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1. O0mas xapaKTepUCTHKA PUMEPHOM padoyeil MporpaMmbl

001Ieo0pa3oBaTe/IbHOM JUCHUILIMHBI «MaTemaTuka»

1.1. Mecto AUCUMIUIMHBI B  CTPYKType  npodeccuoHAIbHOI

o0pa3oBarteabHoii mporpammbl CIIO:

O6meoOpazoBaTenbHas JTUCITUTUTHA «MaremaTuka» SIBIIIETCS
00si3aTebHOM  4YacThi0  OOIIe00pa3oBaTeIbHOrO  IMKIa  00pa3oBaTENbHOM
nporpammsbl B cootBeTcTBUU ¢ I'OC cnenmansuoctu 09.02.07 UudopmanmonHsie

CUCTEMBI U IPOTPaMMHUPOBAHUE.
1.2. Illeqiu ¥ muIaHMpyeMble Pe3yJIbTAThI 0CBOCHUS] TUCHMILIHHBI:
1.2.1. Heab AuCUMIIAHBI
Conepxanue IPOTPAMMBI 00111e00pa30BaTEIbHOM JHACIUTUTAHBI
«Maremaruka» HaIlpaBJIE€HO Ha JIOCTMIKEHUE pE3YyJbTaTOB €€ HW3Y4YeHUs B
cootBercTBUM € TpeboBanusiMu PI'OC COO c yuerom mnpodeccuoHaIbHOM

HanpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemble pe3yJabTaTbl OCBOCHHHA 001Ieo0pa3oBaTeIbHOM

aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Oco0oe 3HaueHue TUCUMILIMHA UMEET pHU (POPMUPOBAHUH U PA3BUTUU OOIIHMX

KOMIIUTEHIAH.



O01mue KOMIeTeHIINHU

IInanupyemMsble pe3yJbTaThl 00yUeHHUs

Oo0mue

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

OK 01 Bri6upats criocoOsr
[peLIeHuUs 3a1a4
podhecCHOHATBLHOM

e TeIbHOCTH
[PUMEHHUTETBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYIY,
MacTepCcTBa, TPYA0II00HE;
- TOTOBHOCTh K

OCO3HAHHE IICHHOCTH
aKTUBHOM  JICATCIBHOCTH
TEXHOJOTMYECKOM U COLMAIIbHOM HAIPaBJICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH M
CaMOCTOATENIbHO BBIIOJIHATH TAKYIO AESTEIbHOCTD;

- HHTEpEC K Pa3IMYHbIM chepam nmpodeccuoHaIbHOMH]
ITeATEeIIbHOCTH,
OsBiagenue

IIO3HAaBaTCIbHBIMU IIGﬁCTBI/I?IMHI

YHUBEPCATHLHBIMH Y4eOHBIMH
a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO bopMyIHpoBaTh u
AKTyalu3upoBaTh MpolieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBATh CYIIECTBEHHBIH NPHU3HAK WIIHU
OCHOBaHUS IS CpaBHEHHS, KIacCU(DUKANNHA U
000OIICHHS;

- ONpeAeNATh  IeIu

MMapaMETPhl 1 KPUTCPHUU UX JOCTUIKCHHA,

JCATCIIBHOCTH, 3aJaBaTh
- BBIABJIATH 3aKOHOMCPHOCTH U IIPOTHUBOPCUUA B
PACCMATPUBACMBIX ABJICHUAX,

- BHOCUTH KOPPCKTUBLI B ACATCIIBHOCTDb, OLICHUBATDH
COOTBCTCTBUC PC3YJILTATOB LICJISIM, OICHHUBATH PUCKHU
[MOCJIEICTBUI ACATCIIBHOCTH,

- Pa3BHUBATh KPCATHUBHOC MBIINIJICHUC IMPU PCIICHUU

-BJIAJIETh METO/IAMHU JI0KA3aTENbCTB, AITOPUTMAMU PELIEHUS
3asad; yMeHue (opMyIupoBaTh ONPEIEICHUS, aKCUOMBI 1
TEOPEMBI, IPUMEHSTH UX, IPOBOJUTH J10KA3aTEIbHbIE
paccy’KIeHUs B XO/I€ PELICHUs 3aay;

- YMETh OIIEpPUPOBATh MOHATUAMU: CTEIIEHb YUCIIA, Jorapupm
U1CIIa; YMEHUE BBIIOJIHATH BHIYMCIICHUE 3HAUCHUN U
peoOpa30BaHus BBIPAKEHUH CO CTENEHAMU U JIorapudmamu,
peoOpa3oBanus IPOOHO-PALIMOHATIBHBIX BRIPAXKCHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,

M ppalMOHATIbHBIE, TIOKa3aTeNIbHbIE, CTCIICHHbIE,
lTorapu(pmMIUIECcKue, TPUTOHOMETPUYECKIE YPAaBHEHHS U
HEpaBEHCTBA, X CHCTEMBI;

- YMETh OIEPUPOBATh MOHATUAMU: (GYHKIIUS, HETIPEPBIBHAS
(byHKLMSA, TPOU3BOIHAS, IEPBOOOPA3HAs, ONPEAEICHHBbIHI
WHTETpaJl; yMETh HAXOAUTh IIPOU3BOAHBIE JIEMEHTAPHBIX
(byHKIMI, UCII0JIb3YS CIIPABOYHBIE MaTepUabl; UCCIIEOBATh B
[IPOCTEHIINX CITydasixX QYHKIMH HA MOHOTOHHOCTb, HAXOUTh
HauOOJIbIINME U HAMMEHbIINE 3HaYeHUsI (PYHKLINN; CTPOUTH
rpauKu MHOTOUYIEHOB C MCIIOJIb30BAaHUEM allapara
MaTEMaTUYECKOTO aHAJIN3a; IPUMEHSTH IPOU3BOIHYIO IIpU
[PELLIEHNN 3a]a4 Ha JBM)KEHUE; pelIaTh PAKTUKO-
OPUEHTHPOBAHHBIE 33/1a4M HA HAUOOJIbIIINE U HAUMEHbBIIINE
3HAYECHUS, HA HAX0X/IEHUE IIyTH, CKOPOCTH U YCKOPEHMUS;

- YMETh OIEPUPOBATh MOHATUAMU: PAallMOHANbHAS (PYHKLU,
MokasareibHasi QyHKINS, CTeNeHHas (PyHKINS,

PKU3HEHHBIX TTPOOIIeM

morapudmuueckas QyHKUIUS, TPUTOHOMETPUYECKHE (PYHKIINH,




0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUSA:

- BJIaJIETh HABBIKAMU Y4EOHO-HCCIIEA0BATEIbCKOMN 1]
[IPOCKTHOI J1eATEIbHOCTH, HABBIKAMHU DPa3pelICHMUS]
po0em;

- BBUBIIATh NPUYMHHO-CJICJACTBEHHBIC CBS3U H
AKTyaJIM3UpOBaTh 3aJady, BBIIBUTATh THUIIOTE3y €€
[PEIICHN S, HAXOIUTh apTYMEHTHI JIs I0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHIA, 5|

3a/laBaTh I[apaMeTpbl

KPUTEPUU PELLICHHUS;
- AHAIM3UPOBATH IIOJIyYEHHBIE B XOJ€ PELICHHUS]]
3a1a4d  pe3yJIbTaTbl, KPUTHYECKH OLECHUBATH UX]

JIOCTOBCPHOCTb, IIPOrHO3UPOBATL HU3MCHCHUC B
HOBBIX YCJIOBUAX;
-~ YMCTb IICPCHOCUTH 3HAHUS B IIO3HABATCIIbHYIO U

IIPAKTUYCCKYIO obOactu KHU3HCACATCIIbBHOCTH,

- yMETb MHTErpUpPOBaTb 3HAHUA U3 Pa3HbBIX
MpeAMETHBIX 00J1acTel;

- BBIIBUT'AaThb HOBBIC naeu, npez[naraTL
OpI/IFI/IHaHI)HI)IG IIoaAXO0abl N pemeHI/m;

)5 CIIOCOOHOCTD X HCIIOIL30BaHUsA B

MO3HABATEILHON U COLMAIbHOM IMPAKTUKE

oOpaTHbIe (YHKINN; YMEHUE CTPOUTH IpaUKu U3YyUESHHBIX
(byHKIMH, UCTIONB30BATh TPAPUKH MPH U3YUEHUH MTPOLIECCOB U
3aBUCUMOCTEH, IPY PEIICHUH 3a/1a4 U3 APYTUX yueOHBIX
[IPEIMETOB U 3aJ]a4 U3 PeaJIbHOM KU3HU; BBIpAXKaTh (GOopMyIaMu
3aBUCUMOCTH MEXJly BEJIUUYNHAMY;

- YMETh pelIaTh TEKCTOBBIE 33a4H Pa3HbIX TUIIOB (B TOM YHUCIIe
Ha MIPOLIEHTHI, O U YaCTH, Ha IBH)KEHUE, paboTy, CTOUMOCTh
TOBapOB U YCIYT, HAaJIOTH, 3a/1a4i U3 00JIaCTU yIpaBJICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMH ); COCTABIIATH BBIPA)KECHHUS,
YpaBHEHHUSI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
MICCIIEI0BATh MTOJIYYEHHOE PELIeHUE U OLIEHUBATh
[IPaBOI0100HOCTh PE3YJIbTATOB;

- YMETh OIIEPUPOBATh MOHATUIMU: CpeaHee apu(PMETUUYECKOE,
MenaHa, HauOoJiblIee M HAaMMEHbIlIee 3HAYSHUs, pa3Max,
criepcus, CTaHAapTHOE OTKIOHEHHE YHCIOBOro Habopa; yMeTh
M3BJIEKATh, UHTEPIIPETUPOBATh HHPOPMAIIHIO, IPEICTABICHHYIO B
Ta0nuIax, Ha JuarpaMMax, rpadukax, OTpakaroIlyro CBOMCTBa
[pEaSIbHBIX MTPOLIECCOB U SIBJICHUIL; MPEACTaBIATH HHPOPMALUIO C
[TOMOIIbIO TAaOJIUI] U JUarpamMmm; UCCIIeI0BaTh CTATUCTUYECKUE
TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpaduecKuX METOA0B U
DIIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATh MOHATUAMU: CIIyYallHbIM ONBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTH CIYYalHOTO COOBITHS; yMEHUE BHIUUCIIATH
BEPOSTHOCTH C MCIIOJIb30BAaHUEM I'papHUECKUX METOOB;
[PUMEHSTH (POPMYJIBI CII0KEHUSI U YMHOXKEHHS BEPOSITHOCTEH,
KOMOMHATOPHBIE (PaKThl U (POPMYJIBI IPU PELICHUH 33/1a4;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4ailHBIMU BEJIMYMHAMH; YMEHUE MPUBOAUTH IPUMEPHI




MPOSIBJICHUS 3aKOHA OOJIBIINX YUCEI B IPUPOIHBIX U
OOIICCTBCHHEIX SIBIICHUSIX;

- YMETh OIEPUPOBATH MOHATHAMU: TOUKA, IPSIMasi, TNIOCKOCTb,
[IPOCTPAHCTBO, IBYTPAHHBIN Y01, CKPELMBAIOIINECS MIPSIMBbIE,
[apajyIeIbHOCTh U MEPIEHAUKYIISIPHOCTD NMPSMBIX U IUNIOCKOCTEH,
YTOJI MEKAY IPSAMBIMH, YIOJI MEXY IPSIMOM U INIOCKOCTBIO, YTOJI
MEXTy IUIOCKOCTSIMH, PACCTOSIHUE OT TOUKH JI0 INIOCKOCTH,
PAcCTOSIHUE MEXAY MPSMBIMHU, PACCTOSIHIE MEXY TUIOCKOCTSIMU;
YMEHHE HCIIONIb30BaTh MPH PELICHUHN 331a4 U3yYCHHBIEC (DaKThI U
TEOpEeMBbI IJIAHUMETPUH; YMEHHE OLIEHUBATh pa3Mepbl 00BHEKTOB
OKPY’KaIOLIETO MUPA;

- YMETh OIEPUPOBAThH MOHATUSIMU: MHOIOI'PaHHUK, CEUECHHE
MHOrOrpaHHMKa, Ky0, mapajuieJenunes, pusma, mupamuia,
(burypa 1 oBepXHOCTh BpalLlleHUs], IIMIIMH/P, KOHYC, 11ap, chepa,
ceueHus! (pUrypsl BpallleHUs, IIIOCKOCTb, Kacaromascs cepsl,
[UIMHIPA, KOHYCA, IUI0MIA b IIOBEPXHOCTH MUPAMUIBI, IPH3MBI,
KOHYCa, IWINHPA, TUI0IIa1b chepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeIenuIe1a, TMPaAMUAIBI, IPU3MBL,
[UIMHIpA, KOHYCa, Iapa; yMEHHe U300pakaTh MHOTOTPAaHHUKH H
[MOBEPXHOCTH BPAICHUs, UX CEUECHUS OT PyKH, C IOMOIIbIO
UEePTEKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX CPE/ICTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKHY;

- YMETh OIEPUPOBATH MOHATUAMU: JIBHKEHHUE B TIPOCTPAHCTBE,
M0100HBIE PUTYPBI B IPOCTPAHCTBE; HCITOJIF30BATh OTHOIIICHHE
ruiomiaiel moBepxHocTel 1 00beMOB OJOOHBIX GUTYD MPU

PEIICHUH 3a]1a4;




- YMETb BBIYUCIIATH TEOMETPUUYECKUE BEIUUUHBI (AJIMHA, YO,
rioniaib, 00bEM, MJIOLIA/Ab IOBEPXHOCTH ), UCIIONb3YSI
M3ydeHHBIC (JOPMYIIBI U METOBI;

- YMETb OIIEPUPOBATh MOHATUAMU: IIPSMOYTOJIbHAS CUCTEMA
KOOpJAMHAT, KOOPJAUHATHI TOYKHU, BEKTOP, KOOPAUHATEI BEKTOPA,
CKaJISIPHOE MPOM3BEIEHUE, YTOJI MEXIY BEKTOPAMH, CYMMa
BEKTOPOB, IPOM3BEICHUE BEKTOPA HAa YUCJIO; HAXOAUTH C
MMOMOIIIBIO U3YUEHHBIX (DOPMYJT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
[PACCTOSIHUE MEXAY ABYMS TOUKAMU;

- YMETb BBIOMPATh MOAXOAIIMMN U3YUEHHBIA METO/ JIIsl PELICHUS
3aJjauM, paclio3HaBaTh MaTeMaTHuecKue (PaKkThl U
MaTeMaTHYeCKUe MOJAEIH B IPUPOJHBIX U OOIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHHUE IPUBOJUTH IIPUMEPHI
MaTEMaTUYECKUX OTKPBITUHA POCCUICKON U MUPOBOM
MaTeMaTHYeCKOU HAyKH.

- YMETh OIIEPUPOBATH IMOHATHUSIMHU: ONPEIECICHUE, AaKCUOMA,
Teopema, CIeCTBUE, CBOMCTBO, IIPU3HAK, 10KA3aTEIbCTBO,
[paBHOCUJIbHBIE (DOPMYJIMPOBKHU; yMEHHE (HOPMYITHPOBATH
00paTHOE M MPOTUBOIIOJIOKHOE YTBEPK/IEHUE, IPUBOAUTD
[IPUMEPBI U KOHTPIIPUMEDPBI, UCIIOJIb30BATh METO
MaTeMaTU4YeCKON MHIYKIHN; IPOBOJAUTD TOKA3aTEIIbHbIE

[pacCy KJI€HHUs IIPU PELICHUH 3aa4, OLICHUBATD JIOTHYECKYIO
[IPaBUIILHOCTb PACCYXKICHUM;

- YMETb OIIEPUPOBATH ITIOHATUAMU: MHOKECTBO, ITIOJAMHOKECTBO,
OIEPALMH HAJI MHOXKECTBAMHU; YMEHHUE HCITOJIb30BaTh TEOPETHKO-
MHO>KECTBEHHBIHN anmnapar JJisl ONMCAHMS PEaJIbHBIX MIPOLIECCOB U
SIBIIGHUM TIPU PELLIeHUH 33/1a4, B TOM YHCJIE U3 IPYTUX YUeOHBIX

[pEeIMETOB;




- YMETh OIIEPUPOBATH MOHATHAMU: Tpad, CBA3HBIN rpad, 1epeBo,
UK, Tpad Ha INIOCKOCTH; YMEHHUE 33/1aBaTh M OMHCHIBATH Ipadbl
Pa3IMYHBIME CIIOCOOAMU; MCIIONIB30BATh Ipadbl IPU PELICHUN
3a1ad4;

- YMETh CBOOOJTHO OIIEPUPOBAThH MOHATUSMHU: COYETAHUE,
[IEPECTaHOBKA, YUCIJIO COYETAHUHN, YUCIIO IEPECTAHOBOK; OMHOM
HproTOHA; yMeHHE IPUMEHSATh KOMOMHATOPHBIE (PAKTHI U
[PACCY’KJICHHUs U1 PELICHHUs 3aa4;

-YMETb OIIEPUPOBATH MOHATHAMU: HATYpPaJIbHOE YUCIIO, LETI0E
YKCIJIO, OCTATOK 110 MOAYJIIO, PALIMOHAIIBHOE YHCIIO,
MPPALMOHAIBHOE YHCII0, MHOXKECTBA HATYyPAJIbHBIX, LIEIIBIX,
PallMOHAJIBHBIX, IEUCTBUTEIIBHBIX YHCEIl; YMEHUE UCII0JIB30BATh
[IPU3HAKU JETUMOCTH, HAUMEHBIINN OOIINI 1eIUTeNb U
HanMeHblIee o0liee KpaTHoe, alroput™M EBkina npu peieHun
3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU IIO3ULIMOHHBIMU CUCTEMAMH
CUMCIICHUS;

- YMETbh CBOOOJTHO ONIEPUPOBATh MOHATHSAMU: CTENIEHD C LIEJIBIM
[TOKa3aTeJIeM, KOPEHb HaTypPaJIbHOW CTENEHHU, CTENEHD C
[pallOHAIBHBIM ITI0KA3aTENIEM, CTEIIEHb C IEHCTBUTEIIbHBIM
(BelecTBEHHBIM) ITOKa3aTeNeM, Jorapugm ymucia, CHHYC,
KOCHHYC Y TAaHT'€HC IIPOU3BOJILHOIO YHUCIIA;

- YMETb ONIEPUPOBATH ITOHATUAMU: TOKIAECTBO, TOKAECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHU I
1 HEPaBEHCTB, PABHOCWIBHOCTh YPaBHEHUN, HEPABEHCTB U
CHCTEM, PALIMOHAJIBHBIE, UPPALMOHAIBHBIE, TOKA3ATEIbHBIE,
CTETIeHHbIE, IOTapu(PMUUECKHE, TPUTOHOMETPUUYECKHE
YPaBHEHUs, HEPAaBEHCTBA U CUCTEMBI; YMEHUE PEIIAaTh YPABHEHUS,
HEPABEHCTBA U CHCTEMBI C TOMOILBIO PA3JIMYHBIX IPUEMOB;




peliaTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C IaPAMETPOM;
[PUMEHATH YpaBHEHHsI, HEPAaBEHCTBA, MX CHCTEMBI JJISl PEIICHUS
MaTeMaTUYECKUX 3a7a4 ¥ 3a7a4 U3 Pa3InyHbIX 00JIacTell HAyKU U
[peaJbHON KU3HU,

-yMeTb CBOOOJIHO ONEPHPOBATH NOHATUAMU: rpaduk QyHKIMH,
oOpaTtHas QpyHKIUs, KOMIIO3UIIKS PYHKIIUN, TMHEHHAS (yHKIINS,
KBaJpaTH4Has QYHKLUSA, CTeNIeHHas: (GYHKLHUS C LIETbIM
[H0Ka3aTeieM, TPUrOHOMEeTpUuYecKre QyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUYECKUE (PYHKIMH, TIOKa3aTeIbHas U
orapugmuyueckas QyHKIUN; YMEHHE CTPOUTH TpaduKu
(byHKIMH, BRITIOTHITH TpeoOpa3oBaHus rpaguKoB QyHKIHA;
YMEHHUE MCII0JIb30BaTh rpaduku GYHKLUUHN ISl U3y4EeHUS
[IPOLIECCOB U 3aBUCUMOCTEH MU PELICHUH 3aa4 U3 IPyTUx
y4eOHBIX IPEAMETOB U U3 PEANbHOM KU3HH; BBIPAXKAaTh
(bopMyIaMu 3aBUCMOCTH MEX]y BETMUYMHAMU;

YMEHHE CBOOOIHO ONEPUPOBATH MOHATHAMHU: YETHOCTh (DYHKIINH,
MEPUOTMIHOCTD (DYHKIIMU, OTPAaHHYEHHOCTD (DYHKITHH,
MOHOTOHHOCTb (DYHKIIMH, SIKCTpEMYM (YHKIIUHU, HAUOOJIbIIIEE U
HaMMEHbIIIee 3HAaYeHUsT PYHKIIMN Ha TIPOMEKYTKE; YMEHHUE
[IPOBOJIUTH UCCIIE0OBaHNE (DYHKINH;

YMEHHUE HCII0JIb30BaTh CBOICTBA M rpaduku GyHKIMH 1715
pelLleHNs] ypaBHEHU, HEPaBEeHCTB U 3a/1a4 ¢ MapaMeTpaMu;
300pakaTh Ha KOOPIAUHATHOM MIIOCKOCTH MHOXKECTBA PEILICHHH
YpaBHEHHI, HEPAaBEHCTB U MX CHCTEM;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHATHIMMU:
[0CJIeI0BATENbHOCTD, apudMeTndecKkas mporpeccus,
reoMeTpHuueckas rmporpeccus, 0eCKOHEYHO yObIBaroIias
reoMeTpHuecKas IIPorpeccus; yMeHHe 3a/1aBaTh
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[1OCJIE/I0BATEILHOCTH, B TOM YHUCJIE C IOMOIIbIO PEKYPPEHTHBIX
hopmyu;

- YMETh ONIEPUPOBATH MOHSATUSMU: HEMPEPHIBHOCTH (PYHKIIHH,
ACUMITOTHI rpaduka GyHKIMH, IepBast U BTOPast IPOU3BOIHAS
(byHKIIUN, TeOMETPUYECKU U (PU3UYECKUN CMBICI MPOU3BOAHOM,
repBooOpa3Has, onpeAeNeHHbI HHTErpall; yMEHHE HAXOIUTh
ACUMITOTHI rpaduka GyHKIMH;, YMEHUE BBIYUCISATH TPOU3BOIHbBIC
CYMMBI, IIPOU3BEICHIS, YACTHOTO U KOMITO3HIINH (DYHKIIUH,
HAXOJUTh YPaBHCHHUE KacaTebHOU K rpaduKy QyHKIIUY;
[YMEHHE UCII0JIb30BaTh IIPOU3BOIHYIO JUISl HCCIIEA0BaHUS
(yHKIMMA, 17151 HAXO0XKACHUS HAUTYUIIero pelieHus B
[IPUKJIATHBIX, B TOM YHCJIE COI[MATIbHO-DKOHOMUYECKHUX U
(bu3nUeCcKUX 3a1a4ax, A OMpeeNieHUs] CKOPOCTH U YCKOPEHUS;
HAXOUTh IJIOMAAN U 00BEMBI (PUTYP C MIOMOIIBI0 HHTETPAIIa;
[IPUBOAUTH IPUMEPHI MATEMATUYECKOTO MOJIEIIUPOBAHUSA C
moMoIIbio AuddepeHIInaIbHbIX YPaBHEHUH;

- YMETh ONIEPUPOBATH MOHATUSIMH: KOMIIJIEKCHOE YHCIIO,
COTIPSKEHHBIE KOMIUIEKCHBIE YUCIIa, MOYJIb U apTYMEHT
KOMILIEKCHOTO YKciia, (opMa 3aIuCcCH KOMITJIEKCHBIX YHCEeT
(reomeTpHuyUecKasi, TPHTOHOMETpHUECKas U anredpandeckasi);
YMETh MMPOU3BOAUTH apu(PMeTUUECKUE TIEUCTBUS C
KOMILIEKCHBIMH YMCJIaMU; TPUBOJAUTH PUMEPHI UCTIOIb30BAHMS
KOMILJIEKCHBIX YHCEIT;

- YMETh CBOOOTHO ONIEPUPOBATH MOHSATUSIMU: CpEHEE
apudMeTHIecKoe, MearnaHa, HanOoJIbIllee 1 HANMEHBIIIEE
BHAYCHMUsI, pa3Max, JUCTIEPCHs], CTAaHIapPTHOE OTKIIOHEHUE IS
OTIMCAHUsI YUCJIOBBIX IAHHBIX; YMEHHE HCCIICIOBATh
CTATUCTUYECKUE JAHHBIE, B TOM YHUCJIE C TPUMEHEHHEM

11



rpadu4ecKuX METOJOB U 3JIEKTPOHHBIX CPECTB; rpaduuecKu
MICCIICIOBAaTh COBMECTHBIC HAOIOIEHHS C IOMOIIBIO IUarpamMm
[pacCEenBaHMs U JINHEWHOU PETPECCUU;

- YMETh HAXOUTh BEPOATHOCTH COOBITUI C HCIOIb30BAHUEM
rpagMuecKux METOA0B; IPUMEHSATh Ui PELICHUs 33134
(opMyJIbI CIIOKEHHS U YMHOKEHHsI BEPOATHOCTEH, (hopMyTy
[IOJTHOM BeposITHOCTH, popmyity bepHyiiin, KoMOMHATOpHBIE
(bakThl 1 POPMYIIBI; OIICHUBATH BEPOSITHOCTH PEATBHBIX COOBITHIA;
YMEHHE ONEpUPOBATh MOHATHAMU: CITydaiiHas BeIMYMHA,
pacripesielieHue BEpOsTHOCTEH, MaTeMaTHIECKOE OXKUIaHNUE,
IUCTIEPCUS U CTAHAAPTHOE OTKJIOHEHUE CIyYailHOM BEJIMYMHBI,
(byHKLIMU pacnpeeeHns U INIOTHOCTH PaBHOMEPHOTO,
[0Ka3aTeIbHOI0 U HOPMAJILHOTO PACIpEe/ICHH; yMEeHue
MICTI0JIb30BaTh CBOMCTBA M3YUYEHHBIX paclpe/leleHuil JUIst
peleHHs 3a]1a4; 3HAKOMCTBO C MOHATUSAMH: 3aKOH OOJIBIITNX
YFICEIT, METOABI BBIOOPOYHBIX UCCIIEIOBAHMIA; YMEHUE TIPHBOIUTD
MIPUMEPHI MPOSIBIICHHUS 3aKOHA OOJIBIINX YHCENT B TPUPOTHBIX U
OOIIECTBCHHEIX SIBJICHUSIX;

- yMETh CBOOOTHO OTIEPUPOBATH TOHATHIMH: TOUYKA, IPSIMas,
[JIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIyY, MIIOCKUH yroJl,
NIBYTPaHHBIN YIOJ, TPEXTPaHHBINA yTroJ, epeceKaroImecs,
napajiesibHble U CKpelIMBaroLecs NpsMble, TapaljelbHOCTh U
MEepIEHANKYISIPHOCTD MPSIMBIX U IIIOCKOCTEH, YTOJI MEXTY
MPSMBIMH, YTOJ MEXJy MPSIMOM U IJIIOCKOCTBIO, YTOJI MEXTY
MUIOCKOCTSIMHU; YMEHHE UCTIOIb30BaTh MPH PEIICHUH 33124
M3ydeHHBIE (PAKTHl M TEOPEMBI ITITAHUMETPUH; YMEHHE OIICHUBATh
pa3Mepbl 00BEKTOB B OKPYIKAIOIIEM MHpE; YMEHHE OTIEPHPOBATh

[MOHATHUAMU. MHOT'OT'PAaHHHUK, CCUCHUC MHOI'OI'paHHUKaA,
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[PaBUIBHBII MHOTOTPAaHHUK, IPU3Ma, TUpamMuaa, purypa u
[MOBEPXHOCTh BpaLICHUs, IUIMHIIP, KOHYC, map, chepa,
pa3BepTKa MOBEPXHOCTH, CEUCHHUS KOHYCA U IIMJIMHIPA,
[apajjiesibHble OCH WJIM OCHOBAaHUIO, CEYEHHUE 11apa, MII0CKOCTb,
Kacarolascs cepsl, HUINHAPA, KOHyCa; YMEHHUE CTPOUTh
CeueHHe MHOTOIpaHHHKA, N300pakaTh MHOTOTPAHHUKHU, (PUTYPBI
1 TOBEPXHOCTH BpAILEHUsI, UX CEUEHHs], B TOM YHCIIE C IOMOIIbIO
DIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTH CBOMCTBA
reOMETPHUECKUX (PUTYD, CAMOCTOSTENHHO (POPMYITHPOBATH
OTIpe/IeIIeHNUs] N3yJaeMbIX (QUTYDP, BBIBUTATh TUTIOTE3BI O
CBOICTBAaX U MPU3HAKAX T€OMETPHUECKUX (PUTYDP, 0OOCHOBHIBATH
WU OIIPOBEPraTh UX; YMEHUE IMPOBOJUTH KIacCU(UKALUIO GUTYD
[10 PA3JIMYHBIM [IPU3HAKAM, BBIIOJIHATH HEOOXOAUMBIE
ITOTIOJIHUTEIIbHbBIE TIOCTPOCHUS;

- YMETb CBOOOHO ONEPUPOBATH MOHATHIMU: TUIOMIAAb (PUTYPBI,
00BeM (DUTYpBI, BEJTMUUHA yTiIa, PACCTOSHUE OT TOUKHU JI0
TIOCKOCTH, PACCTOSTHAE MEXKIY MPSMBIMHU, PACCTOSTHIE MEKIY
[IOCKOCTSIMH, TUIOMIAh c(hephl, III0MIAIh ITOBEPXHOCTH
[ paMU/JIbl, TPU3MBI, KOHYCa, [IMINHIAPA, 00BEM KyOa,
[PSIMOYTOJIBHOTO Mapajulesenumnea, MMpaMu/Ibl, TPU3MBI,
[WINHApA, KOHYCa, 1I1apa; yMEHHE HaXOAUTh OTHOIIEHUE
00BEMOB MOAOOHBIX QUTYD;

- YMETh CBOOOTHO OIIEPUPOBATH MOHATHIAMMU: JBHKEHHE,
MapajieNIbHbIA IEPEeHOC, CHMMETPHS Ha TUIOCKOCTH U B
[IPOCTPAaHCTBE, IOBOPOT, MpeoOpazoBaHuE MOJ00uS, TOJOOHBIE
(burypsbl; yMeHHEe paclio3HaBaTh paBHbIE U MOJO0HBIE (GUTYPHL, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, ApXUTEKTYPE; yMEHUE
MCTIOJTB30BaTh TE€OMETPUIECKHE OTHOMICHHSI, HAXOTUTh
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reOMETPUYECKUE BETUYMHBI (JIMHA, YTOJ, TUIOIaab, 00bEM) IIPH
PELICHUHN 33124 U3 APYTHX YUEOHBIX TPEIMETOB U U3 PEaTbHOM
PKU3HU;

- YMETh CBOOOJJHO OIIEPUPOBATH MOHATUAMU: IPAMOYTOJIbHAS
cucTeMa KOOPJUHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEACHNE BEKTOPA Ha YUCIIO,
pas3jioKeHUE BEKTOpa o 6a3ucy, CKaIsipHOE IPOU3BEIECHUE,
BEKTOPHOE IIPOU3BEICHUE, YTOJI MEX/1y BEKTOPaMU; YMEHHE
MICII0JIb30BaTh BEKTOPHBIN U KOOPAUHATHBIN METOA JUIsl pELICHUs
reOMETPUYECKUX 33/1a4 U 33/1a4 IPYTUX y4eOHBIX IPEIMETOB;
OIIEpUPOBATH MOHIATUSIMU: MaTpuLa 2X2 u 3X3, onpeenuTenb
MaTpUIIbl, TEOMETPUUYECKUI CMBICI ONIPEIETUTEIS;

- YMETh MOJIETUPOBATh PeabHbIC CUTYallUU Ha SI3bIKE
MaTeMaTHKH; COCTABIATh BbIPAXKEHUS, YPABHEHUS, HEPABEHCTBA U
X CHCTEMBI 10 YCJIIOBHUIO 3a/1a4M, UCCIIEI0BATh IIOCTPOEHHBIE
MO/JIEJIN C HUCIIOJIb30BAHUEM allllapaTa aaredpsl,
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3yibTaT; CTPOUTh
MaTeMaTHUYeCKHUE MOJIEH C TOMOUIbIO0 TEOMETPUYECKUX TTOHATUI
1 BEJIMUMH, pellaTh CBSI3aHHbIE C HUMU MTPaKTUYECKHE 3a/1a4H;
COCTaBIIATh BEPOSTHOCTHYIO MOJIETb U HHTEPIPETUPOBATH
[10JTy4YE€HHBIN pE3yJIbTaT; pelaTh IPUKIIAJAHbIE 3a1a4U
CpEICTBAMU MaTEMATUYECKOTO aHAJIN3a, B TOM YHCIIE COLUAIBHO-
HKOHOMHUYECKOTO U (PH3UUECKOTO XapaKTepa;

- YMEHUE BBIOMPATh MOJXOISIINI METO ITIsl pEIICHHs 3a]1a4H;
MOHMMAaHNUE 3HAYUMOCTH MaTEeMAaTUKH B U3yUE€HUU MPUPOTHBIX U
OOLIECTBEHHBIX MPOIIECCOB U SIBICHUN; YMEHHUE PACIIO3HABATH

ITPOSABJICHUEC 3aKOHOB MAaTEMAaTUKH B HCKYCCTBEC, YMCHUC
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[IPUBOAUTH IIPUMEPBI MATEMATUYECKUX OTKPBITUN POCCUMCKON U
MUPOBOM MaTeMaTU4eCKOM HaAyKu

OK 02 Hcnonp30BaTh
COBpPEMEHHBIE CPEJICTBA
[MOKCKa, aHAJIN3a 1
WHTEPIIPETauy HHHOPMAITUH,
1 MH()OpMaIOHHBIE
TEXHOJIOTHH JJIs1 BBIIIOJTHEHHS
3a1a4 MpodecCHOHATbHON
eITeIbHOCTH

B oGnactu OCHHOCTHU HAYYHOI'O ITO3HAHHA:

-c(hopMUpPOBAaHHOCTD MHPOBO33pPEHUS,)
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKHU M OOILIECTBEHHOM IPAaKTUKH,
OCHOBaHHOTO Ha Jaore KyJbTYD,

CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOEr0 MecTa B
MOJUKYJIBTYPHOM MHPE;

- COBEpPIICHCTBOBAHHME S3bIKOBOW M YHTATEIbCKOM
KyJIBTYpbl KaK CpEICTBAa B3aHMOJCHCTBUS MEXIY|
ITIOBMHU ¥ TIO3HAHHSI MUDA;

- OCO3HAaHHWE LIEHHOCTH HAYYHOH JeATEeIbHOCTH,
TOTOBHOCTb ~ OCYIIECTBIISITh  INPOEKTHYIO U
MCCIIEIOBATENBCKYIO JeSITETbHOCTh WHIMBHYaTHHO
1 B rpyImie.

Onnanenue YHHUBEpCAIbHBIMU
[03HABATEIbHBIMU JEUCTBUSIMMU:

B) paboTa ¢ MHpOpMaLueil:

- BJIAACTb HABBIKAMH IIOJIYUCHUA I/IH(1)0pMaI_II/II/I H3

y4eOHBIMU

MCTOYHHUKOB Pa3HBIX THUIIOB, CaMOCTOSATCIIBHO
OCYIIECTBIISATh MMOUCK, aHAJIW3, CUCTEMATH3AIHI0 U
MHTEpIpeTaluio HHGOPMalUU pa3IudHbIX BUIOB U
(dhopm mpecTaBIeHNUS,

- CcO37aBaTh TEKCThl B PA3NIUYHBIX (opMaTax C
y4eTOM Ha3HaueHus UHoOpManMu U IeJIeBOH

ayJUTOpUH, BbIOMpas  ONTHUMAJIBHYIO  (QOpMmY|

- yMeTh OIIEpUpPOBATh NOHSATHAMH: pAlMOHATbHAS (QYHKIHS,
nokaszareiabHas GYHKLUS, CTeTIeHHas (QyHKIHSL, IorapuMuieckas
(yHKLHS, TPUTOHOMETPHUYECKUE (PYHKUIUHU, 0OpaTHbIe (YHKIIHUHU;
YMEHUE CTPOUTH IpadUKy HM3YHYEHHBIX (YHKIMH, UCIIOIb30BaTH)
rpadyKd TpU U3YyYEHHH TMPOIECCOB W 3aBUCHUMOCTEH, NpH
pPELICHUH 3a7ad W3 JPyruxX YYeOHBIX MpPEAMETOB M 3a1ad W3
peaNbHOW JKM3HH; BBIpaXKaTh (OpPMyJaMu 3aBHCUMOCTH MEXKIY
BEJIMYNHAMU;

- YMEThb ONEPHPOBaTh MOHSATHAMH: TOXIECTBO, TOXKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CUCTEMA yPaBHEHUH U
HEPaBEHCTB, PABHOCUIBHOCTh YPAaBHEHHH, HEPABEHCTB U CHCTEM,
palMoOHAJIbHBIE, WPPAIMOHAIBHBIC, TOKA3aTeNbHbIC, CTCICHHBIE,
lorapupmMuIecKue, TPUTOHOMETPHUYECKHE YpaBHEHHS,
HEpAaBEHCTBA U CUCTEMbI; YMETh peIIaTh ypaBHEHHsI, HEPABEHCTBA|
1 CHCTEMBI C IOMOIIBIO PA3JIMYHBIX IPUEMOB; pelllaTh YpaBHEHUS,
HEpaBEHCTBA M CHCTEMBI C MapaMeTpoM; IMPUMEHSTh YpaBHEHUS,
HEPaBEHCTBA, X CUCTEMBI JUISl PELLICHUs] MaTeMaTHUECKUX 3ajiau U
3ajjay U3 pa3IMuHBIX 00JacTell HAyKU U peabHON JKU3HU;

yMETb CBOOOJHO OINEpPUPOBATH MOHATUSMU: JIBUJKEHUE,
[apaJUICIbHbII  IIEPEHOC,
[IPOCTPAHCTBE, MOBOPOT, MpeolOpa3zoBaHHe MOA00US, MOJO0OHBIE

(burypsl; yMeTh pacrio3HaBaTh paBHbIE U MOJO0HBIE PUTYPBI, B TOM|

CUMMCTpUA Ha IIJIOCKOCTH W B

UHCJIC B IIPUPOAC, UCKYCCTBC, ApXUTCKTYPEC; YMCTH UCIIOJIb30BATh|
FCOMETPHUICCKUC HaxoauThb TCOMCTPUYCCKUC

BCJIMYHHBI (IIJ'II/IHa, yTroJ, rmjaomansb, O6’beM) IIpH PCUICHWU 3a/1a4 U3

OTHOIICHMA,

MPCACTABJICHUA U BU3YyaJIM3alluN,

NPYTUX y4eOHBIX IPEAMETOB U U3 PEANBbHOM KU3HH

15



- OLICHUBATh AOCTOBCPHOCTD, JICTUTUMHOCTD

nHpOpMAlUK, €€ COOTBETCTBUE

MOPAJIBHO-3TUYCCKUM HOPMaM;

IMpaBOBbBIM Ui

- MCIIOJIB30BaThb CPCIACTBaA I/IH(bOpMaI_[I/IOHHBIX Hu

KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pPEIICHUY
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 41
OpraHU3alMOHHBIX 3aJa4 C CO6J'II-OI[€HI/IGM

TpeOOBaHUN SPTOHOMHKH, TEXHUKH OC30MaCHOCTH,
TUTHEHBI,  pecypcocOepekeHus,

HOPM,

IIPaBOBBIX 41

PTUYCCKHUX HOpM  WH(POPMAIMOHHOH
0e30IMacHOCTH;

- BJIQJICTh HABBIKAMH pACIlO3HABaHUS W 3alUTHI
nHpopManuu, HWHPOPMAITMOHHOMN

JIMYHOCTH

0€30I1aCHOCTH

OK 03 [1nanupoBaTh 1
[peaTn30BhIBATH COOCTBEHHOE
pohecCuoHaIBbHOE U
ITMYHOCTHOE Pa3BHUTHE,
peANPUHUMATENIBCKY IO
NesITeIbHOCTD B
npodeccnoHaabHOM chepe,
MICTI0JIb30BaTh 3HAHUS MO
(uHAaHCOBON TPAMOTHOCTH B
[Pa3TMYHBIX KHU3HEHHBIX
CUTYyaIHsIX

B o6nacTi 1yXxOBHO-HPAaBCTBEHHOT'O BOCITUTAHUS:

-- c(OpPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS,
TUYECKOI0 MTOBE/ICHNUS;

- CIIOCOOHOCTh OLIEHHWBATh CUTYallMI0 U MPUHHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJILHO-
HPaBCTBEHHBIE HOPMBI U [ICHHOCTH;

- OCO3HaHHME JMYHOTO BKJIaJa B IIOCTPOCHUE
YCTOHYUBOTO Oy TyIIEro;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJUTENSM U
(MIM) OpyruM Yi€HaM CEeMbHU, CO3/IaHUI0 CEMbH Ha
OCHOBE  OCO3HAaHHOTO  MpPHUHATHA  LIEHHOCTEH
CEMEWHON W3HU B COOTBETCTBUU C TPATULIUSIMU

HaponoB Poccuu;

- YMETh OIEPHUPOBATH HNOHATUSIMU: panroHaIbHBIE,
MPpALMOHAJIBHEIE, IIOKa3aTeJbHBbIE, CTEIICHHBIE,
lorapuMuueckue,  TPUTOHOMETPUYECKHE  YPaBHEHUS U

HEPABEHCTBA, UX CUCTEMBI;
- yMeTh OIEepPUPOBaTh TMOHATUSMU: MHOTOTPAHHHK, CEUYCHUE
MHOTOTPaHHHKA, KyO, Napaienenunes, MOpu3Ma, TUPAMUIA,
¢dburypa 1 moBepxHOCTh BpallleHUs, IUIUHAP, KOHYC, ap, chepa,
ceueHus (GUTypbl BpallleHHUs, IMJIOCKOCTh, Kacawmascs cgepsl,
MUIIMHOpPA, KOHYCA, IJIomaab MMOBEPXHOCTU MUpaMUAbI, ITPU3MBEIL,
chepsl, KyO0a,
MAPaMUBI,  IPU3MBI,

KOHyCa, IWJIWHIpA, obbeM

[IPSIMOYTOJIBHOTO

oAb
napajuiesienumnena,
[MTUHIPA, KOHYCA, IIapa; YMEHHE H300pakaTh MHOTOTPAaHHUKH H
MOBEPXHOCTH BpAIICHHs, UX CEYCHHUS OT PYKH, C TOMOIIBIO

UCPTCIKHBIX HWHCTPYMCHTOB U JJICKTPOHHBIX CPCACTB; YMCTH
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OBnajieHue  YHUBEPCAIBHBIMU  PEryJSATUBHBIMU
IEVCTBUSIMMU:

a) CAaMOOpPraHU3aIUs:

- CaMOCTOSITEIbHO OCYIIECTBIISATH MO3HABATEJIBHYIO
NesITeNIbHOCTD, BBISBISITH MPOOJIEMBI, CTaBUTh U
(dhopMynHupoBaTh 3aaun

O6pa3OBaTCHBHOﬁ JACATCIIBHOCTH W KHM3HCHHBIX]

COOCTBEHHEIE B

CUTyalUsiIX;

CaMOCTOATCIIBHO COCTABJIATH IIJIaH PCHICHUS]

npoOIeMbl € Y4eTOM HMMEIOIIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH H MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIocOOCTBOBaTh (YOPMUPOBAHUIO U IPOSIBICHUIO
[IMPOKOM SPYIUIMHM B pa3HbIX OO0JIACTSX 3HAHMIH,
[MOCTOSIHHO TIOBBIIATh CBOM 0Opa3oBaTeNIbHBIA U
KyJIbTYPHBIN YPOBEHB;

0) CAaMOKOHTPOJIb!

MICIIOJIb30BAaTh MpPUEMbl pe(pIeKCUU s OLIEHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHMUS;

YyMETh OLEHHUBaTh PUCKH U CBOEBPEMEHHO
[IPUHUMATD PEIICHUS TI0 UX CHUKEHHIO;

B) SMOILIMOHABHBIM WHTEIUIEKT, MpPEeaNnoaratolni
c(hOpMHUPOBAHHOCTH:

BHYTPEHHEN MOTHBALIMU, BKIIOYAIOIIEH CTPEMIICHUE
K JIOCTHDKCHHIO TII€IM W YCNeXy, ONTHMHU3M,

MHUIUATUBHOCTb, YMCHUC )IefICTBOBaTB, ncxoasa M3

[pacrio3HaBaTb CHMMETPHUIO B IIPOCTPAHCTBE; YMETh PACIO3HABATH
[IPaBUJIbHBIE MHOT'OI'PaHHUKH;

- yYMETb OIIEpUPOBATh MOHATUAMU: INPSIMOYIOJbHAs CUCTEMA
KOOpAMHAT, KOOPAWHATBI TOYKH, BEKTOP, KOOPIMHATBHI BEKTOPA,
Yrol MEXIy BEKTOPAMH, CyMMa

HaxoguTb C

CKaJLIPHOC IIPOU3BEICHHC,
BCKTOPOB,
IMOMOIIBbKO N3YUCHHBIX (1)OpMy.]'I KOOpAHHAThlI CCPCANHBI OTPC3Ka,

IIPOU3BCACHUE BCKTOpa Ha 4YMHUCIIO,

PacCTOAHNEC MCKIY ABYMS TOUKaAMU

CBOHX BO3MOJKHOCTEI;
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- OMIIaTHH, BKJHO‘-IaIOH_[eI;'I CIIOCOOHOCTh ITOHHUMATH|
OMOIUOHAJIBHOC COCTOAHUC APYTrUX, YUUTBIBATH CTO|
P OCYIICCTBJICHNHW KOMMYHHKAIUU, CIIOCOOHOCTH|
K COUYBCTBHUIO U COIICPCIKUBAHUIO,

- CONMAJIbHBIX HABBIKOB, BKIIFOYAIOIIHUX CIIOCOOHOCTD
BLICTPAUBATL OTHOHICHHUA C APYTHMMHU JIFOAbMU,
3360TI/ITI>CH, NPpOABJIATL HMHTCPEC H©U  Pa3pPCIIATh

KOH(JINKTHI

OK 04 DddexTuBHO
B3aMMO/JICICTBOBATh U
[paboTaTh B KOJUIEKTUBE U
KOMaH/1e

FOTOBHOCTBH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH U
CaMOOIIPEEIIEHUIO;

-OBJIaJICHE HABBIKAMHU YYEOHO-HCCIIEA0BATEIbCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBnazieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
TEVICTBUSIMMU:

0) COBMECTHasl IeITEIIbHOCTb:

- TOHMMAaTb W HCIOJb30BaTh IPEUMYILECTBA
KOMaHIHOW ¥ UHJIMBUyaJIbHOU paboThI;

- INPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH,
OpraHu30BbIBaTh U KOOPAMHUPOBATH JECUCTBUSA 10 €€
ITOCTVKEHUIO: COCTaBJATh  IUIAH  JEWCTBHH,|
[paclpeiesATh POJIM C YY€TOM MHEHUH YYaCTHUKOB

00CYyXJaTh pe3yIbTaThl COBMECTHOM paboThI;

- YMETb OIIEPUPOBATh MOHATUAMU: CIyYalHBIN ONBIT U CIIy4YaliHOE
COOBITHE, BEPOSTHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYHUCIATH
BEPOATHOCTb C  MCIOJNb30BaHUEM TIpaUUYecKuX METOJIOB;
[IPUMEHSTh (OPMYJIbl CIOKEHUS UM YMHOXEHHS BEpOSITHOCTEH,
KOMOUWHATOpHblEe (akThl W (OpMyJbl TNpPU pEIIeHUH 3a/ay;
OLIEHUBATh BEPOSITHOCTU pEaJbHBIX COOBITUH; 3HAKOMCTBO CO
CIIy4alHBIMU  BEJIMYMHAMH; YMEHHE IPHUBOJUTH IPUMEPHI
MPOSIBICHUS] 3aKOHAa OONBIIMX YHCET B HPUPOAHBIX H
OOIIECTBCHHEIX SIBIICHUSIX;

- yMeTh CBOOOJIHO ONEPUPOBATh MOHATHUAMHU: CTENEHb C LIEJIBIM
[TOKa3aTeleM, KOPEHb HaTypaJbHOU

CTCIICHU, CTCIICHb C

palMOHANFHBIM ~ TIOKa3aTeseM, CTeNeHb C JICHCTBUTEIHHBIM|
(BelecTBEHHBIM) [TOKa3aTeseM, JIorapu(dM uuciia, CHHYC, KOCUHYC
1 TAHT'€HC TIPOU3BOJIBHOTO YHUCIIA;

- YMETh CBOOOJIHO OMNEpUpOBaTh MOHATUAMU: Tpaduk QyHKIMH,

oOpaTHas (yHKUUSA, KOMIIO3UIMS (PyHKIMH, TuHeitHas QyHKIus,
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- KOOPAUHUPOBATH U BBIIIOJHATD pa60Ty B YCJIOBUAX]

[pEaTbHOTO, BUPTYAIBHOIO M KOMOWHHUPOBAHHOTO|
B3aMOJCHCTBUS;
- OCYILECTBJISITh  IMO3UTHUBHOE  CTPATETHMYECKOE

[MOBEJICHUE B PAa3IUYHBIX CHUTYAIHSIX, IPOSIBIIATH
TBOPYECTBO U BOOOpAKEHHE, OBITh MHUIIMATHBHBIM.
OBnafieHue  YHUBEPCAIbHBIMU  PETrYyJIATUBHBIMU
TeVCTBUSIMMU:

) IpUHATHE Ce0sl U IPYTUX JIFOACH:

- IPUHUMATh MOTUBBI U apTyYMEHTHI JAPYTHUX JIIOJIEH
[IpU aHAJIM3E PE3YJIbTATOB JEATEIbHOCTH;

- PU3HABATh CBOE MIPABO U MPABO JPYTUX JIIOAEH HA)
OIIOKH;

- pa3BUBaTh CIOCOOHOCTH TOHUMATh MUP C MTO3UIIHH
IPYroro 4enoBeKa

CTCIICHHAasA C  ICIbIM|

byHKIUSA
dyHKIMM,

IHoKa3aTrcjbHas

byHKIHS,
TPUTOHOMETPHUECKUE
byHKIIUH,

iorapudmudeckas GyHKIHH, YMETh CTPOUTh Tpaduku HyHKIIHH,

KBaApaTHU4Hasi
[oKaszareseM, o0OpaTHbIE
TPUTOHOMETPUYECKUE u

BBITIOJIHSITH MPe0Opa3oBaHus rpa@uKoB HyHKITHI;
- yMeTh HCIOJb30BaTh TpapuKd QYHKIUH 11 H3YUYCHUs
[POIIECCOB M 3aBHCUMOCTEH MPH pEIICHUH 3aa4 W3 JPYTruX
YIeOHBIX TMPEIMETOB W M3 pPEAITbHON JKU3HU; BBIPAKAThH
(bopMyIaMu 3aBUCIMOCTH MEX/y BETHUYMHAMU;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: YETHOCTh (DYHKIIUH,
byHKIIUY, byHKIIY,
MOHOTOHHOCTh (DYHKIIMH, IKCTpEMyM (YHKIMH, HAUOOJIbIIECE U

3Ha4YCHUA (1)YHKI_II/II/I Ha IIPOMCIKYTKEC, YMCTDH

NMCPUOANIHOCTD OIrpaHUYCHHOCTD
HavMEHbIIIEe
[IPOBOAMTH HCCIIEIOBaHUE (PYHKIINH;

- YMEeThb UCIONB30BaTh CBOMCTBAa M Tpaduku (QyHKIMHA s
pELICHNUS] YpaBHEHUM, HEPABEHCTB M 3a/Ja4y C IapaMmeTpamu;
M300pakaTh Ha KOOPJIWHATHOM TJIOCKOCTH MHOXKECTBA pEIICHUN
YPAaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05 OcymiecTBisATh YCTHYIO
U TUCHbMEHHYIO
KOMMYHHKAITIIO Ha
FOCYIapCTBEHHOM SI3BIKE
Poccuiickoit @exneparuu ¢
yaeToM ocoOeHHOCTeN
COITMATBHOTO M KYJIbTYPHOTO
KOHTEKCTa

B 001acT 3CTETHYECKOr0 BOCIIUTAHUS:

9CTCTUYCCKOC OTHOLNICHUEC K MHPY, BKIIOYas

PCTETUKY ObITa, HAYYHOTO U  TEXHUYECKOIO
TBOpPUECTBA, CIOPTa, Tpyda U OOIIECTBEHHBIX
OTHOIIICHH;

- CIIOCOOHOCTH BOCIIPUHUMATh pPa3JIN4YHBIC BHUIBI
MCKYCCTBA, TpAAUIIUHU U TBOPUYECTBO CBOCT'O U IPYTUX
HApOJ0B, OINYyIIaTb SMOLHWOHAJIBHOC BO3)I€I>'ICTBH6

- YMCTH OIICpUPOBATH IIOHATHAMU: CPCAHCC apI/I(l)MeTI/I‘IeCKOC,

MenuaHa, HauOosblllee M HaWMEHbIee 3HAYEHUs, pa3Max,
UCTIepCHs, CTaHAapTHOE OTKJIOHEHUE YMCIIOBOI0 HabOpa; yMeHHUe
M3BJICKATh, UHTEPIPETUPOBATh HH(OPMAIIHIO, TPEICTABICHHYIO B
Tabyniax, Ha auarpammax, rpa@ukax, oTpakarollyl0 CBOWCTBA
[pEaSIbHBIX MPOLIECCOB U SBJICHUI; IPEACTABIATh HHPOPMAIUIO C
ITOMOIIIBIO Ta6J'II/IH U auarpamm; HUCCICA0BATH CTATHCTUYCCKHUC

JIAHHBIC, B TOM YHUCJIC C IPUMCHCHHUEM rpa(bnqecm/[x METOA0B U

HICKYCCTBa;

PDJIICKTPOHHBIX CPEACTB,
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- yOS)KICHHOCTh B 3HAUMMOCTH JJISI JIMYHOCTH U
00IeCTBAa OTEUECTBEHHOI'O I MUPOBOI'O HCKYCCTBA,
DTHUYECKUX KYJBTYPHBIX TPaJAMLMN U HAPOAHOIO
TBOPYECTBA,;

- TOTOBHOCTb K CaMOBBIP&XKCHHUIO B Pa3HBIX BUJAX|
CKYCCTBAa, CTPEMIICHHE KauecTBa|

TBOp‘lCCKOfI JINYHOCTH,

IIPOABJIATD

OBnazieHue YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU
e CTBUSIMU

a) oOmeHue:

- OCYIIECTBIISITh KOMMYHHKAIMM BO Bcex cdepax
PKU3HU,

- pacmo3HaBaTh HeBepOaJIbHBIC CPEJICTBA OOIICHHUS,
MOHUMATh

3HAa4YCHUC COIIMaJIbBHBIX

KOH(JINKTHBIX|

3HAKOB,
[pacro3HaBaTh MPEIMOCHUIKI
CUTYaIMi U CMSTYaTh KOH(JIUKTHI,
- pa3BepHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY]

3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCICTB

- YMETb ONEpPUPOBATh IMOHATUSAMU: TOYKA, MpsMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JBYTPaHHBIA YIOJ, CKpEIIMBAIOIIUECS NPSMBIE,
[1apaJUIEIbHOCTD U MEPIEHAUKYIISIPHOCTD MPSMBIX U IIOCKOCTEH,
YTOJI MEXAY NMPSAMBIMHU, YTOJ MEXAY MPSMOM U MJIOCKOCTBIO, YIoJ
MEXIYy IUIOCKOCTSMHM, pacCTOSSHUE OT TOYKHA JI0 IIOCKOCTH,
[PACCTOSIHUE MEXAY IIPSMBIMU, PACCTOSIHUE MEXKY INIOCKOCTSIMU;
- YMETh HMCIOJIb30BaTh MPHU PEHICHUH 3a/1ad U3yueHHbIe (aKThI U
TEOpEeMbl IJIAHUMETPUHU; YMEHHE OIICHHWBATh pa3Mepbl 0OBEKTOB
OKpYXaroIero Mupa

OK 06 IIposBisaTe

rpa)X TaHCKO-TTAaTPUOTHUECKYIO
MO3UIUIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBEICHHUE HA
OCHOBE TPaTUIIMOHHBIX
00111eYeTI0BEUECKIX
[ICHHOCTEH, B TOM YHCJIE C
y9IeTOM rapMOHU3AINN
MEKHAIMOHATBHBIX U
MEKPETUTHO3HBIX OTHOIICHUH,

OCO3HaHME  OOyYarOUIMMHUCS
rpakJTaHCKON MIEHTUYHOCTH;

- [IeJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHEH O3ULIUY
ITMYHOCTH OCHOBE
Poccuiickoit  denepanmu,

POCCUICKOH|

Ha JlyXOBHO-HPaBCTBEHHBIX]
[IECHHOCTEH HapoIOB
nu

MCTOPUUCCKHUX HAallMOHAJIbHO-KYJIbTYPHBIX|

TpaJIuLINii, 3HAYUMBIX

NEHHOCTHO-CMBbICIIOBBIX

(hopMHUpOBaHHE CHUCTEMBI
YCTaHOBOK,
QHTHKOPPYIIIHOHHOTO MHUPOBO33PEHUS,

IIPpaBOCO3HAHMU, 9KOJOTrHYECKOM KYJbTYPHI,

- YMETb ONIEPUPOBATH IOHATUSAMU: IIPSAMOYTOJIbHAS CUCTEMA
KOOpPAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE IPOMU3BEACHUE, YTOJ MEXKy BEKTOpaMU, CyMMa
BEKTOPOB, IPOU3BEIECHNUE BEKTOPA HA YUCIIO; HAXOJUTH C
MMOMOIIBIO U3YYEHHBIX (HOPMYJT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
[PACCTOSIHUE MEXY ABYMS TOUKAMU;

-yMEeTb BBIOMPATh TOIXOIAIINNA U3YUYEHHBIN METO JJIS pEIICHUS
3a/auu, pacro3HaBaTh MaTeMaTHYECKUe (PaKThI U
MaTeMaTHYeCKUe MOJICTH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBJIEHUSIX, B UICKYCCTBE; YMEHHUE IPUBOAUTD IIPUMEPHI
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[IPUMEHATH CTaHAPThI
AQHTUKOPPYILIMOHHOIO
[IOBEICHUS

CIIOCOOHOCTH CTaBUTH IEIH M CTPOUTH KU3HCHHBIS
[LIaHEBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:

- OCO3HAaHME CBOMX KOHCTUTYIIMOHHBIX MpaB W
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TTPABOTIOPS/IKA;

- [PUHATHE  TPAAUIHOHHBIX
00I1IeUeIOBEUEeCKUX T'YMaHUCTUYECKUX 5

HanmlMOHAJIbHBIX,

JICMOKPATUYCCKUX HGHHOCTeﬁ;

- T'OTOBHOCTb IMPOTHUBOCTOATH HNaCO0JIOrny

PKCTpEMHU3MA, HallMOHAIN3Ma, KkceHo(oouwu,
IMCKPUMUHAIIMM TI0 COUHUAIBHBIM, PEIUTHO3HBIM,
[PacOBBIM, HALIMOHAJIbHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO NEATEIbHOCTh B
MHTEpecax TPakIaHCKOTo 00IEeCTBa, yYaCTBOBATH B
CaMOYIIPaBJICHUU B o011eo0pa3oBaTeIbHOM
OpraHu3alMK U JETCKO-FOHOIIECKUX OpraHU3aIusix;
- YMEHHUE B3aWMOJICHCTBOBATh C COLMAJIbHBIMU
MHCTUTYTaMHU B COOTBETCTBHH C UX (YHKIUSIMH U
HAa3HAYCHHUEM;

- TOTOBHOCTh K T'YMAHUTAPHOW M BOJIOHTEPCKOH
EeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- c(hOpMHPOBAHHOCTh POCCHICKON Tpa)IaHCKOH
MJICHTUYHOCTH, NAaTPUOTU3MA, YBAXKEHHUSI K CBOEMY
HapO/y, YyBCTBa OTBETCTBEHHOCTH nepen PonuHoi,
FOpJIOCTH 3a CBOW Kpai, cBOK PoauHy, CBOM S3BIK U
KYyJIbTYpY, HacTosuIee]
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

IpOIILIOe u

MaTEMaTHYECKUX OTKPBITHM POCCUICKON U MUPOBOU
MaTEeMaTHYECKOU HAyKH.

- YMETb OIIEPUPOBATH MOHATUAMU: CIIyYalHbIN OIBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTh CIYyYalHOTO COOBITHS; YMETh BBIYUCIISATH
BEPOATHOCTb  C rpadu4ecKux
PUMEHATh (POPMYJIBI CIOXKEHHS W YMHOMKEHHUS BEpPOATHOCTEH,
KOMOUMHATOpHblEe (akThl W (GOpMyJbl NPU pEIICHUH 3a/ay;

UCIIOJIB30BaHNUEM MCETOI0B,

OLICHUBATbL BCPOATHOCTH PCAIbHBIX CO6LITHI>1; 3HAaKOMCTBO CO

CJ'Iy‘-IB,fIHI:IMPI BCJIMYMHAMHU, YMCHUC [IIPUBOJUTL IIPHUMCEPL]

[IPOSABJICHUA  3aKOHaA OONBIINX YHCEI B IIpUPOAHBIX H

0OIIIECTBEHHBIX SIBJICHUSAX
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- LIEHHOCTHOE OTHOLIEHHWE K TOCYIapCTBEHHBIM
CUMBOJIAM,  HUCTOPUYECKOMY U  IPUPOJHOMY
HACJICIUIO, TaMSITHUKaM, TpaauUUsIM HapoOJOB
Poccun, noctmwxkenusim Poccuun B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTUAX U TPYJE;

- uaeiHas yOeKIeHHOCTh, TOTOBHOCTD K CITYXKEHUIO
n 3ammTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
Cynp0y;

OCBOCHHBIC  OOYYAIONUMUCS  MEXIPEIMETHBIC
[OHSATHUS ¥ YHUBEPCAIbHBIC YYCOHBIC EHCTBHS
(peryJiaTUBHBIE, MMOo3HaBaTeILHEBIC,
KOMMYHHKAaTUBHBIE);

- CLIOCOOHOCTD UX MCITOJIB30BaHMUS B ITI03HABATEIbLHOM
M COIMAJIbHOM  MpPAaKTUKE, TOTOBHOCTh K
CaMOCTOATEIIbHOMY [JIAHUPOBAHUIO H
OCYILIECTBIEHUIO y4ueOHOU JIeATeIILHOCTH,
OpraHu3aliy  y4eOHOrO  COTPYJAHHYECTBA  C
[eJaroru4YeCKUMU pabOTHIUKAMU U CBEPCTHUKAMHU, K|
Y4aCTHIO B MMOCTPOEHUHU VH]IUBUyaIbHOMY|
00pa3oBaTeNbHON TPACKTOPUH;

- OBJIa/IeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATENIBCKON, IPOEKTHON U COLMAIIBHOU
eaTeIbHOCTH
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OK 07 CogeiicTBoBaTh
COXPAaHEHHIO OKPY KAIOIIEH
Cpenbl, pecypcocOepexeHHIo,
[PUMEHSTH 3HAHUS 00
M3MEHEHUU KIIMMara,
[IPUHIIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, dP(HEKTUBHO
IEHICTBOBATh B UPE3BbIYaNHBIX
CUTYaIHsIX

- HC IPHUHUMATH IIGI;'ICTBI/ISI, IMPUHOCAIINUE BpC/|

OKpYKaIOILIEH CpeJe;

YyMETh  MPOTHO3UPOBATh  HEOJIATONPUSITHHIC
DKOJIOTMYECKUE ITOCIEACTBUS
e CTBUM, IPEIOTBPAILIATh UX;

- paClIMPUTH OIIBIT ACATCIBHOCTH 9KOJIOTHYECKOH

MNpEaAIIpUHUMACMBIX]

HAIMPaBJICHHOCTH;
- pa3pabaThIBaTh IUIAH PEIICHUS MPOOIIEMBI C YIETOM

aHaJIn3a MMEIOIINXCSA MaTepHaIbHBIX 51
HEMAaTEepUaIbHBIX PECYPCOB;

- OCYIIECTBJIATb  LIEJICHAIIPABICHHBIM  IIOUCK|
[epeHoca CpeAcTB M cHocoOoB  JieiicTBUA B

podeccnoHaNbHYI0 Cpeny;

- YMETh NMEPEHOCUTHh 3HAHUS B MO3HABATENIBHYIO U
MPAKTUYECKYIO0 00JACTH KU3HEIEATEIILHOCTH;

- TpeaJiaraTh HOBBIE MPOEKTHI, OIEHWBATh WJEU C
[MO3UIIMH HOBU3HBI, OPUTUHAIBHOCTH, PAKTHYECKOM]

3HAYMMOCTH;
- JaBaTh OILIGHKY HOBBIM CHUTYallMsiM, BHOCHUTH
KOPPEKTUBBI B JIeSITeIIbHOCTb, OIICHUBATh

YMETh OIEPHPOBATH MOHATUSIMHU:
(GyHKUMSA,  TPOM3BOJIHAS,
MHTETpal, yMETh

¢byHKUUs, HeNnpepbhIBHAS
nepBooOpas3Hasi,  OINpeIeTICHHBIN

HAaXOJUTh IPOU3BOJHBIC SJIEMEHTAPHBIX
(YHKIHUH, MCIIONIB3YSl CIIPABOYHBIC MaTEpUAIbI;, HCCICIOBATh B
MPOCTEHIIMX Cly4yasX (YHKIMA Ha MOHOTOHHOCTh, HaXOJIHTb
HanOOJbIINE W HAMMEHBININE 3HAYCHHUS (QYHKIUH;
rpaduku

MATCMAaTHYCCKOIO aHajJInu3a,

CTPOUTH

MHOIOYICHOB €  MCIOJb30BAaHUEM  almapara
IPUMEHSTh IPOU3BOJIHYIO IIpHU
pelIeHny  3aJay  Ha  JIBIDKEHUE;  peliarb  IPaKTHKO-
OpPUEHTUPOBAaHHBIE 33Jaud Ha HauOOJbIIME M HaUMEHbILINE
3HAYCHUS, HA HAX0X/IEHUE IIyTH, CKOPOCTU U YCKOPEHMUS;

- YMETb OIIEpUPOBATh NOHATHUSAMHU: ABM)KEHHE B IPOCTPAHCTBE,
0100HbIe (PUTYpbl B INPOCTPAHCTBE; UCIOJIb30BATH OTHOILIECHUE
[UIoIaael IMOBEpPXHOCTEH M 00bEMOB NOJOOHBIX (GUryp IpH
PEILIEHNN 3a/]a4;

- YMETb BBIYUCIATH I'€OMETPUYECKUE BEIUYUHBI (AJIMHA, Yrodi,
r1o11a/1b, 00BEM, MJIOLIA/1b TIOBEPXHOCTH ), UCTIONb3YSI U3YUEHHbIE

(OPMYJITBI U METOIBI

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAM
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2. CTpyKTypa H coaepxkaHue o0ueodpa3oBaTeIbHOM IUCIUILIMHBI

2.1. O0beM JUCHUIIMHBI K BBl Y4eOHOH padoThI

Bup yyeOHo# padoThI Oovem 6
yacax*

O0bem 00pa3oBaTe/IbHON NPOrpaMMBbI IMCHHUILIMHBI 340

B T.4.

OcHOBHOe coJiep:KaHue 332

BT. U..

TEOpeTUIeCKoe 00ydeHue 212

MPaKTUYECKUE 3aHATHUS 120

Koncynpranus nepea sk3aMeHOM 2

IIpome:xxyTouHasi aTTecTanus (IK3aMeH) 6
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2.2. TemaTH4YeCKHUil IUVIAH U COJAEPKAHNE TUCITUTLINHBI

Conep:xkanue yuyeOHOro Mmarepuasa (0CHOBHOE M MPodeccHoHAIbHO-

HaumenoBanue pa3jaesioB . Oo0bem dopmMupyemblie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATHS, NPUKJIATHON
U TeM 4yacos KOMIIeTeHIIUH
MOAYJIb (IIPH HAJTUYMH)
1 2 3 4
OcHoBHOE co/iep:KaHue
Paznen 1. IloBTopeHue 20
Kypca MAaTeMaTHKH
OCHOBHOM IIKOJIbI
Tema 1.1 Copepxanne yaeOHOT0 MaTepuana
ens u 3a1a4¥ | ba3oBble 3HaHUS M YMEHUS 10 MaTEMATHUKE B IPO(EeCCHOHAIBHOM U B TOBCETHEBHOM
MaTeMaTHUKH NIPU OCBOCHUHU | JI€ATEIHHOCTH.
CIEIUAJIBHOCTH Teopernueckoe oOyueHue 2
Tema 1.2 Copep:xanue yueOHOro MaTepuana
Uucna wu BbiumcieHus. | JIeficTBHS Ha MOJOXKHUTEIBHBIME U OTPULIATEIIEHBIMHU YUCIIaMH, OOBIKHOBEHHBIMHU H
Boipaxxenus U | IECATUYHBIMU JPOOSIMHU. OK-01, OK-02,
npeobpazoBaHus JleiicTBUs co cTeneHsaMHU, (OPMYJIbl COKPAIIEHHOTO YMHOKEHHUS. 2 0K-03. OK-04
) ,
Teopernueckoe oOyueHue OK-05, OK-086,
Tema 1.3. IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIATHOIO OK-07
['eomeTpus HA TUNIOCKOCTH | MOZYJIS1)
Bunbl minockux ¢Guryp v ux miomaib.
[IpakTHKO-OpHEHTHPOBAHHBIE 337aUU B Kypce T€OMETPUU Ha TNIOCKOCTH 2
[IpakTnueckoe 3anaTne
Tema 1.4 Coneprxanue yueOHOro MaTepuasa
[TponienTHBIE BRIuKCICHUA | [IpoCThIe MPOIIEHTHI, pa3Hble CIIOCOOBI HX BhIYHCICHUS. CII0KHBIE TPOIICHTHI
[IpakTHueckoe 3aHsTHE 4
Tema 1.5 Coneprxanue yueOHOro MaTepuasa
VYpaBuenus u HepaBeHCcTBa | JIuHelHbIe, KBaJpaTHbIE, APOOHO-INHEIHbIE YpaBHEHHS U HEpPAaBEHCTBA
[IpakTnueckoe 3anaTue 2
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Tema 1.6
CucreMbl ypaBHEHHH W

Copepxanne yaeOHOT0 MaTepuana

CriocoOpl pelieHus: CucTeM JMHENHBIX ypaBHeHUM. [lonsaTus: marpuna 2x2 u 3x3,

HEPaBEHCTB onpeaenutenb Marpuipbl. Merton I'aycca. CucrteMbl HENMHEHHBIX YpaBHEHUH. 6
CucTteMbl HEpaBEHCTB
Teopernueckoe oOyueHue
Tema 1.7 Coneprxkanue ydeOHOT0 MaTepurasia
BxoaH0i1 KOHTpOIIL Boluncnenus u npeoOpa3oBaHMs. YpaBHEHMsI U HeEpaBeHCTBAa. l'eomeTpus Ha
IJIOCKOCTH 2
[IpakTuueckoe 3anarue
Paznen 2 Ilpsimbie u 20
IJIOCKOCTH B
NPOCTPAHCTBe
Tema 2.1. Copepxanne yaeOHOT0 MaTepuana
OcHoBHbIE noustus | [Ipegmer crepeomerpun. OCHOBHbIE MOHATUS (TOYKa, HpsiMas, IUIOCKOCTb,
CTEPEOMETPHHN. npoctpanctBo).  OcHOBHblE — akcMOMbI — cTepeomerpuu.  llepecekaromuecs, 2
Pacnionoxenue npsMBIX M | mapajulelbHbIE M CKpEUIMBAaWOIIUecs  mpsiMble. [Ipu3Hak W CBOWCTBO
IUIOCKOCTEH CKpeLMBaroImuxcs NpaMbIX. OCHOBHbIE IPOCTPAHCTBEHHBIE (DPUTYPBI.
Teopernueckoe oOyueHue
Tema 2.2. Coneprxkanue ydeOHOT0 MaTepurana OK-01. OK-03
IapannensHocTh npsMBIX, | [lapamrensHble mpsiMas u oiockocTh. Ompenenenue. I[lpusnak. CsoiictBa (c OK-0 4’ OK-07’
OpsMOM M IUIOCKOCTH, | IoKazatenbcTBOM). [lapamnensable uiockoctu. Onpenenenue. [Ipusnak. ColicTBa ’
IJIOCKOCTEH (c nokazatenscTBOM). Terpasap u ero snemeHTsl. [lapamienenumnesn 1 €ro 3J1eMeHTHI.
CpolicTBa NPOTHBOINOJIOKHBIX T'paHEed M JUaroHajed MapajulelenuIea. 6
[Toctpoenue ceuenuit. Pemenne 3amay.
Teopernueckoe oOyueHue
Tema 2.3. Coneprxanne y4eOHOT0 MaTepuasa
[leprieH UKy ISIPHOCTD [lepnennukynspusie npsmble. llapamiensHble npsMble, NEPHEHAUKYISIPHbIE K
HPSIMBIX, IPSIMON U m1ockocTy. [Ipu3Hak neprneHuKyISpHOCTH IPSIMOM U IJIOCKOCTH. J{0Ka3aTenbCTBo.
IUIOCKOCTH, MJIOCKOCTEN Ilepnennukynssp u HakiaoHHasd. IlepnenaukynapHele mockoctd. [IpusnHak
MEPIEHIUKYISIPHOCTH IJIOCKOCTEN. JloKa3aTenbeTBO.
PaccrosiHust B mpocTpaHCcTBE 2
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Teopernueckoe oOyueHue

Tema 2.4. Copepxanne yaeOHOTO MaTepuaa
Teopema 0 Tpex Teopema o Tpex mneprneHaukyiaspax. [okazarenbcTBO. YToa Mexay MOpsMOd U
TCPHCHNKYIpax IJIOCKOCTBIO. YTOJI MEXAY IJIOCKOCTSIMU 4
Teopetuueckoe o0ydyeHue
Tema 2.5. IIpodeccnonanbHO-OPUEHTHPOBAHHOE COlepPKaHUe (CopepKaAHMe IPUKJIIATHOTO
[TapannensHble, MOLYJIs1)
NEPIEHIUKYIISPHBIE, AxcuoMbl  crepeomeTpuu. lleprneHauKyIsspHOCTE  HPSIMOM M IUIOCKOCTH,
CKPEILMBAIOIINECS IPAMBIE | MTAPAILICITBHOCTh JIByX PSIMBIX, NEPIIEHIUKYISIPHBIX IUIOCKOCTH, 4
MEePHEHIUKYISIPHOCTD IJIOCKOCTEMN
[IpakTHueckoe 3aHsiTHE
Tewma 2.6. Copep:xanue yueOHOro MaTepuana
Pemenne 3amayu. Ipsamele u | Pacnonoxkenne nmpsMbIX M IUIOCKOCTEH B MpocTpaHCTBeE. [lepneHanKynsapHOCTh U
IUIOCKOCTH B IIPOCTPAHCTBE | MapajuieNbHOCTh NPAMBIX U IUIOCKOCTEH. CKpelBaroLecs npsmble
[IpakTHUEeCKOE 3aHATHE 2
Pa3znen 3. Koopaunarsl u 16
BEKTOPBI
Tewma 3.1 Coneprxkanue ydeOHOT0 MaTepuana OK-02, OK-03,
JlekapTOBBI KOODAMHATHI B | J[ekapTOBBI KOOPAMHATHI B HpocTpaHcTBe. [IpocTeiimme 3agadn B KOOPAMHATAX. OK-04, OK-07
npoctpaHcTse. Paccrosnue | PaccrosHue Mexly IByMs TOUKaMH, KOOPAWHATHI CEpeIMHbI OTpE3Ka 4
MEXIy JBYyMs TOHYKaMH. | Teoperudeckoe oOydeHue
Koopaunatel  cepenuHbl
OTpe3Ka
Tema 3.2 Coneprxkanue ydeOHOT0 MaTepurana
Bekropsl B mpocTpancTBe. | BekTopsl B mpocTpaHcTBe. CII0KEHUE U BBIYUTaHUE BEKTOPOB. Y MHOKECHHE BEKTOPA
VYron Mmexay Bekropamu. | Ha umcio. Kowmmmanapaele BekTOpbl. CKalspHOE TPOU3BEACHHWE BEKTOPOB.
CkanapHoe mnpoussezneHue | PasnoxeHne BEKTOpa Mo TpeM HEeKOMIUIaHAPHBIM BekTopaM. KoopauHaThl BEKTOpa,
BEKTOPOB 6

CKaJISIPHOE MTPOU3BENECHNUE BEKTOPOB B KOOPAMHATAX, YTOJI MEKIY BEKTOPAMH, YIroj
MEXly MPSIMON M IVIOCKOCTBIO, YTOJI MEXKIY TUIOCKOCTSIMU. Y paBHEHUE MJIOCKOCTH.
I'eomeTprueckuii CMbICH ONPENEIUTENS 2X2
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Teopernueckoe oOyueHue

Tema 3.3 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COAEPKaAHUe (CoiepKaHue TPUKJIATHOIO
[IpakTuko- MO/LYJIs1)
OpHUEHTUPOBaHHbIC 3a1auM | KoopauHaTHas MIIOCKOCTh. BplyKciieHne paccTOSHUM U IIOIAAEH Ha IUIOCKOCTH.
Ha KOOpAMHATHOH | KonmndecTBeHHBIE pacyeThl 4
IUIOCKOCTH Teopernueckoe oOyuenue
Tewma 3.4 Copepxanne yaeOHOTO MaTepuana
Pewenne 3a1a4. | /lekapToBbI KOOpPAMHATH B IIpocTpaHcTBe. BekTopsl B npocTpancTBe. ClokeHue u
KoopaunaTsl 1 BEKTOpBI BBIUUTAHUE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. KomriaHapHble BEKTOPBHI.
CkasipHOoe€  IpOW3BENECHUE  BEKTOpOB. PasnokeHue BekTopa IO  TpeEM
HEKOMIUIaHapHbIM BekTopaMm. [Ipocreiimme 3amaum B koopauHatax. KoopauHatsl
BEKTOPA, PACCTOSHUE MEKIY TOUKaMH, KOOPAUHATHI CEPEIUHBI OTPE3Ka, CKAIIPHOE
IIPOU3BE/ICHNE BEKTOPOB B KOOpAMHATAaX, Yroj MEXIy BEKTOpaMH, yroJl MEXIy 2
MPSIMON U TUIOCKOCTBIO, YTOJI MEXKAY IUIOCKOCTSIMU
[IpakTrueckoe 3aHsATHE
Paznen 4. OcHOBBI 40
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkun
Tema 4.1 Coneprxkanue ydeOHOT0 MaTepuana
Tpuronomerpuueckue Panuannas mepa yrna. [IoBopoT Touku BOKpYr Hadaja koopauHat. OmpezeneHue K-01. OK-02
(yHKIMM NIPOM3BOJBHOIO | CHHYCa, KOCHHYCA, TAHI€HCA M KOTAaHIeHCa. 3HAKH CHHYCa, KOCHHYCA, TAHTeHCa U 4 81(:03, 81(:04’
yria, uncna. PaguanHas ¥ | KoTaHreHca Mo YeTBepTsAM. 3aBUCUMOCTb MEX/ly CHHYCOM, KOCUHYCOM, TAHT€HCOM U OK- 05’ OK-0 6’
rpagycHas Mepa yria KOTaHT'€HCOM OJHOTO U TOTO XK€ yria OI,<- 07 ’
Teopernueckoe oOyueHue
Tema 4.2 Coneprxanne y4eOHOTO MaTeprana
OcHOBHBIE Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCUHYC, TAHT€HC U KOTAaHI'€HC YIJIOB O U
TPUTOHOMETPHYECKHE - o.. Dopmyisl IpUBEEHUS 4
TOKJIECTBA. Teopernueckoe oOyueHue

DopMyJIbl IPUBEICHUS

Tema 4.3

Copepxanne yueOHOTO MaTepHana
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CuHyc, KOCHMHYC, TaHI€HC
CYMMBl M pa3HOCTH [BYX
YTJIOB

Cunyc 51 KOCHHYC
nBoiiHOro yria. ®opmybl
MOJIOBUHHOTO yTiia

Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHMHYCOB. CMHYC M KOCHHYC
nBoiHoro yria. ®opmMmynbl MONOBUHHOTO yria. IIpeoOpa3oBaHus CyMMBbI
TPUTOHOMETPUYECKHX (YHKIMH B TPOU3BEIECHHE U NPOHU3BEACHUS B CYMMY.
BripakeHne TpUrOHOMETpHUYECKHX (YHKIMIA dYepe3 TaHIeHC TOJOBUHHOTO
aprymenTa. [IpeoOGpa3oBaHus NpOCTEHIINX TPUTOHOMETPUUECKUX BbIPAXKEHUN

Teopetuueckoe o0ydyeHue

Tema 4.4
OyHKIMHA, WX CBOWCTBA.

Conepxkanue y4eOHOro MaTepHraia

OO6nacte ompeneneHUs U MHOXKECTBO 3Ha4eHUH (yHKIMHA. YETHOCTH, HEUETHOCTD,

Crioco6b1 3aJjaHus | IepUOAMYHOCTh (QyHKIMKA. CriocoOsl 3aanus GyHKIUN

(ynxumii Teopernueckoe oOyueHue

Tema 4.5 Conepxkanue y4eOHOTo MaTepHaia

Tpuronomerpuieckue OO6nacTp onpeseNeHuss ¥ MHOYKECTBO 3HAYEHUI TPUTOHOMETPHUYECKHUX (DYHKIIHIA.

GyHKIIMM, MX CBOWCTBA U

YETHOCTH, HEUETHOCTD, IEPUOAUYHOCTh TPUTOHOMETpUUECKUX (pyHKIMHA. CBolcTBa

rpaduKu u rpaduku QyHKIMHA y = cOoS X, y = sin X, y =tg X, y = ctg X.
Teopetuueckoe o0yueHue
Tema 4.6 Copepxanne yaeOHOTo MaTepuana
IIpeoOpazoBanue Cxarue 1 pacTshkeHHe TpaQ kOB TPUTOHOMETPUYECKUX (PYHKLUH.
rpaduKoB IIpeoOpa3oBanue rpauKoB TPUTOHOMETPUYECKUX (PYHKLUI
TPUTOHOMETPUUYECKHX [IpakTHyeckoe 3aHsATHE
byHKIUI
Tema 4.7 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIATHOTO
Ornucanue MOYJIs1)
IIPOU3BOACTBEHHBIX Hcnonb30BaHrne CBONCTB TPUTOHOMETPUYECKUX (PYHKIHMH B HpoecCHOHATbHBIX

IPOLIECCOB  C  MOMOILBIO
rpadukoB QyHKINH

3agadax

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 4.8

OO6patHbIe
TPUTOHOMETPHUYECKHE
byHKIMHA

Copep:xanne yaeOHOTO MaTepuana

OO6patHble TpUuroHoMeTpuyeckue GyHkuu. Mx cBoiicTBa u rpaguku

TeOpCTI/I‘-ICCKOC O6y‘-ICHI/IC

Coneprxanne yd4eOHOT0 MaTeprana
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Tema 4.9

VYpaBHeHHe cos X = a. YpaBHEHHUE sin X = a. YpaBHEHHe tg X = a, ctg x = a. Pemenue

Tpuronomerpuueckue TPUTOHOMETPUYECKUX YpPaBHEHUH OCHOBHBIX TUIIOB: IIPOCTEUILINE
YPaBHEHHUS U HEPABEHCTBA | TPUTOHOMETPUYECKUE YpPAaBHEHUS, CBOJSIIMECS K KBaJApPaTHBIM, pEIIAeMble 8
Pa3I0KEHUEM Ha MHOXKUTEIH, OTHOPOHBIE.
[Ipocreimme TPUrOHOMETPUUECKNAE HEPABEHCTBA
Teopernueckoe oOyueHue
Tema 4.10 Copepxanne yaeOHOT0 MaTepuana
Cucremsl CucreMspl IPOCTEHIINX TPUTOHOMETPUYECKUX YpaBHEHUN 2
TPUTOHOMETPHUYECKHUX Teopernueckoe o0yueHue
ypaBHEHU I
Tema 4.11 Copep:xanue yueOHOro MaTepuana
Pemenne 3amad. ocHOBEHI | [IpeoOpa3zoBanue TPUTOHOMETPHUUECKHUX BBIPAKCHUM. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHI M HEPAaBEHCTB B TOM YHCJIE C UCIOJIb30BAaHUEM 2
Tpuronomerpuyeckue CBOWCTB (DYHKIIUH.
byHKIIH [IpakTHYECKOE 3aHATUE
Pa3znea S. 8
KommiexkcHble yucia
Tema 5.1 Coneprxanue yueOHOro MaTepuaa
KomnekcHsle uncna ITonsate koMmiiekcHoro uucia. ConpshKeHHbIE KOMIUIEKCHBIE UYHMCIA, MOIYJb U
apryMeHT KoMIUIeKcHOro uucia. Dopma 3amucu  KOMIUIEKCHOTO — 4HCia 4
(reomeTpuueckasi, TpPUTOHOMETpUUEcKas, anreOpanudeckas). Apudmerndeckue
JENCTBUS C KOMIUJIEKCHBIMU YHCIIaMU
Teopernueckoe oOyueHue
Tema 5.2 Coneprxanue yueOHOro MaTepuasa
[Tpumenenne BrinosHeHne pacyeToB ¢ IOMOIIBIO KOMILIEKCHBIX yKcel. [Ipumepsl ncnonbs3oBaHus
KOMIUIEKCHBIX UHCEI KOMIUIEKCHBIX YHCe 4
[IpakTHueckoe 3aHsTHE
Pasgen 6. IlpousBognas 34 OK-01, OK-02,
(pyHkuuu, ee OK-03, OK-04,
NpUMeHeHHe OK-05, OK-06,
Tema 6.1 Conepkanue yueGHOr0 MaTepuana OK-07
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IlonaTne  TPOU3BOAHOMN.
QopMmynsl U IpaBuia

OmnpeneneHre YUCIOBOW MOCIEAOBATEIHLHOCTH U CIOCOOBI ee 3amaHus. CBoiicTBa
YUCJIOBBIX IOcaenoBaTenbHocTel. OmnpeneneHue mpesesia MoCaeA0BaTEIbHOCTH.

Qg epeHMpoBaHus Bruncnenne  mpenenoB  mocnepoBaTensHocTei.  [Ipemen  ¢yHkumm  Ha
6eckoneunoctu. [Ipenen pynknum B Touke. [Ipupamenue aprymenra. [pupamenne
¢byHkuMu. 3ajnadd, NPUBOISAIIME K IOHATHIO Ipou3BOAHOW. OrmpeneneHue
MPOU3BOAHON. AJITOPUTM OTHICKAHUS TPOU3BOIHOMN
Teopernueckoe oOyueHue

Tema 6.2 Copepxanne yaeOHOTO MaTepuana

[IpousBonHbie cymmel, | @opmynsl quddepennuposanus. [pasuna nuddepenunpoBanus

Pa3SHOCTH  IIPOU3BCACHMA,

TeOpeTI/I‘leCKOG 06yquI/Ie

YaCTHOTO

Tema 6.3 Copep:xanue yueOHOro MaTepuana

[TpousBoHbIE Omnpenenenue crnoxxkuoil pynkuuu. [Ipon3BoaHas TPUTOHOMETPUUYECKUX (YHKIUH.
TPUTOHOMETPHUYECKHUX [Tpon3BoHAs CIIOKHON (PYHKITHH

¢ynkuuii.  [IpomsBoanas
CJIOKHOU (DyHKIHH

Teopetuueckoe o0yueHue

Tema 6.4

ITonsarue 0
HENPEPBIBHOCTH (YHKITHH.
Meroa uHTEpBaJIOB

Conepkanue y4eOHOro MaTepuaia

[Tonstue HenpepriBHON QyHKIMH. CBONCTBA HENIpepbIBHONW (QyHKIMU. CBSA3b MEXKAY
HENpPEpPBIBHOCTRIO U AuddepeHnupyeMocTbio (YHKIMU B TOYKe. AJITOPUTM
pelIeHNs HEPaBEHCTB METO/10M MHTEPBAJIOB

TeopeTI/mecxoe 06y‘-IeHI/IC

Tema 6.5 Coneprxkanue ydeOHOT0 MaTepurana
I'eomerpuuecknii u | ['eomeTpruueckuil CcMbICIT TPOU3BOJHOW (YHKIMM — YIJIOBOM Ko3(dUIMEHT
dusnaeckuit CMBICIT | KacaTeNbHOU K Tpa@uKy (YHKIMHM B TOYKE. YpaBHEHHME KacaTelIbHOM K rpaduky
IIPOU3BOJHON (GyHKIMU. AJTOPUTM COCTaBJIEHUS YPaBHEHUs KacaTelbHOW K rpaduky QpyHKUIUH
y=f(x)
Teopernueckoe oOyueHue
Tema 6.6 Coneprxanne y4eOHOTO MaTeprana
dusnueckuit cMBICT | Ou3nyeckuil (MeXaHWYEeCKUI) CMBICI MPOU3BOJHOM — MIHOBEHHAs CKOpPOCTb B
IIPOU3BOTHON B | MOMEHT BpeMeHHU t: v =S’ (t)
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po(hecCuOHATBHBIX [IpakTrueckoe 3aHsiTHE 2
3aa4ax
Tema 6.7 Copepxanne yaeOHOTO MaTepuana
MonoTtonHOCTh (QyHKIUH. | Bo3pactanue u yObiBaHHE (YHKIUH, COOTBETCTBHEC BO3PACTaHUS W YOBIBAHHUS
Touku skcTpemyma ¢byHKuu 3HaKy npou3BofgHOW. [loHsiTHe mNPOW3BOMHON BBICHIETO MOPSAKA,
COOTBETCTBHE 3HAKa BTOPOW MPOM3BOAHOMN BBIMYKJIOCTH (BOTHYTOCTH) (PyHKIHMU Ha 2
oTpe3ke. 3agayl Ha MAaKCUMyM M MHUHUMYM. [loHsATHE acHMMOTOTHI, CHOCOOBI HUX
orpeniesieHusl. ANTOpUTM HCclenoBaHUs (YHKIMM M MOCTPOSHHs ee rpaduka c
MIOMOIIIBIO TPOU3BOIHOMU. J[poOHO-NTMHEeiHAs PYHKIUS
Teopetuueckoe o0yueHue
Tema 6.8 Copep:xanue yueOHOro MaTepuana
UccnenoBanue GyHKIUN U
HccnenoBanue GyHKIMHA HA MOHOTOHHOCTB M IIOCTPOEHUE IPa(hUKOB.
MoCTpoeHue rpaduKoB 2
Teopetuueckoe oOy4yeHue
Tema 6.9 HaubGonbmee u | ComepikaHue yaeOHOTO MaTepuaa
HAUMEHBIIIEE 3HaueHus | HaxoxaeHne HaumOOJBIIEr0O W HAWMMEHBIIETO 3HAYCHWH (QYHKIMH, MTOCTPOCHHE
byHKIIUN rpa¥KOB MHOTOWJIEHOB C UCIIOJIb30BAHUEM allapara MaTeMaTUYECKOr0 aHaIu3a 2
Teopernueckoe oOyueHue
Tema 6.10 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIATHOTO
Haxoxnenne MO/YJIst)
ONTHUMAJILHOrO pesynbTaTa | HauMenslee u HanOosbilee 3HaueHne PyHKIUN 6
C MOMOILBIO IPOU3BOAHOM | [TpakTHYECKOE 3aHATHE
B IIPAKTHUYECKHX 3aJa4ax
Tema 6.11 Coneprxkanue ydeOHOT0 MaTepuana
Pemenune 3aga4. | Gopmynsl u npasuia aupdepenuupoBanus. VcenenoBanue QyHKIMHA € TOMOIIBIO
ITpousBognas GpyHkuuH, ee | mpousBoaHoi. Hanbosbiiiee 1 HanMeHbliee 3HaYCHHS (PYHKIIUH 2
IPUMEHEHNE [IpakTHyeckoe 3aHsTHE
Pa3znea 7. 47 OK-01, OK-02,
MHOrorpaHHuKH M Teja OK-03, OK-04,
BpalleHusI OK-05, OK-06,
Tema 7.1 Coneprxanue yueOHOro MaTepuasa OK-07
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Bepmunbl, pebpa, rpaHu

[lonarue mMHororpaHHuka. Ero sieMeHTHI: BepuIMHBI, pedpa, TpaHu. JluaroHains.

MHOTIOTpaHHHKA Ceuenue. Brlykiible 1 HEBBITYKJIbIE MHOTOIPaHHUKHU

Teopernueckoe o0yueHue 2
Tema 7.2 Coneprxkanue ydeOHOT0 MaTepurasia
[Ipuzma, ee | [lonstue npusmsl. Ee ocHOoBaHus u GokoBble rpaHu. Bricota mpusmsl. [Ipsmas u
COCTaBJIAIOLIME, CEYEHHE. | HaKIoHHAas npusma. [IpaBuibHas npusma. Ee ceuenune
Ilpsmas wu  npaBuibHasd | Teoperndyeckoe 00ydeHHE 2
MIPU3MBI
Tema 7.3 Copepxanne yaeOHOT0 MaTepuana
[Napannenenunen, ky0. | [lapamienenunen, CBOMCTBa MPSIMOYTOJbHOrO mapamienenunena, kyo. Cedenue
CeueHue KyOa, | ky0a, mapayienenumnena
napasuiesenumneia [IpakTuueckoe 3aHaTue 2
Tema 7.4 Copepxanne yaeOHOTo MaTepuana
[Inpamuna, ee | [Tupamupa u ee anementsl. Ceuenne nupamusl. [IpaBuiibHas nupamuaa. Y cedeHHas
COCTaBJIAIOLIME, CEUEHHE. | MUpaMuIa
lpaBunbHas ~ MUPaMUJA. | [[pakTHUECKOE 3aHSTHE 2
VYcedeHHas nupamua
Tema 7.5 Coneprxanue yueOHOro MaTepuaa
Bokosas " nojHas | [Inomaas O0KOBOM M MOJTHON MOBEPXHOCTH NMPHU3MBI, THPAMUIBI
MIOBEPXHOCTh npu3Mmel, | [IpakTudeckoe 3aHATHE 2
MUPaMU/IbI
Tema 7.6 Coneprxkanue ydeOHOT0 MaTepurana
Cummerpuss B Ky0Oe, | CHMMETpUSI OTHOCHTEIBHO TOYKH, MPSAMOH, miockoctd. CUMMeTpusi B KyoOe,
napajuleJenunene, napajieJenumnee, npusmMe, TupamMmuIe S
pu3Me, upamMue [IpakTHueckoe 3aHsiTHE
Bcero 3a 1 cemectp 153
Tema 7.7 IIpodeccnoHanbHO-OPUEHTHPOBAHHOE COAePKaHUE (CoAepKAHME IPUKJIATHOTO
[IpuMepsl cuMMeTpuii B | MOLYJISI)
npodeccun CumMeTpus B MPUPOJIE, APXUTEKTYpPE, TEXHUKE, B OBITY

4

Teoperuueckoe o0ydeHue
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Tema 7.8 Coneprxanue yueOHOro MaTepuaa

[IpaBubHBIE [TonsTre npaBuIbHOIO MHOrOrpaHHuKa. CBOMCTBA IPaBUIIBHBIX MHOTOTPaHHUKOB
MHOTOTPaHHHKH, uXx | [IpakTuueckoe 3aHsTHE

CBOMCTBA

Tema 7.9 Coneprxkanne ydeOHOT0 MaTepuasia

Hununnp, ero | Llwmunap u ero snementsl. CedeHue IMIMHIpA (MapajijieIbHOe OCHOBAHUIO U OCH).

COCTaBJIAIOIIUC. Ceuenne

PassepTka nunmuHapa

LHWIMHIpa Teopetnueckoe o0yueHue
Tema 7.10 IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COAEPKaAHUe (CoAepPKaHue TPUKJIATHOIO0
Konyec, €ro | MOaYyJisi)

cocrapisirone. CeueHue
KOHYycCa

KOHyc u ero »iaeMeHThl. CeueHue KOHYCa (HapaJ'IJICJ'ILHOG OCHOBAHHIO H ITPOXOAAIICC
qepes3 BepI_HI/IHy'), KOHHNYCCKHE CCUCHUA. Pa3BepTKa KOHYCa

Teopetuueckoe o0yueHue

Tema 7.11 Copepxanne yaeOHOT0 MaTepuaa

VYceueHHbIi KOHYC. | YcedueHHbIN KOHYC. Ero obpasyromas u Beicota. CeueHne yCeueHHOTo KOHyca
Ceuenue YCEUCHHOTO | TeopeTrueckoe 00yUYeHHE

KOHYyca

Tema 7.12 Copepxanue yueOHOTO MaTepuana

Hlap u cdhepa, ux ceueHus

[Tap u cdepa. B3aumuoe pacnosnoxkenue chepsl u miockoctu. CedyeHue 1mapa,
cdepbl

Teopernueckoe o0ydyeHue

Tema 7.13
[Torsatue 00 oOBEME Tena.
OTHoLIEHHE 00BEMOB

MOOOOHBIX TEN

Copep:xanne yueOHOTO MaTepHana

ITonatue 06 obwveme Tena. OObeM Kyba M HPSIMOYTOJBHOTO MapaulesenuIesa.
O6vem mpusMbl M HuauHApa. OTHoOLIeHHEe O00BEMOB  MOAOOHBIX — Tell.
I'eomeTpuueckuil cMbIc onpeaenuTens 3-To nopsaKa

Teopetuueckoe o0ydyeHue

Tema 7.14
O0BEMBI u IJIOIIAaN
MOBEPXHOCTEHN TeN

Conepxkanue yq4eOHOro MaTepHraia

O6bemMbl mupamMuabl 1 kKoHyca. O0bem mapa. [Tnomaau nosepxHocTelt Ten

Teoperuueckoe o0ydeHue

Tema 7.15

Copepxanne yueOHOTO MaTepHana
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KombOunanuun KoMOuHanmu reoMeTpruaecKux Tel
MHOIOIpaHHMKOB ¥  Tell | [IpakTuyeckoe 3aHsTHE 4
BpalleHus
Tema 7.16 Coneprxkanue ydeOHOT0 MaTeprasa
['eomeTpuyeckue Hcnonb3oBaHne KOMOMHALMKA MHOTOTPAaHHUKOB M Tl BpAlEHHs B TMPAKTHUKO-
KOMOUHAIMM Ha NIPAKTUKE | OPUEHTHPOBAHHBIX 3a/1a4ax
[IpakTudeckoe 3aHaTHE 4
Tema 7.17 Copepxanne yaeOHOTO MaTepuana
Pemenue 3a1a4. | OOBEMBI U TUIOIIAIN TTOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPALICHUS
Muororpanuuku M Tena | [IpakTHYECKOE 3aHATHE 2
BpallleHus
Pa3znea 8. 14
IlepBooOpa3nasn
bynkuum, ee
npuMeHeHHe OK-01, OK-02,
Tema 8.1 Copepxanne yaeOHOT0 MaTepuana OK-03, OK-04,
IlepBooOpa3Has ¢(yHKuuU. | 3a7a4a 0 BOCCTAHOBJICHUM 3aKOHA BIDKCHHUS 10 M3BECTHOM CKOpocTH. [ToHsTHE OK-05, OK-06,
[IpaBuna HaxXOXJIeHUdA | uHTerpupoBanus. O3HAKOMIIGHHE C TIOHATHEM HMHTErpaja W MepBOOOpa3HOM AJis OK-07
epBOOOPA3HBIX ¢bynkiuu y=f(x). Pemenne 3amady Ha CBA3b MEPBOOOPA3HONW M €€ MPOU3BOAHOM,
BBIUHCIICHHE TMEepBOOOpa3sHON s JaHHOM QyHkiuu. Tabmuma Qopmyn mias
HaXO0XJICHUS MTePBOOOpa3HbIX. 3ydueHne paBuiia BEIYHUCICHHSI IIEPBOOOPA3ZHON 2
Teopernueckoe o0ydyeHue
Tewma 8.2 Copep:xanue yueOHOTO MaTepHana
IInomane KpHUBOIMHEWHOM | 3amaun, MPUBOMALINE K TMOHATHIO OMPEACNEHHOTO0 HWHTErpaja — O BBIYHCICHUU
Tparnenuu. @opmyna | TuIomaad  KPUBOJIMHEHHOW Tpamemuu, O TmepeMeneHud Touku. [loHsTHe
Herotona — JleitOuuna onpeAenEéHHOro HHTerpana. I'eomerpudeckuii U (GU3MUECKU CMBICIT OMPEIEIIEHHOTO
nnterpana. @opmyna Hetorona— Jleitbauia 2
Teopernueckoe oOyueHue
Tewma 8.3 Coneprxanne yd4eOHOT0 MaTepurana
Heomnpenenennsrii u | [ToHsTHE HEONPEICIICHHOTO HHTETpajia
ONpENIENICHHBIA HHTErpalibl | TeopeTnyeckoe 00ydeHune 2
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Tema 8.4 Coneprxanue yueOHOro MaTepuaa
[TonsTue 00 | 'eoMeTpHUYECKHiT CMBICIT OITPEAEICHHOIO HHTETpaa
ONPEACIICHHOM HHTErpajie | [[pakTudyeckoe 3aHATHE 2
KaK IJI0LIAAN
KPUBOJIMHEHHOW Tparenuu
Tema 8.5 IIpodeccnonanbHO-OPUEHTHPOBAHHOE COlepPKaHUe (CopepKAHMe IPUKJIIATHOTO
OnpenieneHHbI UHTErpa B | MOAYJIs1)
KU3HU I'eomeTpuueckuii cmbIci omnpenesneHHoro wuHrerpana. Popmyna HproTona -
JleiiGHu1IA.
Pemrenue 3amay Ha IpUMEHEHNE WHTETpaja sl BBIYUCICHUS (PU3MUECKUX BEITHUNH
U IJI0IIAaen 4
[IpakTHueckoe 3aHsiTHE
Tewma 8.6 Copep:xanue yueOHOro MaTepuana
Pewenne 3aga4. | [lepooOpasnas ¢ynkun. [IpaBuna HaxoxaeHus nepBoodpasueix. Ee nmpumenenue
ITepooGpasnas Qynkimy, | [IpakTHueckoe 3aHATHE 2
ee IpUMEHEHue
Paznen 9. 18
Crenenu " KOPHH.
Crenennas pyHkous
Tema 9.1 Coneprxanue yueOHOro MaTepuasa
Crenennast  QyHKums, e | [TousTue KOpHS N-OW CTENEHU U3 JAEHUCTBUTEIBHOTO yucia. OyHKIuu y = Vx ux
CBOJCTBa cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0¥ CTETICHU
Teopernueckoe oOyueHue 4 OK-01, OK-02,
Tema 9.2 Coneprxanue yueOHOro MaTepuaa OK-03, OK-04,
I[Ipeo6pa3zoBanue [Ipeo6Gpa3zoBaHKe UPPALMOHATIBHBIX BHIPAKEHHI OK-05, OK-07
BBIPAKEHUN ¢ KOPHAMU N- | TeopeTndeckoe o0ydeHune 4
Ol CTETICHU
Tema 9.3 Coneprxanne yu4eOHOT0 MaTepurana
CponctBa  crenenu ¢ | [loHATHE cTENEHN € TFOOBIM pallMOHATLHBIM MoKa3aTesieM. CTeneHHbIe QYHKINU, UX
palOHAIbHBIM U | cBOICTBa U rpaduku
Teopernueckoe oOyueHue 2
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NENCTBUTEIbHBIM

NOKa3aTeNsIMU
Tema 9.4 Copepxanne yaeOHOTO MaTepuana
Pemenne PaBHOCHJIBHOCTH MPPALIMOHAIBHBIX YPABHEHUI U HEPABEHCTB. METOAbI X PELIEHUS.
UPPaLMOHATIbHBIX Pewrenne nppalimoHaIbHBIX YPaBHEHU U HEPABEHCTB
YPaBHEHWI U HEPAaBEHCTB | TeopeTnyeckoe 00ydeHUe 6
Tema 9.5 Copepxanne yaeOHOTO MaTepuana
Crenenu u KopHU. | Onpenenienue creneHHoil (QyHkuuu. Mcnoiab3oBaHWE €€ CBOWCTB MpPU PELICHUU
Crenennas GyHKIHS YpaBHEHUI U HEPABEHCTB 2
[IpakTrueckoe 3aHsATHE
Paznen 10. 18
Iloka3aTeabHas
byHkus
Tewma 10.1 Copep:xanue yueOHOro MaTepuana
ITokazarensHas QyHkuus, | CTeneHs ¢ MOPOM3BOJIBHBIM  JCHCTBUTEIBHBIM  MOKazareneMm. OrmpejeneHue
ee CBOMCTBa [I0Ka3aTeIbHOW (YHKIMM, €€ CBOMCTBA U IpauK. 3HAKOMCTBO C IPUMEHEHUEM
nokaszatenbHoN (yHKIMH. Pemenne moka3zaTenbHBIX YpaBHEHUH (DyHKIIMOHAIBHO-
rpaguYeCKUM METOJI0M 4
Teopernueckoe oOyueHue
Tewma 10.2 Copep:xanue yueOHOTO MaTepHana OK-01, OK-02,
Pemienne mnokxasarenbHbIX | PemeHne 1Moka3aTeNbHBIX YpPaBHEHHWH METOJOM YpaBHUBaHHUS IOKa3aTesei, OK-03, OK-04,
YPaBHEHMI U HEPABEHCTB | METOJIOM BBEJCHHSI HOBOW MEpPEeMEHHON, ()yHKIIMOHAIBHO-TPAPUIECKUM METOIOM. OK-03, OK-07
Pemenue nokasareabHbIX HEPABEHCTB 8
[IpakTHueckoe 3aHsATHE
Tema 10.3 Copep:xanne yueOHOTO MaTepHana
Cucrempl 1NOKa3aTeNbHBIX | PemeHne cucteM mokas3areinbHbIX ypaBHEHUIH
ypaBHEHUN Teopetuueckoe o0ydyeHue 4
Tema 10.4 Coneprxanne y4eOHOT0 MaTepuasa
Pewenne 3a1a4. | PemreHne mOKa3aTeNbHBIX YpaBHEHUM METOJOM YPABHUBAHMS IIOKA3aTeNew |

[TokazarenbHast QyHKIMS

METOJIOM BBEICHMS HOBOM HCpCMeHHOﬁ. Pemienune nmoka3aTeabHBIX HCEPABCHCTB
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IIpakTrueckoe 3aHsATHE

Pa3znea 11. Jlorapu¢msi. 32

Jlorapupmuueckasn

byHkuus

Tema 11.1 Coneprxkanne ydeOHOT0 MaTepurasia

Jlorapudpm yucna. | Jlorapudwm uncna. JlecaTUIHBINA U HATypaJIbHBIHN JIOTapru (MBI, YUCIIO €

JecaTHYHbIM u | Teopernueckoe oOyueHue

HaTypaJbHBIN JIOrapu(MBl, 4

YHCJIO €

Tema 11.2 Copepxanne yaeOHOT0 MaTepuana

Croiictea  norapudmoB. | Cpoiictsa orapudmos. Oneparus JorapuMHUPOBAHUSL.

Oneparus Teopernueckoe oOyueHue 6

JorapupmMUpOBaHUS

Tema 11.3 Copepxanne yaeOHOT0 MaTepuaa

Jlorapudmuueckas Jlorapudmmueckasi pyHKIUS 1 €€ CBOHCTBA

¢dyHKIUS, ee CBOWCTBA Teopetuueckoe o0yueHue 4

Tema 11.4 Copep:xanue yueOHOro MaTepuana

Pemenue [Tonsatne mnorapupmudeckoro ypaBHeHHs. Onepanus TMOTCHIUPOBaHHI. Tpu

JorapupMUIECKuX OCHOBHBIX METOAA pELICHHUs JOrapupMHUUECKUX YpaBHEHHH: (yHKIMOHAIBHO-

YPaBHEHUH U HEPABEHCTB | rpadyuueckuii, METOX MOTEHIMPOBAHMS, METOJ BBCICHHS HOBOH MEpPEMCHHOM.
Jlorapugmuueckue HepaBeHCTBa 8
Teopernueckoe oOyueHue

Tema 11.5 Coneprxanne ydeOHOT0o MaTepuana

Cucremsl ANTOPUTM pEIIeHus CUCTEMbl ypaBHEHHH. PaBHOCHMIIBHOCTH JOTapH(pMHUYECKHX

JOTaprUPMHIECKIX ypaBHEHHI 1 HEPABEHCTB

ypaBHEHUN Teopernueckoe oOyueHue 2

Tema 11.6 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COAEPKAHUE (COAePKAHUE TPUKJIATHOTO

Jlorapudmsl B mpHupoae U | MOAYJIsl)

TEXHHUKE [Ipumenenune norapudpma. Jlorapudmuueckas coupaibr B npupone. Ee
MaTeMaTHYeCKHe CBONCTBA 4

HpaKTI/ILICCKOC 3aHATUC

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
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Tema 11.7 Coneprxanue yueOHOro MaTepuaa
Pemenune 3aga4. | Jlorapupmuueckas pynkuus. Pemenne npocteimux gorapuMUIecKix ypaBHEHUH
Jlorapudmer. [IpakTrueckoe 3aHsTHE 4
Jlorapudmmueckas
byHKIHS
Pa3znea 12. 12
MHuoxkecTBa. JJIeMEHTbI
Teopuu rpados
Tema 12.1 Copepxanne yaeOHOT0 MaTepuana
MHoxecTBa [Tonsitue MuoxectBa. [loamHoxkecTBO. Oniepaiiiu ¢ MHOKECTBAMHU
Teopetuueckoe oOydeHue 2
Tema 12.2 IIpodeccnonabHO-OpHEHTHPOBAHHOE Colep:KaHue (Copep:KaHne MPUKJIATHOTO
Ornepanuu ¢ MHOXKECTBAaMHU | MOAYJIs1)
Onepanuu ¢ MHOXecTBaMH. PelieHne npukiaaHbpIxX 3a1a4
[IpakTrueckoe 3aHsiTHE 2
Tema 12.3 Copep:xanue yueOHOro MaTepuana
I'padmr [Tonstue rpada. Cesa3Hbli rpad, 1epeBo, HUKI rpad Ha TIOCKOCTH
[IpakTuueckas pabota 4
Tema 12.4 Coneprxkanue ydeOHOT0 MaTepurana
Pemenne 3a1a4. | Onepanuu ¢ MHOKecTBaMH. ONrcaHue peanbHbIX CUTYalUi C TOMOILBIO MHOKECTB.
MmuoxectBa, I'pader n ux | [IpumeHneHne rpadoB K PEIICHUIO 33124
MPUMEHEHUE [IpakTHueckoe 3aHsiTHE 4
Pazgen 13. DuiemeHTHI 26
KOMOUHATOPHKH,
CTATUCTUKH W TeOPUH
BepOSATHOCTE! OK-01, OR-02,
Tema 13.1 Coneprxanne y4eOHOTO MaTeprana OK-03, OK-04,
OcHoBHbIE noHATHA | [lepecTaHOBKH, pa3MeLIEHUs], COUETAHUS. OK-05, OK-07
KOMOWHATOPUKH 4
Teopernueckoe oOyueHue
Tema 13.2 Coneprxanne ydeOHOT0 MaTepurana
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CoOpitue, BEPOSITHOCTb
coOpiTus. CroxeHue W
YMHOKEHHUE BEPOATHOCTEN

CoBMecTHBIE M HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTU CYMMBI COOBITHA.
VYcioBHAasS BEPOSTHOCTb. 3aBUCHMBIE W HE3aBUCHUMBIE COObITHA. Teopembl o
BEPOSITHOCTH MTPOU3BEICHUS COOBITHIA.

Teopetuueckoe o0ydyeHue

Tema 13.3 IIpodeccnonanbHO-OPUEHTHPOBAHHOE COlepPKaHUe (CopepKaAHMe IPUKJIIATHOTO
BepositHOCTB B | MOIYJIAA)
pohecCuoHaTBHBIX OTHOCHTENbHAs YacTOTa COOBITHS, CBOWCTBO €€ yCTOHUMBOCTU. CTaTHCTHYECKOE
3aa4ax orpeiesieHue BepoaTHOCTH. OLeHKa BEPOITHOCTH COOBITHS

[IpakTrueckoe 3aHsATHE
Tema 13.4 Copep:xanue yueOHOro MaTepuana
JuckperHas  cayvaiinad | Bungel ciydaiiHpix BenuuuH. OrnpeneneHue TUCKPETHON CIydallHOW BEJIHYMHBI.
BEJIMYMHA, 3aKOH ec | 3aKOH pacmpeleNeHus JIUCKPeTHOW ciydailHOW BenuuuHbl. Ee uucioBbie
pacnpeeneHus XapaKTePUCTHKHU

Teopetuueckoe o0yueHue
Tema 13.5 Copepxanne yaeOHOT0 MaTepuaa

3amaun  MaTeMaTUYECKOMH
CTaTUCTUKHA

BapI/IaI_II/IOHHHﬁ P, Iloauron w4actoT u TucTorpamMma. CrarucTudueckue
XapaKTCPUCTUKHU pAaa Ha6J'IIOI[aeMBIX JaHHBIX

TeopeTI/mecxoe 06y‘-IeHI/IC

Tema 13.6
Cocrasieaie TaOIUIl o
I[I/IarpaMM Ha HpaKTI/IKe

IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE COAepKaHue (coiepKaHue NIPUKJIATHOTO
MO/1YJIAA)

[TepBuunas oOpaboTKa CTATUCTUYECKUX JIAaHHBIX. [ paduueckoe ux mpeacraBieHue.
HaxoxaeHue cpeqHux XapakKTepUCTHK, HAOTIOAaeMbIX JTaHHBIX

HpaKTqucxoe 3aHATUC

Tema 13.7

Pemmenue 3amad. DneMeHTEI
KOMOMHATOPHKH,
CTaTUCTUKH W  TEOPHUH
BEPOSATHOCTEM

Copep:xanue yaeOHOTO MaTepHana

OnemeHThl KoMOuHaTopuku. CoObITHE, BEpPOSTHOCTH COOBITHA. CloXXeHue Hu
YMHOXEHHUE BEPOSITHOCTEN

[IpakTHueckoe 3aHsATHE
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Pa3znen 14. YpaBHenus u

27

HEepPaBEeHCTBA
Tema 14.1 Copepxanne yaeOHOTO MaTepuana
PaBHOCHIIBHOCTH PaBHOCUNBbHOCTH ypaBHeHHMIT U HepaBeHCTB. OmpexaeneHusi. OCHOBHBIE TEOPEMBI

YpaBHEHUU U HEPABEHCTB.

PaBHOCHUJIBHBIX IIEPEXOAaxX B YPABHCHUAX U HCPABCHCTBAX. O6H_II/IC MCTOABI PCIICHHUA

OOmue MeToAbl pEIIeHUsT | YpaBHEHHI: TEPeXoJ OT pPaBEHCTBA (YHKIMA K PaBEHCTBY apryMEHTOB ISt 4
MOHOTOHHBIX (DYHKIIHIA, METOJI pa3JI0KEeHUsI HA MHOXKUTEIN, METO/] BBEJICHHUS HOBOH
nepeMeHHOH, (PyHKIIMOHAIEHO-TPadUIEeCKUN METOT
Teopernueckoe o0yueHue

Tema 14.2 Copep:xanue yueOHOT0o MaTepuana

I'paduueckuit MeToa | O61mue MeTo/Ibl pelIeHUs] HEPABEHCTB: NIEPEX0/] OT CPABHEHUS 3HAYCHUN QyHKLUH K

peLeHus YPaBHEHUM, | CpaBHEHHIO 3HAYCHUI apryMEHTOB JUII MOHOTOHHBIX (DYHKIIMH, METOJ MHTEPBAJIOB,

HEPaBEHCTB ¢byHKUMOHATBHO-Tpaguuecknit Meto. I'paduyeckuii MeTo]| perieHus: ypaBHEeHUN U
HCPaBCHCTB 4
Teopetuueckoe o0yueHue

Tewma 14.3 Copepxanne yaeOHOTo MaTepuana

VYpasHenus u HepaBeHcTBa | Onpenenenue Moayns. Packpeitue Monyns mno ompezeneHuto. [Ipocreiiine

C MOJyJIEM YpaBHEHMs U HEPAaBEHCTBa ¢ MoayJsieM. lIpuMeHeHne paBHOCUIIBHBIX MEPEXOJ0B B
OIpeJIeJIEHHBIX TUIIaX YPAaBHEHUH 1 HEPABEHCTB C MOJYyJIEM 4
Teopernueckoe oOyueHue

Tema 14.4 Coneprxkanue ydeOHOT0 MaTepuana

VYpaBHEHUS M HEPABEHCTBA | 3HAKOMCTBO ¢ mapameTpoM. [IpocTeiinre ypaBHEHHs 1 HEPABEHCTBA C MTapaMeTPOM

C mapameTpaMu Teopernueckoe oOyueHue 6

Tema 14.5 IIpodeccnonanbHO-OpHMEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIATHOTO

CocraBieHue M pelIeHHE | MOAYJIsl)

npodecCHOHANBHBIX 3a/1au | PerreHne TEKCTOBBIX 33124 MPO()ECCHOHATBHOTO COICPIKAHUS

C TIOMOMIBIO YpaBHEHHH [MpakTryeckue 3aHATUS 9

Tema 14.6
Pemenue
YpaBHEHHUS U HEPABEHCTBA

3ajad.

Conepxkanue yq4eOHOro MaTepHaia

OOmre MeTobl pelieHus] YpaBHEHUH. YpaBHEHUSI U HEPAaBEHCTBA C MOJYJIEM U C
napameTpamu

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
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‘ HpaKTqucxoe 3aHATUC

KOHchH)TaHI/IH nmepex IK3aMeHOM

IIpomeskyTouHnas arrectanus (JK3amMeH)

DN

Bcero 3a BTopoii cemecTp

187

Bcero: |

340
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3. YciaoBus peajiu3anu NporpaMMbl 0011e00pa3oBaTe/JIbHOM JUCHUIIJINHbBI

3.1. Jlnsa peanu3anuu NpPorpaMMmbl JUCHMIUVIMHBI JOJKHBI ObITh
Npe1ycCMOTPEHbBI CJIeYIoIHe ClelHalbHbIe MOMelleHUs:

Peanu3amus mporpaMMbl JUCHMIUIAHBI TpeOyeT Haauuus y4eOHOTO KaOWHeTa
MaTeMaTHKH.

O6opynoBanue yueOHOro KaOUHeTa:

- TOCAIOYHBIE MECTAa MO0 KOJMYECTBY 00yUYaIONTXCS;

- pabodee MecTO MpenoaaBaTeis;

- KOMIUICKT Y4eOHO-HATJISITHBIX TIOCOOMIA;

- KOMIUICKT 3JIEKTPOHHBIX BUICOMATEPHAIIOB;

- 3aJ1aHUs AJI1 KOHTPOJIBHBIX paboT;

- Mpo¢eCCUOHANBHO OPUEHTUPOBAHHBIC 3aaHUS;

- MaTepuasbl SK3aMeHa.

TexHuueckue cpeacTra 00yyeHUsI:

- IEPCOHATBHBIA KOMITBIOTED C JTUIIEH3MOHHBIM MIPOTPAMMHBIM 00€CTICUCHHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecneyeHne 00ydeHust

1. Jns peanuzanuu mporpaMMmbl OuOIMOTEUHBbIH GOHA 00pa3zoBaTEIbHOU
OpraHu3allui JOJDKEH WMETh TeYaTHbIE W/UIU DIIEKTPOHHBIE 00pa3oBaTENIbHBIC U
nH()OpPMAITMOHHBIE  PEeCypChl,  PEKOMEHIOBAaHHBIE  JUIsl  HWCIIONB30BAaHUA B
o0pa3oBaTeIbHOM TpoIIecce, He CTapIie MATH JIET C MOMEHTA M3/IaHuUs.

2. PekoMeHiyemMble TIeYaTHbIE U3IaHUS 10 peaan3aiuu o011eo0pa3oBaTeIbHOM
JTUCITUTUIMHBI TIPEJCTABICHB B METOJAMYECKMX PEKOMCHIAIMAX IO OpraHU3aluu
o0yueHus.
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4. KOHTPOJIb 1 OLIEHKA Pe3yJIbTATOB OCBOEHMSI 0011e00pa30oBaTeIbHOM

AUCHUIIJINHbBI

KoHTpo/ib U oueHka pe3yJbTaTOB OCBOCHHS OOIICOO0Pa30BATEIBHON IUCITUTUTHHBI

pacKpbIBalOTCST  4epe3

AUCHUIITIMHAPHBIC

pe3yIbTaThl,

HaIIpaBJICHHBIC

Ha

dbopmupoBaHre 00X M MPOodecCHOHATBHBIX KOMIIETCHIIMHA MO pa3fesiaM U TeMam

COACPKaHUA yqe6Horo Matcpualia.

Oo6masi/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIETeHI[Us MepONnpHUsITHS

OK 01. Beibupats criocoObt P 1, Tema 1.1, 1.2, 1.3 IT-o/ct, 1.4, 1.5, TectupoBanue
peuieHus 3aaa4y 16 VYcrHblii onpoc
poQeCcCHOHaNBLHOM P2, Tembi 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremartuueckuii
erTeILroCTH B3, Towst 3.1,32, 3.3 ok, 34 aicran
TPUMCHHTCIILHO P4, Tembi4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 | HMBALyaTbHAS
K pa3JIMYHbIM KOHTEKCTaM T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS

P 5, Temsi 5.1, 5.2 pabora

P 6, Temr1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToB

P7, Temn1 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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 I1-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

NPaKTUYECKUX padbOT
3amuTa TBOPUYECKHUX
pabor

3amura

WHIMBUTY ATBHBIX
MIPOEKTOB
KonTponbhas padota

P12, Tems 12.1, 122,123, 12.4 Beimonnenye

P 13, Temsr 13.1, 13.2, 13.3, 13.4, IK3AMCHAIMOHHBIX

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. Ucnonw30Bath P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBaHue
COBpPEMEHHBIE CPEACTBA 16 VYerHbli onpoc
MOWCKa, aHaIM3a U P2, Temsi 2.1, 2.2, 2.3, 2.4, 2.5 1I-0/¢, | Maremariueckuit
HHTCPTIpETaItiH ?’2 Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 JUKCTAnT
HH(opMaIy, 1 P4 Tewbi4.1,42.43,4.4,45, 46,47 | NHBIyabHas
UH(POPMAIIMOHHBIC -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
TEXHOJIOTHH JIJIst P 5, Temsr 5.1, 5.2 pabota
BBIIIOJIHEHMS 33124 P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6, [IpencraBnenue
npodeccuoHanbHON 6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pE3yJIbTaToB
JEATEIbHOCTH MPAKTHIECKHUX padoT
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P7, Temn 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,

3amuTa TBOPUYECKHUX
pabort

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

P 8, Temn 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VH/IMBU LY aIbHBIX

P9, Tems 9.1,9.2,9.3,9.4,9.5 MPOEKTOB

P 10, Temnr 10.1, 10.2, 10.3, 10.4 KouTposbHas pabora

P11, Temsr 11.1, 11.2, 11.3 TT-o0/c, BhIIOMHCHIE

11.4,11.5,11.6 IT-o/c, 11.7 SK3AMEHAIHORHbIX

P12, Temsr 12.1, 12.2,12.3, 12.4 .

P 13, Temsi 13.1, 13.2, 13.3, 134, Saami

13.5 IT-o/c, 13.6

P 14, Temn! 14.1, 14.2, 14.3, 14.4,

14.5 I1-o/c, 14.6
OK 03. ITimtanupoBats 1 P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TecrupoBanue
peanu3oBkBaTh cobcTBeHHOE | 1.6 VYerHbli onpoc
poeCCHOHANEHOE U P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | \aremarnueckuii
JIHTIHOTHOE PASBITHE, gg, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 JmeTant
TpEATPHHUMATCIIBCKYIO P4, Tempi 4.1,4.2,4.3, 4.4, 4.5, 4.6,4.7 | VHAMBALyaIbHas
JIESITCIILHOCTD B T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
npodeccuoHalbHOM cepe, P 5, Temsr 5.1,5.2 pabora
HCIIOJIb30BATh 3HAHHMS 110 P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(MHAHCOBOW I'PaMOTHOCTH B 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yNbTaToB

PA3INYHBIX JKU3HCHHBIX

P7, Temm 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

NPaKTUYECKUX paboT

CUTYyaIHsIX 3amura TBOPUECKUX
7.12,7.13,7.14,7.15,7.16, 7.17 paGoT
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 Jammira
P9, Temr1 9.1,9.2,9.3,9.49.5 WHHBH/TYATBHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4
MIPOCKTOB
P11, Temsr 11.1, 11.2, 11.3 IT-o/c, KoHtponbHas pabora
11.4,11.5,11.6 [T-o/c, 11.7
P 12, Temsr 12.1, 12.2,12.3, 12.4 Brmorenme
P 13, Temst 13.1, 13.2, 13.3, 13.4, HCAMCHATIOHHBIX
13.5 TT-o/c, 13.6 3aflaHil
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 04. 3ddextuHO P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectrupoBanue
B3aUMOJICUCTBOBATh U 16 VYerHbli onpoc
paboTaTh B KOJUIEKTUBE U 12) gﬂ Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/e, | Maremarnueckuit
KoMare P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 AIICTART
P4, Tembi 4.1,4.2,4.3,4.4,4.5, 4.6,4.7 | VHAMBAIyaIbHAS
IT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATCIbHASL
P 5, Temsr 5.1, 5.2 pabora
P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenne
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

P 7, Temwnr 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

MPAKTUYECKUX paboT
3ammTa TBOPUECKUX
pabot
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P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammura
P9, Temn1 9.1,9.2,9.3,9.49.5 WHBUIYIbHBIX
P 10, Temnr 10.1, 10.2, 10.3, 10.4 IPOEKTOB
P11, Tems: 11.1, 11.2, 11.3 I1-0/c, KoHTposbHas paGoTa
11.4,11.5, 11.6 [T-o/c, 11.7 BhINONIHEHNE
P12, Temsr 12.1,12.2,12.3,12.4 SK3AMEHAHOHHBIX
P 13, Temn 13.1, 13.2, 13.3, 13 .4, e
13.5 I1-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 05. OcymiecTBisTh P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
YCTHYIO U TUCBMEHHYIO 16 YcTHBI#I onpoc
KOMMYHHUKAIIO Ha P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 11-0/C, | Martematuueckuii
TOCYIapCTBEHHOM SI3BIKE %2 Temer 3.1 3.2. 3.3 [T-o/c. 3.4 JUKTAHT
Pocentickoit Denepaulnit ¢ | p 4 ey 4.1, 42, 4.3, 4.4, 4.5, 4.6,4.7 | AHAMBHIyaIbHAS
y4eTOM 0COOEHHOCTEH T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITCIIbHAS
COLIMATIBHOIO U KYJIBTYPHOI'O P 5, Temsr 5.1, 5.2 pabora
KOHTEKCTa P 1, Tema 1.1, 1.2, 1.3 IT-0o/c, 1.4, 1.5, | IlpencraBnenue
1.6 pe3yJbTaToB

P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o0/c, 3.4
P4, Temb14.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temnr 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 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 I1-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, Temnr 13.1, 13.2, 13.3, 13.4,
13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 4,
14.5 IT-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 104
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

P 13, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o0/c, 13.6

MPaKTHYECKUX PadoT
3anmTa TBOPYECKUX
pabor

3amuTa
WHUBUTyATBHBIX
MPOEKTOB
KoHntposbHas padota
Brmonnenue
9K3aMEHAIIMOHHBIX
3aJaHui
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P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 06. ITposiBnsTH
rPaKIaHCKO-
MaTPUOTHYECKYIO TIO3HUITHIO,
JIEMOHCTPHUPOBATH
O0CO3HAHHOE ITOBEACHHE Ha
OCHOBE TPaTUIIUOHHBIX
00IIIEYCIIOBCUCCKUX
IIEHHOCTEH, B TOM YHCIIC C
y4eTOM rapMOHU3AINN
MEKHALIMOHAIBHEIX U
MEXPEJIUTHO3HBIX
OTHOILICHUMN, TPUMEHSATh
CTaHJIAPThHI
AHTUKOPPYILIUOHHOTO
ITOBEICHUS

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

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7, Temn 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

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

14.5 IT-o/c, 14.6

TectupoBanue
VYcrHblii onpoc
Maremarnueckuit
JTUKTaHT
NunuBunyanpHas
CaMOCTOSITEeJIbHAs
pabota
IIpencrasnenue
pE3yJIbTaTOB
NPaKTUYECKUX paboT
3amuTa TBOPUYECKHUX
pabor

3amura
WHIUBUIYaIbHbBIX
MIPOCKTOB
KonrponsHas pabora

Brinosinenue

AK3aMCHAIIMOHHBIX

3alaHUN
OK 07. CognericTBOBaThH P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TectupoBanue
COXPAHEHUIO OKPYKaIOLIEeH 1.6 YcTHbI onpoc
CpEIBI, PECYPCOCOEPEKEHHIO, g gﬂ Tembi 2.1, 2.2, 2.3, 2.4, 2.5 1I-0/¢, | Maremartuueckuii
MPUMERSTh SHAHNA 00 P 3, Temsi 3.1, 3.2, 3.3 TT-ofc, 3.4 pmerant
M3MCHCHUN KTMMaTa, P4, Tempi 4.1,4.2,4.3, 4.4, 4.5, 4.6, 4.7 | VHAMBALyaibHas
MIPUHITAITEI OEPEIKITHBOTO T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
MPOU3BOJICTBA, P (HEKTUBHO P 5, Temsr 5.1, 5.2 pabora
JICUCTBOBAThH B P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBienue
Ype3BBbIYAHBIX CUTYyalUIX 6.7 I1-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 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, 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-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, Temnr 13.1, 13.2, 13.3, 13 .4,
13.5 I1-o0/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

MPAKTUYECKHUX padoT
3ammra TBOPYECKUX
pabor

3ammuTa
WHIUBUTYATHHBIX
MPOEKTOB
KonTponbnas pabota
Brimonnenue
9K3aMEHaIIMOHHBIX
3aJaHui
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