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1. OGmrast xapakTepucTHKa padoueii mporpaMmmbl 001Ie00pa30BaTEILHOM
JUCHUITIIMHBI «MareMaTuka

1.1. Mecto JMCUMIUIMHBI B CTPYKTYpe HNpO(ECCHOHAIBHON 00pa30BaTeIbHOIM
nporpammsl CITO:

OO0meobOpa3oBaTellbHass TUCHUIUIMHA «MareMaThuka» SBISETCS 00s3aTeNbHOM YacThIO
0011e00pa30BaTeNbHOTO MUKIa 00pa3oBaTeNbHON mporpamMMbl B cootBercTBHH ¢ PI'OC mo

cnenuanbHocTy 54.02.01 u3aita(mio oTpacisam)

1.2. llenu u muIaHUPyEMbIE PE3YAbTATHI OCBOCHUSI IUCIUTUTHHBL:

1.2.1. Tlenb AMCIHMILIMHBI
Conepxkanre  TporpaMMbl  001I€00pa30BATENIPHOM  TUCHUILIUHBI  «MaTeMaTukay

HaIpaBJIEeHO Ha JOCTH)KEHHUE PE3YJIbTaTOB €€ U3YYEHHUSI B COOTBETCTBUU ¢ TpeboBanusiMu OI'OC

COO c yugetom npodeccronanpHoit HanpasieHHocTd GI'OC CIIO.

1.2.2. TInanupyemble pe3yabTaThl OCBOEHUS 00I1€00pa30BaTEbHOM IUCIUILUIHHEI B
cootBeTrcTBUHM ¢ ®T'OC CIIO u Ha ocaoe ®I'OC COO

Oco6oe 3HaueHHe nucIUIInHA uMeeT pu popmupoBanuu u pazsutuu OK u I1IK (OK

Cneyuamrocnmu 540201 Jjuzaiim (no ompacism)



O01IMe KOMIeTeH NI

IInanupyemsble pe3yJibTaThl 00yYeHHS

Oo0mue

I[ncunn.ﬂnnapﬂme

OK 01 Bei6bupars
crocoObI peleHus 3a1a4
npodeccCHoHaTbHOM
JeSTEIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPY/y, OCO3HAHHE IIEHHOCTH
MacTepcTBa, TPyA0Jooue;

- TOTOBHOCTH K aKTUBHOU JIEATEIIBHOCTH
TEXHOJOTHYECKON U COUATTBHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh
WHUIUUPOBATH, TUIAHUPOBATH U
CaMOCTOSITEJIFHO BBIITOJTHSITH TAaKYIO
NESITEIIEHOCTD;

- UHTEpEC K pa3Iun4YHbIM cepam
npohecCHOHANBHON JIeATETLHOCTH,

- OBJI/ICHUE YHUBEPCAIbHBIMU YU€OHBIMU
M03HABATEIbHBIMU IEUCTBUSIMU:

a) 6a30BBIC JIOTHUECKHE ICHCTBUS:

- CaMOCTOSTENIHHO (HOPMYIUPOBATH U
aKTyaJlu3UpoBaTh MpoOIeMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK WU
OCHOBAaHUS U1 CPAaBHEHMUSI, KITACCU(PUKAIIUU U
000011IeHN;

- OTIPENIeNSTh LIEeTH IeATEIbHOCTH, 331aBaTh
napaMmeTpsl U KPUTEPUU UX JOCTHKCHHUS,

- BBISABJIATH 3aKOHOMEPHOCTH U IPOTHBOPEUHUS
B PaCCMAaTPUBAEMBIX SIBJICHUSIX;

- BHOCHUTH KOPPEKTHUBHI B IEATEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YIIbTATOB

L[eJIsIM, OIIEHUBATh PUCKU MOCIEACTBHIA
NeSITeNbHOCTH;

- pa3BHUBaTh KPEATUBHOE MBIILICHUE TPU
pElIeHNH KU3HEHHBIX MPoOIIeM.

- BIIQJIETh METOJIAMH JIOKA3aTEeIbCTB, AITOPUTMAMH PELICHHS 3a]1ay;
- yMeHue GopMyIUpOBaTh OIMPEIESICHISI, AKCHOMBI U TEOPEMBI,
NPUMEHSTH WX, TPOBOJHUTH JJOKA3aTEIbHbBIE PACCYKACHUS B XOJI€
peleHus 3a/1ad;

- YMETh OTIEPHPOBATH MOHATHIMHU: CTETIEHb YNCIIa, JIoTapudm
Yrciia; YMEHUE BBITOJHATH BRIYACIICHUE 3HAUCHUHA U
npeoOpa30BaHus BRIPAKEHHUI CO CTETICHSMH U JIorapudMamu,
npeoOpazoBaHus IPOOHO-PATMOHATBHBIX BRIPKEHUH;

- YMETh OTIEPHPOBATH MOHATHAMU: PAlOHAIBHBIE,
UppaloHaIbHbIe, TIOKa3aTeIbHbIE, CTENICHHBIE, JIOTapu()MUIECKHE,
TPUTOHOMETPHUYECKUE YPAaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;

- YMETb OTIEPUPOBATh MOHATUAMHU: (YHKIHS, HETTPEPhIBHAS
(GyHKIMS, TPON3BOIHAS, TIEPBOOOpPA3Has, ONpeeIeHHBIN HHTETPaT;
- yMETh HaXOJUTh IIPOU3BOTHBIC SIIEMEHTAPHBIX (YHKIIHH,
UCTIOJIB3Ys CIIPABOYHBIE MaTEpUAIIBI;

- UCCTIeIOBATh B MPOCTEHIINX CiTydasiX GYHKIIMA HA MOHOTOHHOCTbD,
HaXOJUTh HANOOJIBIINE ¥ HANMEHBIINE 3HAYCHUS ()YHKITHIA;
CTPOUTH 'paKi MHOTOUWIECHOB C UCIIOJIb30BAaHUEM amIapara
MaTeMaTH4eCcKOro aHaIN3a;

- IPUMEHSTH MTPOU3BOHYIO IPU PEIICHHUH 33/1a4 HA JABHKCHHE;

- penath NPakTUKO-OPUEHTHUPOBAHHbIC 3aa4H Ha HAMOOJIbIINE U
HavMEHbIIME 3HAUCHHUsI, HA HaX0KACHUE MYTH, CKOPOCTH H
YCKOPEHHS;

- YMETh ONEPUPOBATh MOHATUAMU: PALlMOHAIbHAS (YHKIMS,
nokaszatenbHast QyHKLHUS, CTeneHHast pyHKuus, JorapupmMuyeckas
GyHKIUS, TPUrOHOMETpUYecKue GYHKIUH, 0OpaTHbIe (PYHKLUY;

- YMEHHUE CTPOUTH rpapuKu N3y4EHHBIX PYHKUUH, UCIIOJIB30BAThH




0) 6a30BBIC UCCIIEIOBATEIILCKUE JCHCTBYS:
- BJIaACTh HAaBbIKaMU y‘-IC6HO'
HCCIEA0BATEIBCKON U IPOEKTHOM
ACATCIIBHOCTH, HABBIKAMU PA3PCIICHUA
pooseM;

- BBIABJIATE IPUYUHHO-CJIICACTBCHHBLIC CBA3U U
AKTYaJIM3UpOBAaTh 3a/1a4y, BBIABHUI'aTh
TUIIOTE3Y €€ PEIICHN, HAXOIUTh apryMEHTBI
JUTSL TOKA3aTeNIbCTBA CBOMX YTBEPIKIACHUH,
3aJ1aBaTh IIapaMeTPhl U KPUTEPUU PEIICHHUS;
- AHAJIM3UPOBATH MMOJYYCHHBIC B XOI€
peLIeHNs 3a0a4l pe3yIbTaThl, KpUTUYECKU
OL€HUBATh UX NJOCTOBCPHOCTD,
MIPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

- YMETh MIEPEHOCHUTH 3HAHUS B
M03HABATEIbHYIO ¥ MPAKTUYECKYIO 001acTh
KU3ZHEJCSITENIbHOCTH;

- YMETbh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX
MpeIMETHBIX o0nacTei;

- BBIIBUTATh HOBBIE UJCH, IIPEIaraTh
OpUTHHAJILHBIE TTOIXO/IbI U PELICHUS U
CHOCOOHOCTH MX UCHOJIb30BaHUS B
M03HABATEIbHON M COI[UAIBHOM MPAKTUKE.

rpaduKy Mpy U3ydeHUH MPOIIECCOB U 3aBUCUMOCTEH, TIPH
pEIICHUH 33]1a4 U3 IPYTUX y4eOHBIX MMPEIMETOB U 3a/1a4 U3
pEaTbHOM )KU3HH;

- BBIpaKaTh (OpMyJIaMHU 3aBHCUMOCTH MEK/y BEITMUNHAMU;

- YMETh peNIaTh TEKCTOBBIC 33JIJa4H Pa3HbIX THIIOB (B TOM YHCIIC
Ha TIPOTICHTEHI, JIOJIM U YaCTH, Ha JBMKCHHE, pPa0OTy, CTOMMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3aJIa4d U3 00JIACTH yIPABICHHS
JTUYHBIMH ¥ CEMEMHBIMU (PUHAHCAMMU );

- COCTABJIATh BEIPAKEHUS, YPABHCHHUS, HCPABEHCTBA H UX
CHCTEMBI T10 YCIIOBHIO 331auH, HCCIIEI0BATH TIOTydeHHOE
pelIeHHEe U OIIEHUBATh TIPABJIOTIOI00HOCTH PE3yIhbTaTOB;

- YMETh OIEPHPOBATH MOHATUAMH: CpEHEE apUPMETHIECKOE,
MeIaHa, HauooJIbIllee M HANMEHBIIIee 3HAUCHUS, pa3Max,
JCTiepcusi, CTaHIapTHOE OTKIIOHEHHUE YHCIIOBOTO Habopa;

- YMETb U3BJIEKaTh, UHTEPIPETUPOBATH HHPOPMAIIHIO,
MIPEICTABJIICHHYIO B TAONMUIIAX, HA TUarpammax, rpadukax,
OTPaXkaIOIIYI0 CBOMCTBA peaIbHBIX MPOLIECCOB U SIBJICHUM;

- IPEACTaBIATH HHPOPMAIUIO C TIOMOIIBIO0 TAOIUIl M IUarpaMM;
UCCJIEIOBATh CTATUCTHUECKUE JaHHbIE, B TOM YHCIIE C
pUMEHEHHEM I'paUYecKUX METOI0B U SJIEKTPOHHBIX CPE/ICTB;
- YMETb OIEPUPOBATH MOHATUSAMHU: CIIy4ailHBINA OTIBIT U
ciydaifHOe COOBITHE, BEPOSTHOCTD CIIy4allHOTO COOBITHS;
YMEHHE BBIYHUCIISATH BEPOSATHOCTD C UCMOIH30BAHUEM
rpaduuecKkux MeTo10B;

- IPUMEHSATH POPMYIIBI CIIOKEHUS U YMHOXKEHUS BEPOSTHOCTEH,
KOMOHMHATOpHBIE (PaKThl U (POPMYIBI IPU PEUICHUN 33134,

- OIIEHUBATh BEPOSITHOCTHU peabHBIX COOBITHUI;

- 3HAKOMCTBO CO CITy4ailHBIMU BEJIMUYMHAMU; YMEHUE TIPUBOIUTh
MPUMEPHI MPOSIBICHUST 3aKOHA OOJBIIUX YUCEN B MPHUPOJIHBIX U
OOIIIECTBEHHBIX SBICHUSIX;

- YMETh ONEePUPOBATH MOHATUSAMU: TOUKA, MPSAMasi, TUIOCKOCTh,
MPOCTPAHCTBO, ABYIPAHHBIN YroJI, CKPEIIMBAIOIINECs MPSMEIE,




[apaJUIENIbHOCTh U IEPHEHIUKYIAPHOCTD MPAMBIX U
IJIOCKOCTEM, YTOJI MKy IPSIMBIMH, YIOJI MEXAY NPIMOU U
IJIOCKOCTBIO, YTOJI MEXKIY MJIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXKY MPSIMBIMH,
paccTosiHue MEXKy TJIOCKOCTSIMU;YMEHUE HUCIOJIb30BaTh MPH
PEIICHNUU 3aJa4 U3YYCHHBIC q)aKTI)I N TCOPEMBI TINIAHUMETPHUH,
- YMEHHUE OIIEHHBATh pa3Mepbl OOBEKTOB OKPYKAIOIIETO
MHUpA;

- YMETh OIICPpHUPOBATH MMOHATUAMU: MHOTOTPaHHHUK, CCUCHUC
MHOTOTpaHHHKa, Ky0, mapajenenumnes, npusma, nupaMmua,
burypau noBepxXHOCTb BpallleHUs, IUIHMH/P, KOHYC, 1I1ap,
ctepa, cedeHus: GUTypHI BpAIICHUS, TIJIOCKOCTh, KAaCAIOMIasCs
cdepsl, WIMHIPA, KOHYCA, TUIONIAa/lb TOBEPXHOCTH
MUPAMHU/JIBL, IPU3MBI, KOHYCa, HWIMHPA, UI0Haab chepsbl,
00beM Ky0a, IpSIMOYToJIbHOTO Napasulesenunena, MupaMubl,
IPU3MBIL, UWIMH]IPA, KOHYyCa, [1apa;

- yMEeHHE U300pakaTb MHOTOI'PAHHUKH M MOBEPXHOCTHU
BpAIllCHUs, UXCEUYECHUS OT PYKHU, C MOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB;

- YMEHHE pacro3HaBaTh CHMMETPUIO B TIPOCTPAHCTBE;

- YMEHHE pacro3HaBaTh MPABHJIbHbIE MHOTOIPAaHHUKY;

- YMETb ONEPHUPOBATH MOHATUSAMU: ABMKEHUE B IPOCTPAHCTBE,
10/100HbIE GUTYPBI B IPOCTPAHCTBE;

- HCIIOJIb30BAaTh OTHOLIEHUETUIONMIAICH MOBEPXHOCTEN U
00HEeMOB MOIOOHBIX (PUTYp MPHU PEUICHUH 3a7ay;

- YMETh BBIYUCIIATH T€OMETPHUUECKHE BETMYUHBI (JUTHHA, YTOJI,
I0MIa/1b, 00BEM, MIIONIAh TTOBEPXHOCTH), UCIOIB3YS
U3Yy4eHHbIE(YOPMYIIBI U METO/IBI;

- YMETb ONEPUPOBATH NOHATUAMU: MPAMOYTOJIbHAS CUCTEMA
KOOPJAMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKJISIPHOE MIPOU3BEJICHUE, YTrOJI MEX1Y BEKTOpaMHU, CyMMa




BEKTOPOB, MIPOU3BEACHNUE BEKTOpA HA YUCIIO; HAXOJUTh C
MIOMOIIBIOU3YYEHHBIX (POPMYI KOOPAWHATHI CEpeIMHBI OTPE3Ka,
paccTOsIHUE MEXAY JBYMsI TOUKaMU;

- YMETb BBHIOMpATh MOAXOIAUINI U3YUEHHBI METOM AJIs
pelIeHys 3a/1a4M, pacro3HaBaTh MaTeMaTnyeckue (akThl U
MaTeMaTHYECKUEMOJIENIN B IPUPOIHBIX U 0OIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE;

- YMEHHE MPUBOAUTH IPUMEPHI MATEMATUYECKUX OTKPBITHI
POCCHIICKOM U MUPOBOM MaTEMAaTUYECKOW HAYKH;

- YMETh ONEPUPOBATh MOHSITHUSIMU: OIpEAETIeHHE, aKCHOMa,
TeopeMa, ClIeJICTBHE, CBOMCTBO, PU3HAK, 10KA3aTEIbCTBO,
paBHOCHIIbHBIE POPMYIHPOBKH; YMEHUE (HOPMYIHPOBATH
o0paTHOEU MPOTUBOTOJIOKHOE YTBEP)KICHHUE, IPUBOAUTH
IpUMEpPBI U KOHTPIIPUMEPBI, UCIIOIb30BATh METO
MaTeMaTHYECKOW UHIYKLINH;

- IPOBOJAMTH JOKA3aTEJbHbBIE PACCYKICHUS NP PELICHUH 3a]a4,
OLICHUBATH JIOTUYECKYIO MPABUIBHOCTh PACCYKICHUN;

- YMETh ONEpUpPOBATh MOHATUAMHU: MHOKECTBO, IIOJMHOKECTBO,
olnepalnuy HaJl MHOKECTBAaMU;

- YMEHHUE HUCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar
JUISL ONIMCAHUS PEaJbHbIX MPOLECCOB U SIBJICHUM MPHU PEIICHUU
3a/1a4, B TOM YHCIIE U3 IPYTUX y4eOHBIX MPEIMETOB;

- YMETh ONEepUPOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, nepeBo,
UK, Tpad Ha MJIOCKOCTH;

- YMEHHE 3aJaBaTh U OMMCHIBATh Tpadbl pa3IMuHbIMU
crioco0amu; MCHOJIb30BaTh Ipadbl MpU pelIeHnn3aaay;

- yMeTh CBOOOJIHO ONEPUPOBATh MOHATUAMU: COYETAHUE,
NIEPECTAaHOBKA, YUCIIO COYETAHUH, YUCIIO NEPECTAaHOBOK;
ounoM HrloTOHa;

- YMEHHUE PUMEHITh KOMOMHATOPHbIE (HaKTHI U

paccyXJeHus Ui peleHus 3a1ay;




- YMETh ONEPUPOBATH MOHATHIMHU: HATYPAIbHOE YHCIIO, LEJI0Ee
YHCII0, OCTATOK MO MOJYIIO, PAlMOHATIHLHOE YUCIIO,
UppaMOHAIFHOE YHCIIO0, MHOYKECTBA HATYPAbHBIX, IEJBIX,
palMOHABHBIX, JACHCTBUTEIBHBIX YHCEI;

- YMEHHUE WCIOJIB30BATHIIPU3HAKH JETUMOCTH, HAUMEHBIITHH
oOmmii AeUTeIh U HAaNMEHBIIee 00IIee KpaTHOE, aJTOPUTM
EBkima npu pemeHnn 3a1ad; 3HaKOMCTBO C Pa3IMIHBIMH
MO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHUS,

- yMeTh CBOOO/IHO ONEpUPOBATH OHSATHSIMHU: CTETIEHB C LEIBIM
ToKaszaresieM, KOpeHb HaTypajJbHOW CTETIEHH, CTENICHb C
palroHaTFHBIM TIOKa3aTeNeM, CTETIEHb C JCHCTBUTETLHBIM
(BEIIECTBEHHBIM) MOKa3aTesaeM, Jorapudm vrciia, CHHYC,
KOCHHYC UTaHT€HC TPOU3BOJIHLHOTO YUCIIA;

- YMETh ONEPUPOBATH MOHITUAMU: TOXKAECTBO, TOKAECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CUCTEMA YPABHEHU I
Y HEPaBEHCTB, PaBHOCHJIBHOCTh YPABHEHUH, HEPABEHCTB U
CHCTEM, palliOHaJIbHbIE, UPPALlMOHAIbHBIE, I0KA3aTEIbHbIE,
CTENEHHbIE, JIorapu(MUUecKkue, TPUrOHOMETPUUECKHE ypaBHeE-
HUsI, HEPABEHCTBAW CHUCTEMbl; YMEHHUE pellaTh YpaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C IOMOIIBIO PA3JIMYHBIX MPHUEMOB;

- peliaTh YpaBHEHHs, HEPaBEHCTBA U CUCTEMBI C IIapaMEeTPOM;
IPUMEHSTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIs PELICHUs
MaTeMaTUYeCKUX 3aJau 1 3a/1a4 U3 pa3IMyHbIX 001acTeil HayKu
U peaJlbHOM JKU3HU;

- yMeTh CBOOOJHO ONEPUPOBAThH MOHATUAMU: TpapUK PYHKIUH,
oOpartHas QyHKIMsI, KOMIOO3ULUS QYHKIMH, TMHENHHas QyHKIMS,
KBaJ[paTHUHas QYHKIMS, CTeNeHHas: (YHKLUS C LIETbIM
nokaszareseM, TPUroHoMeTpuieckrue GyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIINH, TIOKa3aTebHas U
Jorapupmuueckas QyHKIMH; yMEHUE CTPOUTH rpaduku
(GyHKIU, BEITOJIHATH IpeoOpa3oBaHus rpaukoB GyHKIHI;

- YMEHHUE HUCII0JIb30BaTh rpauku GYHKIUH [T U3ydeHHS
IPOIIECCOB M 3aBUCUMOCTEH MPU PEIIeHNH 3a/1a4 U3 JPYTruxX
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y4eOHBIX MPEJMETOB U U3 PEATbHOM KU3HU; BEIPAKATH
(dopMynaMu 3aBUCIMOCTH MEX/Ty BETHUYNHAMU;

- YMEHHUE CBOOOHO ONEPUPOBATH MOHITHAMHU: YETHOCTh
(GyHKIUH, TEPHOANIHOCTD (PYHKIINHU, OTPaHUYEHHOCTh
(GyHKIIMHM, MOHOTOHHOCTD (DYHKIIMH, SKCTPEMYM (QYHKIIUH,
HanOoJIbIlIee M HAUMEHbIIIee 3HaYeHUs (DYHKITH Ha
IPOMEXYTKE; YMEHHUE MPOBOANUTH MCCIeI0OBaHHE (QYHKIINH;

- YMEHHUE UCIIO0JIb30BaTh CBOMCTBA U rpaduKu (PYHKITUHN IS
peleHus ypaBHEHH, HEPaBEHCTB U 33/1a4 C apaMeTpamu;
n300pakaTh HA KOOPAMHATHOU MJIOCKOCTH MHOYKECTBA PEIICHUI
ypaBHEHHI, HEPABEHCTB U MX CHCTEM;

- YMETb CBOOOJIHO ONEPUPOBATH MOHATUSIMHU: MOCIEI0BATEIb-
HOCTh, apupMeTHIecKast IpOrpeccusi, TeOMeTpuIecKas
nporpeccusi, 06CKOHEYHO yOBbIBAIOIIAss T€OMETPHIECKas
Iporpeccusi; yMeHue 3aJaBaTh MOCIeI0BaTEIbHOCTH, B TOM
YHClie C TOMOILBIO PEKYPPEHTHBIX (hopMyI;

- YMETb ONEPUPOBATh MOHATUSIMU: HEPEPHIBHOCTh (PYHKIIUH,
acUMNTOTHI rpaduka GyHKIMH, IepBasi U BTOpasi IPOU3BOIHAS
GbyHKIMH, TEOMETPUYECKUN U (PU3UYECKUIN CMBICI TPOU3BOTHOM,
nepBooOpasHas, onpeAeNeHHbIH HHTErpall; yMEHUE HAXOAUTh
aCUMNTOTHI rpaduka QyHKIUU; YMEHUE BBIYUCIATH
MPOU3BOIHBIE CYMMBI, TPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU
GyHKIMI, HAXOIUTH ypaBHEHUE KacaTelbHON K rpaduky
GbyHKIMM; YMEHUE HCIIONb30BaTh MPOU3BOIHYIO JUIS
UCCIIeIOBaHUS (PYHKUUHN, IS HAX0XKACHUS HAMITyUIIero
peleHys B MPUKIAHBIX, B TOM YHCIIE COLMAIbHO-I)KOHOMHUYEC-
KUX M (PU3NYECKUX 3a7ayax, Ul ONpeAeIeHNs CKOPOCTU U
YCKOPEHHUS; HAXOAUTh IJIOMAIN M 00BeMbI (PUTYp C MOMOIIBIO
WHTETpaia; MPUBOAUTH MIPUMEPHI MATEMAaTHIECKOTO
MOJETUPOBaHUSI C MOMOIIBI0 MU depeHIInaTbHBIX YPaBHEHUN;
- YMETh ONEPUPOBATH MOHATUAMH: KOMILJIEKCHOE YUCIIO, COTPS-
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YKCHHBIE KOMIUIEKCHBIC YHCIIa, MOIYIIb U apTYMEHT
KOMIUIEKCHOTO YHcia, (hopMa 3aucu KOMITJICKCHBIX YHCEI
(reomeTpuyeckasi, TPUrOHOMETpUUYECKasi U anredpandeckas);
YMETBIIPOU3BOANUTH apU(METHYECKHIE CHCTBUS C
KOMIUIEKCHBIMHU YHCIIaMH; IPUBOAUTE TPUMEPHI UCTIOTH30BaHUS
KOMILUIEKCHBIX YHCEIT;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHAMU: CPEIHEE
apudMeThIecKoe, MearuaHa, HauOoJIbIlee U HAauMEHBIIIEe
3HauEHUs,pa3Max, JUCIepCusi, CTAaHIapTHOE OTKIIOHEHHE IS
OTIMCAHWsI YUCIIOBBIX JTAHHBIX; YMEHHE HCCIIE0BATh
CTaTUCTHYECKHE JaHHBIC, B TOM YHCIIE C MPUMEHEHHUEM
rpaduvIecKuX METOIOB U AIIEKTPOHHBIX CPECTB; IpaPUUECKH
HCCJIEIOBAaTh COBMECTHbIE HAOIIOACHUS C TOMOIIBIO JarpaMmm
paccenBaHMs U JIMHEHHON perpeccuu;

- YMETh HaXOJAUTh BEPOSITHOCTU COOBITHI C UCTIOJIH30BAHUEM
rpauyecKkux METOOB; MPUMEHATH AJIS PelIeHUs 3a7ad
(bOpMyIBICIIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH, (hopMyIy
MOJIHOM BeposiTHOCTH, Gopmyny bepnymnu, komOuHaTOpHBIE
dakTel U POPMYIIbI; OLIEHUBATH BEPOSITHOCTH PEATbHBIX
COOBITHIA;

- YMEHHE ONEPUPOBATh MOHATUSMU: CIIydaiiHasl BETUYHUHA,
pacrpeziefieHue BEPOATHOCTEH, MaTEMaTUYECKOE 0XKHIaHue,
JUCTIEPCHUs U CTAHIAPTHOE OTKJIIOHEHHE CITy4ailHOW BEJIMYUHBL,
GbyHKIMM pacnpeneNieHus U IIIOTHOCTU PaBHOMEPHOTO,
MO0KAa3aTeIbHOr0 U HOPMAIBHOTO PacIpe/IeICHHIA;

- YMEHUE HCII0JIb30BaTh CBOMCTBA N3YYEHHBIX paclpe/ieieHnit
JUISL pelIeHus 3a]a4; 3HAKOMCTBO C MOHATHUAMU: 3aKOH
00JIBIINX YKCEI, METO bl BEIOOPOYHBIX UCCIIEIOBAHUA;

- YMEHHE MPHUBOJUTH MPUMEPHI MPOSBICHUS 3aKOHAOOIBIINX
YHcell B MPUPOIHBIX U OOIIECTBEHHBIX SBICHUSIX;

- yMeTh CBOOOJIHO OTIEPUPOBATH MOHATUAMU: TOUKa, IpsAMasi,
IUIOCKOCTB, MPOCTPAHCTBO, OTPE30K, JIyd, TIOCKHHA Yrol,
JIBYTPAHHBIN YroJl, TPEXT'PAHHBIN YTOJI, IepeceKaromecs,

12




napajieNIbHbIe U CKPEIINBAIOLINECS MPSIMbIE, TapalIeIbHOCTD
Y NEPIEHAUKYJIIPHOCTD MPSMBIX U IIJIOCKOCTEM, YIOJI MEXKIY
IIPSAMBIMH, YTOJI MKy IIPIMOM U TUIOCKOCTBIO, YTOJI MEXIY
IUTOCKOCTSIMU;

- YMCHHUE UCIIOJIB30BATh MPpU PCUICHHUU 3aaa4 U3YYCHHBIC
(bakThl U TEOPEMBI IUIAHUMETPHH;

- YMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB B OKPY)KAIOIIEM MHPE;
YMCHHUEC ONCPHUPOBATH NOHATUAMU.: MHOTOI'paHHUK, CCUCHUC
MHOTI'OrpaHHHKa, HpaBHJ’IBHBIﬁ MHOT'OI'PaHHUK, IIpU3Ma,
nupaMuia, GUrypa u NOBEepXHOCTh BpallleHUs, HWINHIP, KOHYC,
mrap, cdepa, pa3BepTka NOBEPXHOCTH, CEYEHUSI KOHYCa U
IIMHPA, TTApaJUIeIbHBIE OCH WM OCHOBAHHUIO, CCUCHHE IIapa,
TUTOCKOCTh, Kacaromasics: cepsl, MIIMHAPA, KOHYCa;YMEHNE
CTPOWTH CEUEHHE MHOTOT'PaHHHKA, N300pakaTh MHOTOT PAaHHUKH,
(GUrypBl ¥ IOBEPXHOCTH BPAILCHHSI, X CEUYCHUS, B TOM UHCIIE C
MIOMOIIIBIO 3JICKTPOHHBIX CPEJCTB; YMEHHE MPUMEHSITh CBOMCTBA
FeOMETPHUECKHUX (PUTYP, CAMOCTOSITENHHO (POPMYIUPOBATH
OTIpEJ/ICICHUsI U3y4aeMbIX (DUTYP, BBIIBUTATH THIIOTE3HI O
CBOWCTBaX M MPU3HAKAX T€OMETPHUECKUX PUTYP, 0O0CHOBHIBATH
WX OTIPOBEPraTh UX; YMEHUE MPOBOJIUTH KIACCUPHUKAIHIO
Guryp mo pa3IUYHBIM IPU3HAKAM, BBITIOJIHITH HEOOXOIMMbIE
JIOTIOJTHUTEIIHbHBIE IOCTPOCHUS;

- YMETh CBOOOJIHO OTICPUPOBATh MOHATUSMHU: IUIONIAb (PUTYDHI,
00beM (pUTYpBI, BEJIMUUHA YIJIa, PACCTOSTHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEKIY MPSMBIMHU, PACCTOSIHUE MEXTY
IUIOCKOCTSIMU, TUIOIIAb cepbl, MI0IIAb TOBEPXHOCTH
UPaMUJIbI, TPU3MBI, KOHYCa, IIWIKHIPA, 00beM Ky0a,
NPSIMOYTOJIBHOTO MapajuIeyIeuIe/1a, TUPAMHUIBI, TIPHU3MBI,
IIJINH]IPA, KOHYCa, 11apa; yMEHHE HaXOJUTh OTHOIICHHE
00BbeMOB IOJJOOHBIX QUTYD;

- YMeTh CBOOOHO ONEPUPOBATH MOHATUSMU: IBUKEHUE,
napaselbHbli IepeHOC, CHMMETPUS Ha TNIOCKOCTH U B
POCTPAHCTBE, IOBOPOT, MpeodpazoBaHue NOJ00Hs, TOJOOHBIE
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¢Gurypsl; yMeHue pacro3HaBaTh paBHbIC U 110100HBIE (GUTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHUE
UCII0JIb30BaTh T€OMETPUUYECKUE OTHOILIEHUS, HAXOIUTh
reOMETPUUECKHUE BEIMYUHBI (JJTMHA, YTOJI, IIOAaAb, 00BEM) MpH
pelIeHNH 3a]1a4 U3 IpYTUX y4eOHbIX IPEIMETOB U U3 peanbHOI
YKU3HH;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHAMMU: MPAMOYTOJIbHAS
CUCTEMa KOOPJIMHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA Ha YUCIIO,
pa3iokeHue BeKTopa o 0asucy, CKalsipHOEe IPOU3BEICHHE,
BEKTOPHOE IIPOU3BEJICHUE, YTOJI MEXIY BEKTOpPaMU; YMEHHE
HCII0JIb30BaTh BEKTOPHBII U KOOPIAUHATHBIN METO JUISl pEIICHUS
FeOMETPUYECKUX 3aa4 U 337a4 APYrux yueOHbIX IPEIMETOB;
OIIEPUPOBATH MOHATHUAMM: MaTpuLa 2x2 u 3X3, ONpeAenInuTeNb
MaTpHUIIbI, FEOMETPUYECKHUI CMBICIT OTIPEAETUTENS;

- YMETb MOJEIINPOBATh PEAJIbHBIC CUTYalluU Ha SI3BIKE
MaTEMaTHKH; COCTABIIATh BBIPA)KCHUS, yDABHEHUS, HEPABEHCTBA
Y UX CUCTEMBI 10 YCIOBUIO 33[Ja4H, UCCIIEOBATh IOCTPOCHHBIE
MOJIEJIN C UCHIOJIb30BAHUEM alliapara aareopsl,
MHTEPIPETUPOBATH OJIYYECHHBIN Pe3yJIbTaT; CTPOUTH
MaTEMaTHYECKUE MOJIEIH C TOMOIIBIO TEOMETPUYECKUX ITOHATUN
Y BEJIMYUH, PEIIATh CBA3aHHbIE C HUMU IIPAKTUYECKUE 3a]a4u;
COCTAaBJIATH BEPOATHOCTHYIO MOJIEIb U HHTEPIIPETUPOBATH
IIOJIy4YEHHBIH PE3yJbTaT; pEIIaTh PUKIIAJHbIEC 3a1a4H
CPEICTBaMU MaTEMAaTHYECKOTO aHaJIN3a, B TOM YHUCIIE
COLIMAJIBHO- SKOHOMMYECKOTO U (PU3MUECKOTO XapaKTepa;

- YMEHHUE BBIOMpATh MOJIXOAALINN METO Ul PeLICHNs 3aJauy;
NOHMMAaHHE 3HAYMMOCTH MaTEMATUKH B U3Y4EHUH IPUPOIHBIX U
0O0I1eCTBEHHBIX MIPOIIECCOB U SIBJICHUIN; YMEHHE paclo3HaBaTh
IPOSBIIEHUE 3aKOHOB MaTEMAaTUKN B UCKYCCTBE, YMEHHE
IIPUBOJIUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUN POCCUIICKON 1
MHUPOBOM MaTEMaTUYECKON HAYKH
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OK 02
Hcmons30BaTh
COBpPEMEHHBIE
CpeJicTBa MOUCKA,
aHaIM3a u
HWHTEpIpETAIuN
nHpopManuu, u
WH(pOpMAITMOHHBIC
TEXHOJIOTHH I
BBIIIOJTHEHMS 33134
npodeccHoHaIBHO
U IeITeNbHOCTHU

B o06siacTi IECHHOCTH HAYYHOTO TIO3HAHMSI:

- cpOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOH
MPaKTUKH, OCHOBAHHOTO HA JTUAJIOTe KYJIbTYp, CIIOCOOCTBYIO-
IIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHUPE;

- COBEPIICHCTBOBAHUE SI3bIKOBOW W YUTATEIILCKOU
KYJIbTYpBI KaK CPEJICTBAa B3aUMOJICHCTBUS MEXKTY JIFOJIbMH 1
TIO3HAHUS MUDA;

- OCO3HAaHME IIEHHOCTH HAy4YHOU JEATETLHOCTH, TOTOBHOCTD
OCYIIECTBIISATH MPOCKTHYIO U UCCIIEA0BATEIIbCKYIO
NESTETFHOCTh MHANBUYATHHO U B TPYIIIIE.

OBnazneHne yHUBEpCAIbHBIMU Y4€OHBIMU
[T03HABATEIbHBIMU JICHCTBUSMMU:

B) paboTa ¢ nHpopmaIuei:

- BJIa/IETh HAaBbIKaMU MOJy4YeHUs] HHPOPMAIUH U3
HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIEHO OCYIIECTBIIATh
IIOUCK, aHAJIN3, CACTEMATHU3aL1I0 U UHTEPIPETALINIO
nH(OPMAaLIUY PA3IUYHBIX BUI0B U GOPM IPEICTABICHUS;

- C03/1aBaTh TEKCTHI B Pa3IM4HbIX (hopMaTax ¢ y4eToM
HazHaYeHUs MHPOPMAIIH U LENEeBON ayJUTOPUH, BEIOUpast
ONTUMAJIEHYIO (POPMY IIPECTABICHUS U BU3YalIU3alllH;

- OLEHUBATH JOCTOBEPHOCTh, JIETUTUMHOCTh
nH(popMaluY, € COOTBETCTBHUE TPABOBBIM M MOPAIILHO-
3TUYECKUM HOpMaM;

- HMCMOJB30BaTh CPEACTBA MHPOPMAIIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUN B PEIIEHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a/1a4 ¢ coOm0eHreM TpeOOBaHUM SPrOHOMHKH, TEXHUKH

- YMETh ONEPUPOBATH MOHATUSAMH: pallHOHATbHAS (PYHKIIHS,
nokaszarenbHast QyHKIUs, CTeneHHas pyHKIus, Jorapugmu-
yeckas (QYHKIHS, TPUTOHOMETpHUYecKre (PyHKIINHU, 0OpaTHbIE
(GyHKIMH; YMEHUE CTPOUTH IPapUKN U3YyUEHHBIX (PYHKIUH,
UCI0JIb30BaTh I'paUKH MIPU U3YYEHUHU MTPOLIECCOB U 3aBUCH -
MOCTEMH, IPU PELIeHUH 3a7a4 U3 APYTruX y4eOHbIX PEIMETOB
U 3aJ1a4 U3 pealibHOM JKU3HU; BBIpaXaTh GopMyIaMu
3aBUCHMOCTH MEXy BETUIMHAMU;

-YMETb ONEPUPOBATH MOHATHAMU: TOKJIECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA ypaBHe-
HUW U HEPAaBEHCTB, PABHOCUJIBHOCTh YPABHEHU, HEPABEHCTB
Y CHCTEM, PALIMOHAJIBHBIE, HPPALlMOHAIBHBIE, TIOKA3aTEIIbHEIE,
CTEINEHHbIE, JIorapu(MUUecKrue, TPUTOHOMETPHUECKHE
YPaBHEHUs, HEPABCHCTBA U CUCTEMBI; YMETh PEIIaTh ypaBHE-
HUS1, HEPABEHCTBA U CUCTEMBI C TOMOLIBIO PA3IAYHBIX
IIPUEMOB; PEIIAaTh YPaBHEHUS, HEPABEHCTBA U CUCTEMBI C
IIapaMeTpoM; IPUMEHTh YPAaBHEHUS, HEPABEHCTBA, UX
CUCTEMBI I PEIIECHUS MATEMAaTUYECKUX 3aJ1a4 U 3aJa4 U3
pasInYHbIX 001aCTe HAYKU U pPeaIbHOM KU3HM;

- yMeTh CBOOOJHO ONIEPUPOBATH MOHATUIMU: ABUKECHHUE,
napaJuIeIbHBIA IEPEHOC, CUMMETPHS Ha IJIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHue NOJ00Ms,
10JI00HBIE (GUTYPBI; YMETh Paclio3HaBaTh paBHbIE U MOJOOHbBIE
(Gurypsl, B TOM 4UCIie B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE;
YMETB UCIIOIb30BATh FEOMETPUYECKHUE OTHOILIECHHS, HAXOAUTh
reoMeTpu4ecKre BeIMYUHbI (AJIMHA, YToJ, IUI0Iaab, 00bEeM)
IPY PELICHNH 33/1a4 U3 JPYruX y4eOHBIX MPEeIMETOB U U3
peanbHOU KU3HU
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0€30MaCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUS,
IIPABOBBIX U dTHYECKUX HOPM, HOPM
MH()OPMAIMOHHON OE30MMaCHOCTH;

- BJIAACTb HAaBbIKAMM pPaCliO3HABAHHA U 3al[UThI
nHpopmanuu, THPOPMAITMOHHOHN 0e301acHOCTH
JIMYHOCTH

OK 03 IlmanupoBatb u
pealin30BbIBATh
coOCTBEHHOE
npodhecCHoHANBHOE U
JTUYHOCTHOE pPa3BUTHE,
MpeANPUHIMATENbCKYIO
JeSITEeNIbHOCTD B
npodeccuoHanbHOM chepe,
UCII0JIb30BaTh 3HAHUSA T10
(buHAHCOBOW TPAMOTHOCTH
B Pa3JIMYHBIX )KU3HEHHBIX
CUTYaIUIX

B o6Gnactu 1yX0BHO-HPAaBCTBEHHOTO
BOCTIUTAHMS:

- chOPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUSI, STUYECKOTO MMOBEICHNS,

- CcIOCOOHOCTDH OIIEHUBATh CUTYaLUIO U
MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO- HPAaBCTBEHHbBIE
HOPMBI U LIEHHOCTH;

- 0CO3HaHUE JIMYHOTO BKJIaJa B MOCTPOEHHE
YCTOMYMBOTO OYIyIIETO;

- OTBETCTBEHHOE OTHOIIEHHUE K CBOUM
poauTensm U (WIK) APYrUM YjeHaM CEMbH,
CO3JaHHUIO CEMbU Ha OCHOBE OCO3HAHHOTO
MPUHATHUA LICHHOCTEH CEMEMHOM )KU3HU B
COOTBETCTBUU C TpaaAuLIUAMU HapoaoB Poccuu;
OBnazneHne yHUBEpPCAIbHBIMU PETYISITHBHBIMU
NEUCTBUSIMU:

a) caMOOpraHMU3aIIus:

-CaMOCTOSITEJIbHO OCYIIECTBIISTh
M03HABATENbHYIO AEITEIbHOCTD, BHISBISATH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH
coOCTBEHHBIE 3a/1a4H B 00pa3oBaTeIbHON
JEeSITeNIHOCTH U YKU3HEHHBIX CUTYAIIUAX;

- YMETh OIIEpUPOBAThH MOHATUAMU: pallHOHAIBHBIE,
HPppalfHOHAJIBHBIC, ITOKA3aTCIIbHBIC, CTCIICHHEBIC,
norapu(MUIecKre, TPUTOHOMETPUIECKUE YPaBHEHUS U
HEPABCHCTBA, UX CUCTCMBI;

- YMCTb OII€CPUPOBATH IMOHATHAMU: MHOT'OTpaHHUK, CCUCHHE
MHOTOTpaHHUKa, Ky0, apaJijiesenumnes, npu3mMa, nupaMmua,
¢durypa u moBepXHOCTh BpalCHHUS, IIHJIHHIID, KOHYC, TI1ap,
ctepa, cedenust GUTYpHI BPAIIEHUS, TNIOCKOCTh, KACAIOMIAsICS
cdepsl, MWIMHPA, KOHYCA, TUIOIIA b TIOBEPXHOCTH
MUPaMUJIbI, TPU3MBI, KOHYCA, IWINHAPA, TUIOMIAahs chepsl,
00BbeM Ky0a, IPSIMOYTOJILHOTO MapajliesIeue 1, TUpaMupl,
NPU3MBI, IWIKHAPA, KOHYCa, [Iapa; yMEHHE N300pakaTh
MHOTOT'PaHHHKH U TIOBEPXHOCTH BpAIIICHUS, UX CEYCHUS OT
PYKH, C TIOMOIIBIO YEPTESIKHBIX HHCTPYMEHTOB U 3JICKTPOHHBIX
CpPE/CTB; YMETh PacO3HAaBATh CHMMETPUIO B IIPOCTPAHCTBE;
YMETh PacIio3HaBaTh MPaBUIbHbIC MHOTOTPAaHHHUKH;

YMETh ONEPUPOBATh TOHATUSAMH: NPSIMOYTOJIbHAs CUCTEMa
KOOpJIMHAT, KOOPJMHATHl TOYKHU, BEKTOpP, KOOPAWHATHI
BEKTOpa, CKAlIPHOE MPOU3BEACHUE, YOI MEKIY BEKTOpaMH,
CyMMa BEKTOPOB, IPOU3BE/IEHUE BEKTOPA HA YUCIIO; HAXOIUTh
C TIOMOIIBbIO H3YyYEHHBIX (QOpPMYT KOOPIMHATHI CEpPEAUHBI
OTpe3Ka, PaCCTOSHUE MEXKY ABYMS TOUKAMU
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- CaMOCTOSTEIbHO COCTABJIATH IIaH PELICHUS
POOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
CIOcoOCTBOBATH (POPMHUPOBAHUIO H
MIPOSIBJICHUIO IMPOKOM 3PYAULIUU B Pa3HBIX
001aCTIX 3HAHWM, IOCTOSIHHO ITOBBINIATL CBOI
00pa30BaTeNIbHBIN U KyJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

HCII0JIb30BATh MIPUEMBI pe(IEeKCUU AJIsl OLIEHKH
CUTYaIlH, BbIOOpa BEPHOTO PELLICHUS;

- YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO
MIPUHUMATD PEIICHUS M0 X CHUKEHUIO;

B) SMOLIMOHAJIbHBIN UHTEIIEKT,
MpeIoaraoumi copMrUpoBaHHOCTS:
BHYTPEHHE MOTHUBAIlMH, BKIIOYAIOIIEH
CTPEMJICHHUE K TOCTHKEHUIO LIENIH U yCIEXY,
ONTHMH3M, HHULIUATUBHOCTb, YMEHUE
JIENCTBOBATh, HCXOIS M3 CBOMX BO3MOKHOCTEH;
- HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh
[IOHMMAaTh SMOLIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €TI0 IIPU OCYLIECTBICHNUN
KOMMYHHKAIMH, CIOCOOHOCTh K COUYBCTBHIO U
COIEpPEKUBAHMUIO;

COLIMAJIBHBIX HABBIKOB, BKJIFOUAIOLINX
CIOCOOHOCTh BBICTPAaUBaTh OTHOILIEHUS C
JPYTUMHU JIFOABMH, 3a00TUTHCS, IPOSIBIIATD
UHTEpeC U pa3peliaTb KOHYIUKTHI
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OK 04 3¢ddexTuBHO
B3aMOJEHCTBOBAThL U
paboTaTh B KOJJICKTHBE
M KOMaHje

['oTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEJIEIICHHUIO;
OBJIAJIEHUE HaBbIKAMU y4EOHO-
HCCIEA0BATENIBCKOM, IPOEKTHON U
COITMANBLHOM JICSITCIIFHOCTH,

OBnazieHne yHUBepCalIbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSAMMU:

0) coBMecTHas JACSITEIIbHOCTD:

- TOHUMAaTh U HUCII0JIb30BATh IPEUMYILIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- NPUHUMATh LEJIN COBMECTHOM
NeSITeNIbHOCTH, OPraHU30BbIBATh U
KOOPJIMHUPOBATH ACUCTBHUS IO €€
JIOCTIKEHHIO: COCTABJIATH IJIaH IEHCTBHI,
pacnpeneaTh oy C y4eTOM MHEHUN
YYaCTHHUKOB O00CYX/JIaTh PE3yJIbTATHI
COBMECTHOM paboTHI;

- KOOPJMHMPOBATH U BBINOJIHATH pabOTy B
YCIOBUSX PEAIBHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

- OCYILECTBIIATH O3UTUBHOE CTPATETMUECKOE
IIOBEJCHUE B PA3JIMYHBIX CUTyalUsIX,
IIPOSBJIATH TBOPUECTBO U BOOOpakeHHE, ObITH
MHULMATUBHBIM.

OBnaneHne yHUBEpPCAIBHBIMU PETYIISITUBHBIMU
JIEUCTBUSIMHU:

I') IpUHATHE ce0s U APYTUX JIOACH:

- TPUHUMAaTbh MOTHUBBI U apTYMEHTHI APYTUX
JIOJEH NIpU aHAJIN3€ PE3YIbTATOB
NESITENILHOCTH;

- NpU3HABaTh CBOE MPABO U MPABO IPYTUX
JIIOZIEH Ha OIIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C

- YMETb OTIEpUPOBATH NOHATHUSAMH: CITy4aiiHBIN OIIBIT U
citydaiiHOoe COOBITHE, BEPOSTHOCTD CIIy4allHOTO COOBITHS; YMETh
BBIUUCIIATH BEPOSITHOCTD C HCIOJIB30BaHUEM IpapUIecKux
METOJIOB; IPUMEHSTH (DOPMYIIBI CIIOKEHUS U YMHOKCHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE (PAKTHI U GOPMYIIBI IPU
peIIeHNH 3a1a4; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH;
3HaKOMCTBO CO CITy-4YaliHBIMH BETMUYMHAMH; YMEHHE TTPUBOINTH
IPUMEPHI MPOSIBIICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOTHBIX U
0OIIECTBEHHBIX SIBJIEHUSIX;

yMeTh CBOOOTHO OTIEPHPOBATH MOHATHIMU: CTETIEHD C IEJTBIM
nokaszaresieM, KOpeHb HaTypaJbHON CTETIEHH, CTETIEHb C
palroHaATFHBIM TIOKa3aTeNleM, CTENEHb C JICHCTBUTEIbHBIM
(BeIIeCTBEHHBIM) MTOKa3aTesneM, Jorapudm ymcia, CHHYC, KOCUHYC U
TaHT'€HC MTPOU3BOJIBLHOTO YHCIIA;

- YMETh CBOOOHO OTIEPUPOBATH MOHATUSIMHU: TpaduK QyHKIIUH,
oOpartHas QpyHKIHS, KOMITO3UIIHS (PYHKIIMH, JIMHEHHAsT QyHKITUS,
KBaJipaTuyHas QyHKIMS, cTereHHas QYHKIHS C LETbIM
nokasaresiem, TPUroHoMeTpuyeckue GyHKINH, 0OpaTHbIE
TpUrOHOMETpHUUYecKre (HYHKIINH, TOKa3aTeabHas U
norapudmMudeckas GyHKIIUN; YMETh CTPOUTH rpaduku PyHKITUH,
BBITIOJTHATH TIPe0Opa3oBaHust rpaukoB GyHKIINIA;

-YMETb UCIOIb30BaTh rpaPuKu GYHKIUNA U1 U3YYSHHSI IPOIIECCOB
Y 3aBHCHUMOCTEH MY PEIICHUHU 3324 U3 IPYTUX YUEOHBIX
PEIMETOB U U3 PEaIbHOM JKU3HU; BhIpaXKaTh (opMyaamMu
3aBUCHUMOCTHU MEX]ly BETUYUHAMU;

- CBOOO/HO ONEPUPOBATh MOHATUSAMU: YETHOCTb (DYHKIINH,
NEPUOTUYHOCTH (PYHKIIMH, OTPAHUYEHHOCTh (DYHKIIUH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpEMYM (PYHKIMH, HanOoJIblIee U
HauMeEHbIIIee 3HaYeHUs] PYHKIUY HA IPOMEXKYTKE; YMETh
IPOBOJIUTH UCCIIE0BaHUE (DYHKIINH;

- YMETh HCIOJIH30BATh CBOWCTBA U rpaduKu QYHKIIMH TSl pelIeHUS
ypaBHEHUH, HEPABEHCTB U 3aJ1a4 C TapaMeTpaMu; U300paxaTh Ha
KOOP/IMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUI ypaBHEHUIA,
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MIO3ULUHU IPYTOrO YeI0BEKa

HCPABCHCTB U UX CUCTCM
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OK 05 OcyiiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAIUIO Ha
rOCy/IapCTBEHHOM $I3bIKE
Poccuiickoit ®eaeparuu
C y4€TOM 0COOEHHOCTEH
COLIMANIBHOTO U
KYJIBTYPHOTO KOHTEKCTa

B 06nacti 3cTeTHYECKOTO BOCTIUTAHHMS:
ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOYAs
ACTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Ia K OOIIECTBEHHBIX
OTHOIIICHUM;

CIIOCOOHOCTH BOCIIPUHUMATH Pa3TUIHBIC BHJIBI
HCKYCCTBA, TPAJUIIIH U TBOPUECTBO CBOETO U
JIPYruX HApOIOB, OIIYIATh YMOIIMOHATBHOE
BO3JICHCTBUE UCKYCCTBA;

yOeXKIEeHHOCTh B 3HAYUMOCTH TSI THYHOCTH U
o0I1ecTBa OTEUECTBEHHOTO W MHPOBOTO
HCKYCCTBA, STHUYCCKUX KYJIbTYPHBIX
TpaIuluil ¥ HAPOJTHOTO TBOPUECTBA;
TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX
BHJIaX UCKYCCTBA, CTPEMJIEHUE TIPOSBIATH
KayecTBa TBOPYECKOM JIMUHOCTH;

OBnazneHue yHUBEpCAIbHBIMU
KOMMYHHKATUBHBIMU JCHCTBUSAMMU:

a) oOrmieHue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO BCEX
chepax KU3HU;

pacrno3HaBaTh HeBepOaJbHBIE CPEICTBA
oOLIeHNs, MOHUMATh 3HAUE€HUE COLIUATIBbHBIX
3HAKOB, PACIO3HABATH MPEANOCHIIKA
KOH(DITUKTHBIX CUTYallMi{ U CMATYATH
KOH(JIMKTBI;

Pa3BepHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY
3peHUsl C HCTOIh30BAaHNEM SI3BIKOBBIX CPEJICTB

- YMETb ONIEPUPOBATH MOHATUSAMU: CPETHEE
apudMeTHIecKoe, MeTMana, HanOoJIbIlee ¥ HANMEHbIIIEe
3HAuEHUs, pa3Max, IUCIEPCHs, CTaHIapTHOE OTKIIOHEHHE
YHCIIOBOTO HA0Opa; yMEHUE U3BJIEKATh, UHTEPIIPETUPOBATD
uH(pOpPMaLMIO, TPEJICTABICHHYIO B TaOIUIaX, Ha
Juarpammax, rpaukax, OTpakaroulyro CBOWCTBA PeaIbHBIX
IPOLIECCOB U ABJIEHUI; MPEACTABIATH HH(OPMALIUIO C
MOMOIIBIO TaOIHI] U JUarpamm; Uccie0BaTh
CTaTHUCTUYECKHUE JIaHHBIE, B TOM YHUCJIE C TPUMEHEHUEM
rpauyecKkux MeTO0B U 3JIEKTPOHHBIX CPECTB;

YMETb ONEPUPOBATH MOHATUAMU: TOUKA, psMas,
IJIOCKOCTh, POCTPAHCTBO, ABYTPAHHBIN yrol,
CKpELIUBAIOIINECS NPSIMbIE, TAPAILIEIbHOCTh U
NEPHEHANKYIAPHOCTD MPSAMBIX U IJIOCKOCTEH, YrOJI MEXTY
MPSIMBIMH, YTOJI MEXKy IPSAMOM U TUNIOCKOCTBIO, YTOJI
MEXY IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
PacCTOsTHUE MEXAY IPSIMBIMU, PACCTOSHUE MEXKITY
IIJIOCKOCTSIMU;

YMETh UCIOJIb30BATh IIPU PEILIEHUH 33]1a4 U3YUYCHHbIE
(bakThl ¥ TeOpEMBbI IJIAHUMETPUH; YMEHHE OLIEHUBATh
pa3Mepbl 00BEKTOB OKPYKAIOIIEro MUpa
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OK 06 IIposBiaTe
IpaXKJaHCKO-
MaTPUOTHYECKYIO
HO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAHHOE MOBE/ICHUE
Ha OCHOBE
TPaJULIMOHHBIX
00111e4YeI0BeYECKIX
LIEHHOCTEH, B TOM YHUCIIe
C Y4€TOM I'apMOHU3ALUH
MEXHALMOHAIBHBIX U
MEXPEJIUTHO3HBIX
OTHOILIEHUH, TPUMEHSTh
CTaHIAPThI
AHTUKOPPYIIIMOHHOTO
MIOBEJICHUS

0CO3HaHHME 00YJAFOIUMHUCS POCCUICKON
Fpa)KI[aHCKOﬁ HUICHTUYHOCTH,
[eJICHATPABICHHOE Pa3BUTHE BHYTPEHHEH
MO3UIIMH JIMYHOCTH HA OCHOBE JyXOBHO-
HPaBCTBCHHBIX HCHHOCTGI\/JI HapoJ10B
Poccniickoit denepanum, ICTOPUYECKHAX U
HallMOHAJIbHO-KYJIbTYPHBIX TPAIULUNI,
(hopMupOBaHUE CUCTEMBI 3HAUHMBIX
HEHHOCTHO-CMBICJIIOBBIX YCTAHOBOK,
AHTUKOPPYIIMOHHOTO MUPOBO33PEHUS,
IIPaBOCO3HAHHUS, SKOJOTUYECKON KYJIbTYPBHI,
CIIOCOOHOCTH CTaBUTb LIEIH U CTPOUTH
KU3HCHHBIE IUIaHBI;

B gactu rpaxjaHCKOTr0 BOCIIUTAHUS:
0CO3HaHHE CBOMX KOHCTUTYLIMOHHBIX TPaB U
00s13aHHOCTEH, yBaXKEHHUE 3aKOHA U
IIPABONOPSIIKA;

IIPUHATUE TPATULMOHHBIX HAIIUOHAJIBHBIX,
00111e4YeI0BeYeCKIX I'YMaHUCTHUECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTb ITPOTUBOCTOSATH UJICOJIOT MU
HKCTpEMH3Ma, HallMOHAJIN3MA, KCeHO(POoOHH,
JMCKPUMHUHALIUY 110 COLMATIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MpU3HAKaM;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTD
B MHTEpecax IrpaxJaHCKOro 0OIIecTBa,
y4acTBOBATh B CAMOYIPABJICHUHU B
0011e00pa30BaTeIbHOM OpraHu3alum U
JIETCKO-IOHOIIECKUX OPraHU3allusiX;

YMEHHUE B3aUMO/IEHCTBOBATh C COLMATILHBIMHU
WHCTUTYTaMH B COOTBETCTBUU C UX

- YMETh OIIEPUPOBATH IMOHATHAMH: IIPAMOYIOJIbHAsA CUCTEMA
KOOpAuHaT, KOOPpAUHATHEI TOYKHU, BEKTOP, KOOPAWHATHI
BEKTOPA, CKAJSIPHOE MTPOU3BEACHHUE, YTOJI MEKIY
BEKTOpPaMH, CyMMa BEKTOPOB, TPOU3BE/ICHNE BEKTOPA Ha
YUCJI0; HAXOAUTH C IIOMOIIBIO U3YYEHHBIX (hOPMYIT
KOOPIWHATHI CEPEAUHBL OTPE3Ka, PACCTOSIHUE MEXIY IBYMS
TOYKAMU;

-yMeTh BBIOMpATh MOAXO AN U3YUeHHBIN METO 1S
pelIeHus 3a/1a49M, pacrlio3HaBaTh MaTeMaTHIeCKue (DaKkThl U
MAaTEMAaTUUCCKUE MOACIN B IMIPUPOAHBIX U O6H1€CTB€HHI)IX
SABJICHUAX, B HCKYCCTBC,

YMCHUEC IMPUBOJUTH NPUMEPLI MATCMATHYCCKUX OTKpI)ITI/Iﬁ
POCCHIICKON U MUPOBOM MaTEMATHYECKON HAYKH.

- YMETb ONEPUPOBATH MOHATUSAMHU: CIIy4aiiHBINA OTBIT U
ciIy4JaitHOe COOBITHE, BEPOSATHOCTD CITYJaitHOTO COOBITHS;
YMETb BBIYUCIIATH BEPOSITHOCTH C UCIOJIB30BAHUEM
rpaduuecKkux METOA0B; MPUMEHITH POPMYIIBI CIIOKEHUS U
YMHO>KEHUS BEpOATHOCTEN, KOMOUHATOpHBIE (DAKTHI U
(dbopMyIBI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peasibHbIX COOBITHIT; 3HAKOMCTBO CO CIIy4ailHBIMU
BEJIMYMHAMU; YMEHUE IPUBOIUTH IPUMEPHI IPOSBICHUS
3aKOHa OOJIBIINX YHCE B MPUPOTHBIX M 0OIIECTBEHHBIX
SIBIICHUSX
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(GYHKUIMSMHU ¥ Ha3HAYCHUEM;

TOTOBHOCTb K 'YMAHUTAPHOW U BOJIOHTEPCKON
NeSITENIbHOCTH;

MaTPUOTHUYECKOIO BOCIUTAHUS:
c(hOPMHUPOBAHHOCTH POCCHIUCKON
IpaXIaHCKOW UIAEHTUYHOCTH, TATPUOTU3MA,
YBa)KEHMsI K CBOEMY HApOJy, YyBCTBa
OTBETCTBEHHOCTH niepen PoauHou, roproctu
3a CBOM Kpaii, cBOX0 PoMHY, CBOM S3BIK U
KYJbTYpY, IPOILJIOE U HACTOSAIIEE
MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM
CUMBOJIaM, UCTOPUUYECKOMY U IPUPOTHOMY
HaCJIeIUI0, TaMSATHUKAM, TPAAULIMSIM HapOJI0B
Poccun, noctrkennsim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;
uzelHas yoex/1eHHOCTb, TOTOBHOCTb K
CIyKeHMIO U 3amure OTedyecTna,
OTBETCTBEHHOCTH 3a €ro CyJb0Y; OCBOCHHBIE
00yYaroIUMUCS MEXKIPEAMETHbIE TIOHATHS
YHUBepCaJbHblE yUeOHbIE 1eHCTBUSA
(perynsTUBHBIE, I03HABATEIIbHbIE,
KOMMYHHUKaTHBHBIE);

CIOCOOHOCTh UX UCIIOJIb30BaHUS B
II03HABATEIbHON U COLIUAJIBHOM NPAKTUKE,
TOTOBHOCTb K CAMOCTOSATEIIBHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHOM
NeATeIbHOCTH, OpraHu3aIuy y4eOHOTOo
COTPYOHHMYECTBA C ME1arOTHYECKUMU
pabOTHHKAMHU M CBEPCTHUKAMHU, K yJacTHUIO B
IIOCTPOEHUH MHAVBUAYAIBHON
00pa3oBaTeIbHON TPAEKTOPHH;

OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIe0BATEIbCKOM,

IIPOEKTHOM M COITMAJIBHOM IE€ATENBHOCTH
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OK 07 CogneiicTBoBath
COXpaHEHHIO
OKpYKarollen cpebl,
pecypcocOepekeHunIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHHH KIIMMAaTa,
MIPUHIIMIIBI OEPEKITUBOTO

HE IPUHUMATh JAEUCTBUS, IPUHOCSILINE BPEL
OKpYKalollel cpele;

YMETb IIPOTHO3UPOBATH HEOIArONPUATHBIE
9KOJIOTHYECKHE ITOCIEACTBUSA
MpEANPUHUMAEMBIX JEHUCTBUH,
MIpe0TBpAaIlaTh UX;

PacIIUPUTH OIBIT AESATEIBHOCTH
9KOJIOTHYECKOW HAIPaBJIECHHOCTH;
pa3pabaThIBaTh IJIaH peuIeHus MpoOIeMbl C
Y4E€TOM aHAJIN3a HMEIOLINXCS MaTePUATIbHBIX
Y HEMATEpHUaJIbHBIX PECYPCOB;
OCYUIECTBJIATh LEJICHAIIPABICHHBIN ITIOUCK
MepeHoca CpeICTB U CIIOCOOOB IEHCTBUS B

- YMETh ONIEPUPOBATH MOHATHAMU: (HYHKIUS, HEIIPEPHIBHAS
(byHKIUS, TPOU3BOIHAS, TIEPBOOOpA3HAs, OTIPECTICHHBIHI
MHTETPaJ; yMETh HAXOIUTh MPOU3BOJIHBIC HJIEMEHTAPHBIX
(GYHKIMI, UCNIOIB3Ys CIIPABOYHBIC MAaTEPHAIIBL;
UCCIIEIOBATh B MPOCTEUIINX CIy4asX (PYHKIUHU HA
MOHOTOHHOCTB, HAXOJIUTh HANOOJIBIINE U HANMEHBIIINE
3HaueHusl (yHKIMH; CTPOUTH IPa(PUKH MHOTOUJIEHOB C
UCIIOJIb30BAHUEM aIlllapaTa MaTeMAaTUYECKOTO AHAIN3A;
PUMEHSTH TPOU3BOIHYIO MTPH PEIICHNUN 33124 Ha
JBYDKEHUE; PEIIaTh MPaKTHKO-OPUEHTUPOBAHHBIE 3a/1a91 Ha
HanOOJIbIINE U HANMEHBIIINE 3HAYCHHS, Ha HAX0KJICHHE
IyTH, CKOPOCTH U YCKOPEHHS,

YMETh OTIEPHPOBATH MOHATHIMU: IBIKCHHE B

MIPOU3BO/ICTBA, ) .
sdibesTaBEO poheCCHOHANBHYIO CPEY; MIPOCTPAHCTBE, MOA00HBIE PUTYPHI B IPOCTPAHCTBE;

o YMETHh NEPEHOCHUTL 3HAHHUS B ITO3HABATCIIbHYIO HCIT0JIb30BaTh OTHOICHUEC IIJIOITAACH ITOBEPXHOCTEU U
iggg;;?;?;jx Y MPAKTUYECKYIO0 00IacTH 00bEeMOB MOJOOHBIX (PUTYp TIPU PEIICHUH 3aa4;
F— KHU3ZHEJESTeNbHOCTH; YMETb BBIYUCIIATH TEOMETPUUYECKUE BEIUUUHBI (JIMHA,

npeaaraTb HOBbIE TPOEKTHI, OLIEHUBATH UJIEU yroJ, miouaab, 00beM, IJIo[aab MOBEPXHOCTH), UCTIONIb3Ys
C TIO3UIIMH HOBU3HBI, OPUTMHAIBHOCTH, U3y4eHHbIE (OPMYJIIbI U METO/IbI
MPAKTUYECKOU 3HAYMMOCTH;
JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh
KOPPEKTUBBI B ACATEIHHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIHTATOB IEJISIM
IK

[IK 1.4. TIpou3BoauTh
pacueThl TEXHUKO-
SKOHOMHYECKOTO
000CHOBaHHUS MTPOEKTA
IIK 2.2. BrimoyiHATh
TEXHUYECKUE YEPTEHKHU
1K 2.5. PazpabaTsiBaTh
3TaNOH (MakeT B Macirabe
W3/ICTINSA).
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[IK 4.1. IlnanupoBath
paboTy KOJIIEKTUBA
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2. CTpyKTypa u coaepxaHue 001meo0pa3oBaTeIbHON TUCITUTITHHBI

2.1. OO6beM QMCHUIUIMHBI U BUILI y4eOHO# pabOTHI

Bu yueOHON pabOThI Obvem 6 uacax
O0BeM 00pa30BaTEIIBHOM MPOTPAMMBbI TUCIIATLITTHBI 232
B T.4.

OcHOBHOE coJiepKaHue 196
TeOpeTHYecKoe 00yueHue 74
MMPAKTUYECKHUE 3aHATUS 122
[TpodeccrnoHabHO-OPUEHTHPOBAHHOE COIepKaHue (CoepKaHne 36
MPUKIIATHOTO MOJTYJIS)

B T. U.:

TeopeTHyecKoe o0yueHue

MTPAKTUICCKHUEC 3aHITH 36

HauBUIyaibHBIN IPOEKT (Oa/nem)**

[[pomexxyTouHast aTTecTanus (3K3aMEH)
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2.1. TemaTnueckuii IJIaH U cogep:KAHUE JUCHUILIHHDI

Conepxanue ydaeOHOro MaTepraia (OCHOBHOE U MPO(HECCHOHAIBLHO-

. O6bem dopmMupyembie
Hanmenosanne pasjienos u OPUEHTHPOBAHHOE), IA00PATOPHBIE U NPAKTHYECKUE 3AHATHS, IIPUKIIAIHOM PMHDY!
TCM MOJTyJIb (HpI/I HaJ'II/IT-II/II/I) 4acoB KOMIICTCHIINN
1 2 3 4
Ocnoenoe cooeprrcanue
Pa3nien 1. IToBTOpenue Kypca 18
MaTE€MaTUKA OCHOBHOM
[ITKOJTBI
Tema 1.1 CopepxaHue yueOHOTO MaTepralia
Llens 1 3a1aun MaTeMaTHKU
[IPY OCBOCHHUH [{enb v 3a1a9M MAaTEeMAaTHUKH TTPH OCBOCHHH CITCITUATEHOCTH.
crenuanbHOCTH. Ynena ' |ba3oBble 3HAHUS M YMEHHUS 10 MAaTEeMaTHKE B MPO(EeCCHOHAIBHOH U B
BBIUMCIICHUS MMOBCETHECBHOM JIESATEITLHOCTH.
JlelicTBUS HAJl TIOJOKUTEIBHBIMU U OTPUIATEIIHbHBIMH YHCIIAMH, C
0OBIKHOBEHHBIMH H JACCATUIHBIMU APOOSMH.
JlelicTBUS CO CTeneHsIMH, ()OPMYIIBI COKPAIIEHHOTO YMHOXCHHS
[IpakTHyeckoe 3aHsATHE 4 OK 01, OK 02, OK 03,

OK 04, OK 05, OK 06
Tema 1.2 Coneprkanue yueOHOTo MaTepuaa K 1.4

[IpOLICHTHBIC BEIYHCIICHHUSL. [IpocThie MPOLICHTHI, pa3HbIE CIIOCOOBI UX BhIUMCICHUS. JINHEHBIC, KBaIpaTHBIC,
YPaBHEHHs U HEPABCHCTBA  |1poGHO-THHEHHbIC YPABHEHHS H HEPABEHCTBA

[IpakTHueckoe 3aHATHE 4
Tema 1.3. [ Ipogheccuonanvro-opuenmuposarnoe cooepaicanue (Cooeprcanue NPUKIAOHO20
[IpOLIEHTHBIE BEIYKMCIECHHS B MOOYIA)
PO (heCCHOHATBHBIX [IpocTble U ci0XKHBbIE TPOIEHTHI. [Ipo1ieHTHBIE BHIYMCIIEHUS B TPO(ECCHOHATBHBIX
3a1a4ax 3a1a4ax

[ IpakTHueckoe 3anaTue 4
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Tema 1.4
Pemenue 3amau. BxoaHoii
KOHTPOJIb

Conepxanue ydaeOHOro MaTepuaia

Brraucienus u npeodpa3oBaHus. YpaBHEHUs U HepaBeHCTBA. [ 'eomeTpus Ha
[1JIOCKOCTH

[TpakTHYECKOE 3aHSATHE 2
KoHTponbsHas padoTta 2
30
Pasnen 2 [Ipsimbie u
MJIOCKOCTH B IIPOCTPAHCTBE.
KoopauHaTs! 1 BEKTOpHI B
[IPOCTPAHCTBE
Tema 2.1. OCHOBHEIE COI[ep)KaHI/Ie y‘-IeﬁHOFO Marcpuaia
[TOHATHA CTEPCOMETPHH. [Ipenmer ctepeomeTpru. OCHOBHBIE MOHATHS (TOUKA, IPsIMasi, MIOCKOCTH,
Pacrionoxkenue psIMBIX B [rpocTpaHcTBo). OCHOBHBIE aKCHOMBI CTepeoMeTpun. Ilepecekaromuecst,
[JIOCKOCTCH [apajuieJIbHbIE U CKPEIIUBAIOIINECS IIPSAMBIE. YTOJI MEXKy IPSIMBIMU B
npoctpaHcTBe. [lepneHukynspHoCTh NpsAMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIE
burypst
[[pakTUueckoe 3aHsATHE 2
Tema 2.2. [NapamnensHocts  |COACPIKAHHE y4eOHOTO MaTepraia 8§ 8;’ 1(_)111{{ 10 i’ ?IIIE (2)3’
NPAMBIX, IPAMOMN 1 [TapaienbHbIe MpsAMas 1 mIockocTs. Onpenencnue. [pusnak. CpoiicTsa. MK25.0K 41
[LJIOCKOCTH, TIIIOCKOCTEH [Tapannensubie mwnockoctu. Onpeaenenue. [Ipuznak. CBolcTBa. ’
Terpasap u ero snementsl. [lapannenenunesn u ero anemenTsl. CBOMCTBA
[MPOTUBOTIOJIOKHBIX TpaHEd U AuaroHaneil napauienenumnena. Ilocrpoenue
OCHOBHBIX C€UEHUI
[IpakTuueckoe 3aHsiTHE 4
Tema 2.3. CopepxaHue yueOHOTro MaTepuaa
[leprieH MKy PHOCTD [IepnienaukynsapHeie npsaMsie. [lapauienbHbie npsMble, NEPIEHAUKYISIPHBIE K
[IPAMBIX, IIPAMOH H [710CKOCTH. [IpU3HaK neprneH uKyIIpHOCTH IPSIMOU U INIOCKOCTH
[LTOCKOCTH, TJIOCKOCTCH [TpakTHYECKOE 3aHATHE 2

CopepxaHue yueOHOTo MaTepHraa
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Tewma 2.4. [lepnenukyisp u
HaKJIOHHas. TeopeMa o Tpex
[EepIeHIUKYIIsIpax

[lepnieHuKyIIsAp U HaKJIOHHAs. Teopema 0 TpeX NEePHEHAUKYIApax. Yol MEexKIy
[IPSIMOM U TUIOCKOCTBIO.

YT0JI MEXK Iy IIIOCKOCTAMU. [lepreHauKyIsspHbIe TNIOCKOCTH.

PaccTosiHMA B IPOCTpaHCTBE

[[pakTuueckoe 3aHsTHE 2
Tema 2.5. KoopauHats! u ConepxaHue yueOHOT0O MaTepralia
BCKTOPBI B IIPOCTPAHCTBE JlexapToBBI KOOPIMHATHI B MPOCTpaHCTBE. BekTopsl B mpocTpancTee. CloxkeHue u 2
BHIYMTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha urciio. CKaJIIpHOE TPOU3BEICHUE
BekTOpOB. [Ipocreiine 3aaun B KOOpAMHATAX
[TpakTHYECKOE 3aHSATHE 2
Tema 2.6. [Ipssmble u I pogpeccuonanvho-opuenmuposannoe cooeprcanue (cooepicanue NPUKIAOHO20
[JIOCKOCTH B IPAKTUYECKUX |[MOOYI1s1)
3aauax o
B3anMHOe pacmniosioskeHue IpsIMBIX B TIpocTpaHcTBe. [lapanensHoCTh MpsaMoid 1
MJI0CKOCTH, MApaJJIENbHOCTD TUIOCKOCTEN, TEPIEHANKYISIPHOCTh TUIOCKOCTEMH.
Pacrono)keHne npsMbIX U IIIOCKOCTEN B OKpyXKatolieM Mupe (pupoe,
ApXUTEKTYype, TEXHHKE). Pelienne npakTuKo-opueHTUPOBAHHBIX 3aa4
[IpakTrueckoe 3aHsTHE 6
Tema 2.7 Pernenne 3agau.  |[COACpKaHHE y4eOHOTO MaTepuraia
[IpsiMble U TJIOCKOCTH, .
KOOP/MHATHI H BEKTOPHI B Pacrono)keHne npsMbIX U MI0CKOCTEH B IIPOCTPAHCTBE. [lepnieH TuKyASAPHOCTD U
pocTpaHcTBe [apajieIbHOCTh MPSAMBIX U MIIOCKOCTE!. J{eKapTOBbl KOOPAMHATHI B
rpoctpaHcTBe. BekTopsl B mpocTpancTBe. Cl0XKeHHEe U BBIYUTaHUE BEKTOPOB.
'YMHOKeHHe BekTopa Ha uncio. KoopanHatel BeKTopa
[IpakTHueckoe 3aHaTue
KouTtponbHas padota 2
Pasnen 3. OCHOBEI 28
K 01, OK 02, OK
TPUTOHOMETPUU. QQ ;0 ;0
TpUroHoMeTpUYECKHE OK 04, OK 05
b yHKIHH
Tema 3.1 Coneprxanue yueOHOTO MaTepuaa
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Tpuronomerpudeckue
(yHKIMU TPOU3BOIHLHOTO
yria, 4ucia

Panuannas mepa yria. IloBopoT Touku BOKpyr Havana koopauHat. OnpeneneHue
CHUHYCa, KOCUHYCA, TAHI'€HCA U KOTAHI€HCa. 3HAKU CUHYCa, KOCUHYCA, TAHI'€HCA U
KOTAHT€HCA 10 Y€TBEPTAM. 3aBUCUMOCTh MEXK]Iy CHHYCOM, KOCHHYCOM, TAHI€HCOM
11 KOTAHT'€HCOM OJJHOTO M TOT'O € yria

[IpakTHueckoe 3aHsATHE

Tema 3.2 OCHOBHBIE

Conepxanue yaeOHOro Matepuaia

TPUTOHOMETPHHCCKIE TpuronomeTprdecKue Tox1ecTBa. [[peoOopa3oBaHus MPOCTENIINX 4
TOXKIECTBA TPUTOHOMETPUUECKUX BbIpakeHUN. CHHYC, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC YTIJIOB
au
[IpakTHueckoe 3aHsATHE
Tema 3.3 Coneprkanue yaeOHOTro MaTepuaa
Tpuronomerpuyeckue OO0nacTh onpeneNeHuss © MHOXKECTBO 3HAUEHUIH TPUTOHOMETPpUIECKUX PyHKIMA. |2
(yHKIMH, UX CBOWCTBA U UETHOCTH, HEYETHOCTD, IEPUOINIHOCTh TPUTOHOMETPHUUECKUX (PYHKIIUM.
rpaduxu CroiictBa u rpaduku GyHKIUI Y = COS X, Y = SinN X, Yy = tg X, y = rtg X. Cxatue u
pacTshKeHre rpauKOB TPUTOHOMETPUIECKUX (PYHKITUH.
[IpeoOpazoBanue rpaduKoOB TPUTOHOMETPUUECKUX (HYHKITAMA
[ [pakTHueckoe 3aHsTHE
Tema 3.4 OOpatHbIe ConeprkaHue y4eOHOro MaTepuasa
TPUTOHOMETPUYECKHE OOpaTHbie TpuronoMmerpuueckue GyHkiuu. Mx cBoiictBa u rpaduku.
byHKIIUN
KoMOMHUpPOBAaHHOE 3aHATHE
Tema 3.5 CopepxaHue yueOHOro MaTepuala
TpuroHomerpuyeckue VpaBHeHHe COS X = a. YpaBHenue Sin X = a. YpasHenue tg X = a, rtg X = a. 2

YPaBHCHHUA U HCPABCHCTBA

Pemenue TPUT'OHOMETPUYICCKUX ypaBHeHI/Iﬁ OCHOBHBIX THUIIOB: HpOCTCﬁIHHC
TPUTOHOMCTPUYICCKHUEC YPABHCHUSA, CBOAAIINECCS K KBAAPATHBIM., PCIIACMbIC
[PA3JI0OKCHUEM Ha MHOXUTCIIN, OAHOPOAHBIC.

HpOCTGﬁHIPIC TPUTOHOMCETPUUICCKNEC HCPABCHCTBA

HpaKTI/IquKOC 3aHATUC

Tema 3.6 Pemenue 3aau.

OCHOBBI TPUTOHOMETPHH.
Tpuronomerpruueckue

b yHKITII

CopepxaHue yueOHOTo MaTepHraa

[IpeoOpa3oBaHre TPUTOHOMETPUUECKUX BbIpaxkeHui. Pemenue
TPUTOHOMETPUYECKUX YPaBHEHUI M HEPABEHCTB B TOM YHCJIE C HCIIOJIb30BaHUEM
CBOMCTB (yHKITHIT
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HpaKanecxoe 3aHATUC

KonTponpsHas pabora

2
Paznen 4. [IpousBoaHas u 48
nepBooOpa3Has GyHKIUU
Tema 4.1 TloHsTHE Coneprxanue yueOHOTO MaTepuaa
rpou3Bo oM. ®opmynsl u  |[[Ipupamenne aprymenra. [Ipupamenue GyHknuy. 3agauu, IPpUBOISIINE K
npaBuIa MOHATHIO IPOU3BOAHOM. OnpeneneHne Npou3BOAHON. AJITOPUTM OTHICKAHUS
i depeHmpoBanus pon3BoiHON. @opmynsl quddepenurponanus. [Ipasuna quddepeHurpoBaHms
[IpakTHueckoe 3aHsATHE 4
Tema 4.2 TloHsTHE O Coneprxanue yaeOHOTO MaTepraa
HETIPEPBIBHOCTH PYHKIMNA.  [TonsTre HempepbBHON (yHKimn. CBoiicTBa HenpepbiBHON QyHKImK. CBs3b
Meto1 nHTEpBAIOB MeX 1y HEPepbIBHOCTHIO U MU hepeHIpyeMOCThi0 QYHKIIMU B TOUKE. AJITOPUTM
PEILIECHNs HEPAaBEHCTB METOJA0M UHTEPBAJIOB
[ [pakTHueckoe 3aHsTHE 4
Tema 4.3 ConeprkaHue y4eOHOro MaTepuasa OK 01, OK 03, OK 04,
['eoMmeTpuueckuii u . . . OK 06, OK 07, TIK 1.4,
. ["'eomMeTpuUecKuil CMbICI IPOU3BOAHON (PYHKIMHU - YTTIOBOM KO3(D(PUIIMEHT MK 4.1
(bqueCKHHUCMHCH KacaTeJIbHOU K rpaduKy QyHKIUU B TOUKE. Y paBHEHHE KacaTeJIbHON K TpaguKy
[IPOU3BOTHON (byHKIMH. AJITOPUTM COCTaBJIEHUS YPaBHEHHsI KacaTeIbHOM K rpaduKy (yHKIUH
y=f(x)
[ IpakTueckoe 3ansATue 2
Tema 4.4 MOHOTOHHOCTh Conepxanue yieOHOro Matepuaia
ynxupu. Toukn Bo3spacrtanue u yopiBaHue (PyHKIIUU, COOTBETCTBUE BO3pACTaHUS U YObIBAaHUS
PKCIpEMyMa (yHKLIMHU 3HAKy IPOM3BOAHON. 3a7jaull HA MAKCUMYM U MUHUMYM. AJITOPUTM
yiccrieloBaHus (DYHKIIMM U IOCTPOEHUs ee Irpaduka ¢ MOMOIIBIO TPOU3BOIHOM
[ IpakTHueckoe 3aHsATHe 2
Tema 4.5 Uccnenosane CopepxaHue yueOHOTO MaTepHraa
(GyHKIUH ¥ TOCTpOEHUE
ViccnenoBanue (pyHKIIMKM HAa MOHOTOHHOCTB M IIOCTPOEHHUE IPahuKOB
rpaduKoB
[IpakTHueckoe 3aHATHE 2

ConepxaHue yueOHOTo MaTepHrala
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Tema 4.6 Haubonbiiee u
HANMCHBIIICC 3HAUCHUA

HaxoxaeHrne HauOOIbIIero U HAMMEHBIIIETO 3HAYCHUH (PYHKIUH, TTOCTPOCHUE
rpaMKOB C HCHOJIH30BAHUEM alllIapaTa MaTEMATUYECKOTO aHAJIHM3a

dyHKIHH [IpakTueckoe 3anaTue 4
Tema 4.7 Haxoxnenue [Ipogpeccuonanvho-opuenmuposannoe cooeprcanue (cooeprcanue NPUKIAOHO20
ONTUMAJIBHOTO pe3yibTaTa C (Moody/is)
[IOMOILBIO IIPOU3BOJHON B [HanMeHblIEe M HANOOJIBILIEE 3HaYCHUE (PYHKIMH
[PAKTIICCKIX 3a/1a9ax [IpakTHYECKOE 3aHATHE 6
Tema 4.8 TlepBoobpasnast  [COACPXKaHUE yIeOHOTO MaTepuaia
(ynxupmn. Ipasuna O3HaKOMJICHHE C TIOHSATHEM MHTErpaya u nepoodpasznoit aist pyukiun y=F(X).
HAXOKICHUS Pemenue 3a1a4 Ha cBsI3b IEPBOOOPA3HOM U €€ MPOU3BOAHOM, BHIYMCIICHUE
1epBOOOPa3HBIX repBooOpa3Ho it JaHHOU PyHKIwH. Tadmuma hopmys A1 HaX0XKISHUS

repBooOpa3HbIX. M3yueHue npaBuiia BIYUCICHUS IEPBOOOPA3HOM

[TpakTHYECKOE 3aHATHE 2
Tema 4.9 [Tnomas Coneprxanue yaeOHOTO MaTepraa
KPUBOJIMHEHHOM TparnenuH. 3agaun, IPUBOIAIINE K TOHATHIO ONIPEACICHHOTO HHTETpaja - O BEIYMCICHUU
®opmyna HeroToHa - [JION[a 1 KpUBOJMHENHOM Tpaneunu. [loHsTre onpenenéHHOTO UHTErpana.
JleiibHuLa ["ecomeTprueckuii 1 GU3NUECKUI CMBICT OTIPECIICHHOT0 HHTeTpana. dopmyna

Hprorona - JleiiOauma.

Pemenue 3a1a4y Ha MPUMEHEHUE UHTETPaa /Ui BEIYUCICHUS (PU3NUECKUX

BEJTUYMH U TUIOIIAIeH

[IpakTrueckoe 3aHaTHe 2
Tema 4.10 Pemenne 3amau.  [COACPXKaHUE yIeOHOTO MaTepuala
[IponsBoHas u Dopmyssl 1 npasmiia auddepenupoBanus. Mcenenopanue QyHKIUN ¢ TOMOIIBIO
1epBoOOpasHas pyHKIKH. pou3BoiHON. Hanbosbiiee u HauMeHblee 3Ha4eHUs PyHKITUH.

Brruncnenue nepsooOpasHoii. [IpuMenenune nepsooOpa3Hoit

[IpakTuueckoe 3aHsiTHE

KonTponbHas padota 5

34

Paznern 5.
MHOTrOrpaHHUKH U Teja
BpalleHUs

OK 01, OK 04, OK 06,
OK 07 IIK 1.4, 11K 2.2,
IIK 2.5, 11K 4.1
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Tema 5.1 IIpusma,
rapajuiesenumnen, Kyo,

[MupaMnuaa U UX CCHCHUA

Copepxanue yueOHOro MaTepraa

[Ipu3Mma (HakiI0OHHas, IpsiMas, IpaBUiIbHAs) U e€ 3nemMeHTsl. [lapannenenunen.

CaoiicTBa psiMoyroJibHOTO napawienenumnena. Kyo. [lupamuna u e€ eMeHThI.
[IpaBriibHAs IMpaMuia

[IpakTHueckoe 3aHsATHE

Tewma 5.2 [IpaBunbHbie
MHOTOTPAaHHUKHU B )KU3HU

Conepxanue yaeOHOro MaTepuaina

[1n011a1s MOBEPXHOCTH MHOTOTpaHHUKOB. [IpocTeliniie kKoMOuHaMK
MHOTOTPaHHUKOB. BrIuncieHne 31eMeHTOB MPOCTPAaHCTBEHHBIX GUryp (pEdpa,
aroHany, yriibl). [IpaBusibHbIe MHOTOTPAHHUKH

[IpakTHueckoe 3aHsATHE

Tema 5.3
[{nnuHIp, KOHYC, MIap U UX
CEYECHUS

I Ipogheccuonanvro-opuenmuposannoe cooepicanue (cooeprcanue npuKiaonozo

M0O0Y/I)

[{ununaap, konyc, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYyroBOTO
LMIMH/IPA, IPSMOT0 KPyroBoro KoHyca. M3o0pakeHue Teln BpallleHus Ha
riockoctu. [IpencraBienue 06 yceuéHHOM koHyce. CedeHus: KOHyca
(mapasuieIbHOE OCHOBAHUIO M ITPOXOAAIIEE Yepe3 BEPUIMHY), CEUSHHsI LIMIUHIpA

OV CA

(mapaienbHO U NepreHANKYISIPHO OCH), CeUeHUsX mapa. Pa3BépTka HuiInHapa u

HpaKTI/I‘IeCKOG 3aHATUC

Tema 5.4 O0beMEbI U
[JI0IIA/IA TOBEPXHOCTEH TeIT

CopepxaHue yueOHOro Marepuaia

O06beM npsiMoyToJibHOTO Mapaienenumnena. Oobem Kyda. O0beMbl PSIMOK
pu3Mbl ¥ mmHApa. O0beMbl TUpaMuIbl U KoHyca. O0beM mapa

HpaKTI/I‘IeCKOG 3aHATUC

Tema 5.5 IIpumepsl
CUMMETPHUI B TPOQeccuu

I pogheccuonanvro-opuenmuposannoe cooepoicarnue (cooeprcanue nPpuKiaoHo2o
mMooyns)

[ToHsiTHE O CUMMETpPUU B MPOCTPAHCTBE (LIEHTpalibHAsl, OCEBasl, 3€pKajIbHaA).
O0600611eHre TpeCTaBIeHNUH O MPAaBUIIbHBIX MHOTOTpaHHUKaX (TeTpasap, KyoO,
OKTa3/p, 10JIeKadIP, UKOCAIP).

[Tpumeps! cumMmeTpuit B podeccun

HpaKTI/IquKOC 3aHATUC

CopepxaHue yueOHOTo MaTepHrala

OO0BbEeMEBI U Iomaan MOBEPXHOCTU MHOTOTPAHHUKOB U TCJI BpallICHUA
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Tema 5.6 Pemrenne 3amgau.

HpaKanecxoe 3aHATUC

KonTponpsHas pabora

MHOrOrpaHHUKH U Teja 2
BpALLICHUS
42
Pasnen 6. CreneHu v KOpHHU.
CreneHHasi, mokasarejbHas U
norapugmuueckas GyHKIUU
Tema 6.1 CTenennas ConepxaHue yueOHOTO MaTepralia
(GyHKIMS, €e CBOICTBA. . .
Mocob [loHATHE KOpHSA N-OW CTENEHU U3 IEUCTBUTENIBHOIO yncia. DyHKINUH y = YX UX
peo pa30j3&HI/IC _|cBoticTBa M rpaduku. CpoiicTBa KOpHs N-0i crenenu. IIpeodpazosanue
BBIPAKCHUH ¢ KOPHAMH N- OU 55411110 HATTEHBIX BBIPAXKEHHIT
CTEIIEHU [ [pakTHueckoe 3aHsTHE 2
Tema 6.2 CBoiicTBa cTerenn [COACPXKaHUE yIeOHOTO MaTepuaia
C pallMOHAJIBHBIM U [loHsiTHE CTENEeHU ¢ paloHaIbHBIM NoKa3aTesneM. CTeneHHble QYHKINU, UX
JACUCTBUTCIIbHBIM CBOMCTBA U rpa(bHKH
[MOKa3aTeIsIMU
[ [pakTHueckoe 3aHsTHE 4 OK 01, OK 02, OK 03,
Tema 6.3 Penenme CopepxaHue yueOHOro Marepuasa OK 05, OK 07 TIK 1.4,
MPPALIOHAIBHBIX PaBHOCHIIBHOCTD HPPALIMOHATIBHBIX YPaBHEHUN. METOIbl UX pelIeHUs 1K 4.1
ypaBHeHHﬁ HpaKTI/IIIeCKoe 3aHATHUC 2
Tema 6.4 TTokazaTeabHas CopepxaHue yueOHOro Marepuala
(byHKUMSA, €c CBOKCTBA. CteneHb ¢ NPOU3BOJIBLHBIM JEHCTBUTEIBHBIM MOKa3atesieM. OnpeeneHue
[lokasare/nbHbIC yPABHEHHS |10Ka3aTebHON (QYHKIMH M e CBOMCTBA. 3HAKOMCTBO C MPUMEHEHHUEM
1 HCPAaBCHCTBA rnokaszarenbHoU (pyHKIMH. PelieHne mokasaTenbHbIX YpaBHEHHH METOI0M
ypaBHUBAHUsI IOKa3aTeseil, METOJIOM BBEJICHUS HOBOM NIEPEMEHHOM,
(yHKIIMOHATBHO-TpaQHUECKUM METOIOM. PelieHne nmokazareabHbIX HEPAaBEHCTB
[IpakTrueckoe 3aHsaTue 6
Tema 6.5 Jlorapudm uncna. |COACpPKaHUE y4eOHOro MaTepHana
CroticTsa soraprmos Jlorapudm uucna. CoiictBa sorapudmoB. Onepanust Jorapu@MUpOBaHHUS
[IpakTueckoe 3aHsaTHE 4

CopepxaHue yueOHOTo MaTepHrala
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Tema 6.6 Jlorapudmuueckas
(byHKIUS, ee CBOMCTBA.
Jlorapugmuueckue
YpaBHEHUS, HEPABEHCTBA

Jlorapudmmueckas GyHKIUS U ee cBolicTBa. [loHsATHE TOTapuMUIECKOTO
ypaBHeHus. Onepanys NOTeHIUPOBaHUsL. TpyU OCHOBHBIX METO/1a PELICHUS
Torapu(pMUUECKIX ypaBHEHUH: PYHKIIMOHATBHO-TpahuIecKuid, METO 1
MMOTEHIIMPOBAHNUS, METOJT BBEICHUS HOBOM nepeMeHHO. Jlorapupmmueckue
HEpPABEHCTBA

[IpakTHueckoe 3aHsATHE

4
Tewma 6.7 Jlorapudmsel B [Ipogpeccuonanvho-opuenmuposannoe cooeprcanue (cooepicanue NPUKIAOHO20
[IPUPOJIE U TEXHUKE mooyna)
[Ipumenenue norapudma. Jlorapupmuueckas cnvpans B npupoze. Ee
MaTeMaTHYE€CKUEe CBOMCTBA
[TpaKTHYECKOE 3aHATHE 4
Tema 6.8 Pemenne 3agau.  [COACPXKaHUE y4eOHOTo MaTepuaia
CrenerHas, noxasarelbHas HCrenennast, moxasarenpHas u gorapudmudeckas GyHkImy. Pemenne ypaBHeHuit
moraprmirdeckas QYHKIMH [TpakTHaeckoe 3aHATHE
KonTtponbHas padboTa 2
Paznen 7.2neMeHTbI TEOpUU 32
BEPOSITHOCTEN U
MaTeMaTH4eCKOU
CTaTHUCTUKH
Tema 7.1 CoGbiTHE, CopepxaHue yueOHOro Marepuaia
]éepO’ITHOCTB COOBITHS. COBMECTHEIE M HECOBMECTHEIE COOBITHS. TEOPEMBI O BEPOSATHOCTH CYMMBI
JIOACHHC 1 yMHOMKCHHAC cCOOBITHIA. Y CIIOBHASI BEPOATHOCTb. 3aBUCHUMBIE 1 HE3aBUCUMbIE COOBITHS.
BEPOSITHOCTEH .
p Teopembl 0 BEpOSTHOCTH MPOU3BEICHUS COOBITHI OK 02, OK 03, OK 05
[IK 1.4,
[IpakTHueckoe 3aHaTHe 4
Tema 7.2 BeposTHOCTB B I pogheccuonanvro-opuenmuposannoe cooeprcanue (cooepricanue npuUKiaoHozo
po(eccHOHATBHBIX modyna)
safladax OTHOCHTENbHAS YaCTOTa COOBITHSI, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHCTUYECKOE
ornpeeneHue BeposTHOCTH. OLieHKa BEPOSITHOCTH COOBITHS
[IpakTHyeckoe 3aHsATHE 8

CopepxaHue yueOHOToO MaTepHrala
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Tema 7.3 JluckperHas
Cly4JaiiHas BEJIMYMHA, 3aKOH
€€ pacupeeIeHus

Buel cinyyaiinbix BennunH. OnpeneneHue IMCKPETHON CiydaiiHON BEIMYUHBI.
3aKoH pacnpeeieHus AUCKPETHOM cirydyailHOM BenuuuHbl. Ee uncioBbie
XapaKTEPUCTUKHU

KoMOWHUPOBAaHHOE 3aHITHE

4

Tema 7.4 3anaun Conepxanue yueOHOTO MaTepuaa
MaTeMaTH4YeCKOU [lepBuuHast 06pabOTKa CTATUCTUYECKUX JAHHBIX. YHCIOBBIE XapaKTEPUCTUKU
CTaTUCTUKH. (cpennee apudmeTHUecKoe, MelnaHa, pa3Mmax, nucrnepcusi). Padora ¢ Tabaunamu,

rpadukamu, TuarpaMmmamMu

[IpakTrueckoe 3aHsTHE 4
Tema 7.5 DnemenTsl Teopuu |Bubl COOBITHI, BEPOATHOCT COOBITHH. CllO’KEeHNE U YMHOKEHHE BEPOSTHOCTEN.
BEPOSATHOCTEN U JluckpeTHas ciaydyaliHas BEJIMYMHA, 3aKOH €€ paclpeieieHus. 3a1aun
MaTeMaTHYECKOU MaTeMaTHYE€CKON CTAaTHUCTHUKHU.
[IpomexxyrouHas arrectanus (OK3aMeH)
Bcero: 232
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3. YcaoBus peaau3anuy NporpaMMmbl 001eo0pa3oBaTeIbHOM AU CHHUIITUHBI

3.1. . Mudopmanuonnoe odecnedenne o0ydeHus

2. UndopmannonHoe obecnieyeHue 00yueHust
Ilepeuens pekoMeHAyeMbIX Y4eOHbIX U3JaHUI, HHTEPHET-PECypPCOB, A0NOJTHUTEIBLHOM JIUTEPATYPbI
OcCHOBHBIE UICTOYHUKH:
1. Boromonos H.B., Camoiinenko I1.1. Matemaruka. YueOuuk. 5-¢ uza., M. FOpaiit, 2019r.
2. Owumunenko, O. B. Marematuka : yue6Hoe nocodue / O. B. @unmunenko. — Munck : PUTIO, 2019. — 269 c. :
ui., Tali., rpad. — Pexum JOCTyma: o HOJIITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=600094 (nara obparenus: 15.09.2023). — bubauorp.
B kH. — ISBN 978-985-503-932-8. — Tekcr : 2IeKTpOHHBIH.
3. ®owmunsix, E. . Maremaruka : npaktukym / E. 1. ®omuHbIX. — 2-€ u31., ucnp. — Munck : PUIIO, 2019. —
441 c. : TaoI. — Pexum JoCTyma: o MO CKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=600097 (mara obpamienus: 15.09.2023). — bubauorp.:
c. 320. — ISBN 978-985-503-936-6. — TeKcT : 2eKTpOHHBIH.

o1

[ToranoB M.K., IlleBkun A.B. «Anrebpa u Hauana aHanu3a»

Hunaktnyeckue marepuansl s 11 knacca, 4-e uzn., Mocksa «IIpocsemenue», 2019 r.

6. www.fcior.edu.ru (MuagopmMalionHbie, TPEHUPOBOYHBIE U KOHTPOJIbHBIC MAaTEPUAIIBI).

7. www.school-collection.edu.ru (Eaunas koyieKiuu uppOBBIX 00pa30BaTEIbHBIX PECYPCOB).

JIOTIOJTHUTEIbHBIE HCTOYHUKH:

1. Boromomos H.B., Camoiinenko I1.1. «Marematukay, - M., 2007 r

2. Boromonos H.B. «IIpaktndeckue 3aHsATHS IO MaTeMaTtuke», M., [lpoda, 2015 ¢

3. Texmenkmit 1.JI. «Maremarukay : Y4eOHUK 711 CPETHUX CHEIMATbHBIX YUeOHBIX 3aBecHUH, - MOCKBa,
Axanemus 2007 r.

4. Owmenpuenko B.T., Kypb6arosa 2.B. «Maremaruka» dennke, 2008 r.

[MakeT mpuKIagHBIX IporpamMm 1o kypcy marematuku OC Windows, XP — cepsuchast nporpamma. MS Office,
XP — cepBucHas nmporpamm


https://biblioclub.ru/index.php?page=book&id=600094
https://biblioclub.ru/index.php?page=book&id=600097
http://www.fcior.edu.ru/
http://www.school-collection.edu.ru/

4 KOHTpOIb U OIIEHKA PE3YyIbTaTOB OCBOCHUS 00IIC00Pa30BaTEIbHOM TUCIIUILTHHBI

KoHTpons ¥ OIlGHKAa pe3yabTaToB OCBOCHHUS 0O0II€00pa3oBaTeIbHON AMCIUIUIMHBI PACKPHIBAIOTCS

qcpes3 AUCHUILIMHAPHBIC

pe3ynbTaThl,

HaIpaBJICHHBIC Ha

dbopMupoBaHue  OOmUX |

npodeccHOHATBFHBIX KOMIIETEHIINH M0 pa3/ieiaM U TeMaM COJep)KaHusl yaeOHOTO MaTepuara.

Oobmas/mpodeccruoHaIbHAS
KOMIICTCHIIUA

Paszgen/Tema

TuI OLIEHOYHBIX MEPONIPUATHUS

OK 01. Beibupats criocoOsl
pereHus 3a1a4
npohecCHOHATBHOM IeATETLHOCTH
MPUMEHUTEIHFHO K PA3TMIHBIM
KOHTEKCTaM

P 1, Tema 1.1, 1.2, 1.3 TT-0/c”,
1.4,

P 2, Temsr 2.1,2.2,2.3,2.4,
2.5, 2.6 IT-o/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5, 3.6

P 4, Temor 4.1,4.2,4.3,4.4,
4.5, 4.6, 4.7 TI-olc, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 II- o/c,
5.4,5.5,56P6, Temn 6.1,
6.2, 6.3, 6.4,

6.5, 6.6, 6.7 IT-o/c, 6.8

TectupoBanue YCTHBIN 0nIpoc
MareMaTudecKknii TUKTaHT
NunuBunyanbHas
caMocTosiTebHas paboTa
IIpencraBnenue pe3yapTaToB
MPaKTUYECKUX paboT 3amuTa
TBOPUYECKUX paboT 3amuTa
MHAWBUAYaAIbHBIX TPOEKTOB
KonTpomnbnas padora
BrmoitHeHME 3aaHuid Ha
AK3aMEHe

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CpPE/ICTBA MIOUCKA,
aHaJlM3a U UHTEPIIpEeTaluu
nHpopManuu, 1 HHGOPMAITMOHHBIC
TEXHOJIOTUU JIJIs1 BBITIOJIHEHUS
3a/1a4 npogeccuoHaIbHON
NesITeNIbHOCTH

P 1, Tema 1.1, 1.2, 1.3 IT-o/c,
1.4,

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temsr 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 I1-o/c, 6.8

P 7, Temsr 7.1, 7.2 IT-olc,
7.3, 7.4

TectupoBanue Y CTHBINA OMTPOC
MareMaTH4eCKU TUKTAHT
NunuBunyanbHas
caMocTosiTeNnbHas paboTa
[IpencraBnenue pe3yabTaToB
MpaKTUYECKUX padboT 3ammra
TBOPYECKUX paboT 3amura
WHIUBHUIYJIbHBIX TIPOCKTOB
KontponbHas padota
Brimosgenue 3amanui Ha
JK3aMeHe

OK 03. ITnanupoBats u
peann30BbIBaTH COOCTBEHHOE
po(heCCHOHATLHOE W TMYHOCTHOE
pa3BUTHE, IPEANPUHUMATEIBCKYIO
JeATeNbHOCTD B
npogeccuoHanbHOU chepe,
UCIOJIb30BATh 3HAHUS O
(uHAHCOBON TPaMOTHOCTH B

PAa3JIMIHBIX ) KU3HCHHBIX CUTYallUAX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c,
1.4,
P2, Temsr 2.1,2.2,2.3,2.4,

2.5, 2.6 II-o/c, 2.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5, 3.6

P 4, Temre1 4.1, 4.2,4.3,4.4,
4.5, 4.6, 4.7 TI-olc, 4.8, 4.9,
4.10

TectupoBanue Y CTHBIN OITPOC
MaremaTuyeckuil TMKTaHT
NunuBunyansHas
camocTosTeNbHas paboTa
IIpencraBnenue pe3ynpTaTtoB
MPaKTHYECKUX paboT 3ammura
TBOPUYECKUX paboT
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P 6, Temsl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8 P 7,
Temsr 7.1, 7.2 IT-o/c, 7.3, 7.4

3amuTa MHAUBUYaTbHBIX
MIPOCKTOB

KonrponsHas padota
BrimonHenue 3aganuii Ha
SK3aMCHE

OK 04. DddexruBHO
B3aUMO/IEIICTBOBATh U pabOTaTh B
KOJUIEKTUBE U KOMaH/Ie

P 1, Temal.1, 1.2, 1.3 IT-o/c,
1.4,

P 2, Temsl 2.1, 2.2, 2.3, 2.4,
2.5, 2.6 I1-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5, 3.6

P 4, Temsr 4.1,4.2,4.3,4.4,
4.5, 4.6, 4.7 II-olc, 4.8, 4.9,
4.10

P S5, Temsr 5.1, 5.2, 5.3 II- o/c,
5.4,5.5, 5.6

TectupoBanue YCTHBIN 0IIpocC
MaremaTuyecKuil JUKTaHT
NunuBunyanbHas
caMmocTosiTenbHas paboTa
[IpencraBnenue pe3yabTaTtoB
IIPAKTHYECKUX paboT 3amura
TBOPUYECKUX paboT 3amura
WHIUBUIYAJIbHBIX TIPOEKTOB
KonTponsnas padora
BrinosiHeHue 3a1anui Ha
AK3aMEHe

OK 05. OcymiecTBiasTh yCTHYIO U
MUCHMEHHYI0O KOMMYHHUKAIIHIO Ha
TOCYJIapCTBEHHOM SI3BIKE
Poccniickoit denepanuu ¢ yuetom
0COOEHHOCTEN COLMANBHOTO U
KYJIBTYPHOI'O KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 TI-olc,
1.4,

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 6, Temsi 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7 IT-o/c, 6.8

P 7, Temsr 7.1, 7.2 TT-olc,
7.3,7.4

TectupoBanue YCTHBINA OIIPOC
MareMmaTudecKknii JUKTaHT
NunuBunyanbHas
camocTosiTeNnbHas padboTa
[IpencraBnenue pe3yabTaToB
MpaKTUYECKUX padboT 3ammra
TBOPYECKUX paboT 3amura
WHAUBUAYAIbHBIX TPOEKTOB
KontponpHas padota
Brimongenue 3amanui Ha
AK3aMEHe

OK 06. IIposBasTh rpaxk 1aHCKO-
MAaTPUOTHUYECKYIO MTO3UIIUIO,
J€MOHCTPUPOBATh OCO3HAHHOE
MOBEICHUE HA OCHOBE
TPaAULIMOHHBIX
00l1eYeNI0BeUeCKUX IEHHOCTEH, B
TOM YHCJIE C yY€TOM rapMOHU3ALUN
MEXHAIMOHATIbHBIX U
MEKPEIUTHO3HBIX OTHOIIEHUH,
MIPUMEHSTh CTAHIAPThI
AHTUKOPPYIILUOHHOTO OBEACHUS

P 1, Tema 1.1, 1.2, 1.3 IT-o/c,
14.

P 4, Temrr 4.1,4.2,4.3,4.4,
4.5, 4.6, 4.7 II-olc, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 I1I- o/c,
5.4,5.5, 5.6

TectupoBanue Y CTHBINA OITPOC
MareMaTH4eCKU TUKTAHT
NunuBunyansHas
caMocCTosITeNbHas paboTa
[IpeacraBnenue pe3yabTaToB
MpaKTUYECKUX padboT 3ammra
TBOPYECKUX paboT 3amura
WHJUBUIyaJIbHBIX POEKTOB
KontponpHas padota
BrimmonHenue 3agaHnui Ha
JK3aMEeHE

OK 07. ConericTBOBaThH
COXPAaHEHHUIO OKPYXKAIOIIEH CpejIbl,

P 2, Temsr 2.1, 2.2,2.3, 2.4,

2.5,2.61I1-o0/c, 2.7

TectupoBanue YCTHBIN OIIPOC
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pecypcocOepexeHUI0, TIPUMEHSTh
3HaHUS 00 N3MEHEHUH KIIMMAaTa,
MPUHLIUIBI OEPEKITUBOTO
MIPOU3BO/ICTBA, SP(PEKTUBHO
JICMCTBOBATH B UPE3BbIYaHBIX
CUTYaIHsAX

P 4, Tems1r 4.1,4.2, 4.3, 4.4,
4.5, 4.6, 4.7 I1-olc, 4.8, 4.9,
4.10

P 5, Temsr 5.1, 5.2, 5.3 II- o/c,
54,5.5,56P6, Temn 6.1,
6.2, 6.3, 6.4,

6.5, 6.6, 6.7 I1-o/c, 6.8

MaremaTuyeCcKuil JUKTaHT
NunuBunyanbHas
caMoCTOsITeNIbHAS paboTa
[IpencraBnenue pe3yabTaTtoB
NPaKTUYECKUX padoT 3amuTa
TBOPUYECKUX paboT 3amura
WHNBUIYAILHBIX TPOCKTOB
KonTposibhas padora
BrinosiHenue 3aganui Ha
AK3aMEHe

1K 1.4. IIpousomuts pacdetsl [P | Tema 1.3 TectupoBanue Y CTHBIH OTIPOC
TEXHUKO-3KOHOMHUYECKOTO o
060CHOBAHHUS IPOEKTA P2 Tema 2.6 MareMaTHdecKnii TUKTaHT
P4 Tema 4.7 VHuBHyaIbHAS
P5 Tema 5.3, 5.5 caMOoCTOsITeIbHas paboTa
P6 Tema 6.7 [IpencraBieHue pe3yabTaToB
P7 Tema 7.3 MPaKTUYECKUX PadboT
[IK 2.2. Bemmonnsate Texuuueckue P2 Tema 2.6 TectupoBanue Y CTHBINA OMTPOC

YepTexKu

P5 Tema 5.3, 5.5

MarteMaTHdecKnii JTUKTaHT
NunuBuyanbHas
camocCTosITeNIbHas paboTa
[IpencraBieHue pe3yabTaToB
MPaKTUYECKUX PadboT

[IK 2.5. PazpabaTsiBaTh 3Ta0H
(MakeT B MaciiTade u3esus).

P2 Tema 2.6
P5 Tema 5.3, 5.5

TectupoBanue Y CTHBINA OMTPOC
MaTteMaTH4eCKU TUKTAHT
HauBu yaibHAS
caMOCTOsITeIbHas paboTa
[IpencraBieHue pe3yabTaToB
MPaKTUYECKUX PadboT

IIK 4.1. ILmanupoBats paboTy
KOJUIEKTHUBA

P 1 Tema 1.3
P2 Tema 2.6
P4 Tema 4.7
P5 Tema 5.3, 5.5
P6 Tema 6.7

TectupoBanue Y CTHBINA OITPOC
MaTeMaTHuyeCcKuil TUKTaHT
NunuBuyanbHas
camMocCTosITeNbHAsA paboTa
[IpencraBieHue pe3yabTaToB
MPAKTHYECKUX padboT
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