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1. Oo0mas xapakrepucTuka padoueii nporpaMmMsbl 001e00pa3oBaTeIbHOM
AUCUMILIMHBI «MaTeMaTHKa»

1.1. MecTo AUCHUMIUVIMHBI B  CTPYKTYype  mnpodeccHOHAIbHOM
odpa3oBaresabHoi nporpammsl CIIO:

O6mieobpazoBaTenbHas JTUCLUTUIMHA «MatemaTuka SIBJISIETCS
00s3aTeNbHOM  YacThl0  00IE00pa30BaTENIbHOIO  LHMKIA  00pa3oBaTeIbHOM
nporpammbel B cootBerctBUM ¢  ®DI'OC  mno cneummansHoctn  29.02.10
«KoHcTpynpoBanue, MoJeJJMpOBaHHEe W TEXHOJOIMsl W3rOTOBJIEHUSI M3/1eTHil
JIETKO# MPOMBINJIEHHOCTH (110 BHIAM)».

1.2. Heau n miianupyemMblie pe3yabTaThbl OCBOCHHUS IMCUMILUINHBI:

1.2.1. Heab TUCHHUIIMHBI

Conepxanue MPOTrpamMMbl o01eo0pa3zoBaTenbHON JTUCIUTUIMHBI
«MareMaTuka» HalpaBJI€HO Ha JOCTHXKEHUE pe3yJIbTaTOB €€ HU3Y4YeHHUS B
cootBercTBUM ¢ TpeboBaHusiMu PI'OC COO ¢ yderoM mnpodecCHOHATBLHON
HanpasieHHoctu ®I'OC CIIO.

1.2.2. TlnanupyemMbie  pe3yabTAaThl  OCBOEHHUSI  001Ie0Opa3oBaTeIbLHOM
qUCHUAILIAHBI B c00TBeTCTBUHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Oco0oe 3HayeHne TUCHUIUTMHA uMeeT pu popmupoBanuu u pa3sutuu OK u
[IK.



O01Me KOMIeTeH NI

I[Inanupyemble pe3y/ibTaThbl 00y4eHU s

Oo0mue

I[ncunn.ﬂnnapﬂme

OK 01 Be16upats crmocoOsl
pereHus 3a1a4
npodeccCHoHaTbHOM
JESTEIbHOCTH
MPUMEHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTbH K TPYAY, OCO3HAHUE IIEHHOCTHU

MacTepcTBa, TPyA0Jo0ue;

- TOTOBHOCTh K aKTHBHOM JI€ITEILHOCTH

TEXHOJIOTHYCCKOM M COIMAIbHOM

HaIPaBJICHHOCTH, CIOCOOHOCTh MHUITMHPOBATH,

TUTAHUPOBATH M CAMOCTOSTEIIFHO BBITIOIHSTH

TaKyIo JeSITeIbHOCTD,

- UHTEpEC K pa3InYHbIM cepam

npohecCHOHANBHON JIeATETLHOCTH,

- OBJIAJICHUE YHUBEPCAIHHBIMHU YICOHBIMU

IM03HABaTCIbHBIMU JCHCTBUSMH:

a) 6a30BBIC JIOTHYECKHUE ICUCTBUS:

- CaMOCTOATEILHO (OPMYITHPOBATH U

aKTyaJIM3UpOBaTh MPOOJIEMY, pacCMaTPUBATh €€

BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MTPU3HAK WIIH

OCHOBAHUS JUIsl CPAaBHEHHM S, KIIaCCU(PUKAIIMKI U

000011eHM;

- ONPEICIISATh 1EH IeATeILHOCTH, 33]1aBaTh

rapamMeTpbl U KPUTEPUHU UX TOCTHOHKCHUS;

- BBISBJISITh 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHUS B

paccMaTpUBaEMBbIX SBJICHUSX;

- BHOCHUTH KOPPEKTHUBHI B ICATEIHHOCTD,

OIICHUBATh COOTBETCTBUE PE3YJIHTATOB EISIM,

OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

- pa3BHUBaTh KPEATUBHOE MBIILJICHUE MPU
SIICHUH KU3HEHHBIX MPoOIIeM.

- BIIQJIETh METOJIAMH JIOKA3aTEeIbCTB, AITOPUTMAMHU PELICHHS 3a/1ay;
- yMeHue GOpMyIUpPOBATh OIPEIEIICHHSI, AKCHOMBI U TEOPEMBI,
NPUMEHSTH WX, TPOBOJUTH JJOKA3aTEIbHbBIE PACCYKACHUS B XOJI€
peleHus 3a/1a4;

- YMETh OTIEPHPOBATH MOHATHIMU: CTETIEHb YHCIIA, JIoTapu(M dncia;
YMEHUE BBITIOJHATH BEIYMCIICHUE 3HAYCHUI U TIPEOOpa30BaAHMS
BBIPOXEHUI CO CTETEHSAMH U JIorapudMamu, mpeoOdpa3oBaHus JpOOHO-
palMOHATEHBIX BBEIPAKCHUN;

- YMETh OTIEPHPOBATH MOHATHIMU: PAUOHAIBHBIC, UPPAIIHOHAIIBHBIE,
II0Ka3aTeNbHbIe, CTENCHHBIE, TOTapu()MUIECKHE,
TPUTOHOMETPHUYECKUE YPAaBHEHUS U HEPABEHCTBA, UX CHCTEMBI;

- YMETb OTIEPUPOBATh MOHATHUAMU: (DYHKIHSI, HeTIpepbIBHAs (PyHKIHS,
IPOM3BOIHAS, IEPBOOOPA3Has, OTPeIeICHHBI HHTETPa;

- yMETh HaXOJHUTh IPOU3BOTHBIC STEMEHTAPHBIX (DYHKIMH, UCTIONB3YS
CIIPaBOYHBIE MAaTEPUAIIBL;

- UCCIIEIOBATh B MPOCTEHIINX CiIydasX GYHKIMA HA MOHOTOHHOCTb,
HaXOMUTh HAaNOOJIbIINE U HANMEHBIINE 3HAYCHUS (DYHKIUI; CTPOUTH
rpaKu MHOTOWICHOB C HCIOJIb30BaHNUEM amrapara
MaTeMaTH4eCcKOro aHaIN3a;

- IPUMEHSATH MTPOU3BOAHYIO IPU PEIICHUHN 33/1a4 Ha JIBIKCHHUE;

- penaTh NPakTUKO-OPUEHTHPOBAHHbIC 33aa4H Ha HAMOOJIbIINE U
HaVMEHbIIME 3HAUCHHUsI, HA HaX0KACHUE MYTH, CKOPOCTH H
YCKOPEHHS;

- YMETh ONIEpPUPOBATh MOHATUAMU: pPallMOHAIbHAS (YHKIMS,
nokaszatenbHast QyHKLUS, CTeneHHast pyHKuus, Jorapudpmuyeckas
(byHKIUS, TPUTOHOMETpUUECKUE PYHKIMH, 0OpaTHbIe QYHKIUY;

- YMEHHUE CTPOUTH rpapuKu N3y4eHHBIX PYHKIUH, UCIIOJIL30BATh




0) 6a30BBIC UCCIIEIOBATEIILCKUE JCHCTBYS:

- BJIAJICTh HABBIKAMH Y4EOHO-HCCIICIOBATEIIbCKOM
u HpOGKTHOﬁ JACATCIbHOCTH, HABBIKAMU
paspernieHus npooseM;

- BBIABJIATE IPUYUHHO-CJIICACTBCHHBLIC CBA3U U
AKTYaJIM3UpOBATh 3a/1a4y, BEIABUI'ATh TUIIOTE3Y
€C pCUICHUSA, HAXOAUTh APIr'yMCHTHI JJId
JIOKa3aTeJIbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh
IapaMeTpsl U KPUTEPUU PELICHUS;

- AHAJIM3UPOBATH MOJYYCHHBIC B XOIC PCIICHUA
3aa4u pe3yJbTaTbl, KPUTUYCCKHU OLICHUBATH UX
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHHE B
HOBBIX YCIIOBHUAX;

- YMETh IEPEHOCUTH 3HAHUS B TIO3HABATEIILHYIO U
MPAKTUIECKYIO 00JIACTH KU3HEICATEILHOCTH;

- YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX
MpeAMETHBIX 00J1aCTeH;

- BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh
OPUTHHAIBHBIC TIOJIXOJIbI U PEUICHUS U
CIOCOOHOCTh MX MCIIOJIb30BAHHUS B
MO03HABATEIBHOMN U COIMAILHON MIPAKTUKE.

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

- BBIpaXXaTh (OPMyJIaMHU 3aBHCUMOCTH MEK/y BEITMUNHAMU;

- YMETh pelIaTh 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 33]1auH, HCCIIEI0BATH TIOTydeHHOE
pelICHHE U OIIEHUBATh TIPABJIOTIOI00HOCTH PE3y/IhTaTOB;

- YMETh OIEPHPOBATH MOHATUAMHU: CpEHEE apUPMETHIECKOE,
MeIaHa, HauOoJIbIllee M HANMEHBIIIee 3HAUCHUS, pa3Max,
JCTiepcusi, CTaHIapTHOE OTKJIOHEHHE YHCIIOBOrO Habopa;

- YMETb U3BJIEKaTh, UHTEPIPETUPOBATH HHPOPMAIIHIO,
MIPEICTABJICHHYIO B TAONMUIIAX, HA TUarpaMmmax, rpadukax,
OTPaXkaIOIIYI0 CBOMCTBA PeaIbHBIX MPOLIECCOB U SIBIICHUM;

- IPEACTaBIATH HHPOPMAIUIO C IOMOIIBIO TAOJIUIl ¥ IUarpaMM;
UCCJIEIOBATh CTATUCTHYECKUE JaHHbIE, B TOM YHUCIIE C
pUMEHEHHEM I'paUyecKUX METOI0B U SJIEKTPOHHBIX CPE/ICTB;
- YMETb OIEPUPOBATH MOHATUSAMHU: CIIy4ailHBIN OTIBIT U
ciydaifHOe COOBITHE, BEPOSTHOCTD CIIy4allHOTO COOBITHS;
YMEHHE BBIYHUCIISATH BEPOSATHOCTD C UCOIH30BAHUEM
rpaduuecKkux MeTo/10B;

- IPUMEHSATH POPMYIIBI CIIOKEHHS U YMHOKEHHS BEPOSITHOCTEH,
KOMOHMHATOPHBIE (HaKThl U (GOPMYIIBI IPU PEIICHUH 33/1a4;

- OIIEHUBATh BEPOSITHOCTH peaibHBIX COOBITHUI;

- 3HAKOMCTBO CO CITy4aiiHBIMU BEJIMUYMHAMU; YMEHUE TIPUBOIUTh
MPUMEPHI MPOSIBIICHUST 3aKOHA OOJBIINX 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, YrOJI MEXAY NPSIMOU U
IUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTSIMU, PACCTOSHHE OT TOUKH
JI0 INIOCKOCTH, PAaCCTOSTHUE MEXIY NPSIMBIMU, paCCTOSHUE
MCKAY IIOCKOCTAMH,YMCHUEC HCIIOJIB30BATh IMPHU PCHICHUU
3a/1a4 U3ydeHHbIEe (DAKThl U TEOPEMBI TUIAHUMETPUN;

- YMEHHE OIEHHMBATH Pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;
- YMETh OIICPpUPOBATH MMOHATUAMU: MHOTOTPAHHHUK, CCUCHUC
MHOTOTpaHHMKa, Ky0, mapajenenumnes, npusma, nupaMmua,
burypau noBepxHOCTh BpallleHUs, IUIUHAP, KOHYC, 11ap, cdepa,
ceueHus GUTYpHI BpalleHHsI, TIIOCKOCTh, Kacaromasics chepsl,
LUIMHApPA, KOHYCA, IUIOWA/1b IOBEPXHOCTHA MTUPAMUAB], IPU3MBIL,
KOHYca, IIWINHJPA, TUI0Iabs chepbl, 00beM Kyoa,
IPSMOYTOJIBHOTO MapauIeIenune/a, MMpaMuIbl, TPU3MBL,
IIJIMH]PA, KOHYyCa, I1apa;

- yMeHHE N300pakaTh MHOTOTPAHHUKH U MOBEPXHOCTH
BPAIICHUS, UXCEYCHUS OT PYKH, C TIOMOIIBIO YePTEKHBIX
MHCTPYMEHTOB U JICKTPOHHBIX CPECTB;

- YMEHHE PACIO3HABaTh CUMMETPHIO B IPOCTPAHCTBE;

- YMEHHE Pacrio3HaBaTh MPaBHJIBHbIE MHOTOTPAHHHUKH;

- YMETb ONIEPUPOBATh MOHATUSAMHU: JBIDKCHHE B IPOCTPAHCTBE,
10J00HBIe (PUTYPHI B IPOCTPAHCTBE;

- UCTI0JIB30BATh OTHOIICHHUEIUIONIAICH TOBEPXHOCTEH U 00BEMOB
NOJOOHBIX (UTYp NPH PELICHUH 33]ay;

- YMETb BBIYUCIIATH TEOMETPUYECKHIE BETHMYHUHBI (JUIMHA, YTOJI,
I0Iaab, 00bEM, IUIOIAAb MOBEPXHOCTH), UCHOIb3Ys
U3y4CHHBIE(POPMYIIBI U METOJIBI;

- YMETh ONEPUPOBATH MOHATUAMHU: MPSAMOYTOJIbHAsI CUCTEMA
KOOP/IMHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIPHOE IPOM3BEACHUE, YTOJI MEXKy BEKTOPaMH, CyMMa




BEKTOPOB, IPOU3BEACHNUE BEKTOpA HA YUCIIO; HAXOJUTh C
MIOMOIIBIOU3YYEHHBIX (POPMYI KOOPAWHATHI CEpeIMHBI OTPE3Ka,
paccTOsIHUE MEXAY JBYMsI TOUKaMU;

- YMETb BBIOMpATh NMOAXOAALIUN U3YUEHHBIH METOA I pPEeLICHUS
3a/la4uM, pacro3HaBaTh MaTeMaTudyeckue (akThl U
MaTeMaTHYECKUEMO/IENIN B IPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSX, B UCKYCCTBE;

- YMEHHE NPUBOAUTH IPUMEPHI MATEMATUYECKUX OTKPBITUI
POCCHIICKON U MUPOBOM MaTeMAaTUYECKOW HAYKH;

- YMETbh ONEPUPOBATh MOHSTHUSIMU: OIpEAETIeHHE, aKCHOMa,
TeopeMa, ClIeZICTBHE, CBOMCTBO, MPU3HAK, 10KA3aTEIbCTBO,
paBHOCHIIbHBIE POPMYIMPOBKH; YMEHUE (HOPMYIHPOBATH
00paTHOEU MPOTUBOTMOJIOKHOE YTBEPKICHHE, IPUBOAUTH
IpUMEpPBI U KOHTPIIPUMEPBI, UCIIOIb30BATh METO]
MaTeMaTHYECKOW UHIYKLINH;

- IPOBOJAMTH JOKA3aTEJbHBIE PACCYKICHUS NP PELICHUH 3a/]a4,
OLICHUBATH JIOTUYECKYIO MPABUIBHOCTh PACCYKICHUN;

- YMETh ONEpUpPOBATh MOHATUAMHU: MHOKECTBO, IIOJIMHOKECTBO,
omnepanuy HaJl MHOKECTBaMU;

- YMEHUE HUCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN armapar
JUIsL OIIMCAHUs PEaJbHBIX MPOLECCOB U SIBICHUI NIPHU PEIICHUU
3a/1a4, B TOM YHCIIE U3 IPYTUX y4eOHBIX MPEIMETOB;

- YMETh ONEepUPOBaTh MOHATUAMU: Tpad, CBA3HBIN rpad, nepeso,
UK, Tpad Ha MIOCKOCTH;

- YMEHHE 33[]aBaTh U OMHUCHIBATH rpadbl pa3IMYHBIMU CIOCOOAMH;
UCIOJIb30BaTh Ipadbl MpU pelIeHnn3aaay;

- yMeTh CBOOO/IHO ONEpUPOBATh MOHATUAMU: COYETAHUE,
NIEPECTAaHOBKA, YUCIIO COYETAHUH, YUCIIO NEPECTAaHOBOK;

ounom HrloToHa;

- YMEHHUE NPUMEHATh KOMOMHATOPHBIE (aKThl U PACCYKICHHS
JUIS peLlieHus 3aa4;




- YMETh ONEPUPOBATH MOHATHIMHU: HATYPaIbHOE YHCIIO, LEJI0Ee
YHCII0, OCTAaTOK MO MOJYIIIO, PAlMOHATILHOE YUCIIO,
UppaMOHAIFHOE YHCIIO0, MHOYKECTBA HATYPAbHBIX, IEJBIX,
palMOHABHBIX, JACHCTBUTEIBHBIX YHCEI;

- YMEHHUE WCIOJIB30BATHIIPH3HAKH JETUMOCTH, HAUMEHBIITHH
oOmmii AeUTeIh U HAaNMEHbBIIee 00IIee KpaTHOE, aJTOPUTM
EBkima npu pemeHnn 3a1ad; 3HaKOMCTBO C Pa3IMIHBIMH
MO3UIIMOHHBIMHA CUCTEMaMH CUUCIICHUS,

- YMeTh CBOOO/IHO ONIEpUPOBATH MOHSATHIMHU: CTETICHB C IETBIM
nokaszaresieM, KOpeHb HaTypaJbHON CTETIEHH, CTETIEHb C
palroHaTFHBIM TIOKa3aTeNeM, CTETIEHb C JCHCTBUTETLHBIM
(BEIIECTBEHHBIM) MOKa3aTeaeM, Jorapudm 4nciia, CHHYC, KOCUHYC
UTAHTCHC TTPOU3BOJIHLHOTO YHUCIIA;

- YMETh ONEPUPOBATH MOHITUAMU: TOXKAECTBO, TOKAECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHCTEMA ypaBHEHUN U
HEPaBEHCTB, PABHOCUJIBHOCTh YPaBHEHUH, HEPABEHCTB U CHCTEM,
palnMoHalbHbIE, UPPALIMOHATIbHBIE, I0KA3aTebHbIC, CTEIICHHbIE,
JgorapupMUUEcKue, TPUTOHOMETPUUYECKHE YPABHEHHS,
HEpaBEHCTBAM CUCTEMbl; YMEHUE pellaTh YpaBHEHMUs,
HEPaBEHCTBA M CUCTEMBI C IOMOIIBIO PA3JIMYHBIX MPHUEMOB;

- peliaTh YpaBHEHHs, HEPaBEHCTBA U CUCTEMBI C IIapaMeTPOM;
IPUMEHSTh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIs PELICHUs
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3 pa3IMyHbIX 0o0lacTeil HayKu U
peaTbHOM JKU3HU;

- yMeTbh CBOOOTHO ONIEPUPOBAThH MOHATUAMU: TpaPUK QyHKIIMH,
oOpatHas QyHKIMsI, KOMIO3ULUS QYHKIMH, TMHENHHas QyHKIMS,
KBaJ[paTHUHas QYHKIMS, CTeNeHHas: (YHKLUS C LIETbIM
nokasaresieM, TPUroHOMeTpuieckrue GyHKIUU, 0OpaTHbIE
TPUTOHOMETpHUUYECKHE (DYHKIINH, TIOKa3aTelbHas U
aorapupmuueckas QyHKIMH; yMEHUE CTPOUTH rpaduku
(byHKIUI, BHIIOJIHATH IpeoOpa3oBaHus rpaukoB QYHKIH;

- YMEHHUE HUCII0JIb30BaTh rpaduku GYHKIUH IS U3ydeHUs
IPOIIECCOB M 3aBUCUMOCTEH MPU PEIIeHNH 3a/1a4 U3 JPYTruxX
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y4eOHBIX MPEAMETOB U U3 PEATILHOM KU3HU; BBIpAXKATh
(dopMysamMu 3aBUCUMOCTH MEXKYy BEJIMYUHAMU;

- YMEHHE CBOOOIHO ONIEPUPOBATH NOHITUSIMU: YETHOCTh
(GyHKIIUY, TEPHOANIHOCTD (PYHKIINHU, OTPaHUYEHHOCTh (DYHKIIHH,
MOHOTOHHOCTbH (DYHKILIUHU, SIKCTPEMYM (YHKIIMH, HAUOOJIbIIIEE U
HauMeHbIIee 3HaYeHUs] QYHKLHUN Ha IPOMEXYTKE; YMEHUE
IPOBOAMTD UCCIIEIOBAaHUE (PYHKIINU;

- YMEHHUE UCII0JIb30BaTh CBOMCTBA U rpaduKu (GyHKITUHN IS
pelieHys ypaBHEHUM, HEPAaBEHCTB U 3ajau ¢ MapaMeTpaMu;
n300pakaTh HA KOOPAMHATHOM MJIOCKOCTH MHOYKECTBA PEIICHUI
yYpaBHEHUH, HEPABEHCTB U UX CUCTEM;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHAMHU: MOCIEI0BATEIb-
HOCTb, apu(METUYECKasI TPOrPeCCusi, FeOMETpUIECKast
nporpeccusi, 06CKOHEYHO yOBbIBAIOIIAss T€OMETPHIECKast
Iporpeccusi; yMeHue 3aJaBaTh MOCIeI0BaTEIbHOCTH, B TOM
YHClie C IOMOILBIO PEKYPPEHTHBIX (hopMyI;

- YMETb ONEPUPOBATH MOHATUSMU: HEPEPHIBHOCTH (PYHKIIUH,
aCUMNTOTHI rpaduka GyHKIMHU, IepBast U BTOpasi IPOU3BOIHAS
GbyHKIMH, TEOMETPUYECKUN U (PU3UYECKUIN CMBICI TPOU3BOTHOM,
nepBooOpasHasi, onpeAeNeHHbIH HHTErpall; yMEHUE HaXOAUTh
aCUMNTOTHI rpaduka QyHKIUU; YMEHUE BBIYUCIATH
MPOU3BOIHBIE CyMMBI, TPOU3BEICHUS, YACTHOTO U KOMITO3UIIUU
byHKIMI, HAXOIUTH ypaBHEHUE KacaTelbHON K rpaduky
GyHKIMM; YMEHUE HCIIONb30BaTh MPOU3BOIHYIO JUIS
UCCIIeIOBaHUS (PYHKUUHN, IS HAX0XKACHUS HAMITYUIIero
pELIeHNs B MIPUKIAAHBIX, B TOM YHCIIE COLMAIbHO-OKOHOMMUYEC-
KUX M (PU3NYECKUX 3a7a4ax, Ui ONpeAeIeHNs CKOPOCTU U
YCKOPEHHUS; HAXOAUTh IJIOMATN M 00BeMbI (PUTYp C MOMOIIBIO
WHTETpaa; MPUBOJAUTH MIPUMEPHI MATEMAaTHIECKOTO
MOJICIMPOBaHUs C MOMOUIbIO MU PepeHIINaTbHBIX YPAaBHEHUH;
- YMETH ONEPUPOBATH NOHATUAMHU: KOMIJIEKCHOE YUCIIO, COTIPS-
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YKE€HHbIE KOMIUIEKCHbIE YHCIIa, MOAYJIb U apTyMEHT KOMILJIEKCHOTO
grcia, hopma 3anMcu KOMIUIEKCHBIX YHcel (TeoMeTpryecKast,
TPUTOHOMETPHUUECKass U anredpanyeckas); yMeTbIIPOU3BOIUTh
apu(MeTHIECKNE TEHCTBUS ¢ KOMIUIEKCHBIMU YHCIIAMU;
MPUBOJAUTH MIPUMEPHI UCTIOJIH30BAHUS KOMIIJIEKCHBIX YHCET,

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATUSAMU: CpEIHEE
apudMeTHIecKoe, MeauaHa, HauOoIbIllee U HAUMEHBIIIEe
3HauEHUs, pa3Max, JUCIepPCcusi, CTaHIapTHOE OTKIIOHEHUE JUIS
OTIMCAHUS YUCIIOBBIX JAaHHBIX; YMEHHE HCCIIE0BATh
CTaTHUCTUYECKUE JITaHHBIE, B TOM YHCJE C MPUMEHEHHEM
rpauuecKkux METOJ0B U NEKTPOHHBIX CPEACTB; rpaduuecKu
HCCJIEIOBATh COBMECTHbIE HAOIIOACHUS C TOMOIIBIO JarpaMmm
paccenBaHus U JIMHEHHOW pErpeccuy;

- YMETh HaXOJAUTh BEPOSITHOCTU COOBITHI C UCTIOJIH30BAHUEM
rpauyecKkux METOOB; MPUMEHATH AJIS PelIeHUs 3aja4
(bOpMyIBICIIOKEHHSI U YMHOXKEHUSI BEPOSITHOCTEH, (hopMyIy
MOJIHOM BeposiTHOCTH, Gopmyny bepnymnu, komOuHaTOpHBIE
dakTel U POPMYIIbI; OLIEHUBATH BEPOSITHOCTH PEATbHBIX
COOBITHIA;

- YMEHHE ONEPUPOBATh MOHATUSIMU: CIIydaiiHasl BETUYHUHA,
pacrpeziefieHue BEpOATHOCTEH, MaTEMaTUYECKOE 0XKHIaHue,
JUCTIEPCHUs U CTAHIAPTHOE OTKJIIOHEHHE CITy4ailHOW BEJIMYUHBL,
GbyHKIMM pacnpeneNieHus U IIIOTHOCTU PaBHOMEPHOTO,
MO0KAa3aTeIbHOr0 U HOPMAIBHOTO pacIpe/IeIeHHI;

- YMEHHE HCIOIb30BaTh CBOMCTBA U3YUYEHHBIX pacHpeeieHun
JUIS PELIeHUs 3a/1a4; 3HAKOMCTBO C MOHSATUSMU: 3aKOH OOJBIINX
YHCell, METO/Ibl BBIOOPOUHBIX MCCIIEOBAHMIA,

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

- YMETh CBOOO/IHO ONEePUPOBATh MOHATUSAMU: TOUKA, MpsMas,
IUIOCKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, MJIOCKUHA Yrod,
JIBYTPAaHHBIN yroJi, TPEXTPaHHBIM YTOJI, EpeceKarolnecs,
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napajieNIbHbIe U CKPEIIMBAIOUINECS MPSMBIE, TapaUIeIbHOCTD U
NEePIEHANKYISPHOCTh TPSMBIX H THIOCKOCTEH, YTOJ MEXITy
IPSMBIMH, YTOJI MEX/Ty IPSIMOM U TUIOCKOCTBIO, YTOJI MEXTY
IUTOCKOCTSIMU;

- YMEHHE HCIIOJIb30BaTh MPH PEIICHUH 33a/1a4 U3yYeHHBIC (PaKThI
¥ TEOpPEMBI TUTAHUMETPHH;

- YMEHHUE OIICHHWBAThH pa3Mepbl 0OBEKTOB B OKPYXKAIOIIEM MHUPE;
yYMEHHUE OTIEPUPOBATH MOHATUSIMH: MHOTOTPAaHHHK, CCUCHHE
MHOTOTPaHHHKA, MMPaBWIBHBIH MHOTOIPAHHHUK, ITPH3Ma, ITHpaMu/Ia,
¢urypa u MOBEpXHOCTH BpallleHUs, IWINHIP, KOHYC, IIap, chepa,
pa3BepTKa MOBEPXHOCTH, CEUYCHHS KOHYCa M IMIIMHPA,
napaieNlbHbIe OCH WM OCHOBAHMIO, CEUEHHE MIapa, IMI0CKOCTD,
Kacaromascs cepbl, IWIMHIPA, KOHyCa;YMEHUE CTPOUThH CEUCHHE
MHOTOTpaHHHKA, N300pakaTh MHOTOTPAaHHUKH, (PUTYPHI U
MIOBEPXHOCTH BpAIICHUS, UX CEYCHUS, B TOM YUCIIE C TIOMOMIBIO
AJIEKTPOHHBIX CPEICTB; YMEHUE NMPUMEHSATH CBOWCTBA
reOMETPHUECKHUX (PUTYP, CAMOCTOSTENHHO (POPMYITUPOBATH
OTIpEJICICHUs] U3y4aeMbIX (DUTYp, BBIIBUTATH THIIOTE3HI O
CBOWCTBaX M MPU3HAKAX T€OMETPHUECKUX PUTYP, 0O0CHOBHIBATH
WX OTIPOBEPraTh UX; YMEHUE MIPOBOIUTH KIacCU(DUKAIUIO PUTYD
10 Pa3JINYHBIM [TPU3HAKAM, BBIIIOJHATH HEOOXOAUMBIC
JIOTIOJTHUTEIIHbHBIE IOCTPOCHUS;

- YMETh CBOOOJIHO OTICPUPOBATh MOHATUSAMHU: IUIONIA b (PUTYDHI,
00beM (pUTYpBI, BEJIMUUHA YIJIa, PACCTOSTHUE OT TOYKH JI0
IUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMU, PACCTOSIHHE MEXTY
IUIOCKOCTSIMU, TUIOIIAb cepbl, MI0IIAb TOBEPXHOCTH
MUPAMHUJIBL, TPU3MBL, KOHYCA, IUIUHAPA, 00beM Kyoa,
MPSIMOYTOJIBHOTO Tapajuieienuie1a, TUPaMUIbl, TPU3MBI,
WIMH]IPA, KOHYCA, Il1apa; YMEHHE HaXOIUTh OTHOIIIEHHE 00BEMOB
HOJIOOHBIX (UTYP;

- YMeTh CBOOOHO ONIEPUPOBATH MOHATUIMU: IBUKEHHUE,
napauIeIbHBIA IEPeHOC, CAMMETPHS Ha MJIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, MpeodpazoBaHUe NOA00Hs, TOJ0OHbIE
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¢Gurypsl; yMeHue pacro3HaBaTh paBHbIE U 110,100HBIE GUTYPHI, B
TOM YHCJIE B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHUE
UCII0JIb30BaTh T€OMETPUUYECKUE OTHOILIECHUS, HAXOIUTh
reOMETPUUECKHUE BEIMYUHBI (JJTMHA, YTOJI, IIOAaAb, 00BEM) MpH
pelIeHNH 3a]1a4 U3 IpYTUX y4eOHbIX IPEIMETOB U U3 peanbHOI
YKU3HH;

- YMETb CBOOOIHO ONIEPUPOBATH MOHATHIMMU: MIPSIMOYTOJIbHAs
CUCTEMa KOOPJIMHAT, BEKTOP, KOOPIMHATHI TOUKH, KOOPAUHATHI
BEKTOpa, CyMMa BEKTOPOB, ITPOU3BEICHNE BEKTOPA Ha YUCIIO,
pa3iokeHue BeKTopa o 0asucy, CKalsipHOEe IPOU3BEICHHE,
BEKTOPHOE IIPOU3BEJICHUE, YTOJI MEXAY BEKTOpaMU; YMEHUE
HCII0JIb30BaTh BEKTOPHBII U KOOPIAUHATHBIN METO JUISl pEIICHUS
reOMETPUYECKUX 3aa4 U 3ajiad APYrux y4eOHbIX MTPeIMETOB;
OIIEPUPOBATH MOHATHUAMM: MaTpuLa 2x2 u 3X3, ONpeAenInuTeNb
MaTpHUIIbI, FEOMETPUYECKHUI CMBICIT OTIPEAETUTENS;

- YMETb MOJEIINPOBATh PEAIHBIE CUTYallu! Ha SI3BIKE
MaTEMaTHKH; COCTABIIATh BBIPA)KCHUS, YDABHCHM S, HEPABEHCTBA U
MX CUCTEMBI 10 YCIIOBHIO 3a/1a4H, UCCIIEN0BATh IOCTPOCHHBIE
MOJIEJIN C UCIIOJIB30BAHUEM alllapara ajareOpbl, THTEPIPETUPOBATh
IIOJIy4YEHHBIA PE3yIbTaT; CTPOUTh MaTEMAaTUYECKHE MOJIEIH C
IIOMOUIBIO0 TEOMETPUUYECKUX NTOHATUHI U BEJIUYHH, pELIaTh
CBS3aHHbBIC C HUMU IIPAKTUYECKUE 33aJa4H; COCTABIIATD
BEPOSITHOCTHYIO MOZEIIb U MHTEPIPETUPOBATh NOJIYYECHHbBIN
pe3yJbTaT; pelaTh NPUKIaJHbIE 3a1a4l CPEACTBAMU
MaTEMaTHYECKOI0 aHAJIN3a, B TOM YHUCJIE COLUAIbHO-
SKOHOMHYECKOT0 U (PU3NYECKOTO XapaKTepa;

- YMEHHUE BBIOMpATh MOJIXOAALINN METO Ul PeLICHNs 3aJauy;
NOHMMAaHKE 3HAYMMOCTU MaTEMATUKU B U3y4YEHUH NIPUPOJHBIX U
0O0I1eCTBEHHBIX MIPOIIECCOB U SIBJICHUIN; YMEHHE paclo3HaBaTh
IPOSBIIEHUE 3aKOHOB MaTEMAaTUKN B UCKYCCTBE, YMEHHE
IIPUBOJUTH PUMEPHI MATEMATUYECKUX OTKPBITUN POCCUICKON 1
MHUPOBON MaTEMaTUYECKON HAYKU
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OK 02 Hcnonb3oBaTh
COBPEMEHHBIC CPEJICTBA
MTOUCKA, aHATTN3a U
HHTEpPIpETALNH
nHpopManuu, u
nH(pOpMaITMOHHBIC
TEXHOJIOTUH JUIsSt
BBITIOJIHEHUS 3a7a4
npodeccuoHaIbHON
NesITeNIbHOCTH

B o0siacTi ICHHOCTH HayYHOTO TIO3HAHUS:

- cpOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH,
OCHOBAHHOTO Ha JHAJIOTE KYIbTYp,
CrOCOOCTBYIOIIETO0 OCO3HAHHUIO CBOETO MECTa B
MOJIMKYJIbTYPHOM MUDE;

-COBEPIIEHCTBOBAHUE SI3bIKOBOM M YUTATEIBCKOMN
KYJBTYphI KaK CPEJICTBA B3aUMOJCHCTBUS MEK Ty
JIFOJIbMH | TIO3HAHUST MUDA,
OCO3HAHUE IEHHOCTH HAYYHOU IeATeIbHOCTH,
TOTOBHOCTbH OCYIIECTBIISITH MMPOCKTHYIO U
HCCTIE0BATENBCKYIO ICSITEIBHOCTD
WHIUBUAYAJIbHO U B TPYIIIIE.
OBnazneHue yHUBEpPCAIIbHBIMU Y4€OHBIMU
M03HABATEIbHBIMU IEHCTBUSMHU:
B) paboTa ¢ nH(popmaIue:

- BJIa/IeTh HABbIKaMU MOJY4YeHUsI UHPOPMAIIH U3
HMCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSTEIHHO
OCYILIECTBIISITh IOUCK, aHAJIN3, CHCTEMAaTU3aIUI0 U
WHTEpPIpETAINI0 HHPOPMAIHN Pa3IUYHbIX BUOB
1 (HopM MpeICTaBICHHUS;

- CO3/1aBaTh TEKCTHI B Pa3IM4HbIX (hopMaTax ¢
y4eTOM Ha3HaueHUs WH(GOPMaIIUU U 1IeTIEBOM
ayJIUTOpUH, BBIOMpas ONTUMAIBEHYIO (hopmy
MPEACTABICHUS U BU3YyaIN3alllH;

- OLICHMBATh JIOCTOBEPHOCTh, JIETUTUMHOCTb
uH(popMallli, €€ COOTBETCTBHE TMPABOBBIM U
MOpPaJIbHO-3TUYECKUM HOPMaM;

- YMETh ONEPUPOBATH MOHATUSAMH: pallHOHaAbHAsS (PyHKIHS,
nokaszarenbHas QyHKIUs, CTereHHas QyHKIus,
Jorapudmuyueckas QyHKIHs, TPUTOHOMETPHUYECKUE (DYHKIINH,
oOpartHbIe GYHKIIMU; YMEHHUE CTPOUTH T'paPHUKH H3yUECHHBIX
(GyHKIMI, HCIIOJIB30BaTh I'paUKU MPU U3YYEHUH MTPOLIECCOB U
3aBHCHUMOCTEH, MPU PEUICHNH 33/1a4 U3 JPYruX y4eOHBIX
IPEMETOB | 33]a4 U3 PEATbHOM KU3HH; BEIpAXKaTh (OpMyJIaMu
3aBHCHMOCTH MEXIY BETMUYNHAMH,

-YMETh OTIEPUPOBATH IOHSATHSIMH: TOXKIAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPABEHCTBO, CHCTEMA YPAaBHEHUH
¥ HEPaBEHCTB, PaBHOCWJIBHOCTh YPaBHEHUH, HEPABEHCTB U
CHCTEM, palliOHAIbHBIC, HPPAIIHOHAIBHBIC, TIOKa3aTelIbHBIC,
CTETIeHHbIE, JIoTapu(MUIEeCKHe, TPUTOHOMETPHUIECKHE
YPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI; YMETh pelllaTh YpaBHEHHUS,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3JINYHBIX IPUEMOB;
pelaTh ypaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPOM;
IPUMEHSATh YPaBHEHUs, HEPABEHCTBA, X CUCTEMBI /ISl PEILICHUS
MaTeMaTUYeCKUX 3aJay 1 3a/1a4 U3 pa3InyHbIX o0acTell HayKu
U peaJIbHOM KU3HH;

- yMeTbh CBOOOJHO ONIEPUPOBATH MOHATUIMU: ABUKEHHUE,
napaiellbHbli IEpeHOC, CHMMETPUS Ha INIOCKOCTH U B
IPOCTPAHCTBE, IOBOPOT, IpeodpazoBaHue NOJ00Ms, TOJOOHbIE
(GUrypsl; yMeTh pacro3HaBaTh paBHbIE U 110100HbIE GUTYPHI, B
TOM 4YHCJI€ B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE; YMETh
UCIOJIb30BATh T€OMETPUYECKHE OTHOILIEHHSI, HAXOIUTh
reoMeTpUYecKre BEJIMYMHBI (JIMHA, YTOJ1, TUIOIa/1b, 00bEeM) IPU
peLIeHUH 3aJ1ay U3 APYTUX YUeOHBIX IPEAMETOB U U3 pealbHOMN
KU3ZHU
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- HUCIOJIb30BaTh CPEJACTBA MUHPOPMALIMOHHBIX U
KOMMYHUKAITMOHHBIX TEXHOJIOTUN B PEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX

Y OpraHM3allMOHHBIX 33134 C COOJII0/IEHUEM
TpeOOBaHU YPrOHOMUKH, TEXHUKH O€30MMaCHOCTH,
TUTHEHBI, pecypcocOepeKeH s, IPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(POPMAIIMOHHON
0e30I1aCHOCTH;
- BJIaJIeTh HaBbIKAaMH PacHO3HABaHUS U 3alIUThI
nHpopmanuu, THPOPMAITMOHHOM 0e30MmacHOCTH
JTUYHOCTH

OK 03 ILnanupoBath u
pealin30BbIBATH COOCTBEHHOE
npodeccuoHaibHOE U
JUYHOCTHOE pPa3BUTHE,
MpeANPUHIMATENbCKYIO
JeSITENEHOCTD B
npodeccuoHanbHOU chepe,
WCII0JIb30BaTh 3HAHUSA T10
(uHAHCOBOW TPAMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUSIX

B oGnacTi 1yx0OBHO-HPaBCTBEHHOTO BOCTIMTAHMS:
- chOPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS,
3THYECKOTO ITOBEICHUS;

- CIOCOOHOCTH OLICHUBAThH CUTYAITHIO U
MPUHUMATh 0CO3HAHHBIE PEIICHUS, OPUECHTUPYSICh
Ha MOPAJIbHO- HPAaBCTBEHHBIE HOPMBI U IECHHOCTH;
- OCO3HAHME JIMYHOTO BKJIa/Ia B IOCTPOCHUE
YCTOMYMBOTO OYIyIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJIUTEISM
1 (WIM) IpYruM WICHAM CEMbH, CO3IaHHIO CEMbU
Ha OCHOBE OCO3HAHHOTO MPUHATHS IIEHHOCTEH
CEMEMHOM )KU3HU B COOTBETCTBUU C TPATULIUSIMU
Haposi0B Poccuu;

OBinaieHue yHUBEPCAIbHBIMU PETYISITUBHBIMU
JIEMCTBUSIMU:

a) cCaMOOpraHMU3aIIHs:

-CaMOCTOATENBHO OCYIIECTBIIATh
I03HABATENBHYIO AEATEIBHOCTD, BBISBIISITH
po0IeMbl, CTaBUTh U (POPMYITUPOBATH
coOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON
JIEATEIIbHOCTH U KU3HEHHBIX CUTYaLUAX;

- YMETb ONEPUPOBATH MOHATHIMH: PAIIMOHATIBLHBIE,
UppalMoOHabHbIe, TIOKa3aTelbHbIe, CTENICHHBIE,
jgorapu@MuuecKre, TPUrOHOMETPUYECKUE YPaBHEHUS U
HEPAaBEHCTBA, UX CUCTEMBI;

- YMETh ONEPUPOBATH MOHATUAMU: MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHHKA, Ky0, Mapajjiesenumnes, npu3Ma, mupamuia,
dburypa v noBepXHOCTh BpallleHUs, IIMIIMHIP, KOHYC, 11ap,
cdepa, ceueHus GUrypsl BpalieHus, MI0CKOCTh, Kacaromascs
cdepsl, MWIMHAPA, KOHYCA, IJI0Ia/b IOBEPXHOCTH MUPAMHU/IBI,
IpU3MbI, KOHYCA, [IIKHIPA, TUI0IIaab chepbl, 00beM Kyoa,
PSIMOYTOJIBHOTO Napajuieienuie1a, MUpaMUIbl, IPU3MBI,
MWIMH]IPA, KOHYCA, 11apa; yMeHHe n300pakaTb MHOTOTpaHHUKHI
Y TIOBEPXHOCTH BPALICHUS, UX CEYEHUS OT PYKH, C IIOMOIIBIO
YEepTEKHBIX HHCTPYMEHTOB U JIEKTPOHHBIX CPE/ICTB; YMETh
pacno3HaBaTh CAMMETPHIO B IPOCTPAHCTBE; YMETh
pacno3HaBaTh NPABUIIbHBIE MHOTOIPAHHUKY;

YMETh OIEPUPOBATH MOHATUSAMU: MPSMOYroJibHAas CHUCTEMa
KOOPJAMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKaJIIpHOE TMPOU3BEJEHUE, Yrol MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEJICHUE BEKTOpa HA YHUCIO; HAaXOJIUTh C
MOMOIIIBIO U3YUEHHBIX (DOPMYI KOOPAUHATHI CEPEINHBI OTPE3Ka,
pacCTOsTHUE MEXAY IBYMsI TOUKaMHU
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- CaMOCTOSITEIbHO COCTABIIATH IIJIaH PEILECHUS
POOJIEMBI C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINOYTCHUH;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM;
CrocoOCTBOBATH (POPMHUPOBAHUIO H MTPOSBICHUIO
LIUPOKOM 3pYIUIIMH B pa3HbIX 00JacTsIX 3HAHUH,
MTOCTOSIHHO TMOBBIIIATh CBOM 00pa30BaTENbHbIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

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

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

B) SMOITMOHAIBHBIA WHTEJUICKT, MPE/IOJIaratoui
c(hopMUPOBAHHOCTH:

BHYTPEHHE MOTHUBAIlMH, BKIIOYAIOIIEH
CTPEMJICHHUE K TOCTHKEHUIO LIENIH U yCIEXY,
ONTHMH3M, HHULIUATUBHOCTb, YMEHUE
JIENCTBOBATh, HCXO M3 CBOMX BO3MOKHOCTEI;

- IMIIATUH, BKJIIOYAIOIEH CIIOCOOHOCTh TIOHUMATh
SMOILIMOHAJIBHOE COCTOSIHUE JPYTHUX, YIUTHIBATh
€ro IIPH OCYILECTBICHUN KOMMYHUKAIUH,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;
COLIMAJIBHBIX HABBIKOB, BKJIFOYAIOLINX
CIOCOOHOCTh BBICTPAaUBaTh OTHOILIEHUS C
JPYTUMHU JIFOABMH, 3200 TUTHCS, POSIBIIATD
UHTEpeC U pa3peraTb KOH(OIUKTHI
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OK 04 3¢ddexTuBHO
B3aMOJEHCTBOBAThL U
paboTaTh B KOJUICKTHBE U
KOMaHje

['oTOBHOCTB K CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEJIEIICHHUIO;
OBJIAJIEHUE HaBbIKAMU y4EOHO-
HCCIEA0BATENBCKOM, IPOEKTHON U

COITMATBLHOM JICSITCIIFHOCTH,

OBnazeHne yHUBepCalIbHBIMU
KOMMYHHMKaTUBHBIMU JEHCTBUSAMMU:

0) coBMecTHas JACSITEIIbHOCTD:

- TOHUMAaTh U HUCII0JIb30BATh MIPEUMYILIECTBA
KOMaHJHOW ¥ UHJIMBUIyalbHOU paboThI;

- TNPUHUMAThH LIEJTU COBMECTHOM JEATEILHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JIEHCTBUS
0 €€ JOCTHMIKEHUIO: COCTABIIAITh IUIaH JSHCTBUIM,
pacupenensiTb poyy ¢ yueTOM MHEHHUU
Y4aCTHUKOB 00CYXKIaTh pe3ylbTaThl COBMECTHOM
paboTHI;

- KOOPAMHUPOBATH U BBHIMOIHATH paboTy B
YCIIOBHSIX PEAIIbHOTO, BUPTYAIBHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYHIECTBIISATh MO3UTUBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYaLUsIX, IPOSIBIATh
TBOPYECTBO M BOOOpaKeHUE, OBITh
WHULIMATUBHBIM.

OBinaieHue yHUBEPCAIbHBIMH PETYISITUBHBIMU
NIEUCTBUSIMU:

I') IpUHATHE ce0s U APYTUX JHOACH:

- TPUHUMAaTbh MOTHUBBI U apTYMEHTHI APYTUX
JIIOJEH NIpU aHAJIN3€E PE3YIBTATOB JEATEIBHOCTH;
- NpU3HABaTh CBOE MPABO U NPaBO JPYTUX
JIIOJIEH Ha OIIUOKH;

pa3BUBaTh CIOCOOHOCTh IOHUMATh MUP C
MO3ULUHU IPYrOro YeI0BEKa

- YMETb ONEPUPOBATH NOHATUAMU: CIIy4alHBIM OIBIT U CIIy4aillHOE
coOBITHE, BEPOSATHOCTH CIIY9alfHOTO COOBITHS; YMETh BBIYHCIISTD
BEPOSITHOCTH C UCIOJIb30BaHUEM T'pauUECKUX METOJIOB;

IPUMEHATH (POPMYITBI CIIOKEHUS U YMHOKEHHS BEPOSTHOCTEMH,
KOMOMHATOpHbIE (aKThl U (OPMYJIBI IPU PELICHUN 3a/1aY;

OIICHUBATh BEPOSITHOCTHU PEAbHBIX COOBITHII; 3HAKOMCTBO CO CIy-
YaifHBIMH BETMYUHAMU; YMEHHE IPUBOAUTH TPUMEPHI MTPOSBICHUS
3aKOHa OOJIBIINX YMCET B MMPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;
yMeTh CBOOOJTHO OTIEPHPOBATH MOHATHIMU: CTETIEHD C IEJTBIM
noKasareseM, KOpeHb HaTypaJlbHOM CTETeHU, CTENEHb C
palroHaTFHBIM TIOKa3aTeNleM, CTENEHb C JICHCTBUTEIbHBIM
(BeIIeCTBEHHBIM) MTOKa3aTeseM, Jorapudm yucia, CHHyC, KOCUHYC U
TaHT€HC MTPOU3BOJILHOTO YHCIIA;

- YMETh CBOOOHO OTIEPUPOBATH MOHATUSIMHU: TpaduK (yHKIIUH,
oOpartHas QpyHKIHS, KOMITO3UIHS (PYHKIMH, JIMHEHHAsT QyHKITUS,
KBaJpaTuyHas QyHKIMs, cTereHHast (YHKIIMS C LIEeIbIM ITOKa3aTeNleM,
TpUTrOHOMETpHUecKre QYHKIINHN, 0OpaTHbIE TPUTOHOMETPUUYECKUE
byHKIMH, TOKa3aTenbHas U Jorapugmuueckas GQyHKIUU; yMETh
CTpPOUThH rpaduku PyHKITUH, BBITIOJHATH MpeoOpa3oBaHus rpaduKoB
byHKIU;

-YMETb UCIOJIb30BaTh rpa@uKu QYHKUUN U1 U3Y4EHUS MIPOLIECCOB U
3aBUCUMOCTEH MpU PELICHUH 33/1a4 U3 APYTUX YUeOHBIX MPEIMETOB U
U3 pealibHOM KU3HU; BEIPAXKaTh (OPMYIaMH 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU;

- CBOOOJIHO OMEPUPOBATH MOHATHAMHU: YETHOCTH (DYHKIIHUH,
NEepUOIMYHOCTD (DYHKLIUHU, OTPAaHUYEHHOCTb (DYHKIIMH, MOHOTOHHOCTb
GyHKIUY, SKCTpeMyM (yHKINH, HauOoJbllIee U HauMEHbIIee
3Ha4YeHUs (QPYHKLIUU HA IPOMEXKYTKE; YMETh POBOJUTDH UCCIIEOBAHHE
byHKIHH;

- YMEThb UCMOJb30BaTh CBOMCTBA U TpapUKH (PYHKIMH Ui pelIeHus
ypaBHEHMH, HEPAaBEHCTB U 33/1a4 ¢ TapaMeTpamMu; n300pakaTh Ha
KOOP/AMHATHOM MJIOCKOCTH MHOXECTBA PEIICHUI ypaBHEHU,
HEPaBEHCTB M UX CUCTEM
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OK 05 OcyiiecTBasiTh
YCTHYIO U TUCBMEHHYIO
KOMMYHHKAITUIO Ha
rOCy/IapCTBEHHOM $I3bIKE
Poccuiickoit ®exneparuu ¢
Y4€TOM 0COOCHHOCTEH
COLIMANIBHOTO U
KYJIbTYPHOTO KOHTEKCTa

B 06nacti 3cTeTHUECKOTO BOCTIUTAHHMS:
ACTETUYECKOE OTHOLLIEHUE K MUY, BKIIIOUYast
ACTETUKY OBbITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYy1a U OOIIECTBEHHBIX
OTHOIIICHUM;

CIIOCOOHOCTH BOCITPUHUMATH PA3TUYHBIC BUJIBI
HCKYCCTBA, TPAJAULIUU U TBOPUYECTBO CBOETO U
JPYTrUX HaApOJAOB, OLIYHIAaTh SMOIMOHAIILHOE
BO3JICHCTBUE UCKYCCTBA;

yOEKJEHHOCTh B 3HAYMMOCTH JJISl IMYHOCTU U
o011ecTBa 0TE4€CTBEHHOTO U MUPOBOIO
HCKYCCTBA, STHUYECKHUX KYJIbTYPHBIX TPAJIUIIHI
Y HapOJHOTO TBOPYECTBA,

TOTOBHOCTh K CAMOBBIPAXKEHUIO B Pa3HBIX BUJAX
HCKYCCTBA, CTPEMJICHUE NIPOSBIISITh KAUeCTBA
TBOPYECKOU JIMYHOCTH;

OBnageHue yHMBEpCAIbHBIMU
KOMMYHUKaTUBHBIMU JEHCTBUSMM:

a) oOreHue:

OCYILIECTBIISITh KOMMYHUKAIIUU BO Bcex chepax
KU3HU;

pacrno3HaBaTh HeBepOalbHbIE CPEICTBA
oOLIeHMs, MOHUMATh 3HAYEHUE COLIUATbHBIX
3HAKOB, PAaCNO3HABATh MPEANOCHUIKU
KOH(DIUKTHBIX CUTYallHi U CMATYATh
KOH(JIMKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOI TOUKY
3pEHHUsI C UCTIOJIB30BAHUEM SI3bIKOBBIX CPEACTB

- YMETb OIIEPUPOBATh MOHATUAMU: CpPEIHEE apUPMETUUECKOE,
MenraHa, HauboJIbIliee M HAUMEHbIIIee 3HAYCHHUS, pa3Max,
JMCIIepcusi, CTaHIAPTHOE OTKIIOHEHHUE YUCIIOBOrO HAa0opa;
YMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH HH(OPMALIHIO,
IpEJICTaBICHHYIO B TaOIUIaX, Ha IuarpaMMax, rpagukax,
OTpaXarollylo CBOICTBA pealbHbIX MPOLIECCOB U SIBIICHUI;
IPEJCTaBISITh UHPOPMALIMIO C TIOMOIIBIO TaOIUI] U
Jarpamm; UcciieioBaTh CTaTUCTUYECKUE JAHHBIE, B TOM
YHClie C MPUMEHEHUEM rpapuecKuX METOJIOB U AIEKTPOHHBIX
CPEACTB;

YMETb ONEPUPOBATH MOHATUAMU: TOUKA, MpsAMas, IMITOCKOCTb,
IIPOCTPAHCTBO, IBYTPAHHBIN YTrOJl, CKPEIIUBAIOLIUECS
npsiMble, TapaieIbHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX U
IUIOCKOCTEH, yroJl MeXAy NPsIMbIMH, YTOJI MEKIY NPSAMON U
IUIOCKOCTBIO, YTOJI MEX]Ty INIOCKOCTSIMH, PACCTOSIHUE OT
TOYKH JI0 INIOCKOCTH, PACCTOSIHUE MEXY IPSIMBIMH,
paccTosiHME MEXIY IIIOCKOCTSIMM;

YMETb UCII0JIb30BaTh NIPU PEILIEHUH 3a/]ay U3yYEeHHbIE (DaKThI
U TEOPEMbI IUIAHUMETPHUH; YMEHHE OLIEHUBATh pa3Mephl
00BEKTOB OKPYXAIOILEro MUpa
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OK 06 ITposBisaTe
IPaXKIaHCKO-
MaTPHOTHIECKYIO
MTO3HIIHIO,
JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJCHNE Ha
OCHOBE TPaTUITUOHHBIX
00I11eYeIOBEUSCKUX
LIEHHOCTEH, B TOM YHCJIE C
Y4eTOM TapMOHHU3AIHN
MEKHAIIMOHAJILHBIX U
MEXPEITUTHO3HBIX
OTHOIICHH, IPUMEHSTh
CTaHJIapPThI
AHTUKOPPYIITUOHHOTO
IMOBEIEHUS

0CO3HaHHUE 00YJAIOIUMHUCS POCCUICKON
IpaXXIaHCKOW UICHTHYHOCTH;
I[eJICHATPABICHHOE Pa3BUTHE BHYTPEHHEH
MO3UIIMH JIMYHOCTH HA OCHOBE JyXOBHO-
HPaBCTBEHHBIX LIEHHOCTEN HapoJ0B Poccuiickoit
deneparii, ICTOPUYECKUX W HAITHOHAIBHO-
KYJIBTYPHBIX TPAIUINN, (POPMHUPOBAHUE
CHCTEMBI 3HAYMMBIX [[EHHOCTHO-CMBICIIOBBIX
YCTaHOBOK,

AHTHKOPPYIIIHOHHOTO MUPOBO33PECHHS,
MIPABOCO3HAHUS, SKOJIOTUIECKOH KYIBTYPHI,
CIIOCOOHOCTH CTaBUTh LIEIH U CTPOUTH
KU3HEHHBIC TUTaHBI,

B gactu rpaxjaHCKOTr0 BOCIIUTAHUS:
0CO3HaHHME CBOMX KOHCTUTYLIMOHHBIX TPaB U
00s13aHHOCTEH, yBa)KEHHE 3aKOHA U
IIPABONOPSIKA;

IPUHATUE TPATULMOHHBIX HAIIMOHAJIBHBIX,
00111e4eI0BeYeCKMX I'YMaHUCTHYECKUX U
JIEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTb ITPOTUBOCTOSATH UJICOJIOT MU
HKCTpEMH3Ma, HallMOHAJIN3MA, KCeHO(DOoOHH,
JMCKPUMHHALIUY 110 COLMATIbHBIM,
PEIUTHO3HBIM, PACOBBIM, HAIITMOHAJIbHBIM
IIpU3HAKaM;

TOTOBHOCTb BECTH COBMECTHYIO JAEATEIbHOCTD B
MHTepecax rpa’kIaHCKOTO 00IeCTBa,
y4acTBOBATh B CAMOYIPABJICHUU B
0011e00pa30BaTeNbHOM OpraHnu3aluy U JeTCKO-
FOHOILIECKUX OPTaHU3aIMIX;

YMEHHUE B3aUMO/IEHCTBOBATh C COLMATILHBIMHU
WHCTUTYTaMH B COOTBETCTBHMHU C X (PYHKIHSIMHU
1 Ha3HAuYCHHEM;

- YMETh ONIEPUPOBATH MOHATUSIMHU: MPSIMOYTOJIbHAs CUCTEMA
KOOPJMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI
BEKTOpa, CKaJSIPHOE IPOU3BEICHUE, YTOJI MEX 1Y BEKTOpaMH,
CyMMa BEKTOPOB, IIPOU3BEJACHUE BEKTOPA Ha YMCII0; HAXOIUTh
C TIOMOIIIbIO U3YUYEHHBIX (POPMYIT KOOPJUHATHI CEPEIHBI
OTpE3Ka, PACCTOSIHUE MEXTY IBYMsI TOUKAMH;

-yMeTb BBIOUPATh TOAXOIAIINN U3YYCHHBIM METOT JJIs
pelieHus 3a/1a4u, pacrlo3HaBaTh MaTeMaTUUECKUe (PaKThl U
MaTeMaTHYECKHE MOJICTTH B IPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSX, B HICKYCCTBE;

yMEHUE TPUBOAUTH PUMEPHI MAaTEMATUIECKUX OTKPBITUI
POCCHIICKOW U MUPOBOM MaTEMATHYECKOW HAYKH.

- YMETh ONIEPUPOBATH MOHATUSAMHU: CITyYalHbBIN OMBIT U
ciy4aitHOe COOBITHE, BEPOSATHOCTD CIIy4aifHOTO COOBITHS;
YMETb BBIYUCIIATH BEPOSITHOCTH C UCIOJIB30BAHUEM
rpauyecKkux MeTOA0B; MPUMEHSITH (POPMYIIBI CIIOXKEHUS U
YMHOKEHUS BEPOSITHOCTEH, KOMOMHATOpHBIE (DaKThl 1
(dbopMyIBI IPU PELICHUH 3a/1a4; OLIEHUBATh BEPOSATHOCTH
peasibHbIX COOBITHIT; 3HAKOMCTBO CO CIy4YalHBIMU
BEJIMYMHAMU; YMEHUE IPUBOIUTH MPUMEPHI IPOSBICHUS
3aKOHA OOJIBIIMX YKCEN B MPUPOIAHBIX U OOIIECTBEHHBIX
SIBIICHUSX
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TFOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKON
JEATENbHOCTH;

MaTPUOTUYECKOTO0 BOCIIUTAHUS:
c(OPMHPOBAHHOCTH POCCUICKON TPk TaHCKON
UJEHTUYHOCTH, IaTPUOTU3MA, YBAXKEHHUS K
CBOEMY HapoOJy, 4YyBCTBA OTBETCTBEHHOCTH
nepen PoauHoM, ropaocTy 3a CBOM Kpaii, CBOXO
Ponuny, cBOM S3BIK U KYJIBTYPY, IPOILIOE U
HAaCTOSIIEE MHOTOHAIIMOHAIIBHOTO HAPOAA
Poccun;

LIEHHOCTHOE OTHOIIEHHUE K TOCY1apCTBEHHBIM
CHUMBOJIaM, UCTOPUYECKOMY U IIPUPOTHOMY
HAaCIEeANI0, TaMATHUKAM, TPAIULIHASIM HAPOJOB
Poccun, noctrwkennsim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;
ujeiHasi yoexJeHHOCTh, TOTOBHOCTbH K
CIyKeHMIO U 3amure OTe4yecTBa,
OTBETCTBEHHOCTH 32 €r0 CyJb0Yy; OCBOCHHbIE
00yUaIoUUMUCS MEXIPEIMETHbBIE TTOHATHUS
yHHUBEpCalbHbIEe yueOHbIE AeUCTBUS
(perynsiTUBHBIE, TO3HABATEIIbHEIE,
KOMMYHHKATHUBHBIE);

CHOCOOHOCTH MX UCHOJIb30BaHUS B
[I03HABATEIbHOM U COI[MATIBHOU MPAKTHKE,
FOTOBHOCTb K CAMOCTOSATEIIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOM
NeSITeNIbHOCTH, OpPraHU3aIui yueOHOTO
COTPYJHHMYECTBA C ME1arOTHYECKUMU
pabOTHUKAMHU M CBEPCTHUKAMHU, K YyJacTHIO B
IIOCTPOEHUH MHAVBUAYAIBHON
00pa30oBaTeIbHON TPAEKTOPHH;

OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCIIe0BATEIbCKOM,

IIPOEKTHON ¥ COLUAIILHOMN AEATEIBHOCTH
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OK 07 CogneiicTBoBath
COXPaHEHUIO OKPYKaroLIen
Cpenbl,
pecypcocOepekeHunIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHHH KIIMMAaTa,
MIPUHIIMIIBI OEPEKITUBOTO
MIPOU3BO/ICTBA,

3¢ HEeKTUBHO IEHCTBOBATH
B UpE3BbIYANHBIX
CUTYaIUIX

HE NMPUHUMATD JECHCTBUS, IPUHOCSIINE BPE
OKpYKalollel cpele;

YMETh IPOTHO3UPOBATH HEOIATOTPUSITHBIC
9KOJIOTUYECKUE TTOCIIEACTBUS
MPEIIPUHUMAEMBIX JEHCTBUH, IPEAOTBPAIaTh
UX;

PaCHIUPHUTH OIBIT ACITEILHOCTH SKOJIOTUUECKON
HaIpaBJIEHHOCTH;

pa3zpabaThIBaTh IJIaH pelIeHUs MPOOIEMBI C
y4eTOM aHau3a UMEIOIINXCS MaTepUaIbHbIX U
HEeMaTepHuaJbHbIX PECYPCOB;

OCYIIECTBIISTh LIeJICHATIPABICHHBIN MMONCK
TepeHoca CpeJICTB U CIIOCOOOB JCHCTBUS B
poheCCHOHANBHYIO CPEY;

YMETh MEePEHOCUTH 3HAHUSI B TIO3HABATEIILHYIO U
MPaKTUYECKYIO0 00JIaCTH KU3HEEATEIbHOCTH;
MpeaiaraTb HOBbIE POEKTHI, OLIEHUBATh UJICH C
MO3HUILIMY HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

JIaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb
KOPPEKTHUBBI B IEATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEISIM

- YMETh ONIEPUPOBATH MOHATHAMU: (HYHKIUS, HEIIPEPHIBHAS
byHKIMS, TPOU3BOIHAS, TIEPBOOOpA3HAs, OTPEACICHHBIN
MHTETpal; yMETh HAXOIUTh IPOU3BOAHBIE JIEMEHTAPHBIX
(GyHKLMI, UCIIOJIb3YS CIIPAaBOYHBIE MaTepUabl; UCCIEA0BATh
B IIPOCTEUIINX CTydasx (pyHKIMH Ha MOHOTOHHOCTD,
HAXOJUTh HaNOOJIBIINE U HANMEHbBINNE 3HAUCHHS (QYHKIINA;
CTPOUTH rpa)iKi MHOTOUJIEHOB C UCIIOJIb30BAaHUEM arrapaTa
MaTEeMaTHYECKOT0 aHAJIN3a; IPUMEHSTH IPOU3BOIHYIO MPU
peLIeHNH 3a]1a4 Ha JBUKEHUE; PellaTh MPaKTHKO-
OpPUEHTUPOBAHHBIE 3a/1a4M Ha HAaUOOJIbILINE M HAMMEHbIIINE
3HauEHUsl, Ha HaX0XJACHUE ITyTH, CKOPOCTH U YCKOPEHMUS;
YMETb ONEPUPOBATH MOHATUSAMU: IBUKEHUE B IIPOCTPAHCTBE,
10/100HbIE GUTYPHI B POCTPAHCTBE; UCIOIb30BATh
OTHOIIICHHUE TIJIOMIA/IEH TTIOBEPXHOCTEN M 00BEMOB TI0I00HBIX
buryp npu peuieHnu 3aaay;

YMETh BBIUUCIIATh T€OMETPUYECKUE BEIUYHMHBI (IJIMHA, YroJ,
JI011a]Th, 00BEM, TUTOIIA b TTIOBEPXHOCTH ), UCTIOIb3YS
U3y4CHHbIE (POPMYIIBI U METObI

IIK

[1K 2.1. BeInoJHATE YepTeKHU
0a30BBIX KOHCTPYKLIUN
U3ICIN.

[1K 2.2. MonenupoBathb
W3JIeHsl pa3TUYHBIX BUJOB HA
0a30BOI1 OCHOBE.

[1K 2.3. M3roraBnuBaTh
JIeKayia ¥ BBIIOJIHATH MX
rpajaluo.

[1K 2.4. PazpabaTbIiBaTh
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KOHCTPYKTOPCKYIO
JNOKYMEHTALUIO K BHEIPEHUIO
Ha [IPOCKTUPYEMOE U3JIETIHE.
[1K 2.5. OcymiecTBasiTh
KOHTPOJIb 32 peaau3auen
KOHCTPYKTOPCKHUX PEIICHUI
MO I
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2. CTpyKTYpa M coaepxkaHue 0011eo0pa3oBaTe/IbHOH TUCHMILTHHBI

2.1. O6beM IUCHUIIMHBI M BUIbI Y4eOHOH padoThl

. Oovem ¢
Bua yyeOHOM padoThI
yacax
O06bem 00pa3oBaTeIbHOM NMPOrPAMMBI JUCHHUIIHHBI 340
B T.4.
OcHOBHOE cofepKaHue 278
BT. 4..
TEOpeTUYeCcKoe 00ydeHue 290
NPAKTUYECKUE 3aAHITHS 58
IIpodeccuoHaAIBHO-OPHEHTHPOBAHHOE COIEPKAHUE
(conep:kaHue MPUKJIATHOTO MOIYJIf) 56
BT. 4..
TEOpEeTUYECKOe O0yUeHUe 4
PaKTUYECKUE 3aHATUS 52
IIpome:xxyTouHas atTecTanus (3K3aMeH) 6
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2.2. TemaTnuyeckuii JIAH U CO/IEP:KAHUE TUCIUNIMHBI

Conepmalme yqeﬁﬂoro MaTtepualjia (OCHOBHOG H HpO(l)eCCHOHaJIBHO-

HaumeHoBaHue pa3ae/ioB . O0bem dopmupyemblie
OPUEHTHPOBAHHOE), JIA0OpPATOPHbIE U NPAKTUYECKHE 3aAHATHSA, TPUKJIATHOM
U TeM 4acoB KOMIIeTeHIIH U
MOAYJ1b (IPH HAJIUYHH)
1 2 3 4
1 cemecTp

OcHoBHOE coep:kaHue

Pa3nen 1. IloBTopenne

Kypca MaTeMaTHKH 14

OCHOBHOM IIKOJIbI
Conepkanue yaeOHOTO MaTepuaa

Tema 1.1. Llens u 3agaumn N =
ba3oBble 3HaHUS U YMEHHS TI0O MaTEMaTUKE B MPO(ECCHOHATHHON U B IIOBCETHEBHOM

MAaTEeMAaTHKH TIPH OCBOCHUU 2
eI TETHHOCTH.

CHEIUATLHOCTH
KombOunmnpoBanHoe 3aHsTHE
Copnepxanue yueOHOro Marepuala

Tema 1.2. Uncna n JleficTBUSI Ha/T TTOJIOKUTEIBLHBIMH M OTPHUIIATEIIbHBIMU YUCIIAMH, OOBIKHOBEHHBIMH U OK-01, OK-02,

BBIYMCIICHUS. BripaxkeHus u| 1eCATUYHBIMU APOOSIMH. 2 OK-03, OK-04,

npeoOpa3oBaHus JleiicTBus co cTeneHsiMu, (JOPMYJIIbl COKPAIIEHHOTO YMHOKEHUSI. OK-05, OK-06,
KomOuaMpoBaHHOE 3aHATHE OK'072%K 2.1-
IIpodeccnonabHO-OPHEHTHPOBAHHOE COAepPKaHMe (COAepPKaAHNEe PUKJIATHOTO '
MO/1YJIfA)

Tema 1.3. I'eomeTpus Ha

I0CKOCTH Bunel mnockux ¢Guryp v ux miomasis. 2
[IpakTuKO-OpUEHTUPOBAHHBIE 33]]a4l B KypCe T€OMETPUU Ha TUIOCKOCTH
[IpakTuueckoe 3anatue
CogepxaHnue yueOHOTO MaTepHuala

Tema 1.4. IIpouenTHble
[IpocThie nMpoLeHTHI, pa3Hbie CIOCOObI UX BblunciaeHHs . CII0KHBIE MPOLIEHTHI 2

BBIYHCIICHUA

HpaKTI/IquKOC 3aHATUC
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Tema 1.5. YpaBHenus u

Conepxkanue ydaeOHOro MaTepuaia

JIuneiinble, KBaJpaTHbIe, APOOHO-JIMHENHBIE YPAaBHEHUS U HEPABEHCTBA 2
HEpaBEHCTBA
[IpakTnueckoe 3ansaTue
Coneprxanue ydeOHOTro MaTepuasa
Tema 1.6. CrcTeMbl CriocoObI perieHus cucTeM JHHEHHBIX ypaBHeHUH. [lonsaTus: maTpuna 2x2 u 3x3,
. onpenenutensb MaTpuiibl. Meton [Maycca. CucreMbl HETUHEHHBIX YPAaBHEHHIA. 2
YpaBHEHUI U HEPABEHCTB
CucreMbl HEpaBEHCTB
KombunmnpoBanHoe 3aHsTue
Conepxkanue ydeOHOTO MaTepHaia
Tema 1.7. BxogHou Brruucnenus u mpeoOpa3zoBanus. YpaBHEHUs U HepaBeHCTBa. [ eomeTpust Ha 5
KOHTPOJIb MJIOCKOCTH
KonTtponsHas paborta
Paznen 2. Ilpsimble u
IUIOCKOCTH B 20
NPOCTPAHCTBE
Copnepxanue yueOHOTo Marepuaa
Tema 2.1. OcHOBHBIE [Tpeamert crepeomerpun. OCHOBHBIC MOHATHS (TOYKA, MPSMasi, TUIOCKOCTb,
MOHSATHS CTEPEOMETPHUH. npoctpaHcTBo). OCHOBHBIE aKCHOMBI cTepeomeTpun. [lepecekaromnuecs, 5
Pacnonoxxenue npsMbIX 1 | TapaJuIeIbHbIE U CKpelUBatouecs npsamele. [Ipu3Hak u cBOMCTBO
IIJIOCKOCTEN CKpEeIIMBAIOIIUXCS NPAMbIX. OCHOBHbBIE POCTPAHCTBEHHBIE (DUTYPHI.
KomOunupoBanHoe 3ansrue
P ; OK-01, OK-03,
Conepxanue yueOHOro MaTepuaa
ACp yi p OK- 04, OK-07
[TapannensHbie npsiMas U mwockocts. Onpenenenue. [Ipusnak. CroiictBa (¢ IIK 2.1-2.5
Tema 2.2. [lapamnensHocThb | qoKa3zaTenbcTBoM). [lapannensusie miockoctu. Onpenenenue. [Ipusnak. CoiicTBa
MPSIMBIX, IPSAMOH U (c moxazarenscTBOM). TeTpasap u ero anemeHTsl. [lapannenenumnesn u ero 6
IIJIOCKOCTH, TJIOCKOCTEN anemMeHThl. CBOMCTBA MPOTUBOIIOJIOKHBIX IPAHEN U IMaroHallel napauiejaenuiesa.
[Toctpoenue ceuenuii. Peienue 3anay.
Kom06uHupoBaHHoe 3aHsTHE
Tena 2.3 Coneprxanue yueOHOTO MaTepuana
ema 2.3.
[lepnengukynsipusie npsiMele. [lapannenbHbie npsMble, NEPHIEHAUKYISIPHBIE K 2
[lepnieHIUKYIAPHOCTD CPHICHIMKYJIAPHAIC TP ¢. llapajlie © TPAMBIC, TICPHCHIAUKYIAPHBIC

IIJIOCKOCTH. HpI/IBHaK NEPpICHANUKYIISIPHOCTHU HpSIMOfI H IJIOCKOCTH. I[OKHBB.TCJ'IBCTBO.
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IIPSAMBIX, NIPSMOM U
MIOCKOCTH, MIIOCKOCTEH

[Iepnennukynsp u HaknoHHas. [lepnienaukynsapusle miockoctu. Ipusnax
NEPIEHIUKYISIPHOCTH IIIOCKOCTEN. Jloka3aTesbcTBO. PacCTOsIHUA B IPOCTPAaHCTBE

KoMOuHupoBaHHOE 3aHATHE

Tewma 2.4. Teopema o Tpex

Conepkanue ydaeOHOro MaTepuaia

Teopema o Tpex nepneHauKymspax. JJokazarenbCcTBO. Yoyl MexXAy MpsIMon U

4
MIEePIICHIUKYIIIpax IJIOCKOCTBIO. YT0JI MEX/1y MJIOCKOCTIMHU
KoMOuHUpOBaHHOE 3aHITHE
IIpogeccuonaibHO-OpHEHTHPOBAHHOE CO/Iep:KaHMe (co/iepKaHMe NPHUKJIATHOTO
Tema 2.5.
MO/1YJIfA)
[TapamtensHsle, =
Axcuomsl crepeoMeTpui. [lepneHanKynIspHOCTb NPSIMOM U MIOCKOCTH,
MepIEeHIUKYIIIPHBIE, 4
MapajIeIbHOCTh JIBYX IPSIMBIX, IEPIEHIUKYISPHBIX INIOCKOCTH,
CKpelMBaOIIHecs .
MEePIEeHIUKYIIIPHOCTD MJIOCKOCTEN
MIPSIMBIC
[IpakTueckoe 3aHsATHE
Copnepxanue yueOHOro Marepuaia
Tewma 2.6. Pemenue 3anau. -
Pacrnionoxkenne npsAMbIX U MII0CKOCTEH B mpocTpaHcTBe. [lepneHankynspHOCTb U
[IpsiMbIe 1 TIIOCKOCTH B . 2
NapajuieIbHOCTh MPSAMBIX U MockocTel. CKpelmBaromuecs npsimbie
MIPOCTPAHCTBE
KonTtponbHas padoTa
Pasznen 3. KoopauHatsl u 16
BEKTOPbI
Tema 3.1. JlexapToBbl Conepkanue yaeOHOTO MaTepuaa OK-02, OK-03,
KOOpPJIMHATHI B - OK- 04, OK-07
npocrpanctse. Paccrostaue | ACKapTOBBI KOOPAMHATHI B IpocTpancTse. IIpocTeiinine 3a1a4u B KOOpANHATAX. 4 K 2.1-2.5

MCKAY ABYMS TOUYKAMHU.
KOOpI[I/IHaTbI CCPCANHBI
OTPC3Ka

Paccrosnue MCXKAY ABYMS TOYKaAMH, KOOPAUHATHI CEPCAUHBI OTPE3Ka

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 3.2. Bextops! B

MPOCTPAHCTBE. YTOJ MEXKIY

BekTOopamu. CKajspHOe
MIPOU3BEICHNE BEKTOPOB

Conepxanue ydaeOHOro Marepuaa

Bexrtopsl B npoctpancTse. Cl10KeHUE U BBIYMTAHNUE BEKTOPOB. Y MHOKEHHE
BekTOpa Ha yncio. KoMmnanapHsle BeKTOpbl. CKalsipHOE MPOU3BEIEHUE BEKTOPOB.
Paznoxxenue BekTopa 1o TpeM HEKOMILIaHApHBIM BekTopaM. KoopanHaTel BEKTOpa,

6
CKaJISIpPHOE TIPOM3BEACHUE BEKTOPOB B KOOPJIMHATAX, YTOJ MEXKITY BEKTOPAMHU, yroJI
MEXTy MIPSMOM U TUIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMU. Y paBHEHUE TUIOCKOCTH.
['eomeTpuueckuii CMbICI onpeenuTens 2x2
KombunmnpoBanHoe 3aHsTHe
IIpodeccuonaibHO-OPUEHTHPOBAHHOE cO/IepKaHUe (CoAepKaHUe MPUKJIATHOTO
Tema 3.3. [IpaxTuko- Mo1yJ1s1)
OPUEHTUPOBAHHBIE 3aaUH Z =
. KoopaunatHas iockocts. Beruuciaenne paccTossHUM U TUIOIAAeH Ha TUIOCKOCTH. 4
Ha KOOPAWHATHOU
KonuuecTBeHHbIe pacdeThbl
TJIOCKOCTH
[IpakTrueckoe 3aHsTHE
Conepkanue yaeOHOTO MaTepuaa
JlekapTOBBI KOOPAUHATHI B TpOCTpaHCTBE. BekTophl B mpocTpancTBe. CliokeHue u
BBIYMTAHNE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yncio. KoMrianapHbie BEKTOPBI.
CkansipHO€ NMpoU3BEIEHNE BEKTOPOB. Pasnioxkenue BeKTopa 1o Tpem
Tema 3.4. Pemenune 3amau. P P 1 p . p P
HEKOMIUTaHapHBIM BekTopaM. [Ipocreiimue 3anaun B koopaunHarax. KoopauHaTsl 2
KoopauHatsl 1 BEKTOpBI
BEKTOPa, PACCTOSTHUE MEXKYy TOUYKaMU, KOOPAMHATHI CEPEIMHBI OTPE3Ka, CKAIIPHOE
IPOU3BEIEHNE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKAY BEKTOPAMHU, YTOJl MEXKTY
IPSIMON U TUIOCKOCTBIO, YTOJI MEXK/Y TUIOCKOCTSIMU
KounTtponsHas padora
Pazgen 4. OcHoBbI
TPUTOHOMETPHUH. 38
Tpuronomerpuuyeckue
p p OK-01, OK-02,
L OK-03, OK-04,
Tema 4.1. Coneprxanue yueOHOTO MaTepuana OK-05, OK-06,
Tpuronomerpuueckue Pannannas mepa yria. [ToBopoT ToOUukM BOKpYT Hadana KoopauHat. OnpeaeneHue HI?IZ<1072 5
(yHKIMM IIPOM3BOJIBLHOTO | cMHYyCA, KOCHHYCA, TAHTEHCA W KOTAHTeHCa. 3HaKH CHHYCa, KOCUHYCa, TAHI€HCa U 4 e

yria, yncna. Paqnannas u
rpajycHas Mepa yria

KOTAHI'CHCA 110 Y€TBCPTAM. 3aBHCHMOCTD MCKAY CHHYCOM, KOCHUHYCOM, TAHI'CHCOM
1 KOTaHI'CHCOM OIHOI'0 U TOT'O KC yTIjia
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KoMOuHUpOBaHHOE 3aHATHE

Tema 4.2. OcHoBHBIE
TPUTOHOMETPUYECKUE
ToxzaecTBa. Dopmyisl
IIPUBEICHUS

Conepikanue yaeOHOro MaTepuaia

Tpuronomerpuueckue ToxaecTBa. CUHYC, KOCUHYC, TAHI€HC U KOTAHT'€HC YIJIOB O U
- o.. DopMyIbl PUBEACHUS

KoMOuHupoBaHHOE 3aHATHE

Tema 4.3. Cunyc,
KOCHHYC, TAHT'€HC CYMMBI
1 Pa3HOCTH /IBYX YIJIOB.
CuHyC U KOCHHYC
NBOMHOTO yria. ®opmyssl
MIOJIOBUHHOTO yIJIa

Conepxanue yaeOHOro MaTepuaia

Cymma 1 pa3HOCTbh cuHYcOB. CymMMa M pa3HOCTh KOCUHYCOB. CHHYC M KOCHHYC
NBOIHOrO yria. @opmysibl OJOBUHHOTO yria. [IpeoOpa3zoBaHus CyMMBI
TPUTOHOMETPUUECKUX (PYHKIMN B IPOU3BEACHNE U MPOU3BEICHUS B CYMMY.
Boipakenue TpuronomeTpudeckux GyHKIUN 4epe3 TaHT€HC TTOJJOBUHHOTO
aprymenrTa. [IpeoOpa3oBanus NpoCcTEHIINX TPUTOHOMETPHUECKHUX BhIPAKEHHM

KombuamnpoBanHoe 3aHsTHE

Tema 4.4. ®ynkuuu, ux
cBoiictBa. CiocoObI
3amanus QyHKITUN

Conepixanue yaeOHOTO MaTepuaia

Ob6nacTh onpeaeneHuss © MHOKECTBO 3HadeHUH pyHKIui. YETHOCTH, HEYETHOCTD,
nepuoANIHOCTh hyHKIMH. CriocoObl 3aganus HyHKIIAN

KombOuamnpoBanHoe 3aHsATHE

Tema 4.5.
TpuroHomerpuyeckne
(GyHKIMH, UX CBOWCTBA U
rpadguku

Coneprkanue yueOHOTO MaTepuraa

OO6acTh onpeesieHnsl © MHOYKECTBO 3HAUCHUN TPUTOHOMETPHUECKHUX (DYHKITHIA.
YETHOCTH, HEYETHOCTD, IEPUOTUIHOCTh TPUrOHOMEeTpUUuecKuX pyHkuuid. CBoicTBa
U rpaduku QyHKIMHA y = cOS X, Y = sin X, y = tg X, y = ctg X.

KOM6I/IHI/IpOBaHHOC 3aHATHUC.

Tewma 4.6 [IpeoOpazoBanue

Copepxanue yueOHOro Marepuala

rpadukoB CxxaTue ¥ pacTsbkeHue TpaduKoB TPUTOHOMETPUUYECKUX () YHKITUH.
TPUTOHOMETPHUYECKUX [IpeoOpazoBanue rpaduKoB TPUTOHOMETPUUECKUX (YHKIIHIA

yHKIHi [IpakTrueckoe 3aHsTHE

Tema 4.7. Onucanue IIpodeccuoHaIbLHO-OPUEHTHPOBAHHOE COJlepKaHue (CoAepKaHHue NPUKJIATHOTO
MIPOU3BOJICTBEHHBIX MOIYJIs1)

MPOLIECCOB C IOMOIIBIO
rpaduKoB QYHKIHIT

Hcnonbs3oBaHue CBOMCTB TPUIOHOMETPUUYECKUX (PYHKIUI B MPO(eccCHOHaIBHBIX
3agavax
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HpaKTI/I‘-IGCKOC 3aHATUC

Tema 4.8. O0paTHbIe

Conepkanue ydaeOHOTO MaTepuaia

TPUTOHOMETPUYECKHUE OO6patHbie TpuroHoMerpuueckue GyHkiwn. Mx cBolicTBa U rpaduKu
$yukunn KoMOMHMPOBAHHOE 3aHSATHE

Coneprxanme yueOHOTO MaTepuaa

YpaBHEHHE cOS X = a. YpaBHEHHE Sin X = a. YpaBHEeHHE tg X = a, ctg X = a.
Tema 4.9. Pemrenne TpUroHOMETpUYECKUX YPABHEHUI OCHOBHBIX TUIIOB: ITPOCTEUILINE
Tpuronomerpuyeckue TPUTOHOMETPUUECKHE YPaBHEHUS, CBOISIINECS K KBaAPAaTHBIM, pellIaeMble

YpaBHEHUS U HEPABEHCTBA

Pa3I0KEHUEM Ha MHOYKUTEIH, OJHOPOIHBIE.
[IpocTeire TPUroHOMETPUYECKHE HEPABEHCTBA

KomMOunupoBanHoe 3aHATHE.

Tema 4.10. Cucrembl
TpuroHomeTpuaecKux
ypaBHEHUU

Conepixanue yaeOHOTO MaTepuaia

Cucremsl IPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUHN

KombuamnpoBanHoe 3aHsTHe

Tema 4.11. Pemenne
3a/1a4. OCHOBBI
TPUTOHOMETPUHU.
TpuroHomerpuyeckue

byHKIIMN

Conepxanue yaeOHOTo MaTepuaia

[IpeoOpazoBaHue TPUTOHOMETPUUECKUX BhIpOKCHUM. Pemenne
TPUTOHOMETPUUECKUX YPaBHEHUI 1 HEPABEHCTB B TOM YHCJIE C UCIOJIb30BaHUEM
CBOUCTB (DYHKIIHIA.

KontponbHas padoTa

Pa3zpea 5. KommiekcHbIe
YHCIa

Tema 5.1. KoMmmiiekcHbie
quciia

Copnepxanue yueOHOro Marepuaia

[TonsiTre koMiekcHoro yncna. ConpssKeHHbIe KOMIUIEKCHBIE YHCTia, MOAYIb U
apryMeHT KOMIUIEKCHOTO yucia. dopma 3anucu KOMILJIEKCHOTO Yucia
(reomeTpuyeckasi, TPUTOHOMETpHUYECKast, ajdredpandeckas). ApupmMeTHueckre
JEUCTBHS C KOMIUIEKCHBIMH YHCIIaMU

KOM6I/IHI/IpOBaHHOC 3aHATHUC

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07
I1IK 2.1-2.5
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Tema 5.2. [Ipumenenue

Conepkanue ydaeOHOro MaTepuaia

Brinmonanenue pacycTOB C MOMOIIBIO KOMIIJICKCHBIX YHUCCII. HpI/IMepBI UCIIOJIB30BaHUA

KOMIUIEKCHBIX YHCEIl KOMIUIEKCHBIX YU CEI 4
[IpakTrueckoe 3aHsaTHE
Pa3nen 6. IlpousBoanas
¢pyHkuum, ee 40
NpUMeHeHHe
Conepxkanue yaeOHOTo MaTepuaa
Ormpeenenre YUCIOBOM MOCIEAOBATEILHOCTH U CcrOcoObI ee 3amanus. CBoiicTBa
Tema 6.1. TTousTre YHUCIIOBBIX MociiefoBarenabHocTel. Onpenenenue mnpeaesia IMoCieI0BaTeIbHOCTH.
Ipou3B0 HOH. DOPMYIIEI 1 Brruucnenue  mpemenoB  mocnenoBatenbHocTe.  Ilpemen  dyHkimumm  Ha ’
npaBuiIa o6eckoneynoctu. [Ipenen Gpynkuu B Touke. [Ipupamenne aprymenta. [Ipupamenne
nuddepeHIPOBaHHS dbyakuuu. 3agaud, TPUBOANIME K TOHATHIO MPou3BOJHON. OmnpeneneHue
MIPOU3BOIHOMN. AJITOPUTM OTBICKaHUS TPOU3BOJHON
KoMOuHUpOBaHHOE 3aHITHE OK-01, OK-02,
Tema 6.2. [powssomusie | Cosepikanne yueGHOro Matepuaa OK-03, OK-04,
CYMMBI, Pa3HOCTH ®opmynsl quddepenunponanus. [Ipasuna quddepenunpoBanus 6 OK-05, OK-06,
IPOM3BEJICHUS, YACTHOTO | KOMOMHMPOBAHHOE 3aHATHE HI(<) 12<_10_ 72 5
Tema 6.3. [pousBoHbIe Couepxkanue yaeOHOr0 MaTepuaia o
TPUTOHOMETPHIECKHX Omnpenenenue cinoxxaor Gpyakuun. [Ipon3BoaHas TPUTOHOMETPUUECKHUX (DYHKITH. 5
byukuuii. [IpoussogHas [IpousBoHas CI0KHON (DYHKITUN
CII0XKHON (YHKIIHH KomOuaMpoBaHHOE 3aHATHE
CogepxaHue yueOHOTro MaTepualia
Tema 6.4. [lonsarue o [Tonstne HenpepsiBHOM (yHkiuu. CBoiicTBa HempepblBHONW (yHKIUU. CBs3b
HETPEPBIBHOCTH (QYHKIMH. | MEXKAY HENIPEPHIBHOCTBIO M AU(DHEPEHIUPYEMOCTBI0 (QYHKIUH B TOUKE. AJITOPUTM 2

Meton HHTCPBAJIOB

peICHUA HCPABCHCTB MCTOJIOM HHTCPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.5.

CogepxaHue yueOHOTO MaTepHrala
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I'eomerpuueckuit u
(bU3NIEeCKU CMBICIT
MPOU3BOJHOMN

I'eomeTpudeckuii CMBICT TPOU3BOJHOM (DYHKIIMH — YTII0BOU K03 duimeHt
KacaTelbHOU K rpaduKy QYHKIMH B TOUKE. Y paBHEHUE KacaTeIbHOU K rpaduKy
(GyHKIMU. AJTOPUTM COCTABIICHHS yPaBHEHUS KacaTeIbHON K rpaguKy GyHKIUU

y=f(x)

KoMOuHUpOBaHHOE 3aHATHE

Tema 6.6. ®uznueckuit
CMBICJI IIPOU3BOIHON B
npohecCHOHATBHBIX
3aauax

Conepixanue yaeOHOro MaTepuaia

®uznyeckuil (MEXaHUYECKUI) CMBICI IPOU3BOIHOM — MTHOBEHHAs! CKOPOCTb B
MOMEHT BpeMeHH t: v =S’ (t)

[IpakTrueckoe 3aHsTHE

Tema 6.7. MOHOTOHHOCTB
¢byuakuun. Touku
JKCTpeMyMa

Coneprxkanue yaeOHOTO MaTepuaa

Bo3spacranue u yobiBanue GyHKIIUH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS
(dbyHKIIMM 3HAKY TPOU3BOHON. [TOHATHE TPOU3BOTHOM BBICIIETO TIOPSJIKA,
COOTBETCTBHUE 3HAKa BTOPOIl MPOU3BOIHOM BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMM Ha
oTpe3ke. 3a/1a4il Ha MAKCUMYM ¥ MUHUMYM. [IoHSTHE aCUMIITOTHI, CIOCOOBI UX
onpeseneHus. AITOpUTM HcciaeloBaHus GYHKIIMU U TOCTPOEHHUs ee Tpaduka ¢
MOMOIBIO TPOU3BOIHOM.

JpoOHo-nuHeiiHas GyHKITUS

KombOuampoBanHoE 3aHsITHE

Tema 6.8. UcciaenoBanue
(YHKIIUNA U IOCTPOCHHE
rpauKoB

Cosiepkanme yaeOHOTO MaTepuaa

HccnenoBanue GyHKIMKM HA MOHOTOHHOCTH U ITOCTPOCHHE I'padUKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9. HanbOosbiee u
HaVMeHbllIee 3HAYEHUS

byHKIIH

CopnepxaHnue yueOHOTO MaTepuala

Haxoxzaenue HaubobIIero 1 HaMMEHbBILIET0 3HAYCHUH QPYHKIUH, TOCTpOEHUE
rpauKOB MHOTOYJIEHOB C MCIIOJIb30BAaHUEM afapara MaTeMaTHYeCcKOro aHaiu3a

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 6.10. Haxoxnenue
ONTUMAJIBHOTO pe3yibTaTa
C IOMOIIBIO IIPOU3BOIHON
B MPAKTUYECKUX 3a7auax

IIpodeccuonabHO-OPHEHTHPOBAHHOE cOIepKaHue (CoAepKaHue MPUKJIATHOTO
MOIYJIs1)

Haumenbiee u HanOosbIlee 3HaUCHUE (I)YHKI_II/II/I

HpaKTI/IquKOC 3aHATUC
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Tema 6.11. Pemrenne 3amau.

Conepkanue ydaeOHOro MaTepuaia

®opmynsl 1 npaBuia quddepenunposanus. VccienoBanue QyHKIMNA ¢ TOMOIIBIO

Eﬁ;ﬁ:zzgiiﬂ (ymiun, ee npou3BoHOM. HanbombIiiee n HanMeHblIee 3Ha4eHUs] QYHKITHH 2
KontponsHas pabora
2 cemecTp
Paspen 7.
MHOTroOrpaHHHUKHU M TeJa 50
BpAallleHUus
Coneprxkanue yaeOHOTO MaTepuaa
Tema 7.1. Bepumnsl, pebpa,| [loHsTHE MHOTOTpaHHKKA. ET0O 2JIEMEHTBI: BEPIIHHEI, pebpa, rpanu. [{uaronas. 9
I'PaHM MHOTOTPAHHHKA Ceuenue. BrInyKkibie 1 HEBBIITYKIIbIE MHOTOTPAHHUKH
KombuampoBanHoe 3aHsTHE
Tema 7.2. TTpu3sma, ee Copnepxanue yueOHOro Marepuaia
cocrapistonue, ceuenue. | [lonarue npusmsl. Ee ocHoBanus u 60koBbIe rpanu. Beicota npusmel. [Ipsmas u 5
[Ipsimas u npaBUIIbHASA HakjoHHas npusMa. [IpaBunbHas npusma. Ee ceuenue
MIPU3MBI KomOunupoBanHoe 3anstue OK-01, OK-02,
Copnepxanue yueOHOTo Marepuaa OK-
Tewa 7.3. Tlapannenemuner, [Tapannenenurmen, CBOMCTBA MPAMOYTOJIBHOTO Mapaienenumena, kyd. Ceuenue 03, OK-04, OK-
ky0. Ceuenue Ky0a, ’ ’ 4 05, OK-06, OK-
Hapaenenunena Ky0a, mapasuienenumneaa 07
KomOunupoBanHoe 3ansrue K 2.1-2.5
Tema 7.4. anaMHHa, ee Coz[epmaHI/Ie yqe6Horo Marepuala
cocraBismomue, ceucHue. | [lupamunaa u ee sanementsl. Ceuenue nupamusl. [IpaBunbHas nupamua. 2
[IpaBunbpHas nupamua. VYceuenHnas nupamuja
YceueHHas TMpaMua KomOuHMpOBaHHOE 3aHIATHE
Tema 7.5. BoxoBas 1 Copepxanue yueOHOTo MaTepuala
TOJIHAs TOBEPXHOCTH [Tnomanas G0KOBOM M MOTHON MOBEPXHOCTHU MPU3MBI, TUPAMUIBI 2
MIPU3MBI, TUPAMUIBI KomMmOunupoBanHoe 3aHsTHE
Tema 7.6. CuMMeTpus B Conepxxanue yqeOHOro MaTepuana
KyOe, mapaienenumnesae, CuMMeTpHsi OTHOCUTETHHO TOYKH, MIPSMOU, TNIOCKOCTH. CUMMeETpus B KyOe, 2

MpU3Me, NMMUpaMuc

napaJjureJenuIeac, nmpusMe, nupaMuaic
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KoMOuHupoBaHHOE 3aHATHE

Tema 7.7. Ilpumepsl
CUMMETpHIA B TIpodeccuu

IIpogeccuonabHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (Co/iepKaHNe MPHUKJIAHOTO
MOJY.JIs1)

CummeTpusi B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

[IpakTrueckoe 3aHsaTHE

Tema 7.8. IIpaBuiibHbIE
MHOTOTPaHHUKH, UX
CBOMCTBA

Conepxanue yaeOHOro MaTepuaia

ITonsarue IMPAaBUJILHOI'O MHOI'OI'paHHUKA. CsoiicTBa IMMpaBUJIbHBIX MHOI'OI'PaHHUKOB

[IpakTHueckoe 3aHsaTHE

Tema 7.9. Hunuuap, ero
cocTtapisronye. Ceuenue
LUJIAHIpA

Conepxkanue yueOHOTO MaTepuaa

Hunuuap u ero snmeMenTtsbl. CedeHue MWIHHIPA (TTapauieIbHOe OCHOBAHUIO U OCH).
Pa3BepTka nunuHapa

KombuampoBanHoe 3aHsTHE

Tema 7.10. Konyc, ero
cocTasiaromue. CeueHue
KOHYcCa

IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COepKaHUe (CoAepKaAHHME NIPUKJIATHOTO
MO/1YJIfA)

Konyc u ero anementsl. CeueHne koHyca (apauieabHOe OCHOBAHUIO U IPOXOJIsIee
yepe3 BeplUINHY), KOHWYeCKue ceueHus. PazBepTka KoHyca

KombOuamnpoBanHoe 3aHsTHE

Tema 7.11. Yceuenublit
konyc. Ceuenue
YCEUEeHHOTO KOHYca

Copepxanue yueOHOro Marepuala

VYceuennsiit konyc. Ero oOpasyromas u Beicota. CedeHre ycedeHHOTO KOHyca

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.12. lap u chepa,
WX CEUCHUS

Copepxanue yueOHOro Marepuala

[ap u chepa. Bzaumuoe pacnonoxenue chepsl u miockoctr. CeueHue mapa,
cthepsl

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 7.13. [loustue 06
00bBeme Teta. OTHOLIEHHUE
00BEMOB MMOJOOHBIX TEN

Copepxanue yueOHOTo MaTepualia

ITonsitue 06 o6veme Tena. OObeM Ky0a M MPSIMOYTOJIBHOTO Mapauieenueaa.
O6bem npu3mbl 1 TWIMHAPA. OTHOLIEHHE 00BEMOB MOI0OHBIX TE.
I'eomeTpuueckuii cMbICT OIpeeTUTeNs 3-T0 MopsaKa
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KoMOuHUpOBaHHOE 3aHATHE

Tema 7.14. O0beMbI U

Conepxanue yd4eOHOro MaTepuaia

IUTOUIAU TTOBEPXHOCTEN O6beMbl upaMupl 1 Koryca. O0beM mapa. [1nomany noBepxHocTe Ten 4
Tel KomOunupoBanHoe 3aHsTHe
Tema 7.15. KomOunaruu Coneprxanme yueOHOTO MaTepuraa
MHOTOTPAaHHUKOB U TE€J KombOunammm reomeTpuieckux Tei 4
BpameHus [IpakTrueckoe 3aHsTHE
T 716 Conepxkanue yueOHOTO MaTepuaa
ema 7.16. -
Hcnons3oBanre KoMOMHAIINIT MHOTOTPAHHUKOB U TEJT BPAIICHHUS B TIPAKTHUKO-
I'eomeTpuueckue 4
OPUEHTUPOBAHHBIX 3a7auax
KOMOWHAIINK HA MMPAKTUKE
[IpakTueckoe 3aHsATHE
Tema 7.17. Pemrenue Copepxanue yueOHOro Marepuaia
3ama4. MHororpanHuku 1 | OOBEMBI U TUIONIAIM TOBEPXHOCTH MHOTOIPAHHUKOB U TeJl BpallleHus 2
Te€J1a BpallCHUA KonTtponpHas padoTa
Pa3nean 8.
IlepBooOpa3nas 18
byHknumn, ee
NPUMCHEHUE OK-01, OK-02,
Copepxanue yueOHOro Marepuala OK-03, OK-04,
3agada 0 BOCCTAHOBJICHUH 3aKOHA JBUYKECHUS 110 U3BECTHOM CKOpocTH. [lonsaTue OK-05, OK-06,
Tewma 8.1. [lepBooOpa3zHas N
uHTerpupoBanus. O3HaKOMIJICHHE C TIOHSATUEM HHTErpajia U MepBooOpa3HO s OK-07
¢dbynaknuu. [IpaBuna . M
¢dbynkuun y=f(x). Pemenne 3a1a4y Ha CBS3b IEPBOOOPA3HOM M €€ MMPOU3BOTHOM, 4 IIK 2.1-2.5

HaXO0XJACHUS
MepBOOOPa3HBIX

BBIUHCIICHHE MTePBO0Opa3HOM At AaHHOH GyHkuuu. Tabmuna dpopmyn st
HAXOXKJICHUS IEPBOOOpa3HbIX. V3yueHue npaBuiia BEIYUCICHUS IEPBOOOPA3HOM

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 8.2. [1nomanp
KPUBOJIMHEWHOM TPAINCLIUH.

Conepkanue ydaeOHOro MaTepuaia

3anayu, TpUBOASIINE K TOHITHIO ONPEIETICHHOTO MHTETpaia — O BBIYMCICHUN
IUION[AY KPUBOJIMHENHOW TPAICLUH, O epeMenieHuy Touku. [lonstue

®opmyna HeroToHa- OTIpe/IeNIEHHOTO MHTErpaia. [ 'eoMeTpudeckuii U PU3NIECKUI CMBICTT 4
JleiiOHu1a onpeneneHHoro uurerpaia. @opmyna Herotona-Jleitbnuna
KombunupoBanHoe 3ansrue
Tema 8.3. Conepxanue ydeOHOTo MaTepuasia
Heonpenenennslii n [ToHATHE HEOIIPEAETIEHHOTO NHTErpaJla 2
OTpEJICNICHHBIN MHTEIPallbl | KoMOGHHMPOBAHHOE 3aHATHE
Tema 8.4. ITonstue 06 ConeprkaHue y4eOHOTO MaTepHana
OTPEACIICHHOM MHTEIPAIC | "eomeTpHUECCKUIT CMBICIT OTIPEICICHHOTO HHTErpaia 2
KaK IO a1
KPHBOJMHEHHO Tparerum KomOunupoBanHoe 3anstue
IIpodeccnoHaILHO-OPHEHTHPOBAHHOE COepKaHUe (CoAepKaAHHME IPUKJIIATHOTO
MO/1YJIfA)
Tema 8.5. OnpeeneH I Fe(zMeTqueCKHﬁ CMBICT ONpeiesIeHHOro uurerpana. @opmyna HeroToHa-
HHTETpaJ B )KU3HU JleiiOnnua. 4
Pemenne 3a1a4 Ha NpUMEHEHUE UHTETpasia AJsl BBIYUCIEHUS (GU3MUECKUX BEIUYUH
U IIomaaeu
[IpakTnueckoe 3anaTne
Tema 8.6. Pemenne 3amau. | Conepkanue yueOHOTO MaTepuaia
IlepsooGpasnas pynkuuu, | [lepBoobpasHas dyukimu. [IpaBuia HaxoxaeHuUs 1epBO0OpasHbiX. Ee npuMeneHue 2
€€ IIPUMCHCHUC KonTtponbHas padoTa
Paznen 9. Crenenu u
KOpHHU. CTeneHHasn 18
by
Coneprxanue yueOHOTO MaTepuana OK-01, OK-02,
Tema 9.1. Crenennas TToHsITHE KOPHS N-0if CTENEHH U3 IeHCTBUTENBHOTO yrcaa. OYHKIMK ¥ = n\X ux 4 OK-03, OK-04,
¢byHKLMS, ee CBOMCTBa cBoiicTBa u rpapuku. CBoHCTBa KOPHS N-0if cTeNeHn OK-05, OK-07
KombOuHupoBaHHoe 3aHsTHE MK 2.1-25
Tema 9.2. TlpeoGpasosanue | Conepikanne yuebHOTO MaTepuana 4

BBIpXKEHUH C KOPHAMU Nn-

IIpeobpazoBaHre HPPALMOHATIBHBIX BBIPAKEHHH
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Olf cTeneHun

KoMOuHUpOBaHHOE 3aHATHE

Tema 9.3. CgolicTBa
CTCIICHHU C paIII/IOHaJH)HI)IM 41

Conepkanue yaeOHOro MaTepuaia

IlousgTue creneHu ¢ I00BIM palroOHAJIbHBIM IIOKA3aTCJIICM. CreneHHbIe q)YHKHI/II/I, ux

o 2
JCHUCTBUTEIHLHBIM CBOMCTBaA U rpaduku
110Ka3aTeIAMU KombOuHnpoBanHoe 3aHsTne
Coneprxanme yueOHOTO MaTepurana
Tema 9.4. Pemenue o
PaBHOCHIIBHOCTH HppAITMOHATILHBIX YPAaBHEHUHN U HEPABEHCTB. METOIbI UX PEIICHUSI.
MppaIOHAIBHBIX . 6
. Pemrenne nppanoHalbHBIX YpaBHEHUN U HEPABEHCTB
ypaBHEHU U HEPABEHCTB
KombunmnpoBanHoe 3aHsTHe
Copnepxanue yueOHOro Marepuaia
Tema 9.5. Crerrenn u = -
Omnpenenenue creneHHon GpyHknun. Mcmonp30BaHue €€ CBOMCTB IPH PEIICHUH
kopHH. CTeneHHas . 2
ypaBHEHUH U HEPABEHCTB
byHKIUSA
KonTtponsHas paborta
Pasnea 10. 14
IMoka3zaTenbHass pyHKUMS
Copnepxanue yueOHOTo Marepuaa
Crenenb ¢ NPOM3BOJIBHBIM JACHCTBUTEIBHBIM MOKa3aTeneM. OnpeneneHue
Tewma 10.1. Iloka3zarenbHas | moka3aTenbHON (PYHKIIMH, €€ CBOMCTBA U rpaduK. 3HAKOMCTBO C IPUMEHECHHEM 4
¢byHKIMS, ee CBOICTBa nokasarenbHoON ¢yHkuuu. Pemenne nokasareabHbIX YpaBHEHUN (PYHKIIMOHAIBHO -
rpau4ecKuM METOI0M OK-01, OK-02,
KoMOuHUpOBaHHOE 3aHATHE OK-03, OK-04,
C 6 OK-05, OK-07
oJiep>KaHue y4eOHOro MaTepuana
AP A P MK 2.1-2.5
Tema 10.2. Pemenue Pemenne nmokasarenpHbIX YpaBHEHH METOI0OM YpaBHUBAHUS MOKa3aTelneH,
MOKa3aTeJIbHbIX YPAaBHEHU | METOJIOM BBEJICHUSI HOBOW MEPEMEHHOM, (PyHKIIMOHATBEHO-TPadUIECKUM METOIOM. 4

1 HCPABCHCTB

Pemenne noka3zaTenbHBIX HCEPAaBCHCTB

HpaKTI/IquKOC 3aHATUC

Tema 10.3.

CogepxaHue yueOHOTO MaTepHuala

Pemenne cucteM nokazaTelbHBIX ypaBHeHI/Iﬁ
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Cucrembl okazaTeabHbIX
. KomOunnpoBaHHoe 3aHsTHE 4
ypaBHEHUH
Coneprxanue yueOHOTO MaTepurana
Tewma 10.4. Pemienune > "
Pemrenne nokazarenbHBIX YpaBHEHHI METOJIOM YpaBHUBAHUS TIOKa3aTeNIel 1
3anad. [lokazarenpHas . . 2
PRS- METOJIOM BBE/ICHUS HOBOM MepeMeHHOH. Perienne nmokazaTebHBIX HEPABEHCTB
KontponsHas pabora
Paznen 11. Jlorapugmel.
Jlorapudpmuveckas 32
GyHkuus
Tewma 11.1. Jlorapudm Conepxkanue yaeOHOTo MaTepuaa
ancia. JlecATHIHbIN 1 Jlorapudm yucna. JlecATHIHBIA 1 HATYpaTBbHBIN JIOTapr()MBI, YHCIIO € 4
HaTypaJIbHbIN JorapudMsl,
HCITO € KomOunupoBanHoe 3aHstue
Tema 11.2. CoiicTBa Conepxanme yaeOHOTO MaTepraa
norapumos. Onepanus Caoiicta orapudmos. Onepanus JorapupMUPOBAHUSL. 6
orapupMUpOBaHKs KomOunupoBanHoe 3anstue
Tema 11.3. Copnepxanue yueOHOTo Marepuaa 85-8;’ 85-82’
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U ee CBONCTBA 4 OK-OS’ OK-07’
(ynkuums, ee cBoiicTsa KomOuaMpoBaHHOE 3aHATHE MK 2’ 1-2.5
Copepxanue yueOHOro Marepuaia
T 114 P [Tonsitne norapudmuueckoro ypasHeHus. Oneparys noreHuupoBanus. Tpu
ema 11.4. Pemienue N
o OCHOBHBIX METO/JIa PEeUICHUS JIOTapU(PMUUECKUX YpaBHEHUI: PYHKIIMOHAIBHO- 3
Jorapu(pMUIECKUX N ¢ N
PHOM! rpaduyeckuii, METO] MOTEHIIMPOBAHUS, METOI BBEICHUSI HOBOW NIEPEMEHHOM.
ypaBHEHUI U HEPABEHCTB
Jlorapudmuueckrue HepaBeHCTBA
KomMOunupoBanHoe 3anstue
Copepxanue yueOHOTo MaTepuala
Tema 11.5. Cucremsl -
AJTOPUTM pelleHHs CUCTEMbI ypaBHEHUH. PaBHOCMIIBHOCTD JOTapu(pMUUECKUX
Jorapu(pMUIECKUX . 4
. ypaBHEHMUI U HEPABEHCTB
ypaBHEHUI
Kom0OuHupoBaHHoOe 3aHsTHE
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Tema 11.6. Jlorapugms B

IIpodeccuonabHO-OPHEHTHPOBAHHOE CO/Iep:KaHMe (CoiepKaHNe MPHUKJIAHOTO
MOJY.JIst)

4
IPHPOJIC H TEXHHUKS [Ipumenenue norapn%)Ma. Jlorapudmuueckas cnupaib B npupoje. Ee
MaTeMaTUYeCKHE CBOMCTBA
[IpakTrueckoe 3ansATHE
Tema 11.7. Pemenune Conepxxanue yaeOHOTO MaTepuaia
3aja4. Jlorapugmer. Jlorapudmuueckas pyHkius. Pemenre npocTelmmx JorapupMUuecKux ypaBHEHUH 2
Jlorapudmuueckas
byrKIms KontponbHas padoTa
Pa3nen 12. MHuoxecTBa.
DJIeMeHThI TeOPUH 12
rpagos
Copepxanue yueOHOro Marepuaia
Tema 12.1. MHokxecTBa [Tonsitue mHO)kecTBa. [logMHO)ecTBO. Oniepanuu ¢ MHOKECTBAMU 4
KombOuamnpoBanHoe 3aHsTHE
IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAepPKaHMe (COepPKaAHUe TPUKJIIATHOTO
Tema 12.2. Onepanuu ¢ MOLJIsT) ) 8?8;’ 8?82’
MHO>KE€CTBAMU Onepanuu ¢ MHOXKecTBamMH. PenieHne npukiaaHbixX 3a1a4 it
patt e A OK-05, OK-07
[IpakTnueckoe 3anaTue K 2.1-2.5
Copnepxanue yueOHOro Marepuaia
Tema 12.3. I'padsr [Tonsarue rpada. CBs3HbIM rpad), AepeBo, UK I'pad Ha TUIOCKOCTH 4
[IpakTuueckas pabora
Copepxanue yueOHOTo MaTepuala
Tema 12.4. Pemienune "
Omnepanuu ¢ MHO)KecTBamMu. ONrcaHue peanbHbIX CUTYalUi C TTOMOIIBIO MHOYKECTB.
3ama4y. MHOXecCTBa, 2
[Ipumenenue rpadoB K peleHuto 3aaad
I'padbl 1 ux npumeHeHue
KonTtponsHas pabota
Paznen 13. DiaeMeHThI OK-01, OK-02,
KOMOMHATOPHUKH, OK-03, OK-
CTATHCTHKHU M TEOPHH 26 04, OK-05,
BEpPOSITHOCTEM OK-07
I1K 2.1-2.5
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Tema 13.1. OcHOBHBIE
MOHATHUSI KOMOMHATOPUKHU

Conepxkanue ydaeOHOro MaTepuaia

[lepecranoBKM, pa3MelIeHUs, COYETAHUS.

Komb6unupoBanHoe 3ansarue.

Tema 13.2. CoOniTHE,
BEPOSTHOCTH COOBITHSI.
CrnosxeHne 1 yMHOXKEHUE
BEPOSITHOCTEN

Conepxanue yqaeOHOro MaTepuaia

CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEPOSTHOCTU CYMMBI
coOBITHH. Y CIIOBHAs BEPOATHOCTDh. 3aBUCHUMbIE U HE3aBUCUMbIE COOBITHA. Teopembl
0 BEPOSITHOCTHU MPOU3BEICHUSI COOBITHII.

KombunmnpoBanHoe 3aHstue

Tema 13.3. BeposiTHOCTh B
pohecCHOHATBHBIX
3amadax

IIpodeccuonaibHO-OpHEHTHPOBAHHOE CO/lep:KaHMe (coiep:KaHNe NPHUKJIATHOTO
MO/1YJIfA)

OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTONIMBOCTH. CTaTUCTHYECKOE
omnpeneneHue BepossTHOCTU. OleHKa BEPOSITHOCTH COOBITHS

[IpakTnueckoe 3aHsTHE

Tema 13.4. JluckperHas
ciy4yaiiHas BeJIMYMHA,
3aKOH €€ pacIpeaeaeHus

Conepxanue yaeOHOTO MaTepuaia

Buppl cnyyaiinbix BenuuuH. OnpeaesieHue JUCKPETHOW CIIy4ailHON BEJTMYUHBI.
3aKOH pacnpenesieHusl JUCKPETHOM CilydallHOW BeTM4UHBI. Ee uncioBbie
XapaKTEPUCTUKHI

KombOuanpoBanHoe 3aHsATHE

Tema 13.5. 3amaun
MaTeMaTUYECKOH
CTaTUCTHUKHU

Copnepxanue yueOHOro Marepuala

Bapuanuonsnsiii psia. [losuron yactoT u ructorpamma. CTaTUCTUYECKHUE
XapaKTEPUCTHKHU Psifa HAOII0IaeMbIX TaHHBIX

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 13.6. CocraBnenue
TaOIMI] U AUarpaMM Ha
MPaKTHUKE

IIpodeccuonabHO-OPHEHTHPOBAHHOE cOIepKaHUe (CoAepKaHue MPUKJIATHOTO
MOYJIs1)

[TepBuunas 06paboTKa cTaTUCTHUECKUX JaHHBIX. [ paduyeckoe ux mpeacraBieHue.
HaxoxzaeHnue cpelHuX XapakTepUCTHK, HAOII0AaeMbIX JTaHHBIX

HpaKTI/IquKOC 3aHATUC
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Tema 13.7. Pemrenne
3a71a4. DIEMEHTEI

Conepxkanue ydaeOHOro MaTepuaia

OnemenTsl kKoMOUHaTOpUKU. CoOBITHE, BEPOATHOCTH COOBITHS. CllOKEHHE U

KOMOMHATOPHKH, YMHOYKEHUE BEPOATHOCTEN 2
CTAaTUCTUKU U TEOPHUH
BepoATHOCTEH KoHnTponsHas padora
Paznen 14. YpaBHenus u 28
HepaBeHCTBa
Conepxkanue yaeOHOTo MaTepuaa
Tema 14.1. PaBHOCHIBHOCTD YpaBHEHMH U HepaBeHCTB. Onpenenenns. OCHOBHbIE TEOPEMBI
PABHOCILILHOCTE PaBHOCHIIBHBIX IIEPEX0/1aX B yPABHEHNAX 1 HEPABEHCTBAX. OO61ue MeTo bl
yPABHCHHI 1 HEPABCHCTS. PEIIEHHs yPAaBHEHHH: IEPEXO/ OT PABEHCTBA (yHKIIMI K PaBEHCTBY apr'yMEHTOB 4
OB1IIe METOIb! pereHus A1 MOHOTOHHBIX (?yHKm/m, METOJ1 pasioiKeH s Ha MHOMKUTEIH, METOJl BBE/ICHHS
HOBOM NepeMeHHOH, (YHKIHOHAIBHO-TpadudecKiii MeTo
KombuampoBanHoe 3aHsTHE
Copnepxanue yueOHOro Marepuaia
Tema 14.2. Tpadmucckuii OO6mre METOTBI PEILIEHHs HEPABEHCTB: IIEPEXO/L OT CPAaBHEHHS 3vHaqu1/H71 byHKIUH OK-01. OK.02
METOJ perenns K CPaBHEHMIO 3HAYCHHUI apryMEHTOB /11 MOHOTOHHBIX (byHKI_[I/II/I,vMeTOI[ 4 OK-03’ OK-04’
yPABHCHHH, HCPABCHCTE HHTEPBATIOB, (dbyHKIIMOHAMBHO-TpadudecKuil MeTo . ['padudeckuii METO T peIICHUS OK-OS’ OK-06’
ypaBHEHUI U HEPABEHCTB ) '
KomOunupoBanHoe 3ansrue OK-07
Coneprkanue yaeOHOro MaTepuasa K 2.1-2.5
Tema 14.3. VpasHenus u Onpenenenue moayns. PackpeiTue Moyiis no onpenenenuto. [Ipocreiinme
HEPABCHCTBA C MOJLYJIEM YPABHEHU H HEPABEHCTBA C MOTLYJIEM. [TprMeHeHne paBHOCUIIBHBIX IIEPEXO0I0B B 4
OTIpEJICNIEHHBIX THIAX YPABHEHHUI U HEPABEHCTB C MOYJIEM
KomMmOunupoBanHoe 3anstue
Tema 14.4. YpaBHenus u Conepxanne y1eOHOro MaTepuala
HEPaBEHCTBA C 3HakoMCTBO ¢ mapameTpoM. [Ipocrelinrie ypaBHeHUS U HEPABEHCTBA C ITapaMeTPOM 6
lapaMeTpaMu KombOuHupoBaHHoe 3aHsTHE
Tema 14.5. CocrtaBnenue u | lIpopeccnonaibHO-OpMEHTHPOBAHHOE COJAEPKAHUE (COIepKAHUE TPUKJIIATHOTO
peleHne mpoheccuoHanb- | MOXYJIsT) 8

HBIX 3aJa4 C IOMOIIIbIO

Pemienne TeKCTOBBIX 3a4a4 HpO(I)CCCI/IOHaJ'IBHOl"O COZACPIKaHUA
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YpaBHEHUI

[IpakTrueckue 3aHATHS

Tema 14.6. Pemrenne 3amay.

Conepkanue ydaeOHOTO MaTepuaia

OOm1rie MeToIbl PEIICHUsI ypaBHEHUH. Y paBHEHUS U HEPABEHCTBA C MOAYJIEM H C

VYpaBHEHHsI U HEPABEHCTBA | lTapaMeTpamu 2
[IpakTHueckoe 3aHsaTHE

IIpomexyTounasi arrectanus (JK3amMeH) 6

Bcero: ‘ 340
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3. YcJoBus peaju3zainuu NporpaMMbl 0011e00pa3oBaTeibHOM TUCIUNINHBI

3.1. lns peajm3anuM NporpaMMbl JUCHUIVIMHBI J0JIKHBI ObITh NPeIyCMOTPEHbI
cjeAyolye crenuajbHble MOMelleHus
Peanuzanus nporpaMMmbl JUCHMIUIMHBI TpeOyeT Haiauuus ydyeOHOro kaOuHeTa
maremaTuku Nell2
O6opynoBaHue yuyeOHOTO KaOUHETa:
- TI0CaJI0YHbIE MECTA MO KOJUYECTBY 00yUaIOIIUXCS;
- pabouee MECTO IpenoaBaTes;
- KOMIUIEKT y4eOHO-HArJIsJHBIX TOCOOUH;
- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHAIIOB;
- 3aJlaHus ISl KOHTPOJIBHBIX padoT;
- mpodeccuoHaIbHO-OPUEHTUPOBAHHBIE 3a/JaHNUS;
- MaTepHalibl SK3aMeHa.
Texnuueckue cpeacTsa 0Oy4eHUs:
- TEpPCOHAIBHBIA KOMIBIOTEP C JUIEH3UOHHBIM POTPAMMHBIM 00€CIIEUEHUEM;

- TIPOEKTOP C IKPAHOM.

3.2. UndopmaunonHoe odecnevyeHue 00yueHus
[lepeyenb peKOMEHIYEMBIX YUYEOHBIX HM3JaHUM, HHTEPHET-PECYpPCOB, JOMOIHUTEIHLHON
JIUTEPATypPhl
OCHOBHBIE UCTOYHUKH:
1. boromonos H.B., Camoiinmenko II.M. Marematuka. YueOHuk. 5-¢ m3m., M.
Opaiit, 2022 r.
2. bammMakoB. «Matematuka» Yueouuk mist CY30B, M.: Academia, 2018.
3. [Toranmos M.K., lleBkun A.B. «Anre6pa u Hayana aHanu3a»

Jnnaxktnueckue marepuaisl 1 11 kimacca, 4-e uza., Mocksa «lIpocsemenue», 2019 r.

4, www.fcior.edu.ru  (Mudopmarnmonasle, TPEHUPOBOYHBIE W  KOHTPOJBHBIC
MaTepuarbl).

d. www.school-collection.edu.ru (ExuHas xosnekiuu mudpoBbIX 00pa30BaTeIbHBIX
pecypcoB).
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,HOHOJIHI/ITCJ'IBHBIG HUCTOYHHUKMU:

1. boromonos H.B., Camoiinenko I1.1. «MaTtematukay, - M., 2007 r
2. Boromoinos H.B. «Ilpaktuueckue 3anstus no matematuke», M., JIpoda, 2015 r
3. [lexneuxut WM.JI. «Maremaruka» : Y4UeOHUK il CPEJAHMX CHELHATbHBIX

y4eOHBIX 3aBejieHuH, - MockBa, Akangemust 2007 T.
4. Owmenpuenko B.T., Kypbarosa 2.B. «Marematuka» ®ennkc, 2008 r.
[lakeT npuknagHbix Tporpamm no kypcy marematuku OC Windows,

XP — cepBuchHas nporpamma. MS Office, XP — cepBucHas mnporpamma
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4. KOHTPOJIb M OlleHKA Pe3yJibTAaTOB OCBOEHM s 00111e00pa3oBaTe/IbHOM
AUCIHUATITHHBI

Kontpoib M omeHka pe3ylbTaToB  OCBOEHHUs  001Ieo0pa3oBaTEIbHOM

TUCIMIUINHBI PACKPHIBAIOTCS Yepe3 MUCIUIUTMHAPHBIC Pe3yIbTaThl, HAlIPAaBICHHBIC Ha

dbopmupoBaHue 00MMUX U MPOPECCUOHATBHBIX KOMIIETCHIIMNA MO pa3jeliaM U TeMam

coJiep KaHusl y4eOHOro MaTrepuana.

Oo6masn/
Tun oueHoYHbIX
npogeccHoHaIbHAsA Paznen/Tema
MeponpusTHS
KOMIIeTeHIHS

P1,Temal.l, 1.2, 1.3 IT-0/c5, 1.4, 1.5, 1.6

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

P 3, Temsn1 3.1, 3.2, 3.3 [1-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7

TectupoBanue

IT-o/c, 4.8, 4.9, 4.10,4.11
P 5, Temsr 5.1, 5.2
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7

VYerHbI onpoc
MareMaTudecKknii TUKTaHT

OK 01. Bribupatb NunuBuayaabHast
CrocoObI pemEHHﬂ MT-o/c, 6.8, 6.9, 6.10 T-o/c, 6.11 caMHOCTOJSII}T]enLHaﬂ pabota
B P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 TpesicTaBienue
npodeccruoHalIbHON [T-0/c,7.8,7.9, 7.10 Il-o/c, 7.1, 7.12, pPE3YNbTATOB MPAKTUIECKUX
eSTEABHOCTH 7.13,7.14, 7.15,7.16, 7.17 pabor
MPUMEHUTEIBHO K P'8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3ammuTa TBOPUYECKUX padoT
pa3IMYHBIM P9, Temr1 9.1,9.2,9.3, 9.4,9.5 3anmTa UHANBUYAIbHBIX
KOHTEKCTAM P 10, Temsr 10.1, 10.2, 10.3, 10.4 HPOCKTOB

P11, Temsr 11.1, 11.2, 11.3 IT-0/c, KoHTposbHas paboTa

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

P12, Temsr 12.1, 12.2, 12.3, 12.4 .

P 13, Temsi 13.1, 13.2, 13.3, 13.4, 13.5 OHSAMCHALHOHHBIX Sa1arHH

II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6

P1,Temal.1, 1.2, 1.311-0/c, 1.4,1.5, 1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6
OK 02. P 3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 Tectuposate
Hcnons3oBaTh P4, Temer 4.1,4.2,4.3,4.4,4.5,4.6,4.7 Vernbiii onpoc
COBpPEMEHHbBIE II-o0/c, 4.8, 4.9, 4.10, 4.11 .

MaremMaTU4YeCKU JUKTAHT

CpeACTBa MOUCKA, PS5, Temsr 5.1,5.2 VIHmBuyasbHas
aHaiau3a u P 6, Temsr 6.1, 6.2, 6.3,6.4,6.5,6.6, 6.7 6ota
WHTEpIpETaIIuN IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 ;?MOCTOHTeHBHaﬂ pa
nHpopManuu, u P7 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 peAcTaBIeHie
nH(pOpPMAaLMOHHBIE IT-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, PE3YTILTATOB MPAKTHHECKHX

TEXHOJIOTUH IS
BBITIOJTHEHUS 3a7a4
npodeccruoHaIbHON
NEeSATENbHOCTH

7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1, 9.2, 9.3,9.4,9.5

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

pabot

3amuTa TBOPUECKHUX padoT
3amuTa WHANBUAYaTbHBIX
IPOEKTOB
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P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5

Konrponsnas padora

OK 03. [TnanupoBarb
Y pPeaNn30BbIBATD
coOCTBEHHOE
npodeccuoHalbHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHIMATEITHCKY
10 JICATEIBHOCTD B
npodecCuoHaIbHOM
cdepe, UCTIOJIB30BATh
3HaHUS 110

M-o/c, 13.6 Brimonuenue
P 14, Tembi 14.1, 14.2, 14.3, 14.4, 14.5 DKAMCHAHOHHBIX
I-o/c, 14.6 3a/latnH
P1,Temal.l, 1.2, 1.3 -0/, 1.4, 1.5, 1.6
P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TT-o/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

TectupoBanue

P4, Temsr 4.1,4.2,4.3,4.4,45,4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 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,Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14, 7.15, 7.16, 7.17

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

VYerHbIM onpoc
MaremaTuyecKuil JUKTaHT
NunuBunyansHas
camocTosiTeNnbHas padoTa
IIpencraBienue
PE3yabTaTOB MPAKTUYECKUX
pabot

3amuTa TBOPUYECKUX padboT
3amura

MHIUBUAYAJIbHBIX

(buHaHCOBOM P 10, Temsr 10.1,10.2, 10.3, 10.4
IPAMOTHOCTH B P11, Temsr 11.1, 11.2, 11.3 T-o/c, E%?{imoo;maa “Gora
Ppa3IUYHBIX 11.4,11.5,11.6 IT-o/c, 11.7 BBIHOIjIHeHI/Ie p
JKU3HECHHBIX P12, Temsr 12.1,12.2,12.3,12.4
CHTYAITHAX P 13, Temnt 13.1, 13.2, 13.3, 13.4, 13.5 ig;iﬁ;ga“m“‘"x

II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5

II-o/c, 14.6

P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

TectupoBanue

OK 04. D¢ddexTuBHO
B3aMMO/ICHCTBOBATh U
paboTtath B
KOJUICKTHBE U KOMaH/IC

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8,4.9,4.10,4.11

PS5, Temsr 5.1,5.2

P 6, Temnl 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,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1,12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o0/c, 14.6

VYcrHblii onpoc
MareMaTH4eCKUi TUKTAHT
NunuBunyanbHas
caMocTosITeNbHas paboTa
[IpencraBnenue
pEe3yNbTaTOB MPAKTUYECKUX
pabor

3ammuTa TBOPUYECKUX padoT
3amura

WHJUBHIyaJIbHBIX
MPOEKTOB

KontponbHas padota
Breimonnenue
SK3aMEHAIlMOHHBIX
3aJaHui
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OK 05. OcymiecTBasiTh
YCTHYIO U
MUCHEMEHHYIO
KOMMYHHKAITUIO Ha
roCyJapCTBEHHOM
s13p1ke Poccuiickoi
denepannu ¢ yueToM
0coOeHHOCTEH
COITMAIIBHOTO 1
KYJIbTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c, 1.4,1.5, 1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4P 4,
Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7 I1-o/c,
4.8,4.9, 4.10,4.11

P 5, Temsr 5.1, 5.2

P1,Temal.1, 1.2, 1.311-0/c, 1.4,1.5,1.6
P2, Temnr 2.1,2.2,2.3,2.4,2.5II-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 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 Temer 7.1,7.2,7.3,7.4,75,7.6, 7.7
I1-0/¢,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

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

P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1, 11.2, 11.3 IT-0/c,
11.4,11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1,13.2, 13.3, 13.4, 13.5
II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6P 9, Temr1 9.1, 9.2, 9.3, 9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

TectupoBanue

VYeTHbIM onpoc
MareMaTudecKknii JUKTaHT
NunuBunyanbHas
camocTosiTenbHas padoTa
IIpencraBienue
PE3YIHTATOB MPAKTUIECKUX
pabot

3ammuTa TBOPYECKUX padoT
3ammuTa WHIUBUIYATHHBIX
MIPOEKTOB

KonTponbnas padora
Brmoimaenne
SK3aMEHAIMOHHEIX 3aJaHuN

OK 06. IIposaBisaTh
rpaxKJaHCKoO-
MaTPUOTHYECKYIO
IMO3UIIHIO,
JIEMOHCTPUPOBATH
OCO3HAaHHOE
IMOBEJICHUE Ha OCHOBE
TPaJIUIIMOHHBIX
00IIIeYEIIOBEUECKUX
LIECHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHHM3alUU
MEKHAIIMOHANBHEIX 1
MEXKPEJIUTHO3HBIX
OTHOIIICHUH,
MPUMEHSTH CTAHIAPTHI
AHTUKOPPYILIHLOHHOTO
MOBEJICHUS

P1,Temal.l, 1.2, 1.311-0/c, 1.4, 1.5, 1.6
P 6, Temnr 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, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/¢,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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o0/c, 14.6

TectupoBanue

YcTHBI onpoc
MaremMaTH4eCKUd JTUKTAHT
NunuBunyansHas
caMocTosITeNbHas paboTa
[IpencraBnenue
pPe3yNbTaTOB MPAKTUYECKUX
pabot

3amuTa TBOPUYECKUX padboT
3amuTa MHAUBUAYaIbHBIX
MIPOEKTOB

KonTpomnbnas pabota
Breinonnenue
AK3aMEHAIlMOHHBIX 3aJaHUI
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OK 07. ConeiicTBOBaTH

COXPaHEHUIO OKPYKAroLIeH
Cpezbl, pecypcocOepeKeHHUIO,

MIPUMEHSTH 3HaHUsI 00
W3MEHEHHUH KJIMMAaTa,
MPUHIIMIIBI OEPEKITUBOTO

MIPOU3BOJICTBA, 3(PPEKTUBHO
JIECTBOBATH B UPE3BBIYANHBIX

CUTyalluAaX

P1,Temal.1,1.2, 1.3 1-0/c, 1.4, 1.5,
1.6

P2, Temnr 2.1,2.2,2.3,2.4,25TII-0/c,
2.6

P 3, Temnr 3.1, 3.2, 3.3 IT-o/c, 3.4

P4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temnr 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 Temer 7.1,7.2,7.3,7.4,7.5,7.6, 7.7
I1-0/¢,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, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 I1-o/c, 11.7

P 12, Temnr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
II-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6

TectupoBanue
VYerHbIM onpoc
MaremaTnyeckui
JUKTAHT
NunuBunyanbHas
CaMOCTOSITENIbHAS
paborta
[IpencraBnenue
pe3yabTaTOB
IIPAKTUYECKUX padboT
3aiuTa TBOPUYECKUX
pabot

3amura
WHIUBUTyJIbHBIX
IIPOEKTOB
KontponbHas
pabota
Brinosnenue
HK3aMEHAlMOHHBIX
3aJaHui
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