeopeMbl 0 BEpOSTHOCTH CyMMBbI
coObITHs. ClioxKeHne U COBBITHIL 2
YMHOXXEHHE
. VYcnoBHas BEpOSITHOCTh. 3aBUCUMBIE U HE3aBUCUMBbIE COOBITUSA. TeopeMbl 0
BEPOSATHOCTEN Sxrruti
BEPOSATHOCTH ITPOU3BENECHUS COOBITUI.
— S P P - _ _ > OK-01, OK-02,
. ema 13. THOCHUTENIbHAs 4acTOTa COOBITHS, CBOMCTBO €€ YCTOMUYNBOCTH. OK-03, OK-04,
CPOATHOCTD B Craructrueckoe ornpeseseHnue BeposITHOCTH. OIleHKa BEPOSITHOCTH COOBITHS OK-05, OK-07
NMPOQeCCHOHATLHBIX ITpakTnyeckoe 3ansTue Ne 43 «Pemenne npodeccHoHaIbHBIX 3a1a9»
3a7ayax
Tema 13.4 Coneprkanue yueOHOTO MaTepuana
JluckpeTrHas ciaydaiHas
BEIIMUMHA, 3aKOH ce Bunpl cnyuaitnsix BennuuH. Onpenenenne AUCKPETHOM cilydyaliHOW BEJTMYNHBI. 1
pacnpeneneHus
Tema 13.5 Coneprkanue yueOHOTO MaTepuana
3ajaum MaTeMaTuueCcKoi
CTaTHCTUKH Bapuanmonnsiii  psna.  [lomuron dWactor W TUCTOrpaMMa. 1
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CrarucTrueckue XapakTepUCTHKH psifia HaOMI0gaeMbIX JaHHBIX

Tema 13.6 [TepBuunast 06paboTKa CTaTUCTUYECKUX JIaHHBIX. [ paduueckoe ux
CocraBiieHne TabIuIl 1 npezacrasieHne. Haxoxaenue cpeTHuX XapaKTepUCTHK, HAOMIONAaeMbIX JaHHBIX 1
AuarpaMM Ha NPaKTHKE
«CocraBieHue Tabaull U AUarpaMm» 1
Tema 13.7 Coneprxkanue yueOHOTo Marepuasa
Pemenye 3axad. OneMeHTbl | DnemenTsl komOuHaTOpuku. COOBITHE, BEPOATHOCTH COObITHA. CII0XKEHHE 1 1
KOMOUHATOPHKH, YMHOKE€HHE BEPOSITHOCTEM.
CTaTHCTHKH 1 TCOPHHU KonTpoabnas padora Ne 12 «1eMeHThI KOMOMHATOPUKH, CTATUCTHUKH U 1
BEPOATHOCTEH TeOPHUHU BEPOSITHOCTEI
24
Paznen 14. YpaBHeHUs 1 HepaBEHCTBA (20+4
np)
Tema 14.1 Coneprxkanue yueOHOTO Marepuana
PaBHOCHIILHOCTB O61Ke MeTo/IbI PElIeHUs yPAaBHEHMIL: IEPeX0Jl OT PaBeHCTBA QYHKIIUI K 2 OK-01, OK-02,
ypaBHeHHil 1 PaBEHCTBY apryMEHTOB JUISl MOHOTOHHBIX (DYHKIHIA, METOJ PA3/IOKEHHS HA OK-03, OK-04,
Hepasencts. ObIHe MHOKUTEJIH, METOJI BBEJICHHS HOBOH MEPEMEHHOM, (D)YHKIIMOHATBHO- OK-05, OK-06,
METOMBI PelIeHs rpadu4ecKuii MeTox OK-07
IpakTnyeckoe 3ansaTue Ne 45 «Peuienue ypaBHeHUii pa3iHuHbIMHU 2
crnocodamMm»
Tema 14.2 Conepxanue yueOHOrO MaTepuaa
I'paduueckuii meron > =
’ I'padmueckuii MeToN pelieHus ypaBHEHUH U HEPaBEHCTB 2
PCLICHNS yPAaBHCHUH, IpakTuyeckoe 3austue Ne 46 «[paduyeckoe pelenne ypaBHeHU i U
HEPaBEHCTB HEepaBEeHCTB)»
Tema 14.3 Coneprxanue yueOHOTO MaTepuana
YpaBHeHHA 1 Onpenenenne moayns. PackpsiTue Moy o onpenenenuto. [Ipocreimme 4
HEPaBCHCTBA C MOAYJIEM YPaBHCHHUS M HEPABEHCTBA C MOJYJIEM.
[IpumMeHeHne paBHOCHIIBHBIX TIEPEXOI0B B OMPE/ICNICHHBIX TUTIAX YPABHEHUH H 4

HCPAaBCHCTB C MOAYJICM

Tema 14.4

ConeprxaHue y4eOHOTO MaTepraa
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YpaBHeHus u
HEpaBEHCTBA C
napameTpamu

Pelienne npocTelmx ypaBHEHHH ¢ TapaMeTpoM

Pemenne nmpocTenimmx HEPaBEHCTB € TapaMeTPOM

Tema 14.5

Penrenue 3anmau.

YpaBHeHUst
Y HEpaBEHCTBA

CozneprxkaHue y4eOHOTo MaTepraia

OO61re MeTo/IbI pelleHrs ypaBHeHH. YpaBHEHHs U HEPABEHCTBA C MOAYJIEM U
C mapameTpaMu

Koncyabranumn

K9 10
IK3aMeH 6
Hroro: 302
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3. YCJOBUSA PEAJU3AIIMU ITPOT'PAMMBI OBIIEOBPA3OBATEJIBHOM TUCIUTIIAHBI

3.1. TpeGoBaHusI K MUHUMAJIbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00eclevYeHn 0

Peammzanms IMporpaMmbl JAUCHUITIIMHBI OCYHICCTBIIACTCSA B yLIe6HOM KaOuHere
MAaTEMaTUUCCKUX JUCHHUIIIMH, OCHAIICHHOM CJICAYIOIIHUM O60py,Z[OBaHI/IeMI

[Tocamounbie Mecta: cToibl — 16, cTynapd — 32; I0CKa MHTEpAaKTHUBHAsA — 1, JOCKa MeJoBas
JIByXcTBOopyaTas — 1, MmapkepHas gocka — 1, mecto npenoaaBatesns: ctoi — 1, cryn — 1.

3.2. UudopMmannoHHoe odecriedeHne 00yueHust
IlepeyeHb pekOMeHayeMbIX Y4eOHbIX U31aAHUI, TONMOJTHUTEIbHOMN JIUTEPATYPHI
OcHOBHbIE HCTOYHHKH:
1. Anumos III.A. Martemaruka: anreOpa u Hadyajla MaTeMAaTUYECKOTO aHAU3a, T€OMETPHSL.
Anrebpa u Havajma wMareMmatuueckoro anamuza 10-11 kmacc. YueOnuk — M.:
[Ipocsemenue, 2023.
2. Bepnep A. JI., Kapn A. I1. Maremaruka: AnreOpa u Hadajla MaTeMaTHYECKOTO aHAIIN3A,
reometpust 10 kiacc. Yuebuuk bazoBelil ypoenb — M.: [Ipocsenienue, 2022
3. Bepnep A. JI., Kapm A. I1. Matemaruka: AnreOpa u Hadajia MaTeMaTHYeCKOTO aHATN3a,
reometpust 11 kiacc. Yuebuuk bazoBelil ypoens — M.: [Ipocsenienue, 2022

JlomotHUTEIbHBbIE HCTOYHUKH:
1. Aranacsn JI.C. 'eometpus 10 — 11 knacc. — M.: IIpocsemenue, 2022.
2. Bwiroackuii M. S, CripaBovHUK 110 31eMeHTapHoM Matemaruke, M.: ACT, 2019, ctp 512,

978-5-17-117726-3
3. B.I'. 3uB. lunaktudeckue matepuansl. AnreOpa u Havana ananusa. 11 xmace, 2019 1,132 ctp

4. M.U. lllabynun unaktuyeckue marepuaibl. AnreOpa u Hayana aHanusa. 10 — 11 kiaccsl,
2019, 144 ctp, 978-5-09-072792-1

HNHTepHeT-pecypcenl:

Enunas komtekims unpoBeix o0pa3zoBaTenbHbIX pecypco- http://school-collection.edu.ru
EI'D moaroroska - http://www.ege.edu.ru.

Merasanuknoneaus Kupumia u Medonus: http://mega.km.ru

Caititsl « QHIMKIONENMIDY: hitp://www.rubricon.ru/;

http://www.encyclopedia.ru

Caiit st camooOpa3oBaHus U OH-JIAlH TecTupoBanus: http://uztest.ru/

Jlocbe MKOIBHOTO yuuTesst Matrematuku: http://www.mathvaz.ru/

42


http://mega.km.ru/
http://www.rubricon.ru/
http://www.encyclopedia.ru/
http://uztest.ru/
http://www.mathvaz.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJINHBI

O6umas/npodeccuonansuan | Pasnea/Tema THn OeHOYHBIX
KOMIIEeTEeHIIUsI MEepONpPUSITHS
OK 01. Beibupars criocoOs Paznener 1-14 TectupoBanue YCTHBINH Onpoc
peleHus 3a1aq MareMaTHUECKUIl TUKTAHT
1podeCCHOHATBHOI WNupuBuyanbHas CaMOCTOSTEIbHAS
NeATEbHOCTH pabora IlpencraBienue pe3yibTaToB

npaktuyeckux pabot Konrponbhas pabora

IIPUMEHUTECIIBHO
Bremmonuenue OK3aMCHAIlMOHHBIX

K pa3JIM9YHBIM KOHTCKCTaM

3aJaHUuN
OK 02. Ucnonb3oBath Pazpnensr 1-14 TectupoBanue
COBPEMEHHBIE CPECTBA YcTHBII onpoc
MOMCKA, aHATIN3A U MaremaTuueckuit
HUHTEpIpeTaIu JTUKTaHT
uH(popMaIuu, u NunuBunyanbHas
nH(pOpPMaIMOHHbBIE CaMOCTOSITENIbHAS
TEXHOJIOTHH /7151 BBIIOJTHEHUS pabota
3a/1a4 MpoQecCHOHATBHON [IpencraBnenue
NEeSATEeTbHOCTH pe3yJIbTaTOB

MPaKTUYECKHUX paboT
KontponbHas paboTta BeimonHnenue
IK3aMEHAIIMOHHBIX 3aJaHNI

OK 03. IInanupoBats u Paznener 1-14 TectupoBanue

peanu30BbIBaTh COOCTBEHHOE VYcerHbiit onpoc MaTemaTudeckuii
poeCCHOHAIBHOE U nuKkTaHT MHauBuayaspHas
JUYHOCTHOE Pa3BUTHE, camocTosTenbHas paboTa
peANPUHIMATEECKY IO [IpencraBnenue pe3ybTaToB
NEITEILHOCTE B MPAKTUYECKUX paboT
npodeccHoHabHOI chepe, Konrponbshas pabota Beimonnenue

HCIIOMB30BATE 3HAHMS TIO OK3aMCHAIIMOHHBIX 3aJaHNU

(rHAHCOBOI rPaMOTHOCTH B
Pa3NUYHBIX KU3HEHHBIX

CHUTYAIHsIX
OK 04. Db dexTuBHO Paznensr 1-14 TectupoBanue
B3aMMO/ICHCTBOBATH M paboTaTh B VerHbiit onpoc Maremarnueckuit

KOJJICKTUBC U KOMAaH/JC JTUKTAHT I/IHI[I/IBI/II[yaJ'[BHaSI

caMmocTosiTeNbHast paboTa

[IpencraBnenue pe3ybTaToB

MPaKTHYECKUX paboT
KontponbHas pabora Beimonnenue
9K3aMEHALIMOHHBIX 3aJaHUN

OKO05.Ocymectnare ycTHyI0 | Pasmensr 1-14 Tectuposanue Y CTHBIH 01poc
Y MHCbMEHHYIO MaremaTHueCKHUil TUKTAHT
KOMMYHHKAITUIO Ha VHauBKaya bHas

FoCy1apCTBCHHOM A3BIKE . camocTosiTeNbHas paboTa




...... C yueToM ocoOeHHOCTEH

COOUAJIIBHOI'O U KYJIbTYPHOI'O
KOHTCKCTa

[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT

KonTtponbhas padora Beimonnenue
9K3aMECHALIMOHHBIX 3aJaHUN

OK O6. IlposiBiaTh
IpaX/1aHCKO-
MaTPUOTUYECKYIO MTO3ULIUIO,
JEMOHCTPUPOBATh
OCO3HAHHOE IIOBEJICHUE HA
OCHOBE TPaJULIMOHHBIX
0011eYEeI0BEUECKUX
IIEHHOCTEH, B TOM YHCIIC C
y4€TOM rapMOHU3ALUN
MEXHAIlMOHAIbHbBIX U
MEXPETUTHO3HbIX
OTHOILICHUH, IPUMEHSATH
CTaH1apThl
AHTUKOPPYILIUOHHOIO
MIOBE/ICHHUS

Pasnensr 1-14

TectupoBanue
VYeTHbII onpoc
MaremaTnueckui
JUKTAHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
paborta
IIpencraBnenue
pe3yJbTaToB
MIPaKTUYECKUX padoT
KonTtponbHas padorta Beinonnenue

9K3aMCHAIIlMOHHBIX

3aJIaHUN

OK 07. ConericTBOBaTh
COXPAHEHHUIO OKPYIKaIOIIeH
cpelibl, pecypcocOepekeHHIo,
MPUMEHSTH 3HAHUS 00
W3MCHCHHUHU KIIUMaTa,
MIPUHITUITBI OEPEHKITNBOTO
pOU3BOJCTBA, Y(P(HEeKTHBHO
JIEHCTBOBAThH B
Ype3BBIYANHBIX CHTYAITUSIX

Pasznener 1-14

TectupoBanue YCTHbINA 0poc
MareMaTuyecKkuii TUKTaHT
NunuBunyanpHas
camocTosTelbHas paboTa
Kontponbhas paborta

Brinonnenne 3x3aMeHaMOHHBIX
3aJIaHUN

(DOprl OUEHKU pe3yibmamuenocmu oﬁyuelmﬂ:

nﬂmuéaﬂﬂbHafl, HAa OCHoee Komopoﬁ 8blCmaeiAentcia umocoeasl OyeHKd.

Memoowvt ouenku pezynomamos o0yuenus oucyuniunvt «Mamemamuxa):
UmMo2068as OYyeHKa No OKOHYAHUU U3VYEHUS] BbICNABIIAEMCS HA OCHOBAHUU IK3AMEHAYUOHHOU C
yuemom mexyuerl ycnesaemocmu 1 blNOJHEHHbIX NPAKMUYEeCKUX U KOHMPOTbHbIX padom.
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