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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBbBI
YYEBHOU JUCIIUIIJINHBI OYIL.07 MATEMATHUKA

1.1. MecTo JAUCHMIUIMHBI B  CTPYKTYpe  mnpodeccHOHAIbLHOM
o0pa3oBareabHoi nporpammsl CIIO:
OO6meoOpa3oBaTenbHasl AUCHUIUIMHA «MareMatukay sBIsieTCs 00s3aTeabHOM
4acThl0  00I1e00pa30BaTeIbHOIO LHUKJIAa 00pa30BaTENbHOM MPOrpaMMbl B
cootBercTBUM ¢ DI'OC 38.02.01 DxoHOMHUKA M OyXTalTepCKUi yueT (10 0Tpacisam),
38.02.03 OnieparninoHHast 1€SITEIHLHOCTD B JIOTUCTHKE.

1.2. Hean u mi1aHupyemble pe3yJibTaThl 0CBOEHUS] TUCIUIJINHBI:

1.2.1. leab AMCHUNIAHBI

Conepxxanue IpOTrpaMMBbl 001meo0pa3oBaTeIbHOM JACIUILTAHBI
«MaremaTtrnkay HalpaBiICHO Ha JOCTHKCHHE pEe3yJIbTaTOB €€ U3Y4YCHHUS B
coorBercTBUM ¢ TpeboBanusimu PI'OC COO c yuyerom mnpodeccuoHaTbHON
HarpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanumpyemble pe3yJbTaTbl OCBOEHHUSI  00HIe00pa3oBaTEIbLHOM
aucHUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaYeHNe TUCIUILINHA uMeeT pu (hopmupoBarnu u pa3zsutuu OK u
[TK



O01Me KOMIEeTeHIUH

IInanupyemMsble pe3yJbTaThl 00y4eHHS

Oo0mue

JAucnunanHapHbie

OK 01 Bri6upats criocoObl pemeHus
3a/1a4 mpodeccHoHATBHON
NeSITeTbHOCTH IPUMEHHUTEIHHO

K pa3jIMYHbIM KOHTEKCTaM

- TOTOBHOCTh K TPYIy, OCO3HAHUE IEHHOCTHU
MacTepCcTBa, TPYAOIIO0HE;
- TOTOBHOCTHL K aKTHBHOU ACATCIIbHOCTHU

TEXHOJIOTHICCKOMN i COIAITLHOM
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh
WHUILIMAPOBATb, TJIAaHUPOBATH H
CaMOCTOATENLHO BBIIOJIHATH TaKyro
JIEATEIIbHOCTD;

- HWHTEpEC K  pa3IuuHbIM  cdepam

npodecCHOHATEHOM JIeATEIIBHOCTH,

OBnazneHue yHHMBEpPCAIbHBIMU  yUE€OHBIMU
II0O3HABATCIIbHBIMHU HeﬁCTBHﬂMHZ

a) 6a30BBIC TOTUYECKHE JICHCTBHUS:

- CaMOCTOSITENILHO  (OPMYJIMPOBATH U
aKTyaJIH3UpOBATh MPOOJIEMY, paccCMaTpHBATh
€e BCECTOPOHHE;

- YCTaHaBJIMBATh CYLICCTBEHHBIN IPU3HAK UIIU
OCHOBAHUS OJId CPaBHCHUA, KﬂaCCI/Iq)I/IKaHI/II/I u
000011IEeHHS;

- ONpeACNATh LEIH JEeSATeIHHOCTH, 33]aBaTh
napaMeTpbl U KPUTEPUHU UX JTOCTHKCHUS,

- BBISIBIISITH 3aKOHOMEPHOCTHU U IIPOTUBOPEUHS
B PacCMaTpPUBACMBIX SIBJICHUSX;

- BHOCHUTh KOPPEKTHBBI B JESATCIHHOCTH,

OIICHUBATHb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,

-BJIAJICTh METOIAMH JIOKA3aTENbCTB, AITOPUTMAMU
peleHus 3a1a4; yMeHue popMyInpoBaTh
OIpCaACICHUS, aKCUOMBI U TCOPEMBI, IPUMCHATH UX,
IMPOBOAUTH AOKA3aTCJIbHBIC PACCYXKICHUSA B XOAC
peIIeHNUs 3a/1aY;

- YMETh ONEPUPOBATH MOHATHIMHU: CTCTICHb YUCIIA,
Jorapu@M YUCIia; YMEHHE BBITOJIHATH BEIYUCIICHHE
3HAYEHUH U MPeoO0pa30BaHUS BRIPAKEHUH CO
CTETIeHSIMH U JIorapudmMamMu, IpeodpazoBaHus
JIPOOHO-pAllMOHATBHBIX BBIPAKECHU;

- YMETH OIIEPUPOBATH IIOHATUAMU: pallOHAIBHBIE,
HppauOHAJIBHBIC, ITIOKA3aTCJIBHBIC, CTCIICHHBIC,
JorapumMuuecKue, TPUroHOMETPUYECKUE
YpaBHEHUsSI U HEPABEHCTBA, MX CHCTEMBI;

- YMETb ONEPUPOBATH MOHATHIMHU: (QYHKIIHS,
HenpepbIBHAsS QYHKIHS, TPOU3BOIHAS,
nepBooOpasHasi, OnpeesCHHbII HHTErpall; YMETh
HaXOJUTh MPOU3BOJIHBIE ATIEMEHTAPHBIX (PYHKIIUMH,
WCIIOJIB3YS CIIPABOYHBIC MaTePUAIIbI; UCCIICIOBATH
B IIPOCTEHIINX CIyvasiX GYHKINU HA
MOHOTOHHOCTbh, HAXO/IUTh HANOOJIBIITUE U
HAMMCHBIIIHE 3HAYCHUS! PYHKIIUI; CTPOUTH
rpadMKd MHOTOYICHOB C UCIIOJIh30BAHUEM
anrmapara MaTeMaTHYECKOTO aHAIIN3a; IPUMCHSITh
[IPOU3BOAHYIO IIPU PELICHUH 3a1a4 Ha JBUKCHUE;




OLICHUBATH pUCKH HOCJ'IG,Z[CTBI/II\/'I
ACATCIIBHOCTH,

- pas3BuBaTb KPCATHBHOC MBIIIJICHHUC IIpU
PEIICHNHU XU3HCHHBIX HpO6J’I€M

0) 0a30BbBIC UCCIIEAOBATEIBCKUE ICHUCTBUS:

- BJIAJETh HaBBIKAMU y4eOHO-
HCCIIeJ0BATEIIBCKOM u MIPOEKTHOM
NEeSTeIbHOCTH,  HaBBIKAMU  pa3pelleHus
npobiewm;

- BBISIBJISITH IPUYMHHO-CJIE/ICTBEHHBIC CBSI3U U
aKTyaJIu3UupOBaTh 3az1auy,

TUIIOTE3Yy €€ PEIIEHUs], HAXOJUTh ApPTryMEHTBI

BbIABHUI'aTh

JUIS  J0Ka3aTelIbCTBA CBOUX YTBEP)KICHU,
3aJjaBaTh apaMeTpbl U KPUTEPUU PEIICHUS;

NOJy4YeHHbIE B  XOJe
KPUTHYECKH

- AHaAJIM3UpPOBATH
PCUICHUA 3aJa4u PE3YyJIbTaThl,
OLICHUBATHb

IMPOrHO3UPOBATH

nx AOCTOBCPHOCTD,

H3MEHEHHE B  HOBBIX
YCIOBUSX;
== YMGTB HCpGHOCI/ITb 3HAHUA B
MO3HABATEIPHYI0 W TPAKTHUYECKYIO 00JacTH
KHU3HEACATCIIBHOCTH,

- yMETh HMHTEIPHUPOBATh 3HAHUS W3 Pa3HBIX
MPEMETHBIX 00JIaCTeH;

- BBIABUT'AaTH HOBBIC nacu, HpeI[HaFaTb
OpI/II‘I/IHaJ'H:HBIe mIoaxXoabl U pCH_IeHI/ISI;

U CHOCOOHOCTH

ux HCIIOJIb30BaHUA B

ITO3HABATEJIBHOW U COLMAIbHOW IPAKTUKE

peliaTh IPakTHKO-OPUEHTUPOBAHHBIC 3a/1a4H Ha
HanOOJIbIINE M HAUMEHBIIINE 3HAYCHHUS, HA
HAXOXKJCHHUE IYTH, CKOPOCTU U YCKOPEHHS;

- YMETb ONEPUPOBATH MOHATHAMU: PAlMOHATBHAS
GbyHKIUS, MoKa3aTenbHas QyHKIUS, CTETIeHHas
byHskms, Jorapudmudeckas QyHKIHS,
TpUrOHOMEeTpHUeckue QyHKINHU, OOpaTHbIE
(GYyHKUIMU; YMEHHE CTPOUTh I'papUKH U3YUEHHBIX
(byHKUIMH, UCTIONIB30BaTh I'paUKHU MPH U3YUECHUU
MPOIIECCOB M 3aBUCUMOCTEH, IPU PELICHUH 33124
U3 APYTUX y4EOHBIX MPEAMETOB U 33/1a4 U3
peanbHOH JKU3HU; BBIpaKaTh (popMyiamMu
3aBHCUMOCTH MEX/Ty BeTHINHAMH,

- YMETh peniaTh TEeKCTOBBIE 3a/1a4H Pa3HBIX TUIIOB
(B TOM 4mMcIe Ha MPOLEHTHI, A0JIH U YacTH, Ha
IBUKEHHE, padOTy, CTOUMOCTb TOBApOB U YCIYT,
HAJIOTH, 3a/1a41 U3 00JIACTH YIPABJICHUS JINYHBIMU
U CeMeHHBIMU (PMHAHCAMM); COCTABIISATh
BBIPA)XEHUS, YpaBHEHUsI, HEPABEHCTBA U MX
CUCTEMBI I10 YCIIOBHIO 3aJ]aul, UCCIIEI0BATh
MOJTyYSHHOE PEIIeHHE U OICHUBATh
MPaBI0N0I00HOCTh PE3yIbTaTOB;

- YMETh ONEPUPOBATH MOHATUSIMU: CpeHEe
apudmernyeckoe, MeaaHa, HauOOIbIEE U
HaMMEHbIIIee 3HAUCHUs, pa3Max, IUCIIepCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOTO HAbopa;
YMETb U3BJICKaTh, MHTEPIPETHPOBATH
UH(OPMAIHNIO, TIPEACTABICHHYIO B TAOIHUIIaX, HA
auarpammax, rpadukax, OTpa)karoulyto CBOHCTBa
peaIbHBIX MPOLIECCOB U SBJICHUI; MPECTABIATD
MH(GOPMAILIKIO C TOMOIIBIO TaOIHI] U JUArpaMM;
UCCIIEeIOBaTh CTATUCTUYECKHE JaHHBIC, B TOM YHCIIE




C MPUMEHEHHEM IpaduuecKuX METOJI0B U
AJIEKTPOHHBIX CPE/ICTB;

- YMETb OIIEPUPOBATH MOHATUAMMU: CIIy4aiHbINA
OTIBIT U CITy4ailHOe COOBITHE, BEPOSTHOCTD
CIIy4aifHOTO COOBITHS; YMEHHUE BHIYUCIIATH
BEPOSATHOCTH C UCIOJIb30BaHUEM I'pahuIeCKUX
METOIOB; IPUMEHSTH (DOPMYJIbI CII0XKEHUS U
YMHOXKEHUS BEpOSATHOCTEH, KOMOMHATOPHbIE
(axThl 1 GOPMYJIBI IPU PELLICHUHN 3a7ay;
OLIEHUBATh BEPOSTHOCTH PealbHBIX COOBITHI;
3HaKOMCTBO CO CIIy4aiiHbIMU BEJIMYMHAMU; YMEHUE
MIPUBOJUTH MPUMEPDI IPOSBICHUS 3aKOHA OOJIBLINX
qrcell B IPUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSIX;

- YMETh OIIEPUPOBATh MOHATUAMU: TOUKA, PsAMas,
IUIOCKOCTB, IPOCTPAHCTBO, ABYTPAHHBIN yro,
CKPEILMBAIOIINECS NPSAMBIE, TAPAJIIEIIBHOCTD U
NEPIEHIUKYISIPHOCTD MPSIMBIX U INIOCKOCTEN, YIOJl
MEX1y IPSAMBIMH, YTOJI MEXAY IPSIMON U
IUIOCKOCTBIO, YTOJI MEXKY IIJIOCKOCTSIMU,
pPacCTOsIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSTHUE
MEX/1y TIPSIMbIMH, PACCTOSIHUE MEXTY
IJIOCKOCTSIMHU; YMEHUE UCIIOJIB30BATh IIPU PEIICHUN
3aJja4 U3y4eHHbIe (PAKThI U TEOPEMBI IUIAHUMETPHH;
YMEHHE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKpY>KaIoILEro MUpa;

- YMETh OIIEPUPOBATh MOHATUSAMU: MHOTOTPAHHUK,
CeueHHe MHOIOIpaHHMKA, KyO, apajjienenumne],
npusMa, nupamuaa, Gurypa u NoBepxXHOCTh
BpALLEHUs], IUINHP, KOHYC, ap, cgepa, ce4eHus
(burypsl BpaleHusl, INIOCKOCTh, KacaroLasics
cdepsl, HUIUHIPA, KOHYCA, IUIOIIAb TOBEPXHOCTH
MIMPAMMJIBL, TPU3MBI, KOHYCa, WIMHAPA, IUIOIIAIb




cdepsl, 00beM KyOa, MPSIMOYTOJIBHOTO
napajiesienunea, IupaMuabl, IPU3MbI, HUIHHIPA,
KOHYcCa, I1apa; yMEHUE N300paxkaTh
MHOTOTPaHHHUKH W TIOBEPXHOCTH BPAIICHUS, HX
CEUeHHsSI OT PYKH, C TOMOIIBIO YEPTEIKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB; YMEHHE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE;
YMEHHUE pacro3HaBaTh IPaBUIbHBIE
MHOT'OI'PaHHHKH;

- YMETb ONEPUPOBATH MOHATHIMU: ABIKECHHE B
IIPOCTPAHCTBE, MOA0OHbIE (GUTYPHI B IPOCTPAHCTBE;
HCTIONIb30BATh OTHOIICHHUE TIJIOIIAAEH
MOBEPXHOCTEN U 00bEMOB NOIOOHBIX (HUTYp HpU
peleHNH 3a1a4;

- YMETb BBIYUCIATH T€OMETPUYECKHUE BEINUMHBI
(vMHa, yrou, miouaab, 00beM, MJI0Ab
MOBEPXHOCTH), UCTIOJIb3Ys U3yUeHHBbIE (POPMYIIBI U
METO/IbI;

- YMETb ONEPUPOBATH MOHATHIMHU: PSIMOYTOJIbHAS
crcTeMa KOOPJMHAT, KOOPAMHATHI TOYKH, BEKTOD,
KOOPJWHATHI BEKTOPA, CKAISIPHOE TPOU3BEICHHE,
YTOJI MEXIY BEKTOPaAMH, CYMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOPA HAa YUCIIO; HAXOAUTH C
MIOMOILBIO U3YyUEHHBIX (POPMYJT KOOPIUHATHI
CepeIMHBI OTPE3Ka, PACCTOSTHUE MEXTY ABYMS
TOYKaAMU;

- YMETh BBIOMPATH MOAXOSAIINN H3YUCHHBIH METON
JJISL pEILICHUS 3a/1a4H, PAcIIO3HABATh
MaTeMaTu4eckue GakThl 1 MaTeMaTUYECKHe
MO/IEJIN B IPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSAX,
B UCKYCCTBE; YMEHHE NIPUBOIUTH IPUMEPHI




MAaTEMaTUYECKUX OTKPBITUH POCCUHUCKON U
MHUPOBOM MaTeMaTUYECKON HAYKHU.

- YMETh OIIEPUPOBATh MOHATUSAMU: OIIPE/IEICHUE,
aKcuoma, Teopema, CleICTBHE, CBOICTBO, IPU3HAK,
JI0Ka3aTeJIbCTBO, PABHOCHIIbHBIE (DOPMYITHUPOBKH;
yMeHue (GpopmMyIupoBaTh 00paTHOE U
IIPOTUBOIOJIOKHOE YTBEPKICHHUE, IPUBOJUTH
IIPUMEPBI U KOHTPIIPUMEPBI, UCII0JIB30BATH METO
MaTEMaTUYECKON MHIYKLUHU; IPOBOJUTH
JI0Ka3aTeJIbHbIE PACCY KICHMSI IPU PELICHUH 3a/1a4,
OLIEHUBATH JIOTMUYECKYIO IIPABUIIBHOCTD
pacCyKIeHHUI;

- YMETh OIIEPUPOBATH MOHATUSAMU: MHOXKECTBO,
MIOIMHO>KECTBO, ONIEPALINN HaJl MHOKECTBAMH;
YMEHHE HCIIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN
anmapar JJIs ONIMCaHUs PEATBbHBIX IPOLECCOB U
SBJICHUH TIPU PELEHUH 3a/1a4, B TOM YHCIIE U3
APYTUX y4eOHBIX MPEAMETOB;

- YMETb ONEPUPOBATH MOHATHAMU: Tpad, CBA3HBIH
rpad, nepeBo, MUK, rpad Ha MIOCKOCTH; YMEHHE
3aJ1aBaTh U OMUCHIBATh rpadbl pa3InYHBIMU
Croco0aMu; UCIOJIb30BaTh Ipadbl MPU pELICHUH
3ajad4;

- YMETb CBOOOTHO ONEPUPOBATH MOHATHAMU:
COoueTaHHe, IEPECTAHOBKA, YUCIIO COUETaHUH,
YHCII0 IepeCcTaHoBOK; OMHOM HploToHa; ymMeHune
PUMEHSATh KOMOMHATOPHBIE (PAKTHI U
paccyXaeHus Ul pelIeHus 3a/1a4;

-YMETb ONIEPUPOBATh MOHATUSAMHU: HATypaJIbHOE
4HCJI0, LEJI0€ YUCII0, OCTATOK 10 MOZYJIIO,
palMOHAIbHOE YHCII0, UPPALMOHAIIBHOE YUCIIO,
MHO’K€CTBA HaTYpaJIbHBIX, LIEJIbIX, PALIUOHAJIBHBIX,




JEHCTBUTENBHBIX YHCEN; YMEHUE HCIIONb30BATh
MPU3HAKU ACTUMOCTH, HAMMEHBIIIUN OOIIIHIA
JICNIUTENh U HAUMEHBIIIee 001Iee KpaTHOE,
anropuT™M EBKIHIa IPH pEIICHUH 3a/1a4;
3HAKOMCTBO C Pa3JIUYHBIMU TO3HIIHOHHBIMA
CUCTEMaMHU CUHCIICHUS;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHIMHU:
CTETEHb C IENIBIM TM0Ka3aTelleM, KOpEeHb
HATYpaJbHOMN CTETEeHHU, CTETICHb C PAlIMOHAIBHBIM
roKaszareJieM, CTeTIeHb C JIeHCTBUTEIbHBIM
(BeIIeCTBEHHBIM ) TTOKA3aTeNeM, JJorapudm 9ucia,
CHHYC, KOCHHYC M TAaHT€HC MTPOU3BOJILHOTO YHCIIA;
- YMETh OIIEPUPOBATH MOHATUSIMU: TOXKIECCTBO,
TOXKJIECTBEHHOE MTPeoOpa3oBaHue, ypaBHEHHE,
HEPaBEHCTBO, CCTEMa ypaBHEHUH 1 HEPABEHCTB,
PaBHOCHIILHOCTb YPaBHEHU, HEPABEHCTB U
CUCTEM, pallMOHAIbHBIE, UPPALIMOHAIBHEIE,
MOKa3aTenbHbIe, CTeIIEHHBIE, TorapuMUUIECKuE,
TPUTOHOMETPHUYECKHE YPAaBHEHUs, HEPABEHCTBA U
CUCTEMBI; YMEHHE PelliaTh YPaBHEHHS, HEPAaBEHCTBA
1 CHCTEMBI C IIOMOIIBIO PA3IMYHBIX IPHEMOB;
peliaTh ypaBHEHUs, HEPABEHCTBA U CHCTEMBI C
napaMeTpoMm; MPUMEHITh YpaBHEHHUsI, HEPABEHCTBA,
WX CHCTEMBI JUISl PEIICHUs] MaTEMaTHYECKUX 3a7a4
¥ 33/1a4 U3 pa3IMYHbIX 001acTeil HAYKH U peaTbHOM
JKU3HU;

-yMeTh CBOOOIHO OTIEPHPOBATH MOHSATHSIMHU:
rpaduk GpyHKIUU, oOpaTHAs QYHKIIHS,
KOMITO3UITUS (DYHKIMH, TUHEHHAs yHKIUS,
KBaJpaTuyHas QyHKIUs, CTerIeHHasT (YHKIIHS C
[EJTBIM TIOKa3aTeNieM, TPUTOHOMETPUYECKUE
byHKIIUN, 00paTHBIE TPUTOHOMETPUUYECKUE
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(byHKIMH, TOKa3aTeNlbHas U Jorapupmuyeckas
(GYyHKINU; YMEHHE CTPOUTDH TpaduKu PyHKIU,
BBITOJIHATH MPe0OpazoBaHus rpauKoB QpyHKIIHUII;
YMEHHE UCII0JIb30BATh IpauKu PYHKIMHA JUIs
M3yYEeHUs TPOLIECCOB U 3aBUCUMOCTEH TpH
peLIeHnH 3aja4u U3 APYrux y4eOHbIX IPEIMETOB U
U3 peanbHOH KU3HU; BbIpaXaTh (hopMyIaMU
3aBHCUMOCTH MEX/1y BeJIMUNHAMU;

yMEHHUE CBOOOHO ONepUpPOBATh MOHATUSIMHU:
YEeTHOCTh (PYHKILINH, IEPUOJAUIHOCTD (DYHKIIHH,
OrpaHUYEHHOCTH (PYHKIIUH, MOHOTOHHOCTb
GyHKIUH, SKCTpeMyM (pyHKIIMU, HanOoJIblIee U
HaMMEHBIIIee 3HAYCHUST QYHKIUU Ha TIPOMEKYTKE;
yYMEHHE MPOBOAUTH UCCIIeI0BaHNE (QYHKIINH;
YMEHHE UCII0JIb30BaTh CBOMCTBA U rpaduKu
(GyHKUIMH 1715 pelieHus] ypaBHEHUH, HEpaBEHCTB U
3ajiay C MapaMeTpaMu; U300paxarb Ha
KOOPJMHATHOM MJIOCKOCTH MHOXECTBA PELICHUI
ypaBHEHH, HEPABEHCTB U MX CHCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHAMU:
MOCJIeIOBATEIBHOCTb, apu(hMETHIECKAS
IpoTpeccusi, TeOMETpUIECKast TPOTPECCHS,
0eckoHeuHO yObIBarolasi reoOMeTpudecKas
Iporpeccus; yMeHUe 3a/1aBaTh
MOCJIeIOBATEIbHOCTH, B TOM YHUCIIE C TOMOIIBIO
PEKYPPEHTHBIX (HOpMYIT;

- YMETh ONEPUPOBATH MOHATHAMU: HETIPEPHIBHOCTH
(byHKINM, acCHMOTOTH Tpaduka GyHKINH, IepBas 1
BTOpasi MPOU3BOAHAsA QYHKIIMU, TEOMETPUUECKUN U
(U3UYECKU CMBICI POU3BOIHOM, TEpBOOOpa3Has,
OIpeIeIEHHBI MHTErpall; yMEHUE HaXOAUTh
acCUMIITOTHI rpaduka GYHKINHU; YMEHHE BBIUUCIIATh
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MIPOM3BOJIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U
KOMITO3UIIUH (PYHKIMI, HAXOUTh YpaBHEHHE
KacaTeNbHOU K TpaduKy QyHKINU;

YMEHHE UCIIOJIb30BaTh MPOU3BOIHYIO IS
ucclieToBaHMs (DYHKIIHIMA, JIJIs1 HAXOXKICHUS
HaWIy4lIero peluleHns B IPUKIAIHbIX, B TOM YUCIIE
COLMAJIbHO-?)KOHOMMYECKUX U (PU3HMUECKUX
3ajjauax, JAJs ONpeiesieHHsl CKOPOCTH U YCKOPEHHUS;
HaXOJUTh IJIOUIA U U 00BEMBI (PUTYP ¢ TOMOILBIO
MHTETpaja; MPUBOAUTH IPUMEPHI MATEMAaTHIECKOTO
MOJICIIMPOBAHUS ¢ TOMOIIBIO AU pepeHnnanbHbIX
YpaBHEHUN;

- YMETh ONEPUPOBATH MOHATHIMHU: KOMIUIEKCHOE
YHCII0, CONPSKEHHbIE KOMIUIEKCHBIE YHCIIA,
MOJyJIb M @pTyMEHT KOMIUIEKCHOT0 uHcia, hopma
3aIlMCH KOMIUIEKCHBIX Yucel (reoMeTpudeckas,
TPUTOHOMETpHUUECKas U anreOpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHIECKHE TEHCTBHS C
KOMIIJIEKCHBIMHU YHCJIaMU; TIPUBOJIUTH TPUMEPHI
MCTIOJIb30BAaHUS KOMIUIEKCHBIX YHCEIT;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
cpenHee apudmMeTHIEeCcKoe, MeInana, HanboJIbIee
Y HauMeHbIlIee 3HaUeHUsI, pa3Max, JUCTIEPCHs,
CTaHJapTHOE OTKJIOHEHME AJISl ONTUCAHUS YUCITIOBBIX
JAHHBIX; YMEHHE UCCIIE0BATh CTATHCTUYECKHE
JaHHBIE, B TOM YHUCIIE C IPUMEHECHHEM
rpadU9ecKuX METOJIOB U 3JICKTPOHHBIX CPE/ICTB;
rpaduUecKy UCCeI0BaTh COBMECTHBIE
HaOJIIOAECHNUS C TOMOIIBIO JUArpaMM pacCeUBaHUs
Y JJMHEWUHOW perpeccuu;

- YMETb HaXOJIUTh BEPOATHOCTH COOBITUH C
UCMOJIb30BaHUEM Ipah)UIeCKUX METOJIOB;

12



IPUMEHSATDH Ul peleHns 3a7ad GopMyJIbl
CJIO’KEHUS U YMHOKEHUS BepoATHOCTEH, hopMyTy
MOJTHOM BEpOSITHOCTH, popmyiny bepuysuu,
KOMOMHATOpHbIE (PaKThl U (POPMYJIbI; OLIEHUBATH
BEPOSITHOCTH pEAIbHBIX COOBITHI; yMEeHUE
OIIEpUPOBATh MOHATUSAMU: CIIy4aiiHas BEJIN4YHHA,
pacnpeeleHue BEpOATHOCTEN, MAaTEMATHYECKOE
OKUJAHME, JUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHUE
ClTy4yaifHOM BeUYMHBI, (YHKLUHU pacipeaeeHUs U
IUIOTHOCTH PABHOMEPHOI'0, IOKa3aTEIbHOTO U
HOPMAaJILHOTO PacHpee/ICHUI; yMEHUE
HCIOJIb30BaTh CBOMCTBA U3YyUEHHBIX
pacmpenesIeHui A1 peIeHHs 3a1a4; 3HAKOMCTBO C
MOHATHUSMU: 3aKOH OOJIBLIMX YHCEJI, METO/IbI
BBIOOPOYHBIX UCCIIEIOBAHUI; yMEHNE IPUBOIUTD
IIPUMEPHI MPOSBICHUS 3aKOHA OOJIBIINX YHCET B
MPUPOHBIX U OOIECTBEHHBIX SIBICHUSX;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMU: TOUKA,
psiMasi, IJI0CKOCTh, IIPOCTPAHCTBO, OTPE30K, JIyY,
IJIOCKUH yTOJI, IBYTPAHHBIN yTOJI, TPEXTPAaHHBII
yTOJ1, IEPECEKAIOIINECs, TapAJUICIbHBIE U
CKpEILMBAOIINECS IPSIMBbIE, TapaIEIbHOCTD U
NEPIEHIUKYIISIPHOCTD MPSIMBIX U INIOCKOCTEH, YIOJl
MEXy IPSAMBIMH, YTOJI MEXKAY IPSIMON U
IJIOCKOCTBIO, YTOJI MEX]Ty IJIOCKOCTSMHU; YMEHHE
HCII0JIb30BaTh IIPU PEILICHUY 3a7ja4 U3Y4YCHHbIE
(baxThl U TEOPEMBI TUNITAHUMETPUHN; YMEHHE
OLIEHHBAThH pa3Mepbl 00BEKTOB B OKPYIKAIOIIEM
MUPE; YMEHHUE ONEPUPOBATH MOHATUSAMMU:
MHOT'OTPaHHMK, CEYEHUE MHOTOIPaHHUKA,
IIPaBWIBbHBII MHOTOIPaHHUK, IpU3Ma, MUPaMH/a,
¢burypa 1 MoBepxXHOCTb BpaLLlEHHs], IMIUH/P,
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KOHYC, 11ap, cepa, pa3BepTKa NOBEPXHOCTH,
CeueHHs KOHyca M LWIMHAPA, MapajuleIbHbIe OCH
WJIA OCHOBAHUIO, CEYCHHE IIapa, TNIOCKOCTh,
Kacaromascs cepsl, IITHHIPA, KOHyCa; YMEHHE
CTPOUTH CEYCHHE MHOTOTpPaHHHKA, H300paKaTh
MHOTI'OI'PaHHUKH, (PUTYpPbI U IOBEPXHOCTH
BPALLEHUS, UX CEUEHHs], B TOM YUCIIE C IIOMOLIbIO
3JIEKTPOHHBIX CPEJCTB; YMEHHUE IPUMEHSTh
CBOWCTBA Fr€OMETPUYECKUX (PUTYpP, CAMOCTOATEIBHO
(bopMyIHpPOBATH OIIPECIICHUS U3YyYaeMbIX Uy,
BBIJIBUTATh TUIIOTE3bI O CBOMCTBAX M MPHU3HAKAX
reoMeTpUUYecKux GUryp, 000CHOBBIBAThH WU
OIIPOBEPTraTh UX; YMEHHE TIPOBOJHUTH
KJaccuuKanuio GUryp mo pa3IuuyHbIM IpU3HAKaM,
BBINOJIHATH HEOOXOMMBbIE TOTIOJIHUTEIbHbIE
MOCTPOCHHUS;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMU:
wiomaab Gurypsl, 00beM GUrypsl, BeIM4ruHa yria,
paccTosiHue OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE
MEXy TPSIMBIMH, PACCTOSTHUE MEXKITY
TUTOCKOCTSIMH, TUIOMIAh chepsl, III0a I
MOBEPXHOCTH TTHPAMHU/IBI, TIPU3MBI, KOHYCA,
LWINHAPa, 00beM KyOa, IpSIMOYTOJIbHOTO
napasJiesienunena, IupaMuabl, IPU3Mbl, LUIMHIPA,
KOHYycCa, [I1apa; yMEHHE HaXOIUTh OTHOIIEHUE
00bEMOB MOAOOHBIX QUTYD;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU:
IBIDKEHUE, TAapaJUIeIbHBINA TIEpEHOC, CHMMETPHS Ha
IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT,
npeoOpa3zoBaHue Mo00us, MOAOOHBIE GUTYPHI,
YMEHHE paclo3HaBaTh paBHbIE U M0100HBIE
¢burypsl, B TOM 4ucIie B IPUPOJIE, HCKYCCTBE,
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aApXUTEKTYpE; YMEHHUE UCIIOJIb30BATh
r€OMETPUUYECKHE OTHOIICHUS, HAXOIUTh
r€OMETPUUYECKHE BEJIMUUHBI (JIJTMHA, YTOJI,
JI01a/b, 00BEM) TIPH PEUICHUH 33/1a4 U3 JPYTUX
Y4eOHBIX MPEIMETOB U U3 PeaTbHOM KU3HU;

- YMETh CBOOOJHO ONIEPUPOBATH MOHATHUSIMH:
MPSMOYT0JIbHAsL CUCTEMA KOOPAUHAT, BEKTOD,
KOOPJMHATHI TOUKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOU3BEECHUE BEKTOPA Ha YHCIIO,
pazyioKeHHe BEKTOpa 1Mo 0a3ucy, CKaasipHOE
MPOU3BEJICHNE, BEKTOPHOE MPOU3BEACHHUE, YOIl
MEXy BEKTOpPaMH; YMEHHE UCTIOIb30BaTh
BEKTOPHBIN U KOOPAMHATHBIA METOJT JJISl PEIICHUS
T€OMETPUUYECKHX 3a/1a4 U 33J1a4 APYTUX yIeOHBIX
MPEIMETOB; OTIEPUPOBATH MOHATUSIMH: MaTpPHULIA
2x2 u 3x3, onpeaenuTesb MaTPUIIbI,
T€OMETPUUYECKHUM CMBICTT OTIPEEIUTEIIS;

- YMETb MOJIEIMPOBATH pealbHbIE CUTYyallUU Ha
SI3IKE MATEMATUKH; COCTABIISITH BBIPAXKEHUS,
ypaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110
YCJIOBHIO 33J1a4H, UCCIIEIOBATH MTOCTPOSHHBIE
MOJICJIH C UCTIOJIh30BAHUEM aIllaparta aiareopsl,
WHTEPNPETUPOBATH MOJTYUYCHHBIN pe3yJIbTaT;
CTPOUTh MaTEMATHUYECKUE MOJIENU C TIOMOLIBIO
r€OMETPUUYECKUX MOHATUHN U BEJIUYHH, pellaTh
CBSI3aHHBIE C HUMU MPAKTUUYECKUE 3a/1a4u;
COCTaBJISITh BEPOSITHOCTHYIO MOJIENb U
WHTEPIPETHUPOBATH MOJTYUYEHHBIN pe3yIbTaT;
pelaTh NPUKIATHbIE 3a/1a4H CPEICTBAMHU
MaTeMaTUIECKOT'0 aHaIn3a, B TOM YHCIIe
COLIMATIbHO-PKOHOMUYECKOTO U (PU3NIECKOTr0o
XapakTepa;
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- YMEHHUE BBIOMPATh MOAXOSAIIUN METOT AT
pelieHus 3a1a4i; NOHUMaHue 3HAYUMOCTH
MAaTE€MAaTUKHU B U3YYEHUU IPUPOIHBIX U
OOIIECTBEHHBIX POIIECCOB U SIBJICHUHN; YMEHHE
pacIio3HaBaTh IPOSIBICHUE 3aKOHOB MaTEMAaTHUKH B
HCKYCCTBE, YMEHUE IIPUBOAUTH IIPUMEPHI
MaTEeMAaTHYECKUX OTKPBITUM POCCUNCKOU U
MHPOBOM MaTeMaTU4YECKON HAYKH

OK 02 Hcnonp30BaTh COBPEMEHHBIE
CpEJICTBA IIONUCKA, aHAJIN3a U
UHTEpHpeTanuu HHpopManum, u
UH(POPMALIMOHHBIE TEXHOJIOTHH ISt
BBITNOJIHEHUS 3a/1a4
npodecCHOHATIBHOM J1eATeNbHOCTH

B 001actu IeHHOCTH HAyYHOTO MO3HAHUS:
-c()OpMUPOBAHHOCTH
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO

MHPOBO33pCHU,

pa3BHUTHUS HAYKH U OOIICCTBEHHON MPAKTHUKH,

KYyJbTYP,
CHOCO6CTBYIOHIGFO OCO3HAaHUIO CBOCTO MECTa

OCHOBAaHHOTO  Ha  JMajore
B TIOJIMKYJIBTYPHOM MHPE;
- COBEpUICHCTBOBAHHWE  S3BIKOBOH U
YUTATEIbCKOM  KyJNbTYpbl Kak Cpe/IcTBa
B3aUMOJICHCTBHS MEX]Ty JIIOAbMHU U TIO3HAHUS
MUDA;

- OCO3HaHUE LIEHHOCTH Hay4HOU
JESITeIbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO " HCCIIEIOBATEIBCKYTO
JeSITeTbHOCTh WHAWBUYaTbHO U B TPYIITIE.
OBnazieHHe YHUBEPCAIbHBIMH  yUEOHBIMU
MO3HABATEIbHBIMU JIEHCTBUSMU:

B) paboTa ¢ uHpopmanueii:

- BJIAJICTh HaBBIKAMU MOy YeHHUS
MHPOpPMAIUK U3 UCTOYHUKOB PA3HBIX THIIOB,
CaMOCTOSITENIbHO ~ OCYIIECTBJISTH  TTOWCK,
aHaJIW3, CUCTEMATHU3alMI0 U MUHTEPIPETALUIO
nH(pOpManMKu pazIUYHBIX BHJIOB U (Qopm

IMpEaACTaBJICHUAA,

- YMETh ONEpPUPOBATh MOHATHSAMHU: PALUOHAIBHAS
¢byHKUMs, TMOKazaTesnbHas (QYHKUUSA, CTENEeHHAs
byHKIMA, JorapupmMuyecKas byHKIMA,
TPUTOHOMETPUUECKHE byHKIMY, oOpaTHbIe
(GYHKINU; yMEHHE CTPOHUTH TpadUKU H3YYEHHBIX
GbyHKIUH, UCMONB30BaTh IpaduKu MpU U3yYEHUU
MIPOIIECCOB U 3aBUCHMOCTEH, IIPH PEIICHUH 3a/1a4 U3
ApYTUX y4eOHbIX MPEIMETOB M 3a/a4 U3 peaslbHOU
KHM3HM; BBIPAXKATh (POPMYIIaAMHU 3aBUCUMOCTH MEXTY
BEJIMYMHAMU;

- YMETb ONepUPOBaTh NOHATUSIMHU: TOKIECTBO,
TOXJIECTBEHHOE ITpeo0pa3oBaHue, ypaBHEHUE,
HEpaBEHCTBO, CHCTEMa ypaBHEHHU U HEPABEHCTB,
PaBHOCHIIEHOCTh YPaBHEHUH, HEPABEHCTB H
CHCTEM, pallMOHAIbHBIE, HPPAIlHOHAIILHBIE,
NoKa3aTesbHbIe, CTENeHHbIE, Iorapu(MUIECKHUe,
TPUTOHOMETPUUYECKUE YPAaBHEHMsI, HEPAaBEHCTBA U
CHCTEMBI; YMETh peIllaTh YpaBHEHUS, HEPABEHCTBA
Y CUCTEMBI C TOMOIIBIO PA3IMYHBIX IPUEMOB;
pemaTh ypaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C
napaMeTpoM; IPUMEHSTh YpaBHEHHsI, HEPABEHCTBA,
UX CUCTEMBI JUIs
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- CO3/1aBaTh TEKCTHI B Pa3IMYHBIX (popmarax ¢
y4eTOM Ha3Ha4eHUs MH(OPMAIH U LIEJIEBOM
ayJUTOpUH, BHIOMpas ONTUMAIBHYIO (opMy
MIPEICTABIICHHUS U BU3yaJIH3aIUH;

- OLICHUBATh JIOCTOBEPHOCTh, JIETUTHMHOCTD
uH(OpMAINU, €€ COOTBETCTBHE NPABOBBIM U
MOPaJIbHO-3THYECKUM HOPMaM;

- UCIIOJIb30BaTh CPEACTBAa MH(OPMAIIMOHHBIX
U KOMMYHHMKALIMOHHBIX  TEXHOJOTUH B
pelIeHNH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX
U OpPTaHU3aIMOHHBIX 33/1a4 C COOJII0IEHUEM
TpeboBaHUM

SpPrOHOMMKH, TEXHUKU

0€30IaCHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MPaBOBBIX U ITHYECKUX
HOPM, HOPM UHGOPMAITMOHHOMN
0€e30IacCHOCTH;

- BIIaJICTh HABBIKAMU PACIIO3HABAHUSA U
3amuThl HHGOPMAaILIUU, HHPOPMAITUOHHOMN

0€30IIaCHOCTH JINYHOCTH

pelleHrsT MaTeMaTU4YeCKuX 3aJad W 3aJad  u3
pa3NUYHBIX 001aCTEH HAYKH U peabHOM KHU3HH;

- YMETh CBOOOTHO ONEPUPOBATH MOHATHAMU:
IBIDKEHUE, TApaJUISIIbHBINA TIEpEHOC, CHMMETPHS Ha
TUIOCKOCTH M B IPOCTPAHCTBE, IIOBOPOT,
npeoOpa3zoBaHue 1Mo00Us, TOAOOHBIE PUTYPHI,
YMETh pacro3HaBaTh paBHbIE U MOJI0OHbBIE PUTYPHI,
B TOM YHCJIE B IPUPOJIE, HCKYCCTBE, apXUTEKTYPE;
YMETh HCII0JIb30BaTh F€OMETPUUECKHE OTHOLICHUS,
HAXOJIUTh T€OMETPUYECKHUE BEIIMIMHBI (JJTUHA,
yTOJ1, IJI0MIa/lb, 00bEM) IPH PEIICHUH 3371a4 U3
APYTUX y4eOHBIX MPEAMETOB U U3 pEaIbHOU )KU3HU

OK 03 ITnanupoBats u
peanu30BBIBaTh COOCTBEHHOE
npohecCuoHaNbHOE U TMYHOCTHOE
pa3BUTHE, TPEATPUHUMATEIBCKYIO
JESITENIbHOCTD B MPOQEeCCUOHANTBHON
cdepe, UCTIONB30BATh 3HAHUS TIO
(buHAHCOBOM TPAMOTHOCTH B
Pa3TUYHBIX KU3HEHHBIX CUTYaIUIX

B obnactu JTyXOBHO-HPABCTBEHHOI'O
BOCITUTAHMUS:
-- cOpPMUPOBAHHOCTh ~ HPABCTBEHHOTO

CO3HAHMsI, STHYECKOTO MTOBEICHUS;
- CIOCOOHOCTh OLEHHBATh CUTYalUI0 U
IIpUHHUMATh OCO3HAHHBIC pelicHus,
OPHUCHTHPYACH Ha MOpPAaJIbHO-HPABCTBCHHBLIC
HOPMBI H [ICHHOCTH;

- OCO3HAHHWE JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOIYMBOTO Oy IyIIEro;

- OTBETCTBEHHOC OTHOIICHHE K CBOUM

poauTensM U (WIK) APYTMM 4WIEHaM CEMbH,

- YMETh OINEPUPOBATH MOHATUSIMHU: PAIlOHAIBHBIC,
UppalMOHANIbHBIE, [IOKa3aTeNbHbIe, CTEIEHHBIC,
norapuMUIECKHe, TPUTOHOMETPUYECKHUE
ypaBHEHHsI U HEPABEHCTBA, X CHCTEMBI;

- YMETh ONEpHpPOBATh MOHATHAMU: MHOTOTPAHHUK,
CEYeHNE MHOTOTpaHHMKA, KyO, MapajuieNenumnen,
npu3Ma, THpamuna, Qurypa W TOBEPXHOCTH
BpaLICHUs, WINHIP, KOHYC, Iap, cdepa, CeUeHHs
¢urypsl  BpamieHus, IUIOCKOCTb, KacaloLIascs
cdepsl, UIHHPA, KOHYCa, IUIOMAAb TOBEPXHOCTH
HpaMHUIbI, TIPU3MBI, KOHYCA, [MWIMHAPA, II0IAAb
cdepsl, 00BeM KyOa, IPSIMOYTOJIBHOTO
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CO3aHHUI0O CEMBUM Ha OCHOBE OCO3HAHHOI'O
MPUHATUS LIEHHOCTEW CEMEWHOW >KU3HHU B
COOTBETCTBUM C TpaJulUsIMH  HapoaOB
Poccun;
OBnanenue YHUBEPCATBbHBIMU
PETYJISTUBHBIMU NEHCTBUAMM:
a) caMOOpraHu3aIus:

- CaMOCTOSITEJIBHO OCYLIECTBIIATh
[I0O3HABATEJIbHYIO JI€ATEIbHOCTh, BBIABIATH
npobiemMbl, CTaBUTh H  (POpMyIHUpOBaTH
COOCTBEHHBIE 3alaud B 00pa30BaTEbHOU
NEeSTENIbHOCTH U KU3HEHHBIX CUTYaIHIX;

- CaMOCTOSITEJILHO COCTAaBJIATH IJIaH PEIICHUs
poOJIeMBbl ¢ y4eTOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEHN "
MPENOYTEHHUI;

- 1aBaTh OLICHKY HOBBIM CUTYaLlUsIM;
CIOCOOCTBOBATh (dbopMHpOBaHHUIO u
MIPOSIBJIEHUIO LIMPOKOM 3pyAHLIMU B Pa3HbIX
00J1aCcTSX 3HAHUM, IOCTOSSHHO MOBHIIIATH CBOM
o0pa30BaTeNbHbIN U KyJIbTYPHBII YPOBEHb;

0) CaMOKOHTPOJIb!

UCIOJNb30BaTh MpUEMbl  peduieKCuu  JUIs
OLIEHKHU CUTYaIlH, BIOOpA BEPHOI'O PELLICHHUS;
- YMETb OLIEHUBAaThb PUCKU U CBOEBPEMEHHO
IIPUHUMATD PELIECHUS 110 UX CHUKEHUIO;

B) OMOLIMOHAJIbHBIN MHTEIJIEKT,
Mpe/IoIararoImui copMUpPOBaHHOCTH:
BHYTPEHHEH  MOTHMBAlLlMM,  BKJIIOYAIOIIEH
CTPEMJICHHE K JOCTHIKECHUIO LICJIU U YCIIEXY,

OIITUMHU3M, HWHHUIINAaTUBHOCTD, YMCHUC

napajuleJIenune1a, MUpaMuabl, IPU3Mbl, LUIMHIPA,
KOHYCa, Il1apa; yMeHHe n300pakaTb MHOTOT PAHHUKHU
U NOBEPXHOCTU BpAIllEHUs, UX CEUEHUS OT PYKH, C
MIOMOUIbIO YepPTEHKHBIX UHCTPYMEHTOB U
ANIEKTPOHHBIX ~ CPEACTB; YMETh paclO3HaBaTh
CUMMETPHUIO B IIPOCTPAHCTBE; YMETh PACIIO3HABAThH
IIPABWJIBHBIE MHOTOI'PAHHUKH;

- YMETb OIEpUPOBATH MOHATHIMU: IPIMOYTOJIbHAsS
CHUCTEMa KOOPAMHAT, KOOpAUHATBl TOYKH, BEKTOD,
KOOpJMHAThl BEKTOpa, CKAISIPHOE NPOU3BEICHUE,
yrol MexXIy BEKTOpaMHM, CyMMa BEKTOPOB,
MIPOM3BE/ICHNE BEKTOpa Ha YHCIO; HAXOAMUTh C
MOMOUIbI0  M3YYEHHBIX (OpPMYT  KOOPAMHATHI
CEpeIuHBbl OTPE3Ka, PACCTOSIHUE MEXIY JBYyMs

TOYKaMH
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JICHCTBOBATh, UCXOIs u3 CBOUX
BO3MOXKHOCTEIA;

- OMIIATHH, BKIIIOYAIOIIEH CIOCOOHOCTh
IIOHUMATh OMOILIMOHAJIBHOC COCTOAHUC
IPYTUX, YYUTBIBATh €r0 IPU OCYILECTBICHUU
KOMMYHHKAITUH, CIIOCOOHOCTh K COYYBCTBHUIO
1 COIEPESIKUBAHHUIO;

- COLMAIBHBIX HABBIKOB, BKJIIOYAOIIHNX
CIOCOOHOCTh  BBICTpAMBATh OTHOILICHHS C
OPYTMMH JIIOJBMH, 3a00TUTHCS, IPOSBIATH

MHTEpEC U pa3pemaTh KOH(OIUKTHI

OK 04 D¢ dexTuBHO
B3aUMOJICHCTBOBAThH U pabOTaTh B
KOJJIEKTUBE U KOMAaH/IE

TOTOBHOCTbH K CaMOpa3BUTHUIO,
CaMOCTOATCIIBHOCTU U CaMOOITPEACIICHUIO,

-OBJIaACHUC yqe6H0-
HCCHGHOB&TGHBCKOﬁ,
COILIMAJIbHOM ACATCIIbHOCTH,

OBnageHue

HaBbIKAMU
MPOEKTHOM u

YHUBEPCAIBbHBIMU
KOMMYHHUKaTUBHBIMU J€HCTBUSIMMU:

0) COBMECTHAsI IeATEIIHbHOCTH:

- NMOHUMAaTh U UCIOJB30BaTh MPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUYaJIbHOU paboThI;

- [IPUHUMATh e COBMECTHOM
NEeATEIbHOCTH, OpraHU30BBIBATH u
KOOPJAMHHUPOBATH JNEUCTBUSA o ee

JOCTIDKCHMIO: COCTaBJIATh IUIaH JCHCTBUM,
pacnpenensaTh poad € y4ETOM MHEHHM
YYaCTHUKOB 00CcyX)aaTh pe3yIbTaThI
COBMECTHOM palbOoTHI;

- KOOpPAMHHUPOBATh M BBINOJHITH PaboOTy B
YCIOBUSIX  pEaJbHOr0, BUPTYaJbHOTO U

KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;

- YMETh OTIEPUPOBATH MOHITHAMU: CITYYalHBIA OIBIT
U CcllydaifHoe COOBITHE, BEpOSITHOCTH CITy4aifHOTO
COOBITHS; yMETh BBIUUCIATH BEPOSTHOCTH C
rpaduIecKux
NPUMEHATh (OPMYJBI CIOXKEHHSI M YMHOXEHHUS
BEPOSATHOCTEH, KOMOUHATOPHBIE (PAKTHI U (HOPMYJIBI

HUCIIOJIBb30BaHHECM MCTOAOB,

NP pELIEHUH 3aJa4y; OLEHMBATb BEPOATHOCTH
peaJIbHBIX COOBITUI; 3HAKOMCTBO CO CIIy4alHBIMH
BEIMYMHAMHU; yMEHHE TIPUBOIUTH  NPUMEPHI
MIPOSIBJIEHUS] 3aKOHA OOJBIINX YUCEN B MPUPOIAHBIX
U OOILIECTBEHHBIX SIBICHUIX;

- yMeTh CBOOOJHO ONEpUPOBaTH MMOHATUSAMU:
CTENEHb C  LEIbIM  IIOKa3aTeleM,  KOpPEHb
HATypaJbHOM CTENEHH, CTENEeHb C pallOHAIbHBIM
MOKa3aTeiaeM, CTENeHb C  JCHCTBUTEIbHBIM
(BemIecTBEHHBIM) TOKa3aresneM, jorapudm ducia,
CHHYC, KOCUHYC U TaHI€HC ITPOU3BOJIBHOTO YHCIIA;
- yMeTb CBOOOJHO ONEpUPOBaTh MHMOHATUSAMU:
rpaduk QyHkuuu, oOpaTHas QyHKINS, KOMIO3HUIIHS
byHKuMi, nuHeWHas (QyHKOUSA, KBaJpaTHYHAsS
byHKUMsA, creneHHas  QYHKOMA C  LEJIbIM
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- OCYHICCTBJIATD MMO3UTUBHOC CTPATCTUUCCKOC

MOBEJACHHE B  PA3IMYHBIX  CUTYalUsX,
MPOSIBIISATH TBOPYECTBO U BOOOpaKEHUE, OBITH
WHUITUATHBHBIM.
OBnanenue YHUBEPCATBbHBIMU
PETyJISATUBHBIMU JICHCTBHAMHU:

T') IPUHATHE Ce0s U APYTHX JIIOJICH:

- MPUHUMATh MOTUBBI M apTyYMEHTHI JPYTHX
moaei npu aHanm3e pe3yIbTaToB
NeSITebHOCTH;

- MPU3HABaTh CBOE MPABO M IPABO JIPYTHX
JIIOJIEN Ha OLINOKHU;

- pa3BHBaTh CIOCOOHOCTH IMOHUMATh MHpP C

MO3UIHHU APYTOI0 4Y€JI0BCKa

IIOKa3aTcJIeM, TPUTOHOMETPUUICCKHUC (I)YHKI_II/II/I,

bynkumm,
nokaszatenbHas M Jorapupmuueckas (HyHKIHH;

oOpaTHbIE TPUTOHOMETPUUECKUE
YMETh CTpOUTh TIpaduku (GYHKIUH, BBINOIHSITDH
npeoOpa3zoBanus rpaduKkoB QyHKUINIH;

- yMeTb HCHOJb30BAaTh TIpapUKd (QYHKUUH A7
U3y4YEeHUs IPOLIECCOB U 3aBUCUMOCTEH IIPU PELLICHUN
3ajjad U3 JPYrHMX Y4eOHbIX MpPEIMETOB M U3
peambHOM  KM3HHM;,  BBIpakaThb  (opMyJamu
3aBUCHUMOCTH MEKIy BEITUUYNHAMU;

- CBOOOZHO OINEPHPOBATH MOHATUSMHU: YETHOCTh
byHKINH, byHKIHH,
OTrpaHUYEHHOCTh MOHOTOHHOCTh

MNEPUOANUYHOCTD
byHKIHH,
GyHKIMH, SKCTpeMyM (QYHKIHUH, HAUOOJbIIEE H
HauMeHbIlIee 3HaYeHUs] (PYHKIUU Ha TMPOMEXYTKE;

YMETh MPOBOJUTH HCCeA0BaHNEe QYHKIUY;

- yMeTb UCHONB30BaTh CBOWCTBA U Trpaduku
GYHKUMH Ui pelieHus] ypaBHEeHUH, HEPABEHCTB U
3amady = ¢
KOOPJAMHATHOM TIJIOCKOCTA MHOXECTBA PENICHUN

napamerpamu;  u3oOpaxaTb  Ha

YpaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05 Ocy1iecTBasATh YCTHYIO U
MMCbMEHHYI0 KOMMYHHUKAIIMIO Ha
roCyIapCTBEHHOM s13bIKe Poccuiickon
Ddenepalriyl ¢ yaeToM 0coOeHHOCTEH
COLIMAJILHOTO U KYJIBTYPHOI'O
KOHTEKCTa

B o0mactr 3¢TeTHYECKOT0 BOCITUTAHUS:

- ACTETUYECKOE OTHOIIECHUE K MUPY, BKIIIOUAst
ACTETHKY OBbITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYJa U OOIIECCTBEHHBIX
OTHOIIICHUIA,

- CIOCOOHOCTh BOCIPHHMMATH PA3IMYHBIC
BUbl HMCKYCCTBA, TPAIUIIMU U TBOPYECTBO
CBOETO W JPYrUX HapoAOB, ONIYIIATh
SMOIMOHAJIBHOE BO3/IEUCTBUE UCKYCCTBA;

- YMCTb OICPHUPOBATH  IMOHATHAMMU: CpeaHee

apudmernyeckoe, MeAuaHa, HauOolbllee U
HavMEHbIlIEe 3HAYEHUs, pa3Max, JUCHEPCHs,
CTaH/IaPTHOE OTKIIOHCHHWE YHUCJIOBOTO Habopa;
yMEHHE W3BJICKATb, WHTEPIPETHPOBATH
nH(popMaIrio, MpeACTaBICHHYI0 B Tabiuiax, Ha
auarpammax, Trpadukax, OTpaKalollyl0 CBOWCTBa
pEaIbHBIX TPOLIECCOB W SIBICHUI; MPEICTaBIATH
MH(GOPMALIMI0O C TIOMOMIbIO TAONUIl U JUATPAMM;

HCCICaA0BaTh CTATUCTHYCCKHUEC JAHHBIC, B TOM YHUCJIC
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- yOeXI€HHOCTh B 3HAYMMOCTH ISl INYHOCTH
u o0miecTBa OTEUYECTBEHHOTO W MHPOBOTO
HCKYCCTBa, THUYECKUX KYJIbTYPHBIX
TpaguLUi U HAPOJHOTO TBOPUYECTBA;

- TOTOBHOCTh K CaMOBBIPQ)KEHHIO B Pa3HbIX
BHJAaX HCKYCCTBAa, CTPEMJICHUE IPOSABIATH
KayecTBa TBOPYECKOU JIMYHOCTH;

OBnanenue YHUBEPCAIbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSIMMU:

a) oOmeHue:

- OCYUIECTBJIATh KOMMYHHKAallUM BO BCEX
cdepax KU3HU;

- pacmo3HaBaTb HeBepOaJbHBIE CpElCTBa

O6H.I€HI/I$I, IIOHUMAaTh 3HAYCHHUC COIHMAJIBbHBIX

3HAKOB, pacro3HaBaTh HPEATOCHITKH
KOH(JIMKTHBIX ~ CHUTyalMii W cMsT4arth
KOH(JINKTBI;

- Pa3BCPHYTO U JIOTUYHO U3JIaraTb CBOKO TOUKY
3pC€HUS C UCITIOJIB30BAHUEM A3BIKOBLIX CPCIACTB

C TMpUMEHEHHEeM TpadUYecKuX METOJOB U
3JIEKTPOHHBIX CPEJICTB;

- YMETh OIEpPUPOBaTh MOHATUIMH: TOUKA, MpsMas,
IJIOCKOCTh, TMPOCTPAHCTBO, JABYTPAaHHBIM  yroOJ,
CKpEIIUBAIOIINECS] TPSIMBbIC, MapaUICIbHOCTh H
MEPIEeHIUKYISIPHOCTD IPSIMBIX U IJIOCKOCTEH, YTo
MEXAy TMPSAMBIMHU, YroJd MEXIy MpsIMOd H
MEXKIY
paccTosiHue OT TOYKU /0 MJIOCKOCTH, PACCTOSHUE

IJIOCKOCTBIO, yroia IIJIOCKOCTAMU,

MEXKY
IIOCKOCTSIMHU;

HPSIMBIMU, paccrosinue MEXIY
- YMEThb HCIIOJb30BATh IIpU PEIICHUM 3a7a4
U3y4YeHHble (aKThl U TEOPEMbl IUIAHUMETPUU;
yMeHue OLICHUBATb 00BEKTOB

OKpY’KaroIlero Mupa

pa3Mepbl

OK 06 IIposBiIATH rpaxk1aHCKO-
MaTPUOTHYECKYIO MO3ULUIO,
JEMOHCTPUPOBATh OCO3HAHHOE
MIOBEJICHUE HA OCHOBE TPAJUIMOHHBIX
00111e4eI0BEYECKUX [IEHHOCTEH, B
TOM YHCJIE C yYETOM FrapMOHHU3aLUU
MEXHAIIMOHAJIBHBIX U
MEXPEIUTNO3HBIX OTHOILIECHUH,
IPUMEHATH CTaHAAPTHI
AHTUKOPPYNLIUOHHOIO NOBEIECHUS

- OCO3HaHHME OOYyYaIOUUMUCS POCCUNUCKON
Fp&)K)IaHCKOﬁ UICHTUYHOCTU,

- IICJICHAIPABJIEHHOE Pa3BUTHE BHYTPEHHEU
MO3ULUHN JINYHOCTH HAa OCHOBE JIyXOBHO-
LIEHHOCTEN

HPaBCTBCHHBIX Hapo40B

Poccuiickoit denepanuu, UCTOPUYECKUX H

HallMOHAJIbHO-KYJIBTYPHBIX TpaaUIUH,
¢dbopmupoBanue CUCTEMBI 3HAYUMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYIILHOHHOTO MHPOBO33PEHU,

IIpaBOCO3HAHMNA, 9KOJIOTUYECKOM KYJbTYPBHI,
CIIOCOOHOCTH  CTaBUTh nejm "W CTPOUTH
KHN3HCHHBIC ITJIaHBI,

YMETh ONIEPUPOBATH MOHATUSIMHU: TIPSIMOYTOJIbHAS
CUCTEMa KOOPJIUHAT, KOOPJIAUHATHI TOUKHU, BEKTOP,
KOOPJIMHATHI BEKTOPA, CKaJISIPHOE MPOU3BE/ICHHE,
YroJ MeXAy BEKTOpaMHU, CyMMa BEKTOPOB,
IIPOU3BE/IEHNE BEKTOPA HA YNCJI0; HAXOIUTh C
MTOMOIIIBIO U3YYECHHBIX (DOPMYIT KOOPIUHATHI
CepeIUHbI OTPE3Ka, PACCTOSTHUE MEKIY IBYMS
TOYKaAMU;

-yMeTh BBIOMPATh MOAXOAALINI U3yUYEeHHBIH METOT
JUISl pEeLIEHUs 3a/1a4H, pacllO3HaBaTh
MaTeMaTHueckue (HakThl 1 MaTeMaTUYECKHE
MOJIETH B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX,
B UCKYCCTBE; YMEHUE PUBOJIUTH IPUMEPHI
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B yacTu rpakgaHcKoro BOCIIUTaHUS:

- OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U
00s3aHHOCTEH,  yBaXCHHWE  3aKOHA W
IIPaBONOPSIKA;

- NPUHATHE TPaJUIMOHHBIX HAIIMOHAJIbHBIX,
00I1I€YesIOBEYECKMX  TI'YMaHUCTHUYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

- TOTOBHOCTb IIPOTUBOCTOSTH HJIEOJIOIUU
SKCTpEeMHU3Ma, HallMOHaIM3Ma, KceHopoOuw,
JVCKPUMMHALIUU 1o COLIMAJIbHBIM,
PEIUTHO3HBIM, PAacOBBIM, HAlMOHAJIbHBIM
IIPU3HAKAM;

- TOTOBHOCTh BECTHU COBMECTHYIO
NEATEIBHOCTh B HHTEPECax TIPa)KIaHCKOIO
o0111ecTBa, y4acTBOBATh B CAaMOYIIPaBJICHUH B
o0meoOpa3oBaTeibHOW ~ OpraHM3alud U
JETCKO-IOHOIIECKUX OpraHU3alMsiX;

- yMeHue B3aUMOJICIICTBOBATh c
COLIMAJIBHBIMA MHCTUTYTaMH B COOTBETCTBUH
¢ X QYHKIUSAMH U Ha3HAUYCHHEM;

- TOTOBHOCTh K  TYMaHHTapHOM U
BOJIOHTEPCKOM €SI TEIbHOCTH;
MaTPUOTHUYECKOrO BOCIIUTAHUSA:
- c(hOpMUPOBAHHOCTh POCCUNCKOMN
IpaXXAaHCKOW MJIEHTUYHOCTH, MAaTpUOTHU3MA,
YBaXEHU K CBOEMYy Hapolay, 4YyBCTBa
OTBETCTBEHHOCTH Inepen PonuHOM, roproctu
3a CBOM KpaH, cBorw PonanHy, cBOW S3BIK U
KyJbTYpY, IIPOLLIOE u HaCTOALIEe
MHOT'OHaIMOHaIbHOrO Hapozaa Poccuy;

- LIEHHOCTHOE OTHOILIEHHE K

rocyJapCTBCHHBIM CHUMBOJIaM,

MAaTEMaTUYECKUX OTKPBITUH POCCUHUCKON U
MHUPOBOM MaTeMaTUYECKON HAYKHU.

- YMETh ONIEPUPOBATH TOHATUAMMU: CIIyYaWHBIN OIBIT
U CcllydailHOE cOOBITHE, BEPOSTHOCTb CIIy4aliHOIrO
COOBITHSA; YMETb BBIUUCIATH BEPOSITHOCTH C
HCII0JIb30BaHNEM rpau4ecKux METOJI0B;
IPUMEHATh (OPMYJIBI CIOXKEHHSI U YMHOXEHHUs
BEPOSATHOCTEH, KOMOUHATOPHBIE (HAKTHI U (HOPMYJIBI
IIPU pELICHUU 3a1a4; OLEHUBATb BEPOATHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMH
BEJIMUYMHAMHU; YMEHUE IPUBOIUTH  IPHUMEpPHI
MIPOSIBJICHUS 3aKOHA OOJIBIINX YUCEN B MPUPOIHBIX
1 OOIIECTBEHHBIX SBJICHUIX
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HUCTOPUYECKOMY U TPUPOJHOMY HACIEIUIO,
naMsATHUKaM, TpagulusM HaponaoB Poccuw,
nocTuxkeHusIM Poccun B Hayke, HCKYCCTBE,
CTIOpTE, TEXHOJIOTUAX U TPY/IE;

- wuaeiHas yOeXIECHHOCTh, TOTOBHOCTH K
CIIy’KEHUIO u 3aluTe Orteuectna,
OTBETCTBEHHOCTb 32 €ro0 CyJ1b0Y;

OCBOCHHBIE 00YYaIOIUMUCS MEXKITPEIMETHBIE
MOHATUS M  YHUBEpCaJbHble  yueOHbIE
JecTBUSl (pEeryNsATUBHBIC, TO3HABATEIbHBIC,
KOMMYHHUKATHBHbIE);

- CcIocoOHOCTb MX  HCIOJb30BaHUS B
ITI03HABATEJIIBHOW W COLMAJIbHOM IPAKTHKE,
TOTOBHOCTb K CaMOCTOSITEILHOMY
IUIAaHUPOBAHHUIO M OCYLIECTBJICHUIO y4eOHOH
NeSITeIbHOCTH,  OpraHu3alMu  y4yeOHOro
COTPYJHUYECTBA C Ne1arornyecKuMHm
pabOTHUKAaMU M CBEPCTHUKAMHM, K Y4acTUIO B
[IOCTPOECHUNU WH/IMBUIYIbHOM
00pa3oBaTeNbHON TPACKTOPHH;

- OBJIaJICHHE

HaBBIKAMH y4eOHO-

HCCIIEJOBATEIBCKOM, MPOEKTHOM Hu

COHH&J’IBHOﬁ JACATCIIBHOCTH

OK 07 CozeiicTBOBaTh COXPAHEHHUIO
OKpYKaroIlEe Cpebl,
pecypcocOepekeHUI0, IPUMEHSTh
3HaHUS 00 U3MEHEHHUH KIIMMaTa,
HPUHIHITBI OEPEXKIINBOTO
POM3BOJICTBA, YPPEKTUBHO
JICMCTBOBATH B YPE3BbIYANHBIX
CUTYyaIHAX

- HC IIPUHUMATD I[efICTBHSI, MPUHOCAIINEC BPCI
OKpYKaroIlEeH Cpee;
- YyMETb IMPOrHO3UPOBATh HEOIATONpPUSATHBIE

DKOJIOTHYECKHUE MOCIEICTBUS
MPEINPUHUMAEMBIX JIEHCTBHI,
MpeA0TBpaIaTh UX;

- pacuIupHTh OITBIT EeITEIbHOCTH

9KOJIOTUUYECKOM HAIIpaBJICHHOCTH;

- yMeTh OIEPUPOBATH MOHATUAMHU: (YHKLHS,

dyHKms,
nepBooOpasHasi, ONpPENeICHHBI HWHTErpall; yMETh

HelnpepbIBHAs IIPOU3BOJHAS,
HAXOJUTh TPOU3BOIHBIC AIEMEHTAPHBIX (DYHKITHIA,
UCIIOJIb3Ys CIIPABOYHBIE MATEPUAIIbL; UCCIEN0OBATh B
INPOCTEHIINX CIydasiX (YHKIUU Ha MOHOTOHHOCTb,
HaXOJUTh HamOONbLINE U HAaUMEHbIINE 3HAYCHUS
GbyHKUMH; CTpOUTh TpaUKd MHOTOYJICHOB C

HCIIOJBb30BaHHECM arrapara MaTEMATHYCCKOI'O
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- pa3pabaThIBaTh IUIAH PEIICHUs MPOOIEMBI ¢
y4E€TOM aHaJIu3a UMEIOIIUXCS MAaTepUaIbHbIX
1 HEMaTepHUaJIbHBIX PECYPCOB;

- OCYILECTBIIATH LEJICHAIPABICHHBIA ITOUCK
[IEPEHOCa CPEACTB U CIIOCOOOB JEUCTBUS B
IpoeCCUOHATIBHYIO CPELY;

- YMETh IIEPEHOCUTh 3HaHUsA B
MIO3HABATEIBHYI0 M MPAKTUYECKYIO 00IacTH
KU3ZHEEATEIBHOCTH;

- IpejJlaraTb HOBBIE IIPOEKTHI, OLICHUBATh
HJeU C MO3ULIMA HOBU3HBI, OPUTMHAIBHOCTH,
MIPAaKTUYECKOW 3HAYMMOCTH;

- 1aBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh
KOPPEKTHBBI B JI€ATEIBbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISAM

aHajIM3a; MPUMEHATh MPOU3BOJHYIO IPU PELICHUU
3aJjad = HA  JIBIDKGHHWE;  pemaTb  MPaKTHKO-
OPHECHTUPOBAHHbIC 337aydl Ha HaWOOJbIINE U
HaVMCHBIINE 3HAYCHUS, HAa HAXOXICHHE IIyTH,
CKOPOCTH M YCKOPCHUS;

- yMETb ONEpUPOBaTh MOHATHSAMHU: [BU)KEHUE B
IIPOCTPAHCTBE, NOJ00HbBIE PUTYPBI B IPOCTPAHCTBE;
UCIOJIb30BaTh OTHOLICHHE Iomaaen
MOBEpXHOCTEH U 00bEMOB MOJNOOHBIX (UTYp HpHU
pELIeHNN 3a/]ad;

- YMETh BBIYUCISATH TEOMETPUIECKHUE BEIINUHHBI
(myvHAa, yrou, TIomaab, 00beM, TUIOAdb
MIOBEPXHOCTH), UCII0JIb3YS N3YUEHHbIE (POPMYJIBI U
METOIbI

1K 4.6

AHanu3upoBath (UHAHCOBO-XO3IHCTBEHHYIO
NESTENBHOCTbD, OCYLIECTBIIATh aHaJIN3
uHpOpMalMK,  TOJNyYeHHBIH B XOJe
IIPOBEJICHUS KOHTPOJIbHBIX poueayp,
BBISIBJICHHE U OLIEHKY PHCKOB
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2. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILJIAHBI

2.1. O0beM JUCUMILIMHBI U BUABI Y4e0HO# padoThl

Buj yyeOHOM padoThI Oovem ¢
yacax

O0beM 00pa3oBaTeIbHOM MPOrPAMMBbI JUCHHUILIUHBI 340

B T.4.

OcHoOBHOe cojiep:KaHue 328

BT. U..

TEOpeTHIECKOoe 00yueHue 214

IIPAaKTUYECKUE 3aHATHS 114

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME 56

(comep:xaHNe NPUKJIATHOTO MOIY.JIs1)

BT. U..

TEOpETUYECKOE 00yUEeHHE

MPAKTHYECKUE 3aHATHUS 56

IIpomeskyTouHasi aTTecTanus (IK3aMeH) 12
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2.2. TemaTu4eCKMi IUIAH U COAEPKAHUE TUCHUTIHHBI

Coaeprxanue yueOHOro Marepuasa (0CHOBHOe U NpodecCHOHAIBHO-
HaumenoBanue pa3uesion . Oo6bem dopmMupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NMPAKTHYECKHUE 3AaHATHS, TPUKJIATHON
U TeM 4acoB KOMIIeTCHIIUH
MOAYJIb (IIPH HATTHYUH)
1 2 3 4

OcHoOBHOe co/iep:KaHue
Pasnen 1. IloBTopenme 20
Kypca MATeMAaTHKH
OCHOBHOM IIKOJIBI
Tema 1.1 Coneprxkanne yueOHOTO MaTepuana
Lenb u 3a1a4d | bazoBble 3HaHUS U YMEHHUs 110 MaTeMaTHKe B IPO(ECCHOHANBHOM U B TOBCETHEBHOM OK-01, OK-02,
MaTEMaTHKU NP OCBOCHUH | JIEATEIBHOCTH. OK-03, OK-04,
CIEUAJIBHOCTH KomOunupoBaHHoe 3aHATHE 2 OK-05, OK-06,
Tema 1.2. Coneprxkanue yueOHOro MaTepuana OK-07
Uucna wu BbiuMcieHus. | JIeficTBUs Ha/ NOJOXKHUTEIBHBIMHE U OTPULIATEIIEHBIMU YMCIIaMHU, OOBIKHOBEHHBIMU U
Boipaxkenus U | JECATUYHBIMU JIPOOSMHU.
npeobpazoBaHus JleiicTBUs co cTeneHaMU, (POPMYJIIbI COKPAIIEHHOTO YMHOKEHHUS. 2

KomOunupoBaHHoOe 3aHATHE
Tema 1.3. IIpodeccnonaIbHO-OpHMEHTHPOBAHHOE COAEPKaAHKe (CoAepPKAHUE TPUKJIATHOTO
['eoMeTpust Ha VIOCKOCTH | MOY/JIst)

Bup! mimockux GUryp u ux riomab.

[IpakTKO-OpHEeHTUPOBAHHBIE 337aUl B Kypce T€OMETPHUU Ha TNIOCKOCTH 2

[IpakTnueckoe 3anarue
Tema 1.4. Coneprkanue yueOHOT0o MaTepuana
IIponenrtneie Beraucienus | [IpocTeie MpoLeHTH, pa3Hbie CIIOCOOB! MX BeIYUCIeHHS. CI0XKHBIE TPOIIEHTHI

[IpakTHueckoe 3aHsATHE 4
Tema 1.5. Coneprxanue yueOHOTo MaTepuana
VYpaBHenus u HepaBeHCTBa | JInHeWHbIe, KBaApaTHbIE, APOOHO-INHEIHbIE YpaBHEHHS U HEPAaBEHCTBA
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[IpakTHueckoe 3aHsATHE

Tema 1.6. IIpodeccuonanbHO-OpHMEHTHPOBAHHOE COAepKaHue (CoAepKaHue TPUKJ/IATHOTO
CucteMbl ypaBHEHUW U | MOAYJIs1)
HEPABEHCTB CriocoOsl pelieHrs CUCTeM JIMHEHHBIX ypaBHeHU. [lonsTus: matpuna 2x2 u 3x3, 6
onpenenutenb martpulbl. Merox ['aycca. CuctemMbl HENMHEHHBIX YpaBHEHUH. IIK 4.6
CucreMbl HEpaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tema 1.7. Coneprxkanne yueOHOTO MaTepuana
BxoaHol KOHTpOJIb Brruucnenuss u mpeoOpa3oBaHus. YpaBHGHHMsT W HEpPaBEHCTBA. |eomeTpus Ha
IJIOCKOCTH 2
KonTponbnas pabota
Paznen 2 Ilpsmble u 20
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxkanue ydeOHOT0 MaTepuasa
OcHoBHbIE nonstus | [Ipenmer crepeomerpun. OCHOBHBIE TOHATUA (TOYKa, MpsAMasi, IUJIOCKOCTb,
CTEPEOMETPUH. npoctpanctBo). OcHOBHbIE  akcMOMBI  ctepeoMerpuu.  [lepecekaromuecs, 2
Pacnionokenue NpsAMBIX M | mapajulebHble W CKpelMBarommecs  npsimble. [Ipu3Hak W CBOKWCTBO
IUIOCKOCTEH CKPEIIUBAOIIUXCS MPSAMbIX. OCHOBHBIE POCTPAHCTBEHHBIC (DUTYPBHI.
KomOunupoBanHoe 3aHATHE OK-01, OK-03,
Tema 2.2. Coneprxkanue ydeOHOT0 MaTepuasa OK-04, OK-07
[TapannensHocTe npsAMbIX, | [TapasmenbHbie mpsMas W 1wuiockocTh. Ompenenenue. [Ipusnak. ColicTBa (C
OpsAMOM M IUIOCKOCTH, | ToKaszarenabcTBoM). [lapamnensable mnockoctu. Onpenenenue. [Ipuznak. CoiicTBa
IUIOCKOCTEHN (c nokazatenbcTBOM). Terpasp u ero aneMeHTsl. [lapamienenunesn u ero SJIeMeHTHI.
CpolicTBa NPOTHUBOIIOJIOKHBIX TpaHel M JUaroHajed mapajuielenurea. 6
ITocTpoenue ceuennii. Pemenue 3anay.
KomOunnpoBanHoe 3aHATHE
Tema 2.3. Coneprkanre y4eOHOTO MaTepuasa
[leprieHqUKyASIPHOCTD [lepnennukynsipubie npsimble. [lapannenbHble TpsMbIE, TEPIEHIUKYISIPHBIE K

IIJIOCKOCTH. HpI/ISHaK NEepUCHAUKYIIIPHOCTH HpHMOﬁ " IJIIOCKOCTH. I[OKaBaTCJIBCTBO.
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IPSIMBIX, IPSIMOMN U
IIOCKOCTH, TNIOCKOCTEH

[lepnengukynsap u HakioHHasA. llepneHpukynsapHele IIockocTu. IIpusHax

MEPIEHIUKYISIPHOCTH IIJIOCKOCTEN. J[0Ka3aTenbCTBO.

Paccrostnust B mpocTpaHCTBE 2
KomOunnpoBaHHOE 3aHATHE
Tema 2.4. Copepxanne yueOHOT0O MaTepuaa
Teopema 0 Tpex Teopema o Tpex nepneHaukymnspax. Jloka3aTenbCTBO. YTOJI MEXKIAy MHpsSMOM M
HCpHCHMKYIApax TUIOCKOCTBIO. YTOJ MEX/TY IIIOCKOCTSMHU 4
KombOunupoBanHoe 3ansatue
Tema 2.5.
[TapannenbHsle, Akcuombl  crepeomeTpud.  [leprneHAMKYISApHOCT NpSAMOW U IUIOCKOCTH,
HepIEeHIUKYJIIPHbIE, napasieNbHOCTh IBYX NPSMBIX, NEePIEHANKYIAPHBIX IUIOCKOCTH,
CKPELIMBAIOIIUECS NPAMBIE | IEPIEHAUKYISIPHOCTD IJIOCKOCTEH 4
[IpakTUyeckoe 3aHsATHE
Tema 2.6. Coneprxanne yueOHOTO MaTepuana
Pemenue 3anau. Ilpsamelie u | Pacrionoxkenue NpsMBIX U IJIOCKOCTEH B MpocTpaHcTBe. llepneHaukyispHOCTh U
IUIOCKOCTH B IIPOCTPAHCTBE | MapajuIeIbHOCTh MPSMBIX H INIOCKOCTEH. CKpeIIMBAIOIIUECS MPSIMbIC
KonrponbHas pabora 2
Pa3nea 3. Koopaunartel u 16
BEKTOPBI
Tema 3.1. Copaepxxanue yueOHOro MaTepuana OK-02, OK-03,
JexapToBbl KOOpAMHATHI B | /lekapTOBBl KOOpAMHATHI B mpocTpaHcTBe. llpocreiimue 3amaun B KOOpAUHATAX. OK-04, OK-07
npocrpaHcTse. Paccrosnue | PaccTosHue Mex Ity IByMs TOUYKaMH, KOOPAWHATHI CEPEINHBI OTPE3Ka 4

MEXAy JBYyMSI TOYKaMH.
KoopanHatel  cepeauHbl

oTpe3Ka

KoMOuHMpOBaHHOE 3aHATHE
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Tema 3.2.

Bexkropsl B IpocTpaHCTBE.
Yron MexIy BEKTOpaMH.
CxangapHoe TpoU3BEACHUE

Coneprxkanne yueOHOT0O MaTepuana

BexTops! B ipocTpancTBe. Cl0KEHHE U BBIYUTAHHE BEKTOPOB. Y MHOYKEHUE BEKTOpA
Ha uucno. KommnanapHele BeKTOpbl. CKalsipHOE MPOU3BENECHHE BEKTOPOB.
PasnoxeHne BekTopa 1o TpeM HEKOMIUIAHAPHBIM BekTopaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJISIPHOE ITPOU3BEACHNUE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKY BEKTOPAMH, YIOJl 6
MEXy MPSMON M IUNIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH. Y paBHEHHUE IIJIOCKOCTH.
I'eomeTpuueckuii CMbIC ONIPENEIUTENS 2X2
KomOunupoBanHoe 3aHATHE
Tema 3.3.
[IpakTuxo- Koopaunartnas ninockocTs. Beruucienue paccTosiHui M IUIOMAAe Ha IIOCKOCTH.
OpHEHTUPOBaHHbIC 3a1aud | KonndyecTBeHHBIE pacyeThl
Ha KOOPAMHATHOM | [IpakTHuecKOe 3aHSTHE 4
IUIOCKOCTH
Tema 3.4. Copepxanrie yueOHOTO MaTepHrala
Pewenne 3aj1a4. | /lekapToBbI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B npocTtpaHcTBe. CllokKeHHe U
Koopaunatsl 1 BEKTOpHI BbIUUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha uuciio. KoMmIuianapHble BEKTODBI.
CkansipHoe  nIpou3BelE€HUE  BEKTOpOB. PasnoxeHue BekTOpa 1O  TpeM
HEKOMILJIaHapHbIM BekTopaM. IIpocrelimue 3agaun B koopauHarax. KoopauHaTsl
BEKTOPA, PACCTOSIHUE MEKIY TOUKAaMH, KOOPAUHATHI CEPEIUHBI OTPE3KA, CKAIIPHOE
IIPOU3BE/ICHNE BEKTOPOB B KOOPJAMHATAX, YrOJd MEXAY BEKTOpaMH, YroJl MeEXIy 2
MPSIMON U TUIOCKOCTBIO, YTOJI MEKIY IIOCKOCTSIMU
KonTponbhas pabota
Paznen 4. OCHOBBI 40
TPUTOHOMETPHH.
Tpuronomerpnueckune OK-01, OK-02,
dyHkuu OK-03, OK-04,
Tema 4.1. Coneprxanue yueOHOTO MaTepuraa OK-05, OK-06,
Tpuronomerpuueckue Pannannas mepa yria. IIoBopoT TOUKM BOKpyr Hayana KoopauHat. OnpeneneHue OK-07
(yHKIMH TPOM3BOJILHOTO | CHHYCa, KOCHHYCa, TAHT€HCAa W KOTaHreHca. 3HaKH CHHYyCa, KOCHHYCa, TAHTeHCa U 4

yria, yucna. Paguannas u
rpaaycHas Mepa yria

KOTaHI'CHCA I10 YCTBCPTAM. 3aBHCUMOCThH MCKAY CHHYCOM, KOCUHYCOM, TAHTCHCOM N
KOTAaHI'CHCOM OJTHOT'O M TOI'O K€ yTJia
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KoMOuHMpOBaHHOE 3aHATHE

Tema 4.2.

OCHOBHBIE
TPUTOHOMETPUIECKHE
TOXKIECTBA.

®opMyIIbl IPUBEICHUS

Coneprxkanne yueOHOT0O MaTepuana

Tpuronomerpuyeckue Toxaectsa. CHHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YTJIOB O U
- o. DopMyIBl IPUBEICHUS

KOM6I/IHI/Ip0BaHHOG 3aHATHUC

Tewma 4.3.

CuHyc, KOCHUHYC, TaHI'€HC
CyMMBI M Pa3HOCTH JIBYX
yTJIOB

Cunyc u KOCUHYC
JBOMHOrO yria. ®opmyibl
MOJIOBUHHOTO yIJIa

Coneprxkanue yueOHOro MaTepuana

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHMHYCOB. CHHYC M KOCHHYC
nBoiiHoro yria. ®opmynbl MonoBUHHOro yria. IIpeoOpa3oBaHus CyMMBbI
TPUTOHOMETPUUYECKUX (YHKIMH B IPOM3BEAECHUE M IPOU3BEACHUS B CYMMY.
BelpaxkeHue TpUroHOMETpUYECKMX (YHKIMI dYepe3 TaHIMeHC II0JOBUHHOIO
aprymenTa. [IpeoGpa3oBaHus MpOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAXKEHUN

KoMOuHMpoBaHHOE 3aHATHE

Tema 4.4.
OyHKIMHA, HX CBOWCTBA.

Coneprkanue yueOHOro MaTepuana

OO6nacTh onpezeseHuss 1 MHOXKECTBO 3HaueHui (yHKuud. YETHOCTh, HEYETHOCTD,

Crioco0mI 3alaHus | mepruoanIHOCTh PyHKIUNA. CriocoObl 3a1anust PyHKIUH

byHKIMA KomOuHMpoBaHHOE 3aHATHE

Tema 4.5. Coneprxanue yueOHOro MaTepuana

Tpuronomerpuueckue OO6nactp onpeAencHUss ¥ MHOXXECTBO 3HAUYCHUH TPUTOHOMETPUYECKUX (YHKIUH.

¢yHKIMU, MX CBOWCTBA U

YETHOCTH, HEUETHOCTD, NEPUOAUYHOCTh TPUTOHOMETpUUECKUX (pyHkuui. CBolicTBa

rpaduxu U rpaduku QyHKIUH y =COos X,y =SIin X, y =tg X, y = ctg X.
KomMb6unmnpoBanHoe 3aHsTHE.
Tewma 4.6. Coneprxkanue yu4eOHOT0 MaTepuasa
[TpeoOpa3oBanue Cxartue u pacTshkeHue rpa)MKoB TPUTOHOMETPUUYECKUX (QYHKINH.
rpauKoB [IpeobpazoBanue rpauKOB TPUTOHOMETPUUECKUX (PYHKIUI
TPUTOHOMETPUYECKHX [TpakTudeckoe 3aHsATHE
byHKIUI
Tema 4.7.
Ornncanue Hcnonb30BaHne CBONCTB TPUTOHOMETPUYECKUX (PYHKIMHA B MpoecCHOHATBHBIX
NIPOM3BOJICTBEHHBIX 3ajavax

HpaKTI/I‘IeCKOG 3aHATHUC
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IPOLIECCOB  C  ITOMOILBIO
rpaduKoB QpyHKITHIA

Tema 4.8. Coneprkanre ydeOHOT0 MaTepuasa
Ob6patHbie OO6patHbie TpuronomeTpuyeckue GyHkiuu. Ux cpoiictsa u rpaduku
TPUTOHOMETPHUUYECKHUE
Komb6unupoBanHoe 3ansatue
byHKIIUN
Tema 4.9. Coneprxkanue yueOHOro MaTepuana
Tpuronomerpuieckue VYpaBHeHue cos X = a. YpaBHEHHE sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue

YpPaBHEHUS U HEPABEHCTBA

TPUTOHOMETPUYECKUX YpaBHEHUH OCHOBHBIX THUIIOB: IIpOCTENIINE
TPUTOHOMETPUYECKUE YPAaBHEHMs, CBOIALIMECA K KBaJIpaTHBIM, peElIaeMble
Pa3IoKEHUEM Ha MHOKHUTEIIU, OJTHOPOIHBIE.

IIpocreiiire TPUroHOMETPUUECKUE HEPABEHCTBA

KombOunupoBanHoe 3aHsTue.

Tema 4.10. Coneprkanue yueOHOro MaTepuana

Cucrembl CucTeMbI IPOCTEHIITNX TPUTOHOMETPUICCKUX YPaBHEHHH
TPUTOHOMETPHYECKHX KomOunupoBaHHOe 3aHATHE

ypaBHEHUH

Tema 4.11. Coneprxanue yueOHOro MaTepuaa

Pemienne 3azad. OCHOBBI

Hp606p330BaHI/Ie TPUTOHOMCTPHUYICCKUX BLIpa)KeHPIfI. Pemienne

TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMH M HEPABEHCTB B TOM YHCJE C UCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (yHKIIHI.

GyHKITIH KonTponbhas pabora

Pa3pea 5.

KommniexkcHblie yncaa

Tema 5.1. Coneprxanue yueOHOTo MaTepuana

KommniekcHrle uncia

[Tonstue komriuiekcHoro uucia. ConpsyKeHHbIE KOMIUIEKCHBIE YHWCIA, MOIYJb U
apryMeHT KOMIUIeKCHOro uucia. @dopma 3amucu  KOMIUIEKCHOIO — 4HcCla
(reomeTpuyeckasi, TpUTOHOMETpHUecKas, anreOpaudeckas). Apudmerndyeckue
JEeUCTBUS C KOMIUIEKCHBIMU YHCIIaMU

KOM6I/IHI/IpOBaHH06 3aHATHUC
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Tema 5.2.

Coneprxkanne yueOHOT0O MaTepuana

[Ipumenenue BrinosiHeHUE pacyeToB ¢ MOMOILBIO KOMIUIEKCHBIX yucen. [Ipumepsl ucronb30BaHus

KOMIUIEKCHBIX YHCEI KOMIUIEKCHBIX YHCe 4
[IpakTyeckoe 3aHsATHE

Pa3znen 6. IlpomsBoanas 40

bynkuun, ee

NpUMEHeHue

Tema 6.1. Coneprxkanue yueOHOro MaTepuana

Toustue IIPOM3BOJHOMU. | Ompe/ieJICHHe YUCIIOBOM IOCIICIOBATEILHOCTH U CIOCOOBI ee 3amanus. CBoMcCTBa

@opMynbsl M IPaBUIIA | YECIOBBIX MOCienoBarenbHOCTer. OmpeneneHue Tmpeaena IMOCiIeI0BaTeIbHOCTH. OK-01, OK-02,

b depeHIIMPOBaHUS Bbuucnenne  npegenoB  mocienoBatensHocTedl.  Ilpemen ¢yHkumm - Ha 2 OK-03, OK-04,
6eckoneunoctu. [Ipenen ¢pynknuu B Touke. [Ipupamenue aprymenra. [Ipupamenue OK-05, OK-06,
¢byHkuuu. 3anaud, MNPUBOSAIIME K TMOHATHIO Mpou3BoAHOW. Omnpenenenue OK-07
IIPOU3BOJHON. ANITOPUTM OTBICKAHUS IIPOU3BOAHON
KomOunupoBanHoe 3aHiTue

Tema 6.2. Coneprxanne yueOHOTO MaTepuaa

[IpownsBogHbIE cymmel, | ®opmyiel auddepentmpoanus. [Ipasuna nuddepeHnmupoBanms 6

pPa3sHOCTH  IIPOU3BCIACHU, KOM6HHHp0BaHHoe 3aHATHE

YacTHOTO

Tema 6.3. Coneprxanue yueOHOro MaTepuaa

[IpounsBoaHsbIe Omnpenenenne cnoxHoi (GyHKIMH. [Ipon3BoAHAS TPUTOHOMETPUUECKUX (YHKIIHH.

TPUTOHOMETPUYECKUX [TpousBoHas CIOKHON (PYHKIUU

¢ynxmuit.  IpousBoanas | KoMOMHMPOBAHHOE 3aHATHE 6

CIIOKHON QYHKIIUU

Tema 6.4. Coneprxkanne y4eOHOT0 MaTepuasa

ITonstne O | TlonsiTre HenpepbiBHOU (yHKIHK. CBOlCTBA HenpepbIBHOW (QyHKINH. CBSA3b MEXITY

HENPEPHIBHOCTH (PYHKITUH. 2

Merton HHTCPBAJIOB

HENpPEephIBHOCTRI0O U auddepeHrupyeMocTbio (QYHKIUH B TOYKE. AJITOPUTM
peleHNs] HEPaBEHCTB METOJIOM HHTEPBAJIOB

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.5.

Conepxkanue yueOHOTO MaTepuaia
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I'eomerpruecknii u | ['eoMeTpuyecKkuii CMBICI TPOU3BOAHON (YHKIMH — YIJIOBOH KOA(PHUIMEHT
duznueckuit CMBICJT | KacaTelIbHOW K TpauKy (YHKIHMHA B TOYKE. YpaBHEHHE KacaTeNbHOW K TpaduKy
IPOU3BOJHON (GyHKIHMU. AJTOPUTM COCTAaBJICHUS! YpaBHEHUs KacaTelbHOW K rpaduky QyHKIUH
y=f(x)
KomOunupoBaHHoe 3aHATHE
Tema 6.6. Copepxanre yueOHOTO MaTepHraa
dusnueckuin CMBICT | @U3nUecKuil (MEXaHUYECKUI) CMBICI IPOU3BOJHOM — MI'HOBEHHAas CKOpPOCTb B
IIPOU3BOHON B | MOMEHT BpeMeHHu t: v =S’ (t)
npodeccuoHaIbHBIX [IpakTuueckoe 3anarue
3amaqyax
Tema 6.7. Coneprxkanue ydeOHOT0 MaTepuasa

MOHOTOHHOCTb (DYHKIIUH.
Touku skcTpemyma

Bospacranne u yObiBaHue (YHKLIHH, COOTBETCTBHE BO3pacTaHUs U yObIBaHUs
¢byHKIMKM 3HaKy mpou3BoAHON. I[loHATHE TNPOWM3BOAHON BBHICIIErO TMOPSJIKA,
COOTBETCTBHE 3HAKa BTOPOH MPOU3BOJIHON BBHITYKJIOCTH (BOTHYTOCTH) (DYHKLMHU Ha
oTpe3ke. 3ajaud Ha MakKCUMyM U MHHUMYM. [loHsiTHe acMMNTOTBHI, COCOOBI KX
onpezeneHusi. AJITOpUTM HCCIel0BaHUS (YHKIUM U MOCTPOCHUS ee rpadpuka c
MIOMOLUIbIO TPOU3BOAHOU. J[poOHO-THEHHAST PyHKLIMS

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 6.8.
UccnenoBanue GyHKIU 1
MOCTPOCHHE TPaPUKOB

Copepxanne yueOHOT0O MaTepuaa

HccnenoBanue QyHKIMKM HA MOHOTOHHOCTH U ITOCTPOCHHE IPpaUKOB.

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.9. Conepxanre yaeOHOT0O MaTepralia

Hawubonpmiee U | Haxoxnenne HauOOJBIIEro W HAWMEHBIEro 3HAYeHWW (YHKIUH, MOCTpOSHUE
HauMEHbIIIee 3HaYeHus | rpa)KOB MHOTOYJICHOB C MCIOJIb30BaHUEM allapaTa MaTeMaTHYeCKOro aHajIn3a
byHKIHHA KoMbunmMpoBaHHOE 3aHATHE

Tema 6.10. IIpodeccuonaIbHO-OpHMEHTHPOBAHHOE COAEPKaAHKe (CoAePKAHUE TPUKJIATHOTO
Haxoxnenue MOYJisl)

ONTUMAJIBHOTO pe3yJibTaTa
C MOMOIIBIO MPOU3BOIHOU
B HpaKTquCKHX 3aaadax

Haumenspiiee u Haubosbliee 3HaueHre PyHKIUN

HpaKTI/I‘IeCKOG 3aHATHUC
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[IK 4.6

34




Tema 6.11.

Coneprxkanne yueOHOT0O MaTepuana

Pewenne 3agad. | opmynsl u npaBmia auddepenuupoanus. McenemnoBanue GyHKIHNA € TTOMOIIBIO
[IpousBonHas ¢pyHKuMH, €€ | mpousBoaHOM. HanbombInee 1 HauMeHbIICe 3HAYCHUS QYHKIINN 2
pUMEHEHHE KonTponbnas pabota
Paszpnen 7. 46
MHOrorpaHHUKu M TeJja
BpallleHUs
Tema 7.1. Coneprxkanne yueOHOTO MaTepuana
Bepuunsl, pebpa, rpanu | [lonstue mMHOrorpaHauka. Ero sieMeHTHI: BepHIuHBI, pebpa, rpaHd. Jl@aroHas.
MHOTOTpaHHHUKA Ceuenue. Boinykiible 1 HEBBITYKIJIbIE MHOTOTPAHHUKH
KoMb6unupoBanHoe 3aHATHE 2
Tema 7.2. Coneprkanue yueOHOro MaTepuana
[Tpusma, ee | [Tonarue npusmel. Ee ocHoBanusi 1 60koBbIe TpaHu. Bricota mpusmel. [Ipsmas u
COCTaBJIAIOLIME, CEYeHUE. | HakJIoHHas npusMa. [IpaBunbHas npusma. Ee ceuenue
Ilpamass u  mpaBuibHast | KoMOHHUPOBAHHOE 3aHATHE 2 OK-01, OK-02,
s OK-03, OK-04,
Tema 7.3. Copepxanne yueOHOT0O MaTepuaa OK-05. OK-06
[Tapaymnenenunen, KyO. | [Tapamienenunen, CBOWCTBAa MPSIMOYTOJBHOrO mapamienenunena, kyo. CeucHue 012_07 ’
Ceuenue KyOa, | Kyba, mapayiesenureaa
napajuiesaenumneaa KomOunupoBanHoe 3aHATHE 2
Tema 7.4. Coneprxkanue ydeOHOT0 MaTepuasa
[Mupamuna, ee | [Ilupamuna u ee snementsl. Ceuenue nupamusl. [IpaBuibHas nupamua. Y cedyeHHas
COCTaBIJIAIOIIUE, CEYEHHE. | MUpaMujIa
lpaBunbHas ~ MUPaMHUZA. | KoMGUHHPOBAHHOE 3aHSATHE 2
VYcedeHnas nupamuaa
Tema 7.5. Coneprkanue yueOHOro MaTepuana
BboxoBas " nonHas | [Tnomaas G0KOBOM M MOTHONM MOBEPXHOCTH MPU3MBI, TUPAMUIBI
MMOBEPXHOCTh npu3Mbl, | KoMOMHHpOBAaHHOE 3aHATHE 2
MUPAMUIBI
Tema 7.6. Coneprxanue yueOHOTo MaTepuana
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Cummerpuss B KyOe,
napaJulesenurnese,
npu3Me, TUPaMHJIe

CumMMeTpusi OTHOCHTENBHO TOYKH, TPSMOHU, IiockoctH. Cummerpus B KyoOe,
napajuiesIenunene, npusMe, NupamMmune

KomOunnpoBaHHOE 3aHATHE

Tema 7.7.
IIpumepel cumMmeTpuii B

CummeTpus B IpUPOJE, APXUTEKTYPE, TEXHHUKE, B OBITY

npodeccuun
[IpakTuueckoe 3anaTue
Tema 7.8. Coneprkanne yueOHOTO MaTepuana
[IpaBunbHBIE [TonsTre nmpaBuIbHOrO MHOrOrpaHHuKa. CBOMCTBA MPaBUIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHUKH, uX | [IpakTuyeckoe 3aHsATHE
CBOMCTBA
Tema 7.9. Coneprxanue yueOHOro MaTepuana
Hunuuap, ero | Hunmunnp u ero snementsl. CeueHnue MumHapa (mapauiebHOe OCHOBAHUIO U OCH).

cocrapisronue. CeueHue

PassepTka nunuHapa

HUIMHAPA Komb6unupoBanHoe 3ansatue

Tema 7.10.

Konyec, ero | Konyc u ero anementsl. Ceuenue koHyca (mapajuiebHOe OCHOBAaHHIO U ITPOXOAsIIee
cocrapisromue. CeueHue | yepes BEpIIMHY), KOHUYECKUE ceueHHs. Pa3BepTka KoHyca

KOHYycCa KomOunupoBanHoe 3aHaTue

Tema 7.11. Coneprkanne yueOHOTO MaTepuana

Y ceueHHbIH KOHYC. | YceueHHbIH KoHyC. Ero oOpa3syromas u BeicoTa. CeueHne yCedeHHOTo KOHyca
Ceuenue yceueHHOTo | KoMOMHMPOBAaHHOE 3aHATHE

KOHYCa

Tema 7.12. Coneprxanue yueOHOTo MaTepuana

Hlap u cdepa, ux ceueHus

ap u cdepa. Bzaumnoe pacnonoxxenue cdepsl U miockoctu. CeueHue Imapa,
cepsl

KomOunnpoBanHoe 3aHATHE

Tema 7.13.
ITonsatue 00 oO0BeEME Tena.
OTHolIeHnE 00BEMOB

MOAOOHBIX TEN

Copepxanue yueOHOT0o MaTepHana

ITonsatue 06 o6wveme Tenma. OObeM Kyba M HPSAMOYTOJBHOTO Mapajulesenume/a.
O6vem mpusMbl M HuauHApa. OTHOUIEHHE O00BEMOB  TMOAOOHBIX  Tell.
I'eomeTpuueckuii cMbIC ONpeIenuTeNs 3-ro nopsaKa
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KoMOuHMpOBaHHOE 3aHATHE

Tema 7.14. Coneprxkanne yueOHOT0O MaTepuana
ObveMbI M TUIOWAMM | Ofpembl IMpaMub! i KOHyca. O6beM mapa. [LIoma HoBepXHOCTeil Tel 2
MOBEPXHOCTEH Tel
KomOunupoBanHoe 3aHATHE
Tema 7.15. Coneprkanue ydeOHOr0o MaTepuasa
Kom6unanmu KoMOuHanmu reoMeTpuaecKkux Tel
MHOTOTPaHHMKOB W  TEI | [IpakTH9YeCKOe 3aHsATHE 4
BpALICHUS
Tema 7.16. Coneprkanue yueOHOro MaTepuana
I'eomerpuueckue Hcnons3oBanne KOMOWHAIIMIT MHOTOTPAaHHMKOB W TEJ BpAIICHUS B MPAKTHUKO-
KOMOUHAIMY Ha NIPAKTUKE | OPUEHTHPOBAHHBIX 3a/1a4ax
[IpakTuueckoe 3anaTue 4
Tema 7.17. Copepxanne yueOHOT0O MaTepuaa
Pemenne 3a1a4. | OOBEeMBI U IIIOMIAIN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPAIICHUS
Mmuororpanauku U Tena | KonrponasHas paboTa 2
BpAIICHUS
Pa3znea 8. 14
IlepBooOpa3nasn
bynkuun, ee
NpUMeHeHHe OK-01, OK-02,
Tema 8.1. Coneprkanue yueOHOro MaTepuana OK-03, OK-04,
IlepBooOpa3Hasg (yHKuuU. | 3amada 0 BOCCTAHOBJICHHWH 3aKOHA JBMIKEHHS IO M3BECTHOW CKOpocTH. [loHsTHE OK-05, OK-06,
[IpaBuiia HaxOXJIeHHs | uHTerpupoBanus. O3HAKOMIIEHHE C MOHSTHEM HHTErpajia U MepBooOpa3sHOM ais OK-07
epBOOOPaA3HBIX ¢bynkun y=f(x). Pemenne 3amau Ha CBsSI3b MEPBOOOPA3HONW M €€ MPOU3BOAHOM,
BBIYMCIICHHE TIEPBOOOpA3HON Mg JaHHOW ¢yHKumMH. Tabmuma dopMyn s
HaX0XJIeHUA MepBooOpa3HbIX. M3ydyeHue mpaBuiia BEIYUCICHHS IEPBOOOPA3HON 2

KOM6I/IHI/Ip0BaHHOG 3aHATHUC
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Tema 8.2.
[omane KpUBOIMHEHHOU
Tpanenuu. dopmyna

Hgerotona — JleiiOuuma

Coneprxkanne yueOHOT0O MaTepuana

3az[aq1/1, HpI/IBOILﬂIlII/Ie K IIOHATHUIO OHpGI[CJ'IeHHOFO I/IHTeraJ'Ia — O BBIYUCIICHUHU
IO KPUBOJMHEWMHOW Tpamemuu, O TnepeMelleHuu Toudku. [lonsitue

onpeneaéHHoro naTerpana. ['eomerpuyueckuii M GU3NIECKUN CMBICT OTIPEICTICHHOTO

unTerpaia. @opmyna Hetotona— JleitOnua 2

KomOunupoBaHHOe 3aHATHE
Tema 8.3. Coneprxanue yueOHOro MaTepuana
Heonpenenennslii u | [lonsTHEe HEONPEEIIEHHOTO UHTErpaja
Onpe/eTIeHHBIN HHTETPasbl | KoMOMHUPOBaHHOE 3aHSTHE 2
Tema 8.4. Coneprxanne yaeOHOTO MaTepuana
[Tonsitue 00 | 'eomeTpudecKuii CMBICII OIPECICHHOTO HHTETpaa
Ompesie/IiecHHOM uHTerpane | Kom6MHUpOBaHHOE 3aHATHE 2
KakKk II0LIaIn
KPUBOJIMHEHHON Tpaneuun
Tema 8.5.
OnpeneneHHbI MUHTETpal B | ['eOMETpHUECKUIT CMBICT ompeaeeHHoro uHTerpana. ®opmyna Herotona -
JKU3HU JleitOHuna.

Pemienue 3agau Ha NpUMEHEHNE UHTErpajia sl BBIYMCICHUS (PU3MUECKUX BEJTUYNH

U IUIoIIaaeu

[IpakTuueckoe 3anarue 4
Tema 8.6. Conepxanre yaeOHOTO MaTepHralia
Pewenne 3agad. | [IepBooOpasnas pyukuuu. [IpaBuiia HaxoxaeHus nepBoodpasubix. Ee npumenenue
ITepBooOpasuas GyHkumuu, | KonrponbHas pabora 2
ee MpUMeHeHue
Paznen 9. 18
Crenenu U KOpPHH.
Crenennas pyHkuus OK-01, OK-02,
Tema 9.1. Coneprkanue yueOHOT0o MaTepuana OK-03, OK-04,
CrenenHast pyHKUMS, ©€ | [ToaTHe KOpHA N-Oif CTENEHH M3 AeiicTBUTENbHOro uncna. Oyskmmn y = VX ux OK-05, OK-07
CBOMCTBA cBoiicTBa u rpaduku. CBolicTBa KOPHS N-Oi CTENEHU

4

KOM6I/IHI/IpOBaHH06 3aHATHUC
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Tema 9.2.

Coneprxkanne yueOHOT0O MaTepuana

[Ipeo6paszoBanue [Ipeobpa3oBanue nppalOHATBLHBIX BBIPAKEHHUH

BBIPAKEHUN C KOPHAMHU N- | KOMOHHHUPOBAHHOE 3aHATHE 4

Ol cTeneHn

Tema 9.3. Copepxanne yueOHOT0o MaTepuaa

CpoiictBa  creneHn ¢ | [loHsTHE CTETICHH C JIFOOBIM PallHOHAIBHBIM MOKa3areneM. CTelneHHbIe (PYHKIMH, UX

palMOHAIbHBIM U | CBOWCTBA U TpaduKu

JEHCTBUTEIILHBIM Komb6unupoBanHoe 3ansatue 2

MIOKa3aTeIsIMH

Tema 9.4. Coneprxkanne yueOHOTO MaTepuana

Pemenue PaBHOCHIBHOCTD UPPALIMOHANIBHBIX YPAaBHEHUI U HEPABEHCTB. METO/1bl UX PELICHHUS.

UppaLMOHATIBHBIX Perienue uppanmoHanbHbIX YpaBHEHUH U HEPABEHCTB

YPaBHCHHUH U HEPABEHCTB | KOMOMHUPOBAHHOE 3aHSTHE 6

Tema 9.5. Coneprkanue yueOHOro MaTepuana

Crenenu u KopHH. | OnpeneneHue creneHHol QyHkiuu. lMcronb3oBaHue ee CBONCTB NpU pElICHUU

Crenennast GyHKIHS YpaBHEHUI U HEPABEHCTB 2
KonTponbhas padora

Pa3znen 10. 18

IToxka3atenbHasn

bynkuus

Tema 10.1. Coneprxanue yueOHOTo MaTepuana

ITokazarenpHas QyHkuus, | CTeneHs ¢ MOPOM3BOJIBHBIM  JICHCTBUTEIBHBIM MOKasateneM. OrmpezeneHue

ee CBOMCTBa noka3aTenbHON (PyHKIMH, ee CBOWCTBA M rpaduk. 3HAKOMCTBO C MPHUMEHEHHEM OK-01. OK-02
nokazatenbHON (QyHKIHH. Pemenne moka3zaTelbHBIX ypaBHEHHH (DYHKIIMOHAIBHO- ’ ’
rpaduUecKuM METOIOM 4 OK-03, OK-04,

OK-05, OK-07

KomOuHupoBaHHOe 3aHATHE

Tema 10.2. Coneprxanue yueOHOTo MaTepuana

Pemienne mnokxasaTenpHbIX | PemieHne 1oka3zaTeNbHBIX ypaBHEHMH METOJIOM YPaBHHMBAaHUS —IIOKa3aTeleH,

YPaBHEHMI U HEPABEHCTB | METOJOM BBEJICHHSI HOBOW NepeMeHHOH, (QyHKIMOHATHHO-TPAQHUECKUM METOIOM.
Pemrenune mokazaTebHBIX HEPABEHCTB 8

[IpakTHueckoe 3aHsTHE
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Tema 10.3.
CucreMbl MOKa3aTeIbHBIX

Coneprxkanne yueOHOT0O MaTepuana

Pemrenne crucreM nokasaTenbHbIX YPaBHEHUN

ypaBHEHUH KomOunnpoBaHHOE 3aHATHE 4
Tema 10.4. Coneprxanue yueOHOro MaTepuaa
Pewenue 3a1a4. | PemreHne mOKa3aTeNbHBIX YPAaBHEHUM METOJOM YPAaBHUBAHMS IIOKa3aTelew u
[TokaszarenpHas QyHKIUSA METOJIOM BBEJICHHS HOBOM IEPEMEHHOM. PellieHne nokas3aTeabHbIX HEPABEHCTB

KonTposbsHas pa6ora 2
Pasznen 11. Jlorapugmbl. 30
Jlorapupmunueckas
byHkuus
Tema 11.1. Coneprxkanue yueOHOro MaTepuana
Jlorapudm gyucia. | Jlorapudm grcna. JlecATHIHBIN 1 HATypaIbHBIN JIOrapu(MBI, YUCIIO €
JecaTnuHbIi 1 | KoMOMHHPOBAaHHOE 3aHSATHE
HATypaJIbHBIA JIOTapu(MBI, 4
YHCIIO €
Tema 11.2. Coneprxanue ydeOHOT0 MaTepuasa
CroiictBa  norapudmoB. | Cpoiictsa sorapudmos. Oneparus JorapuMHUPOBAHUSL. OK-01, OK-02,
Omneparnus KomOunupoBanHoe 3aHaTue 6 OK-03, OK-04,
J0rapupMUpPOBAHUS OK-05, OK-07
Tema 11.3. Coneprxanne yueOHOTO MaTepuana
Jlorapudmmueckas Jlorapudmuueckas GyHKIUS U €€ CBOMCTBA
GbyHKIHSI, €€ CBOWCTBA KomOuHMpOBaHHOE 3aHATHE 4
Tema 11.4. Copepxanre yueOHOTO MaTepHuaa
Peenue [Tonstne norapudmuyeckoro ypaBHeHus. Omnepauus NOTeHIHMpoBaHHsA. Tpu
norapupMuIecKux OCHOBHBIX METOJIa PEIICHUs JIOTapU(PMHUUECKUX YpaBHEHMI: (yHKIHOHAIBHO-
YPaBHEHUH M HEPABEHCTB | rpatpuyeckuil, METOJ MOTCHIMPOBAHHS, METON BBEICHHS HOBOH IEpPEMEHHOI.

8

Jlorapudmuueckre HepaBeHCTBA

KoMOuHMpOBaHHOE 3aHATHE

Tema 11.5.

Conepxkanue yueOHOTO MaTepuaia
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CucreMsl

ANTOPUTM pEUIeHUs CUCTEMBbI ypaBHEHH. PaBHOCHMIIBHOCTH JOTapH(PMHUUECKIX

JOTapUPMHIECKUX YPaBHEHUI U HEPABEHCTB
ypaBHEHUH KomOunnpoBaHHOE 3aHATHE 2
Tema 11.6.
Jlorapudmsl B npupoge U | [lpumenenune norapudpma. Jlorapupmuueckas coupaas B mnpupone. Ee
TEXHUKE MaTeMaTHYECKHE CBOMCTBA

[IpakTHueckoe 3aHsATHE 4
Tema 11.7. Coneprxkanue ydeOHOr0 MaTepuasa
Pemienune 3anad. | Jlorapupmuueckas pyHkius. Pemenne npoctedmumx JorapuMUIecKuX ypaBHEHUN
Jlorapudmpr. KonTponbnas pabota 2
Jlorapudmmueckas
byHKIISA
Pa3nen 12. 10
MHo:kecTBa. JJieMeHTbI
Teopuu rpagos
Tema 12.1. Coneprxkanue ydeOHOT0 MaTepuasa
MHuoxecTBa ITonstue MHOkecTBa. IlonMHOkecTBO. Oniepaniiy ¢ MHOKECTBAMU

KoMOMHMPOBAHHOE 3aHSATHE 2
Tema 12.2. IIpo¢eccuoHaILHO-OPHEHTHPOBAHHOE COAeP KaHNeE (CoAepKaAaHNe IPUKJIATHOIO [IK 4.6
Onepanuy ¢ MHOXECTBaAaMHU | MOYJIS1)

Omnepanuu ¢ MHOXeCTBaMU. PellieHue npukiaaHbIX 3a1a4

[IpakTuyeckoe 3aHsATHE 2
Tema 12.3. Copepxanre yueOHOTO MaTepHuaa
I'pader [Tonsitre rpada. Cesa3HbI rpad, qepeBo, MUK rpad Ha TUIOCKOCTH

[IpaxTuueckas pabora 4
Tema 12.4. Coneprxkanue yu4eOHOT0 MaTepuasa
Pemenue 3agad. | Onepanuu ¢ MHOKecTBaMu. ONycaHne peaabHbIX CUTyallMi ¢ TIOMOIIBIO MHOXKECTB.
MmuoxectBa, I'padpl n ux | [IpumeneHne rpadoB K pEIICHHIO 32124
NpUMEHEHNE KonTponbhas padbora 2
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Paznen 13. DuemeHTHI
KOMOMHATOPHUKH,
CTATHCTUKH W TEOpPHH

26

BEpPOSITHOCTEM
Tema 13.1. Copepxanne yueOHOT0o MaTepuaa
OcHoBHbIE noHsTHs | [lepecTaHOBKH, pa3MeELIEHMsI, COUETaHUS.
KOMOWHATOPHUKH 4
KombOunupoBanHoe 3aHsTue.
Tema 13.2. Coneprxkanne yaeOHOTO MaTepuaa
CoObitne, BEPOATHOCTH | COBMECTHBIE U HECOBMECTHBIE COOBITHSL. TeopeMbl O BEPOSTHOCTH CYMMBI COOBITHIA.
coopitua. CnoxkeHue M | YclOBHAas BEpOSTHOCTh. 3aBHCHUMbIE W HE3aBUCHMbIE COOBITHA. TeopeMbl o
YMHOXXEHHE BEPOATHOCTEN | BEPOSITHOCTH MPOU3BEICHUS COOBITHI.
4
KomOunupoBanHoe 3aHiTue
Tema 13.3. IIpodeccuonaIbHO-OpHMEHTHPOBAHHOE COAepPKaHue (CoAepKaHUe TPUKJIATHOTO
BeposTHOCTB B | MOAYJIAA)
npodeccuoHaIbHBIX OTHocuTeNbHAs 4acTOTa COOBITHSA, CBOMCTBO €€ yCTOW4YMBOCTH. CTaTHCTHYECKOE
3ajjauax orpeJiesieHue BepoaTHOCTH. OLeHKa BEPOSITHOCTU COOBITHS
[IpakTuueckoe 3anarue 4
Tema 13.4. Coneprkanue yueOHOro MaTepuana
JuckperHas  ciydaiHas | Buner cimyuaiiapix BenmmumH. OTmpenenieHue TUCKPETHON CIy4YailHOW BEIWYHHEL.
BEJINYMHA, 3aKOH ee | 3aKkOH paclpefeNneHuss JIUCKPETHOM CIly4ailHOM BenuduHbl. Ee 4ucioBble
pacrpeeeHust XapaKTePUCTHKU 4
KomOunupoBaHHOe 3aHATHE
Tema 13.5. Copepxanne yueOHOT0O MaTepHuala
3agaun  Marematudeckod | Bapuanmonusiii  psa.  [lomuron wactor u  rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKH XapaKTepUCTHKH psiia HaOII01aeMBbIX JaHHBIX
Komb6unnpoBanHoe 3aHatue
4
Tema 13.6. IIpodeccuonanbHO-OpHEHTHPOBAHHOE CO/lepKaHue (CoaepKaHue NPUKJIATHOTO

MO/1YJIfA)

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK 4.6
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CocraBieane TaOIUIl o
I[I/IanaMM Ha HpaKTI/IKC

[TepBuunas oOpaboTKa CTATUCTUYECKUX MAaHHBIX. ['paduyueckoe ux mpeacTaBicHUE.
HaxoxpeHne cpeTHuX XapaKTepUCTHK, HAOTIOAAeMbIX TAaHHBIX

[IpakTuueckoe 3aHsTHE
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Tema 13.7.
Pemenue 3amaq. DieMeHTHI

Coneprxkanne yueOHOT0O MaTepuana

OnemeHTsl KOMOMHAaTOpWKU. COOBITHE, BEPOSTHOCTH COOBITHS. ClOXKEHHWE U

KOMOMHATOPUKH, YMHO>KEHUE BEepOSTHOCTEN
CTaTUCTUKH ¥ Teopuu | KoHTposbHas paboTa 2
BEPOATHOCTEM
Pa3nea 14. YpaBHeHus u 22
HepaBeHCTBa
Tema 14.1. Coneprkanne yueOHOT0O MaTepuana
PaBHOCWIIBHOCTB PaBHOCMIIBHOCTH ypaBHeHMII M HepaBeHCTB. OmpexneneHusi. OCHOBHbBIE TEOPEMBbI
YPAaBHEHMH M HEPABEHCTB. | pAaBHOCWJIBHBIX MIEPEX0aX B YPaBHEHUSIX U HepaBeHCTBaX. OOIIMEe METO bl PEIICHHS
OOmue MeTobl pEIICHNsT | YpaBHEHHN: TEPEeX0oJ OT paBeHCTBA (GYHKIMA K PaBCHCTBY apryMEHTOB IS 4
MOHOTOHHBIX (DYHKIIM, METO/ Pa3JI0’KEHHsI HA MHOKUTEIN, METO/] BBEIEHUSI HOBOM
nepeMeHHOH, (PyHKIIMOHAIbHO-TpadUIeCKUil METOT
KoMOuHMpOBaHHOE 3aHATHE
Tema 14.2. Coneprxanne yueOHOTO MaTepuaa
I'paduueckuit Mero | OOmue MEeTO bl PEIICHHUsI HEPABEHCTB: MIEPEX0/1 OT CPaBHEHUS 3HAYCHHUH (DYHKITUI K OK-01, OK-02,
peleHus YPAaBHEHMH, | CPaBHEHHIO 3HAUYCHHUH apryMEHTOB JUIsl MOHOTOHHBIX (D)YHKIIMH, METOJ/I HHTEPBAJIOB, OK-03, OK-04,
HEPABEHCTB ¢byHKUIMOHAIBHO-Tpaduueckuit Metos. I'paduyeckuii MeTo]| perieHus: ypaBHEHUN U OK-05, OK-06,
HEPaBEHCTB 4 OK-07
KoMOuHMpoBaHHOE 3aHATHE IIK 4.6
Tewma 14.3. Coneprkanne yueOHOTO MaTepuana
VYpaBHeHus u HepaBeHCTBA | OmnpenesieHue MOAyis. PackpbiTe MoOaysis 1o onpeaencHuto. [Ipocteiinme
C MOJyJieM ypaBHEHHSI M HEpaBEHCTBA ¢ MoAayjeM. [IpuMeHeHne paBHOCHIBHBIX MEPEX0J0B B
OTIpe/IeNIEHHBIX TUIAaX YPaBHEHUI U HEPABEHCTB C MOAYJIEM 4
Komb6unnpoBanHoe 3anatue
Tema 14.4. Coneprxanue yueOHOTo MaTepuana
VYpaBHEHUs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiiiie ypaBHEHHs 1 HEPAaBEHCTBA C MTAPaMETPOM
C mapaMeTpaMu Komb6unnpoBanHoe 3aHatue 4

Tema 14.5.

IIpo¢eccnona/IbHO-OPHMEHTHPOBAHHOE COAEPKaAHUE (COAepPKAHNE TPUKJIATHOTO
MO/1YJIfA)
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CocraBneHue u peuieHue

Pemrenune TekcTOBBIX 33729 IPOPECCHOHATHLHOTO COACPIKAHUS

npodeccoHaNbHBIX 3a1ad | [IpakTHYeCKue 3aHATHS 4
C IOMOIIBIO YPaBHEHUU
Tema 14.6. Coneprxanne ydeOHOT0 MaTepuasa
Pemenne 3agad. | OOmuMe MeTo/bl PelleHUs YpaBHEHUH. YpaBHEHUS U HEPaBEHCTBA C MOJYJIEM U C
VYpaBHEHUS U HEPABEHCTBA | IapamMeTpaMu

[IpakTyeckoe 3aHsATHE 2
IIpomexyTouynas arrecTanus (JK3aMeH) 12
Bcero: | 340
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3. YCJOBMUS PEAJIM3ALIMUA TPOTPAMMBI YYEBHOU JUCHUILJIMHBI

3.1. Jlas peanu3amuu NporpaMmbl JUCHUIIMHBI T0JKHBI ObITH MPEIyCMOTPEHBI
cjeayline crenuaibHble MOMeleHus :

Peanuzanuss mporpaMmbl JAUCIUIUIMHBI TpeOyeT Haauyus Yy4uyeOHOro KaOWHeTa
MaTEeMaTHUKH.

O6opynoBaHue yueOHOTO KaOMHETA:

- OCA/I0YHBIE MECTA M0 KOJUYECTBY 00YUaIOIINXCS;

- paboyee MeCTO IpenoaaBaTers;

- KOMIUIEKT Y4eOHO-HaTJISIIHBIX TTOCOOUIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUIEOMATEPHAJIOB;

- 3aJIaHUS 111 KOHTPOJIBHBIX padoT;

- mpoecCuoHATBHO OPUCHTHPOBAHHBIC 3aJaHNS,

- MaTepHabl SK3aMeHa.

Texanuueckue cpecTBa OOyYeHUs:

- IEPCOHANIbHBIA KOMIIBIOTED C JIMIIEH3UOHHBIM MPOTPAMMHBIM 00€CTICUEHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmannonHoe odecrieueHne 00ydeHust

1. OcHoBHBIE TEYATHLIE H3AHUSA

1. Marematuka: yuyebnux/ bammakoB M.U.- 2-e u3n., crep. - M: KHOPVYC, 2019. (Cpennee
npodeccuoHansHOe 00pa3oBaHue)

2. Maremaruka: anreOpa U HadaJla MaTeMaTHYECKOTO aHaim3a, reoMeTpusi. Airedbpa U Hadana
MmaTeMmaTndeckoro ananmsa. 10-11 xmacc. Anumos 1L A., Konarua KO.M., Tkauesa M.B. u
npyrue. - M: IIpocsemenne, 2022.

3. Maremartuka: anreOpa W Havaja MaTeMaTHYeCKOro aHammza, reomerpus. 10—11 xmacchr.
Anrebpa m Havama mareMaTudeckoro aHanusa. B 2 4. Yacte 1: YueOHUK mis ydarmmxcs
00pasoBaTeNbHBIX opraHu3anuii (6a3oBeiii ypoBeHb)/Mopakosuu A.I'., Cemenor I1.B.; YacTts
2. 3aayHuK AJIs yYalmxcs o0pa3oBaTeNbHbIX OpraHu3anmii (6a3oBblil ypoBeHb) MOpIKOBUY
A.T'. n npyrue; non penakuneid Mopakosuua A.I'. - M: Muemo3una, 2018.

4. MareMartuka: aiareOpa U Hayaja MaTeMaTUYECKOTO aHajiu3a, reoMeTpus. Airedpa v Hadana
MmaTeMmaTudeckoro ananmsa. 10 knacc. Hukonsckuii C.M., IToranos M.K., Pemernnkos H.H. u
npyrue. - M: IIpocsemenne, 2021.

5. Maremartuka: anredpa ¥ Hadajla MATEMAaTHYECKOTO aHaIN3a, reoMeTpus. AnredOpa v Hadasa
MaTeMmaTudeckoro ananmsa. 11 knacc. Hukonsckuii C.M., Iloranos M K., Pemetnnkos H.H. u
npyrue. - M: Ilpocsemenue, 2021.

6. Maremaruka: anredpa u Hauajga MaTeMaTUYECKOTO aHAIHM3a, TEOMETPHSI.

7. Maremartuka: anreOpa U Hayajla MaTeMaTHYECKOrO aHanu3a, reoMeTpusi. Anrebpa U Hadana
MaTemaTuueckoro anamusa. 10 xmacc. Mypasun ['.K., MypaBuna O.B. W3parensctBo
"[Ipocemienue".
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8. Marematuka: anreOpa U Hayaja MaTEeMaTHYECKOTO aHalIM3a, reoMeTpus. Airedpa U Havana
MaTemaTuueckoro anammsa. 11 xmacc. Mypasun ['.K., MypaBuna O.B. W3parensctBo
"[Ipocemenue".

9. Maremaruka: anreOpa U Hayajla MaTeMaTHIECKOTO aHanu3a, reomerpus. ['eomerpus. 10 kirace.
Cwmupnos B.A., CmupnoBa .M. "N3gatensctBo "[Ipocsemenue".

10.MaTeMaTI/IKaZ anre6pa M HadalJla MaTEMAaTUYCCKOr'o aHaJin3a, recOMCTpPHSI.
2. DJIeKTPOHHbIE U3aHUS

1. Beepoccuiickue unareprer-omamnuanst. - URL: https://online-olympiad.ru / (nara
obpamenus: 12.07.2022). - TeKCT: 2JIeKTPOHHBIH.

2. Enunas xomreknus mudpoBeix 06pasoBaTenbHbIXx pecypcoB. - URL: http://school-
collection.edu.ru (mara oopamienus: 08.07.2022). - TekcT: 37EKTPOHHBIH.

3. HNudopmanmonnas cucrema « EnHOE OKHO JTOCTya K 00pa30BaTelIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (mata o6pamenus: 02.07.2022). - Tekct: 37eKTPOHHBIH.

4. Hayunas snexkrponnas o6uodnanoreka (HIbB). - URL: http://www.elibrary.ru (nara
obpamenus: 12.07.2022). - TekcT: 2MEeKTPOHHBIH.

5. OtkpbIThIi KOJLTIEK. Matemaruka. - URL: https://mathematics.ru / (nara obpamienus:
08.06.2022). - TekcT: NEKTPOHHBIH.

6. [ToBTopuM mMatemaruky. - URL: http://www.mathteachers.narod.ru / (nata
obpamenust: 12.07.2022). - TekcT: 31eKTPOHHBIMH.

1. CripaBOYHUK 110 MaTEMaTUKE JIJIsl IKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nara o6parmenus: 12.07.2022). - TekcT:
AJIEKTPOHHBIN.

8. Cpennsiss MaTemaTuueckasi ”HTepHeT mkoia. - URL: http://www.bymath.net/ (nara
obpamenus: 12.07.2022). - TekCT: 32JIeKTPOHHBIH.

9. denepanpHbIil opTan «Poccuiickoe odpazoBanuey. - URL: http://www.edu.ru/ (mata
obpamenus: 02.07.2022). - TekcT: JIeKTPOHHBIH.
denepanbHbIii IEHTP HHOOPMAIHOHHO-00pa3oBaTeIbHBIX pecypcoB. - URL: http://fcior.edu.ru /
(mara oopamenus: 01.07.2022). - TekcT: 3eKTPOHHBII
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4. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM IUCHUTILIMHBI

KOHTpOJ'Ib H OHECHKA pPCE3yJIbTaTOB OCBOCHMUA O6IH€O6p330BaTCHLHOﬁ JAUCTTUITIINHBI
HaIIpaBJICHHBIC Ha

pacKphIBalOTCA  4yepes

AUCHUIITIMHAPHBIC

pE3yNbTaTHhl,

dbopmupoBaHre 00mMUX U MPOo(decCHOHATBLHBIX KOMIIETCHIIMM MO pa3fenaM H TeMam

coJiep)KaHHs y4eOHOI0 MaTepHaa.

Ob6mas/npodeccuonanbHasi Pa3znen/Tema Tun oueHoYHbIX
KOMIEeTeHITUsI MepOnpHUsSITHS

OK 01. Beibupats criocoOb1 P 1, Tema 1.1, 1.2, 1.3 IT-o/ct, 1.4, 1.5, TecTupoBanue
peleHus 3ana4 16 YeTHBI o1poc
npoecCHOHaIbHOM P2, Temsr 2.1,2.2,2.3, 2.4, 2.5 II-0/e, | Maremartuueckuit
ACTTCTRHOCTH 1%'2, Temsi 3.1, 3.2, 3.3 Tl-o/c, 3.4 JHTaET
TPUMCHHUTCIIBHO P4, Tembi 4.1,4.2, 4.3, 4.4, 4.5, 4.6,4.7 | AHwMBALyaIbHas
K pa3JIMYHBIM KOHTEKCTaM T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeNIbHAs

P 5, Temsl 5.1, 5.2 pabota

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBienue

6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pE3yJIbTaTOB

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P 8, Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

NPaKTHYECKUX padoT
3ammTa TBOPUECKUX
pabot

3amura

WHIUBHTy aJIbHBIX
MIPOEKTOB
KonTponbhas pabota

P12, Tems 12.1, 122,123, 12.4 Brimonxenne

P 13, Temsr 13.1, 13.2, 13.3, 13.4, JK3AMCHAIMOHHBIX

13.5 I-o/c, 13.6 3ajaHuH

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 02. Mcnonp30BaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPEICTBA 16 YeTHBI onpoc
MOUCKA, aHATIM3a U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremaruueckuit
MHTCpIPETALIT 12>2 Temsr 3.1, 3.2, 3.3 T-o/c, 3.4 AUKTAHT
HHpopMaLuH, 1 p 4: TeMsbl 4.1: 4.2: 43,44, 49.5, 4.6,4.7 | YamaBunyatbHas
HH(GOPMAIIMOHHBIE T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSATEIbHAS
TEXHOJIOTUH IS P 5, Temsr 5.1, 5.2 pabora
BBITIOJTHEHUS 337144 P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
npodeCCHOHATEHON 6.7 [1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yabTaToOB
JIESITETBHOCTH MPaKTUYECKUX padboT
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P7, Temn1 7.1,7.2,7.3,74,7.5,7.6,

3amuTa TBOPUYECKUX

7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, paboT

7.12,7.13,7.14,7.15, 7.16, 7.17 3ammra

P 8, Tems1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VH/MBALYTbHBIX

P9, Temsr 9.1,9.2,9.3,9.49.5 MPOEKTOB

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KOHTpObHas paboTa

P11, Temsr 11.1, 11.2, 11.3 TT-o/c, BRIIONHCHIC

11.4,11.5,11.6 [1-o/c, 11.7 S K3AMEHAIHORHbIX

P12, Temsr 12.1,12.2,12.3,12.4 .

P 13, Tems 13.1,13.2, 13.3, 134, Satanui

13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 03. IlinanupoBats u P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
peanmsoBbiBaTh cobctBenHoe | 1.6 YeTHBI onpoc
npoeCCHOHATBHOE U 12) g’ Tembi 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnueckuit
THTHOFTHO® PASBITLE, P 3, Temsi 3.1,3.2,3.3 I-o/c, 3.4 JuTa
TpEAPHHIMATEIIBCKYIO P4, Temsi4.1,42,43,4.4,45,46, 47 | VHMBALyaIbHAs
NeSITeIIbHOCTD B T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHASI
npodeccuoHabHOU cdepe, P 5, Temsl 5.1, 5.2 pabora
HUCIIOIB30BAThH 3HAHUS 10 P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(uHAHCOBOW TPAMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 II-0/c, 6.11 pe3yIbTaToB

PAa3JINYHBIX ) XU3HCHHBIX

P7,Teme 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

MPAaKTUYECKUX paboT

CHUTYyaIHsIX 3amnmra TBOPUECKUX
7.12,7.13,7.14, 7.15, 7.16, 7.17 pa6oT
P 8, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 JammTa
P9, Temr1 9.1,9.2,9.3,9.49.5 WHHBHYATBHBIX
P 10, Temsr 10.1, 10.2, 10.3, 104
MIPOEKTOB
P11, Temsr 11.1,11.2, 11.3 IT-o/c, KoHTponbHas pabota
11.4,11.5,11.6 I1-0o/c, 11.7
P 12, Temsr 12.1, 12.2, 12.3, 12.4 Brimommenne
P 13, Temn: 13.1, 13.2, 13.3, 13 .4, IHSAMCHALHOMHRIX
13.5 I1-o/c, 13.6 3ataHnn
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 04. Db dexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
B3aUMOJCHCTBOBATh U 1.6 VYcTHBIN onpoc
paboTaTh B KOJIJIEKTUBE U 12) g’ Tewmbt 2.1, 2.2, 2.3, 2.4, 2.5 T-0/¢, | Maremarmueckuit
oManae P 3, Temsi 3.1, 3.2, 3.3 [l-o/c, 3.4 AHICTAtT
P4, Tempr4.1,4.2,4.3,4.4,4.5,4.6,4.7 | HWBAIyanbHas
IT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATEIbHAA
P 5, Temsr 5.1, 5.2 pabota
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

P7,Temnr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

NPaKTUYECKHUX PaboT
3ammTa TBOPUECKHX
pabot
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P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura
P9, Temn1 9.1,9.2,9.3,9.4,9.5 WHIBUTYJTBHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 IPOEKTOB
P11, Temsr 11.1, 11.2, 11.3 I1-o/c, KoHTposbHas paGoTa
11.4,115, 11.6 [T-o/c, 11.7 BhINONIHEHHE
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMeHAMOHHEIX
P 13, Temsr 13.1, 13.2, 13.3, 13 .4, samammii
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 05. OcyiiecTBiAaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBaHue
YCTHYIO U IUCBMEHHYO 16 YeTHBIM onpoc
KOMMYHHUKAIIO Ha P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 11-0/C, | MaremaTiueckuii
TOCYJIaPCTBEHHOM SI3BIKE }2>§ Temui 3.1.3.2. 3.3 T-o/c. 3.4 JIAKTAHT
Poccniickoii Denepanum ¢ P 4: Temnbl 4.1: 4.2: 43,44, 4’.5, 4.6,4.7 HnpsriyanbHas
y4eTOM O0COOCHHOCTEH -o/c, 4.8,4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
COLIMAJIBHOTO U KYJIBTYPHOTO P 5, Temsr 5.1, 5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | IIpeacraBienue
1.6 pE3yIbTATOB

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

P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4
P4, Teme1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temrr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6P 9, Temn1 9.1, 9.2,
9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1,12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-0/c, 13.6

MPAKTUYECKHUX paboT
3amura TBOPUYECKUX
pabor

3ammuTa

WHIMBUTY TBHBIX
MTPOEKTOB
KontponbHas pabota
Brmonnenue
9K3aMEHAIIMOHHBIX
3aJlaHui
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P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 06. ITposBnsTh
TPaKIaHCKO-
MaTPUOTHUYECKYIO MO3UIIHUIO,
JIEMOHCTPUPOBATh
OCO3HAHHOE IOBEJICHHE HA
OCHOBE TPaTUIIMOHHBIX
00111€4€eI0BEYECKHUX
IICHHOCTEH, B TOM YHCJIIC C
y4eTOM rapMOHHU3AIHAN
ME)KHAIIMOHAJIbHBIX 1
MEKPEITUTHO3HBIX

P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5,
1.6

P 6, Temn1 6.1, 6.2, 6.3,6.4,6.5, 6.6,
6.7 I1-o0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, Temnr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6

TectupoBanue
VYcTHbI onpoc
MaremaTH4eCcKuil
JHUKTaHT
NunuBuayanbHas
CaMOCTOSATCIbHAS
paborta
[IpencraBinenue
pe3yIbTaTOB
MPaKTHYECKUX PadoT
3anuTa TBOPYECKUX

OTHOIIICHHIA, IPUMEHSITh pabot
CTaHJapPThI 3amura
AHTUKOPPYIIIUHOHHOTO WHJIUBUYTbHBIX
MOBEICHHS MIPOCKTOB
KonTponbhas padbora
Brimonnenue
9K3aMECHAIIMOHHBIX
3aJaHuN
OK 07. CogaeiicTBOBaTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBaHue
COXPAHEHUIO OKPYKarOILIEH 16 VYcTHbIN onpoc
Cpeibl, PecypcocOepeKeHHIO, IZ) 62, Tempt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremarnueckuit
MPHMEHATS SHAHH 00 P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 pueTa
M3MCHCHUM KMMaTa, P4, Tembi 4.1,4.2, 4.3, 4.4, 4.5, 4.6,4.7 | HABATyabHAs
MIPHUHITAIIB OEPEIKITHBOTO T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAS
MPOU3BOCTBA, I3 (HEKTUBHO P 5, Temsr 5.1, 5.2 paborta
JICHCTBOBATH B P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBieHue
Ype3BbIYANHBIX CUTYaLUIX 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o0/c, 6.11 pe3ybTaToB

P7,Temm 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

MPAaKTUYECKUX paboT
3amuTa TBOPUECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 pa6oT

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Sammra

P9, Temsr 9.1,9.2,9.3,9.4,9.5 HHIMBHYATHHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 HPOEKTOB

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

11.4,11.5, 11.6 T-o/c, 11.7 Kourpobiias pabora

P 12, Temsr 12.1, 12.2, 12.3, 12.4 Brimommenne

P 13, Temnt 13.1, 13.2, 13.3, 13 .4, IHSAMCHALHOMHPIX

13.5 I1-o/c, 13.6 3ataHnn

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,

14.5 I1-o/c, 14.6
IIK 4.6. Ananu3upoBaTh P 1, Tema 1.6 IT-o/C NunuBunyanpHas
(unancoBo-xo3siicTBeHHyto | P 6, Tema 6.10, IT-o/C CaMOCTOSITeIIbHAS
IEeITEIbHOCTD, P 12, Tema 12.2 IT-o/c pabota
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OCYIIECTBIISATh aHAJIN3
nH(popMalLnu, MOTYyYEHHBIN B
X0/JI€ IPOBEACHUS
KOHTPOJIBHBIX IPOLEYP,
BBISIBJICHUE U OLICHKY PUCKOB

P 13, Tema 13.3 IT-o/cC
P 14, Tema 14.2 IT-0/cC

IIpencrasienue
pEe3yIbTaToB
MPAKTUYECKUX paboT
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