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1. O0mas xapakTepuCTHKA NPUMEPHO pado4ell NporpaMMsl
001eo0pazoBaTeIbHOM TUCHHUILIHHBI «MaTeMaTuKa

1.1. MecTO JUCUMIVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOi nporpammsl CIIO:
Ob6meobpa3oBatenbHas  guciumuinHa — «MaremaTuka» — gBISE€TCS  00s3aTENIbHOM  YacThIO
00111e00pa30BaTeNIbHOTO UKJIa 00pa3oBaTeNbHON mporpammbl B cooTBercTBUU ¢ OI'OC CIIO

no npodeccun 13.01.10 DaeKTpOMOHTEDP MO PEMOHTY M OOCITYKUBAHHIO JIEKTPOOOOPYAOBAHUS
(o oTpacisim), 6a30BOI MOJITOTOBKH.

1.2. Heau U miIaHupyeMblie pe3yJabTaThl 0CBOCHUS IMCIUILINHbI:

1.2.1. Heau JUCUMIINHBI

Copepxanue mporpaMMmbl  OOIIEOOpa3oOBaTeNbHOW  JUCHHUILIUHBL — «MareMmaTuka
HAIPABIICHO HA JIOCTIIKEHUE PE3YJIbTATOB €€ M3yUeHUsI B COOTBETCTBUU ¢ TpeboBanusiMu OI'OC

COO c¢ yuerom nmpodeccuonanphoii Harpasiennoctu ®I'OC CIIO.

1.2.2. [lnannpyemMblie pe3yJbTAThI OCBOCHHS 0011e00Pa30BaTEJIbHON IMCHMILUINHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®T'OC COO

Ocoboe 3HayeHne nqucuuIuinHa uMeeT npu GopmupoBanun u passurun OK 1, OK 2 u [IK
3.2



1.2.2. Ilnanupyemble pe3yJIbTaThl 0CBOECHHs 001e00pa3oBaTebHOH JTUCHUILINHBI B c00TBeTCTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

O0mmue KOMIEeTeHINH

Ilnanupyemble pe3yJbTaThl 00y4eHHUsI

O0mme

JucuuninHapHblie

OK 1 Bri6upats criocoOsl perieHus
3a1a4 nIpo(heCcCHOHAIBHON AeSTeNFHOCTH
TIPUMEHHUTEIIHHO K Pa3IMIHbIM
KOHTEKCTaM

IIK 3.2. IIpou3BoauTh TEXHUYECKOE
00CITy)KHBaHUE IEKTPOOOOPYIOBAHMS
COTTIACHO TEXHOJIOTWYECKUM KapTaM.

- TOTOBHOCTb K TPYZY, OCO3HaHHE LICHHOCTH MacTepCTBa, TPYAOII00HE;

- TOTOBHOCTH K aKTUBHOW JEATEIHHOCTH TEXHOJOTMYECKOH M CONMaIbHON
HANpaBJICHHOCTH,  CIHOCOOHOCTh  HHHUIMHAPOBATh,  IUIAHUPOBATh U
CaMOCTOSITEJILHO BBIIONHSTE TAKYIO JESTEIBHOCTD;

- HHTEepeC K pa3IMYHEIM cepaM NpodhecCHOHATBHON eI TEeIbHOCTH,
OBnajeHne yHUBEPCATbHBIMH YI€OHBIMH T03HABATEILHBIMU JCHCTBUSIMU:
a) 0a30BbIC IOTHYECKUE ICHCTBUS:

- CaMOCTOSITENBbHO  (hOPMYIHPOBATH
paccMaTpuBaTh €€ BCECTOPOHHE,

- YCTaHABJIUBATh CYIIECTBEHHBIN NPH3HAK WM OCHOBAHHS ISl CPAaBHEHHUS,
KJIacCU(PUKAIUK U 0000IICHUS;

- OIpeneNsITh LEeNH JeITeNbHOCTH, 3aJaBaTh HapaMeTphl M KPUTEPUH WX
JOCTVDKEHUS,

- BBUIBILITH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PaccMaTpUBAEMbIX
SIBJICHUSX;

- BHOCHTH KOPPEKTHBBI B JEATEIbHOCTh, OILCHHUBATH COOTBETCTBHE
PE3yIbTATOB IEJISIM, OLIEHUBATH PHCKH MOCIISICTBHUI IESTENbHOCTH;

- pPa3BUBATh KPEATHBHOE MBIIUICHHE IPU PEIICHUH KU3HEHHBIX MPoGIieM

0) 6a30BbIE HCCIIEIOBATEILCKUE IEHCTBHS:

- BJaJeTh HaBBIKAMH  y4eOHO-HMCCIIEIOBATENbCKOM
NeSTebHOCTH, HAaBBIKAMH Pa3pelleHust mpobiem;

- BBIBISITH IPHYMHHO-CIICICTBEHHBIC CBSI3M M aKTyaJM3HMPOBaTh 3ajady,

U aKTyalu3HpoBaTh IpodieMmy,

U IPOEKTHOU

BBIIBUTATh TUIOTE3y €€  pEIMICHWS, HaXOAWUTb AapryMEeHTHl Ul
JIOKa3aTeNIbCTBA CBOMX YTBEP)KACHMI, 3a7aBaTh IApaMETPhl U KPUTEPUH
perreHus;

- AHAIU3UPOBaTh IIOJNYYEHHBIE B XOJE pEUICHHs 3aJadyd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOIHO3MPOBATh U3MEHEHUE B
HOBBIX YCIIOBHSIX;

-- YMETbh NMEPEeHOCUTh 3HAaHMS B IMO3HABATENILHYIO M MPAKTHYECKYIO 001acTH
KHU3HEEATEIBHOCTH;

- YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHEIX 00IacTel;

- BBIJIBUTaTh HOBBIE UJIEH, IIPEUIaraTb OpUIMHAJBHBIE ITOAX0/bI U PEIICHUS;
U CIIOCOOHOCTh HX WCIIONB30BAHHS B II03HABATENHHOM M CONMAIBHON
IIPAKTHKE

-BIIaJIETh METOJAMH JOKa3aTeNbCTB, AITOPUTMAMHU PELIEHHs 3a/1a4; yMEHHE
(hopMyIHPOBATH OIIPEIENICHNSI, AKCHOMBI U TEOPEMBI, TIPUMEHSTH UX, IPOBOJUTH
JTOKa3aTeNIbHbIE pacCy’KICHHS B XO/I€ PEelIeHHs 3a/1ay;

- YMETb OIepPUPOBATh NOHATUAMHU: CTEIIEHb YNCIIa, JJorapu(M Yucia; yMEeHHe
BBITIOJTHATE BBIYHUCIICHHE 3HAUCHU I U TPpeoOpa3oBaHus BEIPAKSHUH CO CTETICHIMH 1
norapudmamu, Tpeodpa3zoBaHusI APOOHO-PALMOHAIBHBIX BEIPAXKCHUN;

- YMETb ONEPHUPOBATh NOHATUSAMH: PA[MOHAIBHBIC, HPPAIIMOHATBHBIE, TIOKAa3aTeIbHBIC,
CTEMNEHHbIE, JoTapU(pMUUECKUe, TPHTOHOMETPHIECKIE YPaBHEHHS 1 HEPABEHCTBA, UX
CHCTEMBI;

- YMETb OIEePUPOBATh NOHATUSIMU: (QYHKINS, HEPephIBHAS (QYHKITHS, IIPOM3BOTHAS,
nepBooOpasHasi, OIpe/eJIeHHbIH HHTErPajl;, yMEeTh HaXOAUTh IIPOU3BOIHBIE
3JIEMEHTapHBIX (DYHKIMH, UCHIONB3Ys CIIPAaBOYHBIE MaTEPHAIIBL; HCCIIEIOBATh B
HPOCTEHIINX CITydasX GYHKIMH Ha MOHOTOHHOCTB, HAXOUTh HAaHOOJIBIINE 1
HaMMEHbIINE 3HaueHNs QyHKIMI; CTPOUTH Tpa)ikKi MHOTOWICHOB C UCIIOJIb30BaHUEM
anmapara MaTeMaTHIeCKOTO aHaIN3a; MPUMEHSTh TPOU3BOIHYIO TIPH PEIICHUH 33134
Ha JABIDKEHNE; PEIIaTh IPAKTHKO-OPHEHTUPOBAHHBIC 3312491 HA HAHOOJIBIIHE 1
HaMMEHBIIIHE 3HAUeHNs, Ha HAXOKACHHE ITyTH, CKOPOCTU M YCKOPEHNS;

- YMETb ONEePHUPOBATH MOHATUSIMH: PAIIMOHAIbHAS (DYHKIWS, TOKA3aTeNbHAs (QyHKIHS,
creneHHas GpyHKIus, Jorapupmuyeckas QyHKINS, TPUTOHOMETPUYECKUE (YHKIIUH,
obpatHble (GYHKINH; YMEHUE CTPOUTH IpadUKH N3y4EeHHBIX (YHKINH, HCIO0JIB30BaTh
rpaduKy Ipy N3y4EeHHUH MIPOLIECCOB M 3aBUCHMOCTEH, IPH PEIICHNH 33/1a4 U3 APYTUX
y4eOHBIX ITPEAMETOB U 33/1a4 M3 PeasIbHON JKH3HH; BBIpaXKaTh ()OPMyJIaMU 3aBUCHMOCTH
MEXy BeTHINHAMI;

- YMETh pelIaTh TeKCTOBBIE 33/1a4M Pa3HBIX THIOB (B TOM UHCIIE Ha MPOLCHTHI, JOJIH 1
4acTH, Ha JBIKEHHE, pPaboTy, CTONMOCTb TOBApOB M YCIYT, HAJIOTH, 331a41 U3 00IacTH
YIIpaBJIEHHUS IMTYHBIMHU U CeMEITHBIMH ()HHAHCAMH); COCTAaBIISITh BEIPAXEHHUS,
YpaBHEHUS, HEPABEHCTBA U X CUCTEMBI 110 YCJIOBHIO 3a/1a4H, UCCIEI0BATh IOJy4EHHOE
pelIeHre U OLIEHUBATh PAaBAONOA00OHOCTh PE3YNIbTATOB;

- YMETb OIepUPOBATh MOHATHAMH: CpeiHee apu(MeTnieckoe, Meinana, HanbosbuIee 1
HalMEHblIIee 3HaYeHUs, pa3Max, AUCIepCUs, CTAaHAaPTHOE OTKJIOHEHUE YHCIOBOTO
Habopa; yMeTb U3BJIEKaTh, HHTEPIPETHPOBATH HH(OPMALIUIO, TIPEICTABICHHYIO B
Tabnumax, Ha JuarpamMmax, rpadukax, OTpaKarollylo CBOHCTBA PeabHBIX IPOIECCOB U
SIBTICHHH; IIPE/ICTABIATh MH(YOPMAIIUIO C IIOMOIIBIO TAOIUI] ¥ IUATrpaMM; HCCIIeI0BaTh
CTaTHCTUYECKHE JJAaHHBIE, B TOM YHCIIE C IPUMEHEHHEM IpapIeCKUX METOIOB U
3JIEKTPOHHBIX CPEICTB;

- YMETh ONEePHUPOBATh MOHITUSIMH: CIIy4aifHBIN ONBIT U CIydaiiHOe coObITHE,
BEPOSATHOCTH CITy4aifHOTO COOBITHS; yMEHHE BEIYUCIISATH BEPOSTHOCTD C




HCIIOIb30BaHUEM IpadUIecKnX METONOB; IPHUMEHATH (POPMYIIBI CIIOKEHHS H
YMHOXEHHS BEpPOSITHOCTEH, KOMOMHATOpHEIE (pakThl 1 GOopMyIIBI IPU pEeLIeHHUN 3a/1ad;
OLICHNBATh BEPOSATHOCTH PEATHHBIX COOBITHH; 3HAKOMCTBO CO CITyJalHBIMU
BEJIMYMHAMH; YMEHHE ITPUBOANUTH IIPHMEPHI IPOSIBICHIS 3aKOHa OOJIBIINX YUCEN B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUX;

- YMETh ONEePUPOBATh MOHITUSIMH: TOYKA, IPSMasi, INIOCKOCTb, MPOCTPAHCTBO,
JBYTPAHHBIN YT, CKPELINBAOLINECS PSIMbIE, TAPAIUIENbHOCTD U
MEePIEHIUKYISIPHOCTD MPSMBIX U IFIOCKOCTEH, YOI MEXIY MPSIMBIMHU, YTOT MEXIY
HPSIMOH U INIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMH, PACCTOSIHAE OT TOUYKH JI0
IUIOCKOCTH, PACCTOSIHIE MEXAY HPSMBIMH, PACCTOSHHE MEXKTY INIOCKOCTSIMH; YMEHHE
HCIIOJIBb30BATh PH PEIICHNH 331a4 U3YYeHHbIE (h)aKThl ¥ TEOPEMBI INTaHIMETPUH;
YMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB OKPYIKAIOIIET0 MHUPA;

- YMETh ONEePUPOBATH MOHITUSIMHI: MHOTOTPAHHUK, CEYCHHEe MHOTOTPaHHUKA, KYO,
napasuiesienune ], Ipu3Ma, MupaMuaa, GUrypa u MoBepXHOCTh BPALICHHS, IUITHHAD,
KOHYC, map, cepa, cedeHust purypsl BpalieHus, INOCKOCTh, Kacaromasics cepsl,
WIJIMH/Pa, KOHYCA, IUIOIAIb MOBEPXHOCTH MUPAMHU/IBI, IPU3MBbI, KOHYCA, LIIHH/PA,
mwiomans chepsl, 00beM Ky0a, MPSIMOYTOJILHOTO MapaslieNeuIe1a, TUPaMUIb,
HPU3MBL, HWINHApPA, KOHYyCA, [1apa; yMeHNue N300pa)kaTh MHOTOIPaHHUKH 1
MOBEPXHOCTH BPAIIIEHHUS, UX CEUSHHUSI OT PYKH, C TOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB
1 9JIEKTPOHHBIX CPEJICTB; YMEHHE PAaclo3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; yMEHHUE
pacro3HaBaTh MPaBUIIbHBIE MHOTOTPAHHUKH;

- YMETh ONEePUPOBATH MOHITUSIMH: ABMKEHUE B IIPOCTPAHCTBE, MOJ00HBIE (DUTYpPHI B
MPOCTPAHCTBE; UCIIOIb30BATH OTHOIICHUE TUIOMIA/ICH TOBEPXHOCTEH U 00HEMOB
MOJOOHBIX (PUTYp TIPH PELICHUH 3a1a4;

- YMEThb BBIYUCIISATH TEOMETPUIECKHE BENYUHBI ([ITHHA, YOI, U0/, 00beM,
IUTOIIAb MIOBEPXHOCTH), UCHOJIB3Ys H3ydeHHBIE ()OPMYIIBI H METOIbI;

- YMEThb OIEepPUPOBATh NOHIATHSAMU: IPSIMOYTOJIbHASI CUCTEMa KOOPIAMHAT, KOOPIHHATHI
TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA, CKAJSIPHOE IPOU3BECHHE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BE/ICHNUE BEKTOPA HA YNCIIO; HAXOAUTH C MOMOIIBIO
H3yYEHHBIX (POPMYIT KOOPAUHATHI CEPEMHBI OTPE3Ka, PACCTOSHUE MEXK/TY ABYMS
TOYKAMH;

- YMETh BBIOUPATH MOJXOISIINN H3yIEHHBIA METO [UTS PEIISHHs 3a[a4H, PAaCclIO3HABATD
MareMaTH4Ieckre GakThl U MATEMATHYECKHE MOJIEITH B IIPUPOIHBIX U OOIIECTBEHHBIX
SABJICHUAX, B I/ICKyCCTBe; yMeHl/Ie MPUBOAUTE NPUMEPBI MATEMATHUCCKUX OTKprTI/If/i
pOCCHICKON M MUPOBOI MaTeMaTHYECKOH HayKu.

- YMETb OIEePUPOBATh MOHIATUIMH: ONPE/ICNICHNE, aKCHOMa, TeopeMa, CIIeICTBHE,
CBOICTBO, MPU3HAK, JOKA3aTebCTBO, PABHOCHIIbHBIC ()OPMYITUPOBKH; YMEHHE
(hopMyIHpOBaTH 0OPATHOE U MPOTHUBOIIOIOKHOE YTBEPIKICHHE, IPUBOIUTE IIPUMEPHI U
KOHTPIPHMEPHI, UCIIOIb30BATh METO] MATEMATHYECKOH UH/YKIIUH; IPOBOIUTH
JIOKa3aTelIbHbIE PACCYKACHHS TIPH PEIICHUH 3a/1a4, OLICHUBATH JIOTHYECKYIO
MPaBHJILHOCTD PACCYIKICHHI;

- YMETh OIEePUPOBATH NOHIATUSIMH: MHOYKECTBO, HOJAMHOXKECTBO, ONIEPALIN HaJl
MHOKECTBaMH; YMEHHE UCIIOIb30BATh TEOPETUKO-MHOKECTBEHHbIH ammapar s
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OIMCaHMs peaNbHbIX MPOIIECCOB U SBICHUH NPH PEIICHAN 3a1ad, B TOM YUCIIE U3
IPYTUX y4eOHBIX TIPEIMETOB;

- YMETb OIepPHPOBATh NOHATHAMU: Tpad), CBA3HBIN rpad, 1epeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 33a1aBaTh U OIMCHIBATh IPpadbl Pa3IMIHBIMH CIIOCO0AMI;
HCIOJIb30BaTh Tpadbl IpU PEIICHUN 33/1ay;

- yMeTb CBOOOIHO ONIEPUPOBATh NOHATUSAMU: COYETAHHE, IEPECTAHOBKA, YHCIIO
COUYCTaHMM, YNCIIO NepecTaHOBOK; OnHOM HblOTOHA; yMEHHE IPUMEHSTh
KOMOHMHATOPHbIE (PAKTBI M pacCy KICHHS UL PEIICHHS 3a/1ay;

-yMeTb OIIepHPOBATh MOHATHSIMHU: HATypaJIbHOE YHCIIO, LIEJIOE YHCIIO, OCTATOK I10
MOJLYJIIO0, PallHOHAIIBHOE YUCII0, UPPAlMOHAIBHOE YHUCIIO0, MHOJKECTBA HATYPAJIbHbIX,
LETIBIX, PAIJHOHANIBHBIX, ISHCTBUTEIBHBIX YHCEIl; YMEHHE HCIIONb30BaTh MPU3HAKN
JIeTTMMOCTH, HANMEHBIIHI OOIIUI AENUTENs U HaUMEHbIIIee 00IIiee KpaTHOE, alTOPHTM
EBKinza IpH PELICHUH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMU TIO3ULIMOHHBIMU CHCTEMaMU
CUHCIICHHUS;

- yMeTh CBOOOTHO ONIEPUPOBATh HOHATUSIMU: CTETICHb C IIENIBIM II0Ka3aTesieM, KOPeHb
HaTypaJbHOH CTEIICHH, CTEIIEHb C PalliOHAJIbHBIM [T0KA3aTelIeM, CTEIICHb C
JIeWCTBUTENBHBIM (BEIIECTBEHHBIM) ITOKa3aTelieM, JIorapu(M Jucia, CHHYC, KOCHHYC 1
TaHTeHC NPOU3BOJIBHOTO YHCIIA;

- YMETb OIePUPOBATh HOHATUIAMH: TOXKIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHUI U HEPaBEHCTB, PABHOCHIBHOCTh
ypaBHEHHil, HePABEHCTB U CHCTEM, pallOHATIbHbIE, HPPALOHATIbHbIE, HOKAa3aTeIIbHBIE,
CTEICHHBIE, JTOrapu(GpMUIECKHEe, TPUTOHOMETPUYECKHE YPABHEHNUS, HEPABECHCTBA U
CHCTEMBI; YMEHHE pelliaTh YPaBHEHHUs, HEPABEHCTBA M CHCTEMBI C IIOMOIIBIO Pa3IHYHbIX
NPHEMOB; pelIaTh yPaBHEHMUs, HEPABCHCTBA M CHCTEMBI C ITAPAMETPOM; TIPUMEHSTh
YpaBHEHHS, HEPABEHCTBA, MX CUCTEMBI JUIsL PELLICHHS] MATEMAaTHYECKUX 3a/1a4 U 3a1a4 13
Pa3IMYHBIX 00JIacTel HAYKU U peanbHOM XKNU3HH;

-yMeTb CBOOOJTHO OIEpUPOBATh MOHATHAMM: rpaduk QyHKIMH, oOpaTHas QyHKINS,
KoMno3uuus GpyHKuumit, TuHeitHas QyHKIMsA, KBagpaTH4YHast GYHKINS, CTEIIeHHAs
(yHKIHSA ¢ IIeNBIM [TOKa3aTeNlneM, TPUrOHOMETpHYecKie GpYHKINH, 0OpaTHbIE
TPUTOHOMETPHUYECKHE PYHKIINH, IOKAa3aTeNbHast U TorapupMuieckas QyHKIHT;
YMEHHUE CTPOUTH rpaduKu QYHKIUIL, BBIIOJIHATH MPeoOpa3oBaHus rpadukoB HyHKIIHIT;
YMEHHE HCTIONIB30BaTh IpadKi GYHKIMIL 171 M3y4EHHUS POLIECCOB M 3aBUCUMOCTEH
NPH PELICHNH 3384 U3 APYruX YUeOHBIX MPEIMETOB H U3 PealbHON KU3HH; BBIPAKATh
(hopMyTaMu 3aBUCUMOCTH MEXIY BETHYHHAMU;

yMeHHe CBOOOIHO ONEepUPOBaTh MOHATHAMU: YETHOCTh (QYHKIHH, IEPHOTUIHOCTh
(YHKIMH, OTPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTD (PYHKIIHH, IKCTPEMYM (YHKIINH,
HauOoJIblIIee U HAaNMEHbIIee 3HaYCHHs (DYHKIUH Ha IPOMEXKYTKE; YMEHUE MPOBOIUTh
uccne0BaHne QyHKINH;

YMEHHE HCIIOJIB30BaTh CBOWCTBA U rpadyKi HYHKIMI IS peLICHUs ypaBHEHUH,
HEpaBEeHCTB U 3a/1a4 C MapaMeTpaMu; H300paxxaTh Ha KOOPANHATHOM IIJIOCKOCTH
MHOYKECTBA PELICHUH YpaBHEHHI, HEPABEHCTB M X CHCTEM;

- yMeTb CBOOO/IHO ONIEpPUPOBATh HOHATUSAMU: IIOCIIEIOBATEILHOCTD, apudMeTHYecKast
HPOrpeccHsi, FeOMETPUYEcKast Iporpeccusi, 0ECKOHEUHO yObIBaroIIas reOMeTpUYEcKast
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MPOTPECCHsT; YMEHHE 3a/1aBaTh II0CIIEI0BATEILHOCTH, B TOM YHCIIE C IIOMOIIBIO
PEKYpPpPEHTHEIX HopMy;

- YMETb OIEePUPOBATh NOHATHSIMH: HEIIPEPHIBHOCTH (DYHKIMH, aCHMIITOTHI Irpadrka
(hyHKIMY, TIepBasi ¥ BTOpast IPOM3BOIHAS (PYHKIUN, TEOMETPUIECKHI N pu3naeckuit
CMBICII IPOU3BOAHOM, MEpBOOOpa3Has, ONpeeNeHHbII HHTETpall; yMEHHE HaXOJUTh
acCUMITOTHI rpaduka QYHKINHI; yMEHNUE BEIYUCISTH IPOM3BOAHBIE CYMMBI,
MPOU3BEICHUS, YACTHOTO U KOMIO3UIUH (QYHKLUH, HAXOJUTh ypaBHEHUE KacaTeIbHOI
K rpaduky QpyHKIHHT;

YMEHHE HCIIOJIb30BaTh IPOU3BOHYIO JUIS HCCIeOBaHUS (QYHKIHHN, 1Sl HAXOXKICHUS
HAWITy4IIero peieHus B IPUKIJIATHBIX, B TOM YHCJIE COLUAIbHO-3KOHOMUUECKUX
(hU3MYECKUX 3a1adax, Ui ONPEeIeHNs] CKOPOCTH U YCKOPEHUsI; HAXOAUTD IUIOIIAH 1
00BeMbI GUTYp C HOMOIIBIO HHTETpasia; IPHUBOIUTE IPUMEPhl MATEMaTHIECKOTO
MOZENUPOBAHHUS C TIOMOLIBIO AU epeHInaTbHBIX YpaBHEHHH;

- YMETb ONEPHUPOBATH MOHITUSIMH: KOMILUIEKCHOE YHCIIO, CONPSKEHHBIE KOMILIEKCHBIE
YHCIIa, MOIYNb ¥ apTyMEHT KOMIUIEKCHOTO YHCIa, (hopMa 3aIMCH KOMITIEKCHBIX YHCET
(reoMeTpuuecKas, TPUTOHOMETPUYECKas U anreOpandeckast); yMeTb IPOU3BOAUTH
apudmMeTnIecKne IeHCTBIS ¢ KOMIUICKCHBIMH YUCIIAMH; IIPHBOIUTE IIPUMEPHI
HCIIOJIb30BaHMs KOMIIEKCHBIX YHCET;

- yMeTb CBOOOZHO ONEPHPOBATH MOHITHSIMU: CpeHee apu(pMEeTHIECKOe, MEANaHa,
HanOoIblIIee ¥ HaMEeHbIIIee 3HAYCHNs], pa3Max, JUCIEPCHs, CTAaHAapPTHOE OTKJIOHEHHUE
JUTSL OTIMCAHHS YMCIIOBBIX JaHHBIX; YMEHHE HCCIE0BATh CTATUCTUIECKHUE TaHHBIE, B
TOM YHCIIE C IPUMEHEHUEM IPaUIECKIX METOJIOB 1 SIEKTPOHHBIX CPEJICTB;
TpadUIEeCKH HCCIe[0BaTh COBMECTHBIE HAOMIOJEHHS C TOMOIIBIO AHarpaMM
pacceuBaHus U TMHEHHO perpeccuu;

- YMETh HaXOJHUTh BEPOSITHOCTH COOBITHH C MCHONB30BaHHEM TPaIECKIX METOJOB;
NPUMEHSTH JUIS pelIeHus 3a1a4 (GOPMYJTbl CIIOKEHHST 1 YMHOXKEHUSI BEPOSTHOCTEH,
dhopmyiy mosHO# BeposTHOCTH, hopMyny bepHyn, KoMOUHATOPHBIC HaKTHI 1
(hOpMyJIBL; OLIEHUBATH BEPOSTHOCTH PEATIbHBIX COOBITHI; YMEHHE ONEpUPOBAThH
MOHATHSMU: CITy4aifHasi BEIMUMHA, PaclpeieieHne BEpOITHOCTEH, MaTeMaTHIecKoe
OKHJaHWe, JUCTIEPCHs ¥ CTaHIapTHOE OTKIOHEHHE CIyJaiHOI BENUIUHEI, QyHKIMN
pacnpeseneHus ¥ INIOTHOCTH PaBHOMEPHOT0, TI0Ka3aTeIbHOTO U HOPMAJIBHOTO
pacnpeseleHHi; yMEeHHE HCII0Ib30BaTh CBOHCTBA N3YUIEHHBIX PACTIpeeIeHHH IS
pelreHus 3a/1a4; 3HAKOMCTBO C TIOHATHSAMH: 3aKOH OOJIBIIINX YHCEN, METO/BI
BbI60quHbIX l/ICCJ'le)IOBaHI/If/’I; YMEHUE NTIPUBOJUTH IIPUMEPHI IPOSABIICHUS 3aKOHA
60J'II>LLII/IX YUCECJI B IPUPOAHBIX U OGIJ.[CCTBCHH])IX SABJICHUAX,

- YMETh CB06011H0 OICPpHUPOBATH NOHATUAMM: TOUKA, IpAMas, IMJIOCKOCTb, IIPOCTPAHCTBO,
OTpPE30K, JIyY, INIOCKUI1 yroj, ABYTpaHHBIN YToJl, TpeXTPaHHbIM yroJ, nepeceKaromuecs,
napajuieIbHbIe U CKPEIIUBAIOIINECS MIPSIMBIE, TapAIUICIBHOCTD U MEPIEHIUKYISIPHOCTD
HPSIMBIX U INIOCKOCTEH, YTOJI MEXY MPSIMBIMH, YTOJI MeXIY MPSIMOI U IIIOCKOCTBIO,
YTOJI MEeX/Iy IIIOCKOCTSIMU; YMEHHE UCTIOIb30BaTh IIPU PENICHHUN 3314 U3yICHHbIE
(haKTHI ¥ TEOPEMBI IITAHUMETPUH; yMEHHUE OL[CHUBATH Pa3Mepsl 00BEKTOB B
OKpY>KarollleM MUPE; YMEHUE ONEPHPOBATh MOHSITUSIMU: MHOTOTPaHHUK, CEUCHUE
MHOTOIpaHHHUKa, IPaBUIIbHBIA MHOTOIPaHHUK, IPU3Ma, TUpaMua, Gurypa u




MOBEPXHOCTH BpalleHHs], IIIHHAP, KOHYC, map, cdepa, pa3BepTKa IOBEPXHOCTH,
cedyeHNs KOHyca M IIWIMH/PA, apajuieIbHbIe OCH WM OCHOBAHUIO, CEYEHHE II1apa,
IUIOCKOCTB, Kacarommasics cepsl, MUIHHAPA, KOHYCa; YMEHHAE CTPOUThH CeUYeHUE
MHOTOTpaHHHKA, N300pa)kaTh MHOTOTPAHHUKY, (UT'YPHI X TIOBEPXHOCTH BPAIICHUS, UX
CEUYEHHs, B TOM YHCIIE C TOMOIIBIO MEKTPOHHBIX CPEJICTB; YMEHNE IPUMEHATh
CBOIiCTBa TeOMETPUUECKUX (PUTYD, CAMOCTOSTENHHO (YOPMYITHPOBATH ONIPEACICHUS
u3ydaeMbIX QUTYp, BEIABUIATh THIIOTE3bI O CBOMCTBAX M MPU3HAKaX FEOMETPHIECKHX
(uryp, 000CHOBBIBATh UM ONPOBEPTaTh MX; YMCHHUE IPOBOJUTH KJIACCU(PUKALIMIO
¢$uryp 1o pa3nIMYHBIM IIPU3HAKAM, BBITOJIHATH HEOOXOJUMBIE JOTOJHNTEIBHBIC
MOCTPOCHUS;

- yMETh CBOOOIHO ONEPUPOBATh HOHATHIMU: TUIOMAAb GUrypsl, 06beM GuUrypsl,
BEJIMYHMHA YTJIa, PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSTHHE MEXKAY NPSIMBIMH,
paccTOsIHUE MEXIY IUIOCKOCTAMH, IUIOIAIb chepbl, IIOIas HOBEPXHOCTH MUPAMUIBL,
MPU3MBL, KOHYyCa, IIINHAPA, 006eM Ky0a, MPSIMOYTOJIbHOTO MapalIeNeNnIea,
MHPaMHBI, TPH3MBL, IIIHHAPA, KOHYyCA, IIapa; yMEHHE HAXOAUTh OTHOLIEHHE 00BEMOB
MoJ00HBIX GUryp;

- yMeTb CBOOOZHO ONEPHPOBATH MOHITHSIMU: JBHKEHHE, TapaJUIeNbHBIH epeHoc,
CHMMETpHS Ha TNIOCKOCTHU U B IPOCTPAHCTBE, IIOBOPOT, IIpeobpa3oBaHue Moao0us,
nogo0OHbIe (GUIYpHI; YMEHHE PAacIlo3HAaBATh PaBHBIE U NMOJOOHBIE QUTYPHI, B TOM YHCIE B
MIPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMEHHE UCII0JIb30BATh TCOMETPUUECKUE
OTHOIICHNUS, HAXOUTh T€OMETPHIECKHE BENNIUHEI (JUTHHA, YTOJl, IUIOMaab, 006eM)
IIPH PEHICHNH 33139 U3 JPYTUX YIeOHBIX IPEAMETOB U U3 peanbHOH KU3HH;

- yMeTb CBOOOIHO ONEPHPOBATH MOHATHSIMH: MPSIMOYTOIbHAs CHCTEMa KOOPAUHAT,
BEKTOP, KOOPANHATHI TOYKH, KOOPAWHATHI BEKTOPA, CyMMa BEKTOPOB, IPOM3BEACHNE
BEKTOpa Ha YHCII0, PA3JI0KEHHE BEKTOPA 10 0a3HCy, CKATIPHOE IPOU3BEACHHE,
BEKTOPHOE NPOU3BEJICHNUE, YTOJI MKy BEKTOPaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIH
Y KOOPJMHATHBIA METOJ /IS PEIIeH!s TeOMETPUYECKHX 3a/1a4 M 3a/1a4 IPYTuX
y4eOHBIX ITPEJMETOB; OIIEPUPOBATH NOHATHAME: MaTpuna 2x2 u 3x3, onpenenuTenb
MaTpUIbl, TEOMETPUUECKUI CMBICI OIPEIeIUTENIS;

- YMETb MOJICITMPOBAThH PeabHbIe CUTYalllH Ha SI3BIKE MaTEMAaTHKH; COCTABIATh
BBIPKEHHUSI, yPABHEHHS, HEPABEHCTBA U MX CHCTEMBI IO YCIIOBHIO 33/1a4H, UCCIIEIOBATh
MOCTPOCHHBIE MOJIEIH C UCTIONIb30BAHUEM alIapara anreOpsl, HHTEPIPETHPOBATH
MOTyYEeHHBIH pe3yNbTaT; CTPOUTH MATEMATHIECKHE MOJIEIH C TOMOIIEI0

IFCOMETPUYCCKUX MMOHATHH U BCJIMYWH, p€IIaTh CBA3AHHBIC C HUMU NPAKTUYCCKUEC
3aJja4M; COCTABIATh BEPOSITHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATH MOJTyUECHHBIH
pe3yibTaT, peliaTh NPUKIAAHbIC 3aJa41 CPEACTBAMU MAaTEMATHYECKOI'0 aHaJin3a, B TOM
YHCIIe COLMAbHO-9KOHOMHYECKOTO U (PU3MIECKOr0 XapaKTepa;

- YMEHHe BBIONPATh TTOIXO/SIINI METO ISl peLIeHHs 3ajaul; IOHUMAaHHe
3HAYMMOCTH MaTEMAaTHKH B N3y4YEHUH IIPUPOIHBIX U OOIIECTBEHHBIX IIPOIIECCOB U
SIBJICHHUH; YMEHHE PACIIO3HABaTh NPOSIBICHIE 3aKOHOB MaTEMaTHKH B ICKYCCTBE,
YMEHHE IIPUBOAUTH IIPHMEPH MaTEMATHIECKIX OTKPBITHH POCCHHCKOM 1 MHPOBOI
MaTeMaTUYeCKON HAYKU




OK 2 Hcnonp30BaTh COBPEMEHHbBIC
CpeJCcTBa MOUCKA, aHAIN3a U
HHTEpIpeTannuy NHGOpMaImu, 1
HH()OPMAIOHHBIE TEXHOJIOTHH JUIS
BBITIOJTHEH U 33/1a4 NPO(ecCHOHaTbHOM
JeATeIbHOCTH

TIK 3.2. IIpou3BouTh TEXHUYECKOE
00CITy)KBaHUE JIEKTPOOOOPYIOBAHIUS
COTJIACHO TEXHOJIOTHYECKHM KapTaM.

B o6nacTH IICHHOCTH HAyYHOTO MO3HAHHUS:

-c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAayKd M OOLICCTBEHHOW MPaKTUKH, OCHOBAHHOIO Ha
JManore KylIbTyp, CIOCOOCTBYIOLIETO OCO3HAHHMIO CBOETO0 MecTa B
HOJIMKYJIBTYPHOM MHDE;

- COBEPIICHCTBOBAHUE SA3BIKOBOM M YMTATENbCKOH KyJIBTYpBI KaK CpPEICTBa
B3aMMOJICHCTBHS MEXKY JIIOIbMH U MO3HAHUS MHPA,;

- OCO3HAaHME LICHHOCTH HAay4YHOH NEATEIHOCTH, TOTOBHOCTH OCYIIECTBIATH
NPOEKTHYI0 W HCCIIEN0BATEIbCKYI0 IEATeIbHOCTh WHIMBUAYalbHO U B
rpyme.

OBJajicHHE YHUBEPCATIbHBIMH YUCOHBIMH TO3HABATEILHBIMU JICHCTBUSIME:
B) pabota ¢ nHpopManuen:

- BIAACTh HABBIKAMH IOJy4eHHS MH(GOpPMAIMKM W3 HCTOYHHUKOB PAa3HBIX
THIIOB, CAMOCTOSITENIBHO OCYIIECTBIATh NOUCK, aHAJIN3, CHCTEMATU3aLMI0 1
MHTEpHpETalo HHGOPMALIU PA3IHYHBIX BUIOB U GOPM Ipe/ICTaBICHUS;

- CcO3JaBaTh TEKCTHI B pA3NM4YHBIX (opMarax ¢ Y4eToM Ha3HAYCHHUS
UHGOPMAIIMK U LEJICBOM ayIUTOPUH, BHIOHMpas ONTHMAJbHYIO (opMy
NPE/ICTABICHUS U BU3yaln3aluH;

- OIICHMBATh JJOCTOBEPHOCTH, JISTHTUMHOCTE MH()OPMAIIHH, €€ COOTBETCTBHE
MPaBOBBIM M MOPAIBHO-3THYECKAM HOpMaM;

- WCNOJB30BaTh CPEACTBAa HMH(POPMAIMOHHBIX M KOMMYHHMKaIMOHHBIX
TEXHOJOTMIl B  PEIICHHM  KOTHHUTHBHBIX, = KOMMYHHKATHBHBIX U
OpraHM3alMOHHBIX 3a4a4 C COOJNIOICHHEM TPeOOBaHUH ASPrOHOMHKH,
TEXHUKH O€30IaCHOCTH, THTHEHBI, pPeCcypcoCOepeKeHHs, INpPaBOBBIX U
STHYECKUX HOPM, HOpM HH()OPMALMOHHOH 0€301acHOCTH;

- BIAACTh HAaBBIKAMH pACIIO3HABAaHWS W 3aIUTHI
MH(OPMAIMOHHOM 6€30MaCHOCTH JIMYHOCTH

nHpopmarmy,

- YMETb OIIepHpPOBATh NMOHATHSAMHU: palMoHaiIbHas (QYHKINS, MOKa3aTelbHas (QYHKINA,
cTeneHHast (QYHKOWS, Jorapupmuyueckas (yHKOUS, TPUTOHOMETpHYECKHE (GYHKIUH,
obpaTHble (YHKINH; yMEHHE CTPOMTH IpaduKy M3YYeHHBIX (YHKIWH, HCIOJIB30BaTh
rpauKy IIpH W3yYEHHHU TPOIECCOB M 3aBUCHMOCTEH, IPH PELICHHH 3a1ad U3 IPYrux
y4eOHBIX IIPEIMETOB U 3a/1a4 U3 PeabHON KM3HH; BBIpaKaTh (HOPMyJaMH 3aBUCHMOCTH
MEXy BEITMINHAMH;

- yMeThb ONEPUPOBATh MOHATHAMH: TOXAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE,
yYpaBHEHHE, HEPABEHCTBO, CHUCTEMa YPaBHEHHMH ¥ HEPaBEHCTB, pPaBHOCHIBHOCTD
YpaBHEHU, HEPaBEHCTB U CUCTEM, palllOHAJbHbIE, HPPALIUOHAIBHBIC, TI0KA3aTeIbHbIE,
CTENCHHbIE, JIOrapu(MUYECKUe, TPUTOHOMETPHUUYECKUE YypaBHEHWsS, HEPAaBEeHCTBAa H
CHCTEMBI; YMETh PElIaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOIIBIO Pa3IMYHbIX
IIPUEMOB; pelllaTh YPaBHCHMS, HEPAaBEHCTBA U CHUCTEMBbl C IapaMETpOM; HMPUMEHATh
YpaBHEHUS, HEPABEHCTBA, UX CHCTEMBI JUIS PELICHHs] MaTeMaTHUECKUX 3a/a4 U 337124 U3
pa3nu4HBIX 001acTel HAyKH U peaJbHOM KHU3HU;

- yMeTb CBOOOAHO ONEPUPOBATH MOHATHUSMHU: JBIKEHHE, IMapajlIeIbHBIA IepeHocC,
CHMMETpHUsSl Ha IUIOCKOCTH U B MPOCTPAHCTBE, IOBOPOT, IpeoOpazoBaHHWE MOA00uS,
nonoOHbIe GUryphl; YMETh paclio3HaBaTh paBHBIC U ITOJOOHBIE (GUTYPHI, B TOM YHCIE B
IIPUPOAE, UCKYCCTBE, apXUTEKType; YMETh HCIOIb30BaTh T€OMETPUUECKUE OTHOILCHHUS,
HaXOJUTh T€OMETPUYECKHEe BEIMYMHBI (IUIMHA, Yrodj, IUIOMAab, 00beM) MPU pelIeHIH
3aj1a4 U3 IPYTuX yueOHBIX MPEAMETOB U U3 pealbHOIl XKU3HH

OK 3 IlnanupoBath U peaau30BbIBaTh
COOCTBEHHOE MTPOPECCHOHATIBHOE U
JIMYHOCTHOE Pa3BHTHE,
MPeIPUHAMATEIBCKYIO JIESTEIbHOCTD B
npogeccuoHaBHOH cdepe,
HCIIONB30BATh 3HAHKS 10 (PUHAHCOBOW
IPaMOTHOCTH B Pa3JIMYHBIX )KU3HEHHBIX
CHUTYaIMAX

B o6macTu 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

-- cOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYCCKOTO MOBECHUS;

- CMOCOOHOCTh OICHWBATh CHUTYallMI0 M MPHUHUMATh OCO3HAHHBIC PEIICHUS,
OPHEHTHPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH;

- 0CO3HAHHE JUYIHOTO BKJI4/Ia B IOCTPOCHUE YCTOWYHUBOTO OYIyIIEro;

- OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTENSIM W (MJIH) APYTHUM WIeHAM
CeMbH, CO3/IaHUIO CEMbU HA OCHOBE OCO3HAHHOTO IPUHSATHS EHHOCTEH
CEeMEHOM XM3HU B COOTBETCTBHU C TPAIUIMSIME Hapo10B Poccum;
OBnaieHne yHUBEPCATbHBIMU PEryJIATUBHBIMU IEHCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITEJIbHO  OCYIIECTBIISITH  IO3HABATENIbHYIO  JIESITENIbHOCTD,
BBUIBISITH TPOOJIEMBI, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/1aud B
06pa30BaTeNIbHOM ASSITENIFHOCTH U KU3HEHHBIX CHUTYAIHAX;

- CaMOCTOSITENHHO COCTABJITh IUIAH pEHIeHHs MPOOJIeMbI C yd4eToM
MMCIOLIUXCS PECYPCOB, COOCTBEHHBIX BOBMOYKHOCTEH U IPEATIOYTCHUIA;

- YMETh OIEpUPOBAThH MOHATUSAMU: PALUOHAIIbHbIE, HUPPALMOHAIIbHbIE, TI0Ka3aTeIbHbIE,
CTENEHHbIe, JorapupMUUecKnue, TPUTOHOMETPHYECKHE YPaBHEHHS M HEPaBEHCTBA, UX
CUCTEMBI;

- yMETh OIEpUPOBATH IOHATHSMH: MHOTOTPAaHHUK, CEYeHHE MHOTOTpaHHHKA, KyO,
napajuieJIenuIes, Ipu3Ma, mupaMuna, GUrypa W MOBEPXHOCTh BpAIICHUS, IMIMHID,
KOHYyC, map, cepa, cedeHHs: (UTYpHl BpaAIIEHHS, IUIOCKOCTh, Kacaromasics CQepsl,
LUWINHIPA, KOHYca, IUIOIAAb IOBEPXHOCTU MHUPAMUMBI, IPU3MBI, KOHYyCa, LUIUHIPA,
wiomans cgepsl, 00beM Ky0a, NPSMOYTOJIBHOTO Mapajuleienunesa, MUPaMAMILL,
OpU3MBl, LWIMHApPA, KOHYyCa, IIapa; yMeHHEe H300paxaTb MHOTOIPaHHUKH U
HOBEPXHOCTH BPALIEHUs, UX CEYEHUS OT PYKH, C IOMOIIbIO YEPTEXKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPEICTB; YMEThb paclo3HaBaTb CHUMMETPHIO B IPOCTPAHCTBE; YMETh
pacrno3HaBaTh IIPaBUIIbHBIC MHOTOI'PAHHUKH;

- YMeTb OIEpPUPOBATh NOHATHAMU: IPSAMOYTOJbHAs CHCTEMa KOOPAUHAT, KOOPIUHATHI
TOYKH, BEKTOp, KOODIAMHATHI BEKTOpa, CKaIAPHOE IPOU3BEACHHE, YIrOJN MEXIY
BEKTOPAMH, CyMMa BEKTOPOB, IIPOU3BEJCHUE BEKTOPA HAa YUCIIO; HAXOAUTH C IIOMOILbIO
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- TaBaTh OIICHKY HOBBIM CUTYAIIUsIM;
CHOCOOCTBOBaTh (HOPMHUPOBAHHIO W TPOSBICHUIO MIMPOKOW SPYIUIIHU B
pa3HBIX 00JACTIX 3HAHUIA, TOCTOSIHHO TTOBBIIATH CBOM 00pa30oBaTEIBHBIN U
KYJIbTYPHBIA YPOBCHB;

0) CaMOKOHTPOJIb:

UCTIOJIB30BATh MPUEMBI Pe(IeKCUH AJIsl OLIEHKH CUTYaIllH, BEIOOpa BEpPHOTO
peleHus;

- YMETb OIICHUBATh PHCKA U CBOEBPEMEHHO NPHUHUMATh PELICHUS MO UX
CHIDKCHUIO;

B) SMOITMOHATBHBIA HHTEIJICKT, MPEIIONAratonmi chOpMHUPOBAHHOCTD:
BHYTPCHHEH MOTHBAIINH, BKIIFOYAIOMICH CTPEMIICHUE K JOCTHXKCHHUIO IIEITH U
ycIiexy, ONTHMH3M, WHHIMATUBHOCTH, YMCHHE JICHCTBOBATh, HCXOMIS U3
CBOHMX BO3MOIKHOCTEH;

- OMIATUH, BKIIOYAIOMIEH CIOCOOHOCTP IOHHMATh SMOLHOHAIBHOE
COCTOSIHUE JPYI'HX, YYUTHIBATH €r0 NPH OCYIIECTBICHHH KOMMYHHUKALIUH,
CIOCOOHOCTB K COUYBCTBHIO U COTIEPEIKHBAHUIO;

- COIMAJbHBIX HABBIKOB, BKIIOYAIOIIAX CIIOCOOHOCTh BBICTPAMBATH
OTHOIICHUS C JAPYTMMH JIIOJbMH, 3a00THTBCS, TPOSBIATH HWHTEPEC U
pasperiath KOHPIUKTHI

H3YUYCHHBIX (I)OpMyJ'I KOOpAWHATBI CEPECAWHBI OTPE3Ka, PAaCCTOAHUEC MEKAY ABYMS
TOYKaMH

OK 4 DddekTuBHO B3aUMOICHCTBOBATh
1 paboTaTh B KOJUICKTHBE U KOMAaH/IE

TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSATEILHOCTU U CaMOOIPEAEICHHIO;
-OBJIQJICHUE  HAaBBIKAMH  y4eOHO-MCCIIEIOBATENBCKOM, IPOEKTHOW M
COLMATIbHOM JeATeIbHOCTH;

OBrnajeHne yHUBEpCaTbHBIMA KOMMYHUKATHBHBIME A€HCTBHAMHE:

0) COBMeCTHasI IeATEIbHOCTD:

- IOHMMATh M HCIOJIb30BaTh MIPEUMYIIECTBA KOMAHAHON M HHAUBHYAIbHOM
paboTsr;

- TpUHMMATh LEJIUM COBMECTHOH JIeITeNbHOCTH, OpPraHH30BBIBATH U
KOOPJIUHHUPOBATh AECHCTBUSA 110 €€ JOCTHIKEHUIO: COCTABIATH IJIaH AeHCTBUI,
pacrpenesnsaTh poJid ¢ y4eTOM MHEHH y4aCTHUKOB OOCY)XIaTh Pe3yJIbTaThl
COBMECTHOH paboThl;

- KOOPIWHHUPOBaTh ¥ BBHINOJNHATH pabOTy B YCIOBHAX pEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAaHHOTO B3aNMOICHCTBUS;

- OCYHIECTBIATh IMO3UTHBHOE CTPATETHYECKOE ITOBEACHHE B PA3IUIHBIX
CHUTYalUsX, IPOSBIATH TBOPIECTBO U BOOOpakeHNE, OBITh HHUIIMATUBHEIM.
OBrnajieHNe YHUBEPCATbHBIMH PETYIATHBHBIMH ICHCTBUAMHU:

I) IPUHATHE ceOsl U APYTHX JIOJCH:

- [I[pUHUMATb MOTHUBBI U APTYMEHTBI
Pe3yNbTaTOB JESATEIbHOCTH;

- IPU3HABATh CBOE MPABO U IPABO APYTUX JIOJEH Ha OMINOKH;

- pa3BUBATh COCOOHOCTH MMOHMUMATh MUP C TIO3UIUH APYTOTo YeIoBeKa

JIpyTUX JIOAEH Tpu aHauu3e

- YMeTb OIEpUPOBaTh MOHATHSAMH: CIyYalHBI ONBIT M Cily4aliHOe coOBITHE,
BEPOSTHOCTh CIy4allHOTO COOBITHS; YMETh BBIUHCIISATH BEPOSITHOCTh C MCIIOJIb30BAaHUEM
rpaduueckux METONOB; MPUMEHSTH (GOPMYJIIBI CIIOKEHHS U YMHOXEHHS BEpPOSITHOCTEH,
KOMOHMHATOpHBIE (GakThl ¥ (HOPMYIbl NPU PELICHHH 3a7ad; OLEHHBATh BEPOSTHOCTH
peaNbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMH BEJIMYMHAMH; YMEHHE IPHBOAWTH
OpUMEphl MPOSBICHHS 3aKOHA OOJBIIMX YHCET B TNPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX;

- yMeTb CBOOOIHO ONEpUPOBATh MOHSTHSIMH: CTENCHb C LIENBIM I0Ka3aTeieM, KOpeHb
HATypalbHOIl CTENEeHW, CTeleHb C paldoOHAIBHBIM IIOKa3aTelieM, CTEHeHb C
JIeWCTBUTENBHBIM (BEILECTBEHHBIM) MTOKa3aTeNeM, JIorapumM 4ucia, CHHYC, KOCUHYC H
TaHTe€HC NPOU3BOJIBHOTO YHCIIA;

- YMEThb CBOOOJHO ONEPHPOBATh MOHATHIMHU: Tpaduk (YHKIMH, OOpaTHas (QYHKIHSA,
KoMmro3uums GyHKuMi, JuHeiiHas (QyHKUMS, KBaapaTHYHAs (QYHKIHMS, CTEHNEeHHAs
GyHKIMS C  LedbIM  [OKasaTeneM, TPUrOHOMETpHYeckue (yHKUUH, 0OpaTHbIe
TPUrOHOMeTpUYecKHe (GYHKIMH, MOKa3aTenbHas U Jorapudmuueckas GpyHKINH; YMETh
CTpOUTH TpadKH HYHKIUH, BBIIOJIHATE IPeoOpa3oBaHus TpadukoB HyHKITHIA;

- YMETh HCIOJIb30BaTh rpaduky GyHKIUN A M3YYSHUs MPOLECCOB M 3aBUCHMOCTEH
IpH PEeLIeHNHN 33/1a4 U3 IPYTUX y4eOHBIX MPEAMETOB M U3 PEalbHOIl KH3HHU; BBIPAKATh
(hopMyTaMu 3aBUCUMOCTH MEXIY BETUYHHAMH;

- cBOOOIHO ONEpUpPOBaTh MOHATHAMH: YETHOCTh (YHKIHMH, MEPUOANIHOCTD (QYHKIINH,
OrPaHUYEHHOCTh  (YHKIMH, MOHOTOHHOCTb (DYHKIHH, OKCTpeMyM  (YHKIHH,
Hauboublliee ¥ HaUMEHbIee 3Ha4YeHHST (QYHKIHMH HAa TPOMEKYTKE; YMETh IPOBOIHUTH
uccienoBanue GyHKIHN;
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- yMeTh HCIIOIB30BAaTh CBOWCTBA M TpaduKky (QYHKOUH Ul pelIeHHs ypaBHEHUH,
HEpPaBeHCTB M 3ajad C IapaMeTpamy; H300pakaTh Ha KOOPAWHATHOHW IUIOCKOCTH
MHOKECTBA PELICHUN ypaBHEHUH, HEPABEHCTB U UX CHCTEM

OK 5 OcymiecTBIsATh YCTHYIO U
MHICHMEHHYI0 KOMMYHHUKALIUIO Ha
rocy1apCTBEHHOM s3bike Poccuiickoit
®denepannu ¢ y4eToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO KOHTEKCTA

B o6nacTu 3cTeTHYECKOTO BOCITUTAHUSL:

- ICTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAsi 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa M OOLIECTBEHHBIX OTHOIICHHIA;

- CIOCOOHOCTh BOCIIPUHHMATH pa3fiMYHbIC BUIBI UCKYCCTBA, TPAJHULHUA U
TBOPYECTBO CBOETO M JPYIMX HApOAOB, OLIYIIaTh SMOIMOHAIBHOE
BO3/IEHCTBHE UCKYCCTBA;

- yOSXKAEHHOCTh B 3HAUUMOCTH IS INYHOCTH M OOIIECTBA OTCUCCTBEHHOTO
U MHPOBOTO HCKYCCTBA, STHHYECKHUX KYJIBTYPHBIX TPAIUIHi M HAPOJHOTO
TBOPYECTBA;

- TOTOBHOCTh K CAMOBBIP@XCHHIO B Pa3HbIX BHIAX HUCKYCCTBAa, CTPEMIICHHE
MPOSIBIISATH Ka4eCTBA TBOPYECKOH JINYHOCTH;

OBnajeHue yHUBEPCATbHBIMA KOMMYHHUKATHBHBIME ACHCTBHAMIE:

a) oOrIeHue:

- OCYILIECTBIISITh KOMMYHHUKAIIMU BO BCEX chepax jKU3HH;

- pacmo3HaBaTh HeBepOalbHBIC CPEICTBa OOINCHHS, MOHHMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, PACIO3HABATH MPEANOCHUIKH KOHPIMKTHBIX CUTYaIMil
U CMSIT9aTh KOH(IUKTHI,

- pa3sBepHYTO U JIOTUYHO HM3JaraTh CBOIO TOYKY 3PEHHS C HCIIOIb30BAHHUEM
SI3BIKOBBIX CPE/ICTB

- YMeTh OIIEpHUPOBATh MOHATUSAMHU: CpeHee apu(MEeTHIECKOe, MEAUaHa, HanOOoIbIlee U
HaMMEHbIIIEe 3HAUEHMS, pa3Max, AUCIEPCHS, CTAaHIAPTHOE OTKIOHEHHE YHCIOBOTO
Habopa; yMEHHE H3BIeKaTh, WHTEPHIPETUPOBATh HMH(OPMAIMIO, MPEICTABICHHYIO B
Tabnunax, Ha IuarpamMMax, rpagukax, OTpakarollylo CBOHCTBA pealbHbBIX IPOIIECCOB H
SIBJICHHH; MIPEACTABIATh HHYOPMAIHMIO ¢ TIOMOLIBIO TaOJMI] M AUarpaMM; UCCIEAO0BATh
CTaTHCTHYECKHE JaHHBIE, B TOM 4YHCJIE C TPUMEHEHHEM TpapHUiYecKHX METOIOB M
JIEKTPOHHBIX CPEZCTB;

- yYMeTb OIepUpOBaTh MOHATUSAMM: TOUKA, MNpsMas, IUIOCKOCTb, IPOCTPAHCTBO,
JIBYTpAHHBIN yrouI, CKPETIHBAIONIHECS TIPSIMBIE, MapauieIbHOCTh u
HEePIEeHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroa MeXIy MpPSMBIMHU, YTOI MEXIy
OpsAMOM M IUIOCKOCTBIO, YTON MEXKAY IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKH JIO
IUIOCKOCTH, PACCTOSHIE MEXKAY HPSMBIMH, PACCTOSHUE MEXy TIIOCKOCTSIMH;

- yMeThb WCHONB30BaTh IPU pEIICHHH 3amad U3YYeHHble (aKTBl U TEOPEMEI
IUTAaHUMETPHH; YMEHHE OLICHHBATh pa3Mepbl 0OBEKTOB OKPYKAIOLIEro MUpa

OK 6 I1posBIATE TpaXkIaHCKO-
MaTPHOTHYECKYIO TTO3HLIMIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAMIIHOHHBIX
0011eueNoBeYeCcKUX LIEHHOCTEH, B TOM
YHCIIE ¢ YYeTOM TapMOHH3AINT
MEXHAIMOHABHBIX ¥ MEXPETUIHO3HBIX
OTHOLICHHUH, IPUMEHSTh CTAaHIAPTHI
AHTHKOPPYIIIHOHHOTO TIOBE/ICHHS

- OCO3HaHHE O0YUYAIOIUMUCS POCCHICKON TPayKIaHCKON HICHTHYHOCTH;

- IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHEH ITO3MINH JIMYHOCTH HA OCHOBE
JlyXOBHO-HPABCTBEHHBIX IEHHOCTeN HaponoB Poccuiickoit ®exnepanyu,
HUCTOPHYECKHX W HAaIMOHAIBHO-KYJIBTYPHBIX TpaIuLUi, (GopMHpoBaHHE
CHCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICTIOBBIX YCTaHOBOK,
AQHTUKOPPYNLUOHHOTO MHPOBO33PEHUS, NPABOCO3HAHMS, SKOJOTHYECKON
KyJBTYpPbI, CIOCOOHOCTH CTaBUTh €M M CTPOUTH KU3HEHHBIC TUIAHBI;

B wactyn rpaskaHCKOTO BOCTIUTAHHS:

- OCO3HAHWE CBOMX KOHCTHTYIHOHHBIX HpaB M OOS3aHHOCTEH, yBaXeHHE
3aKOHA U NPABOOPSIKA;

-  TpHUHATHE  TPAJWIUOHHBIX  HAIMOHAJBHBIX,
IF'YMaHUCTUYECKUX U NEMOKPATHYECKUX L[eHHOCTeI\/'I;

- TOTOBHOCTb IPOTHUBOCTOATHL HMACOJIOTMU DKCTPEMU3MA, HallMOHAJIM3Ma,
KCCHO(b06l/IPI, JUCKpUMHUHALOWK 110 COUHAJIBbHBIM, PCIUTHO3HBIM, PAaCOBBIM,
HallMOHAJIbHBIM ITPU3HAKaM;

- TOTOBHOCTbH BECTH COBMECTHYIO JIEITEIIFHOCTD B HHTEPECaX IPaskIaHCKOTO
o0IecTBa, ydJacTBOBaTH B CAaMOYIPABICHWH B 00mmeoOpa3oBaTeIbHON
OpTaHM3alUH U JETCKO-IOHOMECKUX OPTaHU3aIHsAX;

- yYMEHHE B3aUMOJCHCTBOBATb C  COLMAIBHBIMHU
COOTBETCTBUH C UX QYHKIMAMH U Ha3HAUCHUEM;

06HI€‘18J'IOB8‘ICCKI/IX

UHCTUTYTaMH B

- YMETb ONEePHUPOBATH MOHITUSIMH: IPSMOYTOIbHAS CHCTEMa KOOPANHAT, KOOP IHHATHI
TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAJSIPHOE TIPOU3BECHHE, YTOI MEXKIY
BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOPA Ha YNCII0; HAXOANUTH C MOMOIIBIO
N3YYEHHBIX (POPMYIT KOOPAMHATEI CEPEMHBI OTPE3Ka, PACCTOSTHUE MEXAY ABYMS
TOUKaMH;

-yMeTb BBIOWPATD ITOIXOSIIMN U3yIeHHBIH METO TSl pELIeH s 3a/ladll, paclio3HaBaTh
MaTeMaTH4eckre (GakThl U MaTeMaTHYECKHe MOJICITH B IPUPOIHBIX U OOIIECTBEHHBIX
SIBTICHUSIX, B UICKYyCCTBE; YMEHHE IIPUBOJINUTH NPHMEPHI MAaTEMaTHIECKUX OTKPBITHI
pOoccuiicKOil 1 MUPOBOM MaTeMaTUYECKON HAYKU.

- yYMeTb OIEpUpOBaTh IOHATHSMHU: CIyJalHBIA ONBIT ¥ CiydaifHOoe coOBITHE,
BEPOSATHOCTh CITy4alHOTO COOBITHS; YMETh BBIUUCIISATH BEPOSITHOCTD C HCIOJIB30BAaHUEM
rpa)UuecKuX METOJO0B; MPUMEHATH (OPMYJIBI CIOKEHNS U YMHOXKEHHST BEPOSITHOCTEH,
KOMOMHATOpHBIC (GakThl ¥ (OPMyJNBI MPU PEILICHUH 3a]ad4; OLEHHBAaTh BEPOSTHOCTH
peanbHbIX COOBITHH; 3HAKOMCTBO CO CIyYalHBIMHM BEJIMYHHAMH; YMEHHE NPUBOINTDH
IOpUMEpHl TMPOSBIEHHS 3aKOHAa OOJBLIMX 4YHCEN B MNPUPOIAHBIX U OOLIECTBEHHBIX
SIBTICHHSX
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- TOTOBHOCTb K T'YMaHUTAPHOH U BOJIOHTEPCKOH AEATEIbHOCTH;
HaTPHOTHYECKOTO BOCIIUTAHUS:

- copMHpOBaHHOCTb  pPOCCHICKOM  TIpaKIaHCKOH  WICHTUYHOCTH,
HaTpUOTH3Ma, YBaKEHHUs K CBOEMY HApoJdy, YyBCTBa OTBETCTBEHHOCTH
nepen PoauHoi, ropmoctu 3a cBoW Kpail, cBolo PoauHy, CBOH S3BIK U
KyJbTYypY, IPOIIIOE M HACTOsIIIIee MHOTOHAIMOHATBHOTO Hapoaa Poccun;

- HEHHOCTHOE OTHOIIEHUE K TOCYIapPCTBEHHBIM CUMBOJIAM, HCTOPHUECKOMY
U TIPUPOJHOMY HAcJEAMIO, NaMATHUKAM, TPaaMIMsM HapogoB Poccuw,
JocTikeHusaM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYAE;

- uaeiiHas yO0eXIEeHHOCTh, TOTOBHOCTh K CIIy)KeHHUIo M 3amure OTteyecTsa,
OTBETCTBEHHOCTH 32 €ro Cyas0y;

OCBOGHHBIC O0YYaIOIMMHUCS MEXIPEIMETHBIC MOHSATHS W yHUBEPCAIbHBIC
yueOHbIe 1eHCTBUS (PeTyIATHBHBIE, TI03HABATEIbHbIE, KOMMYHHKATHBHEIC);
- CHOCOOHOCTh WX HCIONB30BaHHWSA B IO3HABATETbHOH M CONMAIBHOMN
NpaKTUKe, TOTOBHOCTh K  CaMOCTOSTEIbHOMY IUIAHUPOBAaHHIO U
OCYIIECTBICHHIO  y4eOHON  [AeSITEeNbHOCTH, OpTaHM3aluH  yd4eOHOTO
COTPYAHMYECTBA C IEJarorM4eCKMMH paOOTHHKAMH W CBEPCTHHKAMH, K
Y4YacTHIO B IOCTPOCHUH MHANBUYAILHOH 00pa30BaTeIbHON TPaeKTOPHH;

- OBJIaJICHHE HaBBIKAMHU Y4eOHO-NCCIIEN0BATEIbCKON, IPOSKTHON U
COLMATIBHOM JIeATeIbHOCTH

OK 7 ConeiicTBOBaTh COXpaHEHUIO
OKpYy>Karolei cpenpl,
pecypcocOepexeHnto, IPUMEHATh
3HaHUA 00 M3MECHEHHH KIINMaTa,
TIPUHIHUITEL GEPEXITUBOTO TPOU3BOJICTBA,
3¢ ($eKTHBHO IEHCTBOBATH B
Ype3BBIUANHBIX CUTYAIHIX

- He IPUHUMATh JIeHCTBUS, MPUHOCHIIE Bpel] OKpYy>Karollel cpexe;

- YyMeTh INPOTHO3MPOBATh HEOJIArONPHATHBIE 3KOJOTMYECKHE IOCIEACTBHS
MpeIpUHUMAaeMbIX JeHCTBUH, IPEIOTBpAIATh UX;

- PaCIIMPHTH OIIBIT JEATEIBHOCTH SKOJIOTHUECKON HAIPaBICHHOCTH;

- pa3pabaThIBaTh IJIaH PEIICHUS] MPOOIEMBI C yIETOM aHANIN3a MMEIOIIHXCS
MaTepHaIbHBIX X HEMATEPHAIBHBIX PECYPCOB;

- OCYIIECTBJIATD II€JICHANPABICHHBII MOMCK MEPEHOCa CPEJICTB U CIOCO00B
JeicTBus B MPO(ECCHOHANBHYIO CPELy;

- YMeTb NEPEHOCHTh 3HAHMS B ITO3HABATENIBHYIO U NMPAKTHYECKYI0 00JIacTh
JKU3HEJEeATEIbHOCTH;

- IpejIaraTb HOBBIE IPOEKTHI, OIEHHBATh HIEH C MO3UINUN HOBHU3HEL,
OPHI'HHAIBHOCTH, MPAKTUIECKOH 3HAYHMMOCTH;

- 1aBaTh OIEHKY HOBBIM CHTYalUsIM, BHOCHTb KOPPEKTHBEI B JIITEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YITHTATOB IIEIISAM

- YMEThb OIepUpOBaTh MOHATUAMH: (QYHKIMS, HENpepbIBHAS (YHKLHS, MPOU3BOIHAS,
nepBooOpa3Has, ONpEACNCHHBII  HMHTErpaj; yMeTb HaXOAMTb  INPOHM3BOJHEIC
SNIEMEHTapHBIX (YHKIWH, WCHONB3ys CHpPaBOYHBIE MaTEpPHANBl; HCCIEIOBAaTh B
HOpOCTEHIINX CIydasx (YHKOMA HAa MOHOTOHHOCTb, HAXOAWTHh HAMOONBIINE W
HaMMEHbBIINE 3HAYeHNS! (QYHKIMH; CTPOUTH TPA(UKH MHOTOUWIECHOB C HCIIOIb30BaHUEM
anmapaTta MaTeMaTH9ecKOTO aHalli3a; MPUMEHSTh MPOU3BOIHYIO IPH PEUICHHN 3amad
Ha JIBIDKGHHWE; pellaTh IPaKTUKO-OPUEHTHPOBAHHBIE 3aJayd Ha HauOONbIINE H
HalMeHbIIINe 3HaUCHUs1, Ha HaX0XKJICHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

- YMETh ONEpUpOBaTh MOHATHAMH: JIBIDKCHHE B MPOCTPAHCTBE, MOAOOHBIE (GUIypHI B
MPOCTPAHCTBE; HCIIOJB30BAaTh OTHOIICHHE IUIOMIA/CH MOBEpXHOCTEH M 0O0BEMOB
noo0OHBIX (GUTYp IPH PEIICHNH 3a/1ad;

- YMEThb BBIUHCIATH TEOMETPHUYECKHE BEIMYMHBI (IIHMHA, YTOJ, IUIOMAAb, OOBEM,
IUTOIIAAb TIOBEPXHOCTH), HCHONB3Ys H3YUeHHBIE ()OPMYITBI I METOIBI
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2. CTpykTypa u coaep:xkaHue 001e00pa3oBaTe/IbHON JUCHUNINHBI

2.1. O0beM IUCHUIIMHBI U BUbI y4eOHOH padoThI

Bua yueOHoii padoThI

Oovem ¢ uacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AN CHUTITHHBI 304
B T.Y.

OcHoBHOe coJep:xkaHue 280
BT. U.:

TEOpETHUECKOe 00yUeHne 170
IIPAaKTUYECKUE 3aHATUSA 52
IIpodeccrnonaibHO-OpHMEHTHPOBAHHOE COJeP:KAHUE (COepKAHUE 58
NPHUKJIAJTHOT0 MOYJISA)

BT. U.:

TEOpeTUIecKoe o0yueHue 2
MPaKTUYECKUE 3aHATUSA 56
KoncyabTanumu 12
[IpomexyTouHas aTTecTauus (IK3aMeH) 12
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2.2. TemaTn4yeckni IJIAH U COJePKaAHNE TUCUUIIMHBI « MaTeMaTuka

HaumenoBanue pasgenioB | CoaepkaHue y4eOHOro Mmarepuaa (0CHOBHOe H NpodeccHOHAIBbHO-0PHEHTHPOBAHHOE), O0bem ®opmupyemble
U TeM Ja0opaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOLYJIb (IPU HAJTHUYHHI) 4acoB KOMIIETEHI[UHU
1 2 3 4
OcHoBHoOe coep:kaHue
Pa3nes 1. [loBTOpeHHe Kypca MATEMAaTHKH OCHOBHOM HIKOJIbI 16
Tema 1.1 Iens u 3amaun | Conepkanue ydeOHOro Marepuasia
MaTeMaTHKU npy | bazoBble 3HaHUS M yMEHHsA MO MaTeMaTuke B MpodeccHOHATbHON W B TOBCEIHEBHOM ’
OCBOEHUU CHELMAIBHOCTU | IEATEIHHOCTH.
KombunupoBanHoe 3ansrue
Tema 1.2 UYucma wu | Comepkanue ydeOHOro Marepuasia
BbIUMCIICHNs. Bbipaxkenus | JleWcTBUS HaA TOJOKHUTEIBHBIMA M OTPHIATEIBHBIMUA YHUCIAMH, OOBIKHOBEHHBIMH H
U IpeoOpa3oBaHUA JECSITUUHBIMH IPOOSMU. 2
JleiicTBus co cTeneHsMu, GOpMyJIbl COKPAIIEHHOTO YMHOKEHUS.
KomOuHupoBaHHOE 3aHsATHE
Tema 1.3. T'eomerpus Ha | [IpodeccHoHATBbHO-OPHMEHTHPOBAHHOE co/lep:KaHue (coiep:KaHHe MPHUKJIATHOI0 MOIYJIs) 85 ;’ 85 i
IUIOCKOCTH Bunel nnockux ¢Guryp u ux miomamib. ’ OK 5’ OK 6’
[IpakTHKO-OpHEHTHPOBAHHBIE 331a4U B Kypce T€OMETPUHN Ha IIOCKOCTH O,K 7 ’
IIpakTuueckoe 3aHATHE K 3.2
Tema 1.4  TIlpounentneie | Conepikanue y4eOHOro MaTepuasia '
BBIYHCIICHUS [IpocTeie MpOLEHTHI, pa3Hble cIOcOObI MX BblunciaeHHs. ClI0KHbIE POLIEHTHI 2
[IpakTnueckoe 3aHaTHE
Tema 1.5 VYpaBuenus u | ComepkaHue ydeOHOro MaTepuasa
HEPABEHCTBA JIuHeliHble, KBaJIpaTHBIE, IPOOHO-JIMHEHHbIE YpaBHEHHS U HEPABEHCTBA 2
[IpakTHueckoe 3aHsTHE
Tema 1.6 Cuctems! | Conepxanue yaeOHOro MaTepraa
YpaBHEHUH U HEPABEHCTB CrocoObl pemieHuss CHCTeM JHMHEHHBIX ypaBHeHuMH. [lomsTus: marpuna 2x2 u  3x3,
onpeaenutens Martpunbl. Metony T'aycca. Cuctembl HenMHEHHBIX ypaBHEHHH. Cucrtemsl 4

HEPABEHCTB

KomOunnpoBaHHOE 3aHATHE
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Tema 1.7 Bxomnoit | Conep:xanne yaeOHOro MaTepuana
KOHTPOJIb Beruuciienus u npeodpa3oBaHus. YpaBHEHUs M HEPaBEHCTBA. ['eoMeTpHsl Ha IIIOCKOCTH 2
KonTposbHas padbora
Pa3nen 2 IlpsiMble U NJIOCKOCTH B POCTPAHCTBE 20
Tema 2.1. OcHoBublie | ConepikaHue yueOHOTro MaTepuasa
noHsaTHs  crepeomerpud. | [Ipeamer crepeomerpuu. OCHOBHBIE MOHATUS (TOUKA, MpsAMasl, IIOCKOCTb, MPOCTPAHCTBO).
Pacnonoxenne npsameix ¥ | OCHOBHBIE aKCHOMBI cTepeoMmeTpuu. [lepecekaromumecs, mapauienbHble U CKPEIUBAIOIIUECS ’
IJIOCKOCTEH npsimble. [Ipu3Hak U CBOMCTBO ckpenuBaromuxcs NpsMbIX. OCHOBHbBIE IIPOCTPAHCTBEHHBIE
burypsl.
KomOnHupoBaHHoOe 3aHATHE
Tema 2.2. Copep:xanue yueOHOro MaTepuana
IapannensHocTh npsAMbIX, | [lapamtensHble  mpsmas W wiockocte.  Ompenenenue. Ilpusnak.  CpoiictBa  (C
OpsMOM M IUIOCKOCTH, | Jokas3arenbcTBoM). [lapamiensHble 1uiockoctd. Ompenenenue. Ilpusnak. CsoiictBa (cC
IIJIOCKOCTEN JoKa3aTesbeTBOM). TeTpasap u ero snemeHTsl. [lapamienenunen u ero anemeHTsl. CBoiicTBa 6
IIPOTUBOIOJIOKHBIX I'paHell M AuaroHaneil napamenenunena. Ilocrpoenue ceuenuii. Pemenne
3ajad.
KombunnpoBanHoe 3anstue OK 1, OK 3,
Tewma 2.3. Coneprxanne yaeOHOro MaTtepuasia OK 4,0K7
[lepnieH AMKYIAPHOCTD [lepnenpukynsapusle npsmsle. [lapamienbHble npsMble, NEPIEHAUKYISPHbIE K IIOCKOCTH. I[IK 3.2
HPSIMBIX, IPSMON U IIpu3Hak NepneHAUKYISIPHOCTH NpsAMOM M mockoctu. JlokasartenscTBo. [lepnennukymsap u
IUIOCKOCTH, MJIOCKOCTEN HakJoHHad. [lepneHAuMKyIspHbIE MIOCKOCTH. [IpU3HaK NEepHeHAUKYISIPHOCTH IUIOCKOCTEH. 2
JlokazaTenbCcTBO.
PaccrosiHus B mpocTpaHCTBE
KomOuHupoBaHHOE 3aHATHE
Tema 2.4. Teopema o Tpex | Comepkanue y4eOHOro MaTepuasia
NEPIEHIUKYIIApax Teopema o Tpex meprneHAMKyaspax. /lokazarenbcTBo. Yroa MeXAy NpSMOM M IIOCKOCTBIO. 4
Yron Mexay mIoCKOCTSIMU
KomOuHupoBaHHOE 3aHsTHE
Tema 2.5. IIpogdeccnoHa/IbHO-OPHEHTHPOBAHHOE COJIeP:KaHue (ColepKaHHe NPUKJIIATHOTO MOYJIs1)
[TapannenbHsle, AxcuoMsl crepeoMmeTpu. IlepnenauKyaspHOCTh NPSAMON U INIOCKOCTH, NApAJUIEIBHOCTD JIBYX 4
NEepIEHIUKYJIISIPHBIE, MPSIMBIX, IEPHIEHAUKYISIPHBIX TIOCKOCTH, MEPIEHIUKYISIPHOCTD MIIOCKOCTEMN

CKPCIIUBAIOIIHECCS IPAMBIC

[IpakTrueckoe 3aHsTHE
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Tema 2.6. Copepxanne yaeOHOro Marepuana
Pemenue 3anau. IIpsamelie n | PacrionokeHue mNpsAMBIX W IUIOCKOCTEH B IMpocTpaHCTBe. [lepneHauKymspHOCT U ’
IJIOCKOCTH B | MApAJJIEIbHOCTh NPSAMBIX U IIOCKOCTEW. CKpelIBatouIecs npsmole
IPOCTPAHCTBE KonTtposbHast pabora
Pa3nes 3. KoopanHaThl M BEeKTOPbI 12
Tema 3.1  JlexaproBsl | Conepikanue yaeOHOTO MaTepuana
KOOPJIMHAThI B | JlekapToBbl KOOpAMHATEI B IpocTpaHcTBe. Ipocreiimue 3agaun B koopauHarax. PaccrosHue
npocTpaHcTse. Paccrosnue | Mexay AByMsl TOYKaMH, KOOPAWHATHI CEPEIUHBI OTPE3Ka 2
MOIILY  JIBYMA - TOTKAMI. KomOunupoBaHHoe 3aHsTHE
Koopnunatel  cepeauHsl
OTpe3Ka
Tema 3.2 Bektopel B | ComepkaHue ydeOHOro Marepuasia
IPOCTPaHCTBE. Bekropel B mpoctpaHcTBe. CliojkeHHE M BBIYMTAHUE BEKTOPOB. YMHOMKEHHE BEKTOpa Ha
Yron Mmexay Bekropamu. | yucio. Kommuanapasie BeKTOpbl. CKalsipHOE POM3BEICHUE BEKTOPOB. PasiiokeHne BekTopa
CkangpHoe NpPOU3BENEHHE | IO TPEeM HEKOMIUIAHAPHBIM BeKTopaM. KoopawHaThl BEKTOpa, CKASIPHOE MPOHM3BEICHHE 4
BEKTOPOB BEKTOPOB B KOOPJMHATAX, YTOJl MEXKAY BEKTOPAMH, YTOJl MEXAY MPSMON U INIOCKOCTBIO, YToJl
MEXy TUNIOCKOCTSIMH. Y PaBHEHHE IJIOCKOCTH. [ €OMETpUUECKH CMBICIT ONIPEAETUTENS 2X2 OK 2, 0K 3,
OK 4,0K7
KomOuHupoBaHHOE 3aHsATHE K 3.2
Tema 3.3 ITpakTuko- | IlpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COiePKaHUe (CoAePKAHUE NPUKJIATHOT0 MOAYJIA) '
OpUEHTHUPOBaHHLIE 3aJauM | KoopauHaTHAs IUIOCKOCTh. BbIUMCIEHHME pacCTOSHUN W IUIOMAJe Ha IJIOCKOCTH. 4
Ha KoopauHaTHOM | KomnuecTBeHHbIE pacyeThbl
IJIOCKOCTH [IpakTuueckoe 3aHaTue
Tema 3.4 Pemenue 3anau. | Copepikanue yueOHOro Marepuaa
KoopanHatsel 1 BEKTOPHI JlexapToBBI KOOpAMHATEI B IPOCTpaHCTBE. BekTophl B mpocTpancTBe. ClI0KEHNE U BBIYUTAaHUE
BEKTOPOB. YMHOXEHHE BekTOopa Ha uMcino. KomiutaHapHsle BekTOopbl. CkaispHOe
MPOM3BEICHNE BEKTOpPOB. PasnokeHue BeKTOpa IO TpPEeM HEKOMILJIAHAPHBIM BEKTOPaM.
[Ipocreiimume 3amaun B koopauHaTax. KoopauHaTel BEKTOpa, pacCTOSHUE MEXAY TOUKAMH, 2
KOOpJUHATBl CepeHbl OTpe3Ka, CKAJISIPHOE MPOU3BEIECHUE BEKTOPOB B KOOpPAMHATAX, YTOJ
MEXJ1y BEKTOpPaMH, YIoJl MEKY NPSIMOM U IJIOCKOCTBIO, YTOJI MEKAY MIIOCKOCTSIMU
KonTponbnas pabora
Pa3nes 4. OcHoBbl TpUroHoMerpun. Tpuronomerpuyeckue GyHKIMU 28 OK 1, OK 2,
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Tema 4.1
Tpuronomerpudeckue
GYHKIIMM  TTPOU3BOJIBHOTO
yria, yucna. Panuannas u
rpaaycHas Mepa yria

Copep:xanue yueOGHOro MaTepuana

Paguannas mepa yrna. I[loBopoT TOukM BOKpyr Havaina koopauHaT. OmpeseneHue cuHyca,
KOCHHYyCa, TaHIe€HCa W KOTaHreHca. 3HaKW CHHyca, KOCMHYCa, TaHF€HCAa M KOTaHTeHCa IIO0
YETBEPTSIM. 3aBUCUMOCTh MEXK]y CUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTaHT'€HCOM OJIHOTO U
TOTO K€ yria

KoMOuHMpOoBaHHOE 3aHATHE

Tema 4.2 OCHOBHEBIE
TPUTOHOMETPUUECKHUE
TOXJIECTBA.

DopMyIIbl IPUBEACHUS

Copep:xanue yueOHOro MaTepuana

Tpuronomerpuueckue ToxaecrBa. CHHYC, KOCUHYC, TAHT€HC U KOTAHIEHC YIJIOB O U - Q.
@DopMyJIibl IPUBEICHHUS

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 4.3

CuHyC, KOCHHYC, TaHI€HC
CyMMBl M pa3HOCTH JBYX
YIII0B

Cunyc u KOCHHYC
ABoMHOrO yria. ®opmyist
IIOJIOBUHHOTO yIjia

Conepkannie yq4eOHOro MaTepraia

CymMma u pazHocTh cuHycoB. CymMMa M pa3sHOCTb KOCHMHYCOB. CHHYC M KOCHHYC JABOWHOIO
yria. @opMyIibl OJIOBHHHOTO yria. [Ipeobpa3oBanus CyMMBI TPUTOHOMETPUIECKUX (PYHKIIUI
B IPOU3BEJCHHE U TMPOU3BENEHHUS B CyMMY. BblpakeHHEe TPUTOHOMETPHUYECKUX (DyHKIUI
qepes TaHT€HC IIOJIOBUHHOTO apryMeHTa. [Ipeobpa3zoBanus MPOCTEHIINX
TPUTOHOMETPHUYECKUX BBIPAKEHUH

KomOunupoBanHoe 3aHsTHe

Tema 4.4 @yHKUUH, UX
CBOICTBA. Crioco0b1
3a1aHusl QyHKIMHA

Copep:xaHne yueOHOT0 MaTepuana

OO6nacTh ompeneneHUss W MHOXECTBO 3HaueHUW (yHKuuid. YETHOCTh, HEYETHOCTD,
nepuoInYHocTh GyHKIMHA. CrocoObl 3ajaHus QYyHKIMH

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 4.5
Tpuronomerpuyeckue
(GyHKIIMM, X CBOWCTBA U
rpaduxu

Conepkanuie yaeOHOro MaTepuana

OO6nacTh omnpeneNeHus 1 MHOXKECTBO 3HAUEHHH TPUTOHOMETpHUYECKUX (yHKUUH. UETHOCTS,
HEYETHOCTb, IEPUOIMYHOCTh TPUTOHOMETpUUYeCKUX GyHKIMi. CBoiicTBa u rpaduku GpyHKUINN
y=COSX,y=sinX,y=tgX,y=ctgXx.

KOM6I/IHI/Ip0BaHHOe 3aHATHC.

Tema 4.6
[IpeobpazoBanue
rpadukoB
TPUTOHOMETPUUYECKHIX

Conepxkanue yaeOHOro MaTepuana

Cxartue 1 pacTshkeHHue Tpa@uKoB TPUTOHOMETPUYECKUX (YHKIIUH.
IIpeobpa3zoBanue rpa)uKOB TPUTOHOMETPUUECKUX PYHKIIMH

[IpakTrueckoe 3aHsTHE

OK 3, OK 4,
OK 5, OK 6,
OK 7
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byHKIMI

Tema 4.7 Onucanue
MIPOU3BOJICTBEHHBIX
MPOIIECCOB €  ITOMOIIBIO
rpaduKoB QYHKIHIA

IIpodeccrnoHabHO-0PHEHTHPOBAHHOE CoJlepKaHNe (CoAep:KaHue NMPUKJIATHOT0 MOILYJIs)

Vcnonp30BaHue CBOMCTB TPUTOHOMETPHUYECKUX (DYHKIMH B MPO(eCcCHOHANBHBIX 3a1a4ax

HpaKTI/ILIeCKOC 3aHATUC

Tema 4.8  OOparHbie

Copep:xanue yueOHOro MaTepuana

TPUTOHOMETPUYECKHE OO6parHsbie Tpuronomerpudeckue GyHkuuu. VX cBOHCTBa U TpaduKu

byHKIIIN KomOnHupoBaHHoOe 3aHATHE

Tema 4.9 Copep:xanue yueOHOro MaTepuana

Tpuronomerpuyeckue VYpaBHeHHE COS X = a. YpaBHEGHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. PemieHue

YpaBHCHU U HEPABCHCTBA

TPUTOHOMETPUYECKUX YPABHEHMM OCHOBHBIX THIIOB: IIPOCTEHINNE TPUIOHOMETPUYECKHE
YPAaBHEHUs, CBOJASIIMECS K KBaApaTHBIM, pEIIAEMbIE pa3JIOKECHUEM Ha MHOXUTENH,
OJITHOPOJIHBIE.

[Ipocreiime TPUroHOMETPUYECKHNE HEPABEHCTBA

KOM6I/IHI/IpOBaHH06 3aHATHC.

Tema 4.10 Cucremsl
TPUTOHOMETPUUECKUX
ypaBHEHUH

Coneprxanne yaeOHOro Marepuasia

CucreMpl MPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN

KomOunupoBanHoe 3aHsTne

Tema 4.11 Pemenue 3anau.
OCHOBBI  TPUTOHOMETPHH.
Tpuronomerpuueckue

byHKIIIN

Coneprxkanne yaeOHOro MaTtepuasia

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIpAKEHUU. PelleHne TpUTOHOMETPUYECKUX
ypaBHEHU ¥ HEPABEHCTB B TOM YHCJIE C UCIIOJIb30BAHUEM CBOMCTB ()YHKIIHMN.

KonTtposnbHas pabota

Pa3nea 5. KommiekcHbie Yu

cJia

Tema 5.1
KommiekcHrlie uncia

Copep:xanne yueOHOro MaTepuana

[TonsaTne xommexkcHoro yucia. ConpspkeHHblE KOMIUIEKCHBIE YMCIIa, MOAYJIb W apryMEHT
KOMIUIeKCHOro  uyucna. @dopma  3amMcd  KOMIUIEKCHOTO — yucia  (reoMeTpuueckas,
TPUTOHOMETpHUECKasl, anredpamyeckas). ApupMeTHUECKHE IEHCTBHS C KOMIUIEKCHBIMU
YUCIIaMHU

KomOunnpoBanHoe 3aHsTHE

Tema 5.2
IIpumeHeHue

Coneprxkanne y4eOHOTo MaTepuasa

Brinonsenue pacdycToB C TNOMOIINBKO KOMINJICKCHBIX YHCCII. HpI/IMepr HUCIIOJIb30BaHUA

OK1,0K2
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KOMIIJICKCHBIX YHCCII

KOMIIJICKCHBIX YUCCJI

HpaKTI/ILIeCKOC 3aHATUC

Pa3nes 6. [Ipon3Boanas pyHKIMH, ee IPHMEHEHHE 34
Tema 6.1 Coneprxkanue y4eOHOro MaTepuasia
Ilonatne  mpowmsBoAHOM. | OnpenesieHue YUCIOBOM TOCIIEIOBATEIILHOCTH U CIIOCOOBI ee 3amanus. CBOWCTBA YHCIOBBIX
@opmynbl M IIpaBUIIa | TocienoBarelibHOCTe. OnpeieneHue npeaesa nociea0BaTeIbHOCTH. Beraucienue npeaeinon
g hepeHIMPOBAHS nocnegoBarenbHocTed. [lpenen gynkuuu Ha OeckoHeunoctu. [Ipemen ¢(yHKIUU B TOUKe. 2
[Mpupamenune aprymenra. Ilpupamenne QyHKuu. 3agayd, NPUBOIAIMINE K TOHSTHIO
npou3BoiHON. Onpenenenue Npou3BoJHON. AJITOPUTM OTHICKaAHHS IPOU3BOIHOM
KoMOuHMpoBaHHOE 3aHATHE
Tema 6.2 IlpousBonusie | Conepikanue yueOHOro MaTepuana
CYMMBHI, pasnoctu | ®opmynsl tuddepennnpoanus. [Ipasuna quddepeHmpoanus 4
IPOM3BEAEHUS, YACTHOTO KombunnpoBanHoe 3anstue
Tema 6.3 IlpousBoansie | Conepkanue ydeOHOro Marepuasia
TPUTOHOMETPUUECKHUX Omnpenenenue crnoxxHoi  ¢yHkuuu. IlpousBogHas  TPUTOHOMETPUYECKHUX  (PYHKIHUI. 4
¢ynkunii.  [IpomsBoanas | [Tpou3BoaHas CIOXKHON (BYHKIIUH
CIOXHOU (YHKITUU KomOunupoBanHoe 3aHsTHe
Tema 6.4 Tlonsarue o | ComepikaHue yueOHOTro MaTepuana
HenpepblBHOCTH (QyHKUMH. | [ToHsitue HempepbiBHOM (yHkuuu. CBoicTBa HenpepblBHOH QyHKIMH. CBs3b MEKIY
MeTtox MHTEPBAJIOB HENPEePbIBHOCThI0 U AU(PPEepeHINpPYEeMOCTbI0 (YHKUUU B TOUYKE. AJTOPUTM peIeHHs 2
HEPABEHCTB METO/IOM UHTEPBAJIOB
KomOuHupoBaHHOE 3aHsTHE
Tema 6.5 Coneprxanne y4eOHOT0 MaTepuasa
I'eomerpuuecknii u | ['eomMeTpuyecKknii CMbICT TPOM3BOIHONW (DYHKIIMM — YIJI0BOM KO3((UIMEHT KacaTelbHOW K
buznyeckuit cMBICH | TpaduKy (GYHKIUMM B TOYKE. YpaBHEHHME KacaTelbHOW K rpaduky (QyHKUHU. AJTOpUTM 2
IIPOU3BOJHON COCTaBJICHHsI YpaBHEHHsI KacaTelbHOM K rpaduky pyHkimu y=f(x)
KomOunnpoBanHoe 3aHsTHE
Tema 6.6 @usnueckuii | Comepkanue y4eOHOro MaTepuasia
CMBICII  IIPOM3BOAHONM B | OU3MUeCKUi (MEXaHWYECKH) CMBICI MPOU3BOJHOM — MIHOBEHHas CKOPOCTb B MOMEHT )
npodeccuoHaIbHbIX BpemeHH t: v =S’ (1)
3aza4ax IIpakTnueckoe 3aHaTHe

OK1, OK 2,

OK 3, OK 4,

OK 5, OK 6,
OK7
K 3.2
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Tema 6.7
MOHOTOHHOCTD (YHKIIHH.
Touku 3KCcTpEMyMa

Cojnepikanue y4eOHOro MaTepuaia

Bospacranue u yObiBaHMe (DyHKIMH, COOTBETCTBHE BO3PACTaHUs U YObIBaHUS (DYHKIUH 3HAKY
npou3BogHON. [loHATHE NPOM3BONHOM BBICHIETO IIOPsNKA, COOTBETCTBUE 3HAKA BTOPOU

IIPOM3BOIHOM BBINYKJIOCTH (BOTHYTOCTH) (DYHKIMHM Ha OTpe3Ke. 3aJadyd Ha MaKCUMyM H 4
MuHUMYM. [loHATHE acHMOTOTHI, CIOCOOBI HMX OMNpEAeNeHHs. AJNTOPUTM HCCIEIOBAHHS
(GYHKLIMU ¥ IOCTPOEHUs €€ rpaduka ¢ MOMOLIbI0 NPOU3BOJHOM. [IpoOHO-TMHEHHas PYHKIUS
KoMOuHMpOBaHHOE 3aHSTHE
Tema 6.8 Copep:xanue yueOHOro MaTepuana
Hccnenosanne ¢pynkuuil u | McenenoBanue GyHKIMKE HA MOHOTOHHOCTD U MIOCTPOCHUE TPadUKOB. 4
nocTpoeHue rpadukoB KomOnHupoBaHHoOe 3aHATHE
Tema 6.9 HaubGonbmee u | Conepikanue yueOHOTo MaTepuana
HauMEHbIIIEEe 3Ha4eHus | Haxoxxaenne HanOOJNbIIET0O WM HAaUMEHBIIETO 3HA4YeHUH (YHKIMIA, MMOCTpOEHHE TpaguKOB ’
byHKIIU MHOT'O4JIEHOB C MCII0Jb30BaHUEM allapaTa MaTEMaTUYECKOro aHaIn3a
KoMOuHMpOoBaHHOE 3aHATHE
Tema 6.10 Haxoxnenue | [IpodeccHoHaIbHO-OPMEHTHPOBAHHOE co/iep:KaHMe (coiep:KaHue MPHUKJIATHOT0 MO1YJIs)
ONTHMAJILHOr0 pe3ynbTara | HauMmenbliee 1 Hanbospliee 3HaYeHNE PYHKIINH 6
C IIOMOLIBIO HPOI/I3B0I[HOI7I HpaKTI/IquKoe 3aHATUE
B IPAKTHUYECKHX 3aJa4ax
Tema 6.11 Pemenue 3anau. | Copeprkanue yueOHOro Marepuana
[Mponssognas Qynknuu, ee | Gopmyasl u mpaBuna auddepenuuposanus. MccienoBanue (YHKIUA € TOMOIIBIO >
IIPUMEHEHNE npon3BoiHOM. Hanbosbiiee 1 HanMeHblee 3HaueHus: QyHKIUU
KonTtposnbHas pabora
Pasznen 7. MHokecTBa. DJjIeMeHThI TeoprHu rpagos 10
Tema 7.1 MHoxecTBa Conepxanue yueOHOro MaTepuasa
ITonsitue MHOXkecTBa. [TogMHOXkecTBO. Oniepanuy ¢ MHOKECTBAMH 2
KomOuHupoBaHHOE 3aHATHE OK 1. OK 2
Tema 7.2 Omnepanun c | IlpodeccnoHa/ibHO-OPHEHTHPOBAHHOE cOepKaHue (coaepKaHue MPUKJIATHOI0 MOIYJIs) HK, 39 ’
MHO>KECTBaMH Onepanuu ¢ MHOXKeCTBaMU. Penienne npukiagHbixX 3a1a4 2 ’
[IpakTnueckoe 3aHaTHe
Tewma 7.3 I'padsr Coneprxanne y4eOHOT0o MaTepuasa 4

[Tonsarue rpada. Cs3HbIA rpad, nepeBo, HUKI rpad HA IIIOCKOCTH
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ITpakTryeckas pabora

Tema 7.4 Pemenune 3amau.
MmuoxectBa, ['padpr 1 ux

Copep:xanue yueOHOro Marepuana

Onepaunn ¢ MHoxectBamu. OmnucaHue PCATBbHBIX CI/ITyaI_[I/Iﬁ C IIOMOIIBIO MHOXCCTB.

IpUMEHEHHE ITpuMeHeHue rpadoB K pelICHUIO 3a/1a4 2
KontponbHas pabora
Pa3nes 8. MHOrorpaHHUKH U Tesla BpalleHUs 42
Tema 8.1 Bepumnsl, | Copepixanue yueOHOro Matepuana
peodpa, rpanu | [lonsitue MHOrorpaHHuka. Ero simeMeHTh: BeplIuHBI, pedpa, rpaHu. Juaronans. CeueHue. ’
MHOI'OI'paHHHMKA Bbinykiible ¥ HEBBITYKJIbIE MHOTOTPAaHHUKU
KomOnHupoBaHHOE 3aHATHE
Tema  8.2lIpusma, ee | Conepikanue yueOHOro MaTepuana
cocrapjsirome, cedenue. | [lonsarue npusmsl. Ee ocHoBaHus u GokoBble rpaHu. Beicota nmpusmel. [Ipsmas u HakinoHHas >
Ilpamas wu  npaBunbHadg | npusma. [IpaBunbHas npusma. Ee ceuenue
IPU3MBI KomOnHupoBaHHOE 3aHATHE
Tewma 8.3 Coneprxanne yaeOHOro Marepuasia
gapannenennnen, K}é6. [Tapannenenunen, cBolcTBa NPSAMOYTOJIBHOTO Napaienenunena, ky6. Cedenue KyoOa, ’ OK 1, 0K 2,
eueHue Ky0a, | mapannenenumneaa
HapauIeICeuIeaa KomOuHupoBaHHOE 3aHsATHE %If( 35’ (O)IIE Aé’
Tema 8.4 Ilupammma, ee | ComepkaHue ydeOHOro Marepuasia OI’( 7 ’
cocraBisrome, cedeHue. | [lupamuna u ee snemenTtsl. Ceuenue nupamuisl. [IpaBunbHas nupamuaa. YcedeHHas K 3.2
[IpaBunpHass  mMpamuja. | mupaMuIa 2
VYcedeHHas nupamMua
KomOnHupoBaHHOE 3aHATHE
Tema 8.5 bokoBas wu | Comepikanue ydeOHOTo MaTepuasia
MoJTHAs noBepXHOCTh | [Tnomans 60KOBOM M MOIHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI 2
MPU3MBI, TUPAMHU/IBI Kom0OunnpoBanHoe 3aHsTHe
Tema 8.6 Cummerpuss B | ComepkaHue ydeOHOro MaTtepuasia
Kybe, mnapamenenunene, | CAHMMETpUs  OTHOCHTENIBHO  TOYKH, MNpsMOH, Iwiockoctd. Cummerpust B KyOe, ’
npusMe, nupamue napajuiesienunesie, npusme, nupamue
KomM0OuH1poBaHHOE 3aHsTHE
Tema 8.7 [Ipumepsl | IlpodeccnoHaIbHO-0PHEHTHPOBAHHOE COACPKaAHHE (CoAepKaHHe NMPUKJIATHOI0 MOLYJIs) 6
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CUMMETpHUH B ipodeccuu

CummeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHHUKE, B ObITY

HpaKTI/ILIeCKOC 3aHATUC

Tema 8.8 IlpaBuiibHbIE

Conepkanue y4eOHOro MaTepuaia

MHOI'OI'PaHHHKH, uXx | IloHaTne npaBuIbHOr0 MHOrorpaHHuka. CBOMCTBA NPaBUIbHBIX MHOIOIPaHHUKOB 2
CBOICTBa IIpakTHyeckoe 3aHsATHE
Koncyabranumn 6
IIpome:xxyTounas arrecranusi (JK3aMeH) 6
Tema 8.9 Humuuap, ero | Comepikanue ydeOHOro Marepuasia
cocrapisirone.  Ceuenue | L{unmmuap u ero snemenTsl. CedeHue MumHapa (apauielbHOe OCHOBaHUIO U ocH). Pa3BepTka 4
LHWIMH]Ipa LWIMH]pa
KomOuHupoBaHHOE 3aHsTHE
Tema 8.10 Konyc, ero | IlpodeccnoHa/ibHO-OPHEHTHPOBAHHOE COepKaHue (CoAepsKaHue MPUKJIATHOT0 MOIYJIsl)
cocrapisromue. Ceuenne | Konyc u ero snementsl. CeueHne KOHyca (IapajuieibHOE OCHOBAHUIO M MPOXOSIICe Yepes ’
KOHyca BEPIINHY), KOHMUECKUE cedeHus. Pa3BepTka KoHyca
KomMOuHnpoBanHoe 3aHsTHE
Tema 8.11 VYceuennsnii | Copepikanue yueOHOro MaTepuaa
KOHYC. Ceuenue | Vceuennslit kKonyc. Ero oopa3syronias u Beicota. CeueHHE YCEUSHHOTO KOHYca 2
YCEUEHHOr'0 KOHYCa KomOuHupoBaHHOE 3aHsATHE
Tema 8.12 Ilap u cdepa, | Coneprxkanue yueOHOro Marepuana
UX CEYCHUS [Tap u chepa. Bzaumuoe pacnonoxenue cepsl u miockoctu. Cedenue mapa, chepsl 2
KomOuHupoBaHHOE 3aHsTHE
Tema 8.13 Tlonstue 006 | Comepkanue ydeOHOro MaTepuasia
oboveme Tena. OtHomenue | [Tonsitue 00 oOveme Tema. OObeM Kyba W MPsIMOYrosibHOTO mapamutenenunena. O0bem
00BEMOB ITOJOOHBIX TEI npusMbl U TwIHHApa. OTHOIIEHHE O0BEMOB TOMOOHBIX Tel. [ €OMETPUYECKUN CMBICIT 4
OINpeAenuTeNs 3-ro nops,iKa
KombOunnpoBanHoe 3aHsTre
Tema 8.14 OO0wvembr wu | Comepkanue y4eOHOro MaTepuasia
miomaa  nosepxHocrter | OObeMbl mHpaMuabl U KoHyca. O0bem mapa. [1nomaam noBepXxHoCTeH Tel 2
TEeJ KombOunnpoBanHoe 3anstue
Tema 8.15 Coneprxanue yueOHOro MaTepuaia 2
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KoMOunauun
MHOTOTPAaHHUKOB H  Tel

KoMOuHanmu reoMeTpiuaecKkux Tell

HpaKTI/ILIeCKOC 3aHATUC

BpallleHus
Tema 8.16 Coneprxkanue y4eOHOro MaTepuasa
I'eomerpuueckue Hcnonp3oBaHne KOMOWHAIMi MHOTOTPDAaHHMKOB M TeJI BpalleHUs B  MPAKTHKO- >
KOMOMHAIMM HA IPAKTUKE | OPUEHTHPOBAHHBIX 33]a4ax
[IpakTrueckoe 3aHsTHE
Tema 8.17 Coneprxkanue ydeOHOro Marepuasia
Pemenune 3a1a4. | OOBEeMbI U MIIOIIAU TOBEPXHOCTH MHOTOIPAHHUKOB U TEJ BPAICHUS 2
Muororpannukn ¥ Tena | KonrponsHas pabora
BpallleHus
Pa3nen 9. [lepBooOpasnasi pyHKUMHU, ee IPUMEHEHUE 14
Tema 9.1 IlepBoobpasnas | Conep:kanue yueOHOro MaTepuana
(G yHKITHH. IIpaBuna | 3amaya O BOCCTAHOBJIIGHMM 3aKOHA JBIDKCHHS 10 W3BECTHOW ckopoctu. [lonsTue
HaXO0XJICHUs uHTerpupoBanus. O3HaKOMJIEHHE C MOHSATHEM MHTErpaja U MepBOOOpasHON i (QyHKIUH
epBOOOPA3HBIX y=f(x). Pemenue 3amadu Ha CBA3b NEpBOOOpa3HOM M €€ NPOU3BOAHON, BBIUHCICHHE 2
nepBooOpazHoil s naHHON ¢yHkumu. Tabnuna ¢hopmyn A8 HAXOXKIAEHUS MEPBOOOPA3HBIX.
W3ydeHue npaBuiia BEIYMCIEHHSI IEPBOOOPa3HON
KomOuHupoBaHHOE 3aHsATHE
Tema 9.2 [Tnomane | Coxeprkanue yueOHOTO MaTepraia OK 1, OK 2,
KPUBOJIMHEWHOU 3ajaud, NPUBOISAUIME K TMOHATHIO OMNPENEICHHOTO HHTErpajla — O BBIYMCICHHUM IUIONIAAH OK 3, OK 4,
Tparneuuy. @®opMyia | KpUBOJIMHEHHON Tpamenuy, O TepeMeleHHH TOYKd. [IoHsATHE OompenenéHHOro WHTerpaja. ’ OK 5, OK 6,
Herorona — JleiiGHuna I'eomerpuueckuil 1 Qu3MUecKuil cMbICT ompeneneHHoro unrerpaina. @opmyna HproroHa— OK7
JleitOHuIa K 3.2
KomMbOunnpoBanHoe 3aHstue
Tema 9.3 Copep:xanne yueOHOro MaTepuana
Heonpenenennslit u | [loHATHE HEONIPENEIEHHOTO0 HHTETpasIa 2
ONpPE/ICNICHHBII HHTErpaibl | KoMOMHMPOBaHHOE 3aHATHE
Tema 9.4 Tlonstue 0060 | Comepikanue ydeOHOTo MaTepuasia
ONpEACICHHOM HHTErpane | 'eoMeTpuueckuii CMbICI ONPEAEIEHHOr0 HHTErpaia 2

KaK IJI0IAAH
KPUBOJIMHEHHOHN TPANeLU

KomOunnpoBanHoe 3aHATHE
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Tema 9.5
OnpeneneHHblii  UHTErpal

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ CoICpKaHuEe (couepma}me NMPUKJIAAHOTO MO)Iy.]'IH)

I'eomerpuueckuii cMbIc onpeeieHHoro narerpaia. @opmysna Heiotona - JleiiOHuIa.

B KU3HU Pemenne 3amau Ha NpUMEHEHHE HHTETpala JUIS BBIYMCICHHUS (PU3UYECKUX BEIWYHH H 4
Ionanaei
[IpakTuueckoe 3aHaTue
Tema 9.6 Pemenue 3anau. | Conepikanue yueOHOro mMaTepuana
IlepBoobOpa3nas ¢yHkuuy, | Ileppoobdpasnas Gpyukumu. [IpaBuina HaxoxkaeHns epBoobdpasHbix. Ee npuMenenue 2
ee MpUMEHEHUe KonTponbHas padbora
Pa3nes 10. Crenenu u kopHu. CteneHHasi QyHKIHSA 12
Tema 10.1 Crenennas | Conepkanue y4eOHOro Marepuasia
(ynkuus, ee cBo¥cTBa [lonsiTHE KOPHS N-OM CTENEHU U3 IEUCTBUTENBHOIO uncia. DyHKuuu y = 'wl..& UX CBOWCTBA U )
rpaduku. CBOICTBA KOPHS N-OM CTENEHU
KoMOuHMpOoBaHHOE 3aHATHE
Tema 10.2 Copep:xanue yueOHOro MaTepuana
[Ipeo6pa3zoBanue [IpeoOpa3oBaHne MppallMOHAIBHBIX BbIPAKEHHH 2
BBIDAKEHUH C KOPHAMH N- | KOMOMHHUPOBAHHOE 3aHSTHE
Oif cTeneHu
Tema 10.3  CsoiictBa | CozmepkaHue yueOHOro MaTepuana OK 1, OK 2,
CTETNIEHM C panuoOHaILHBIM | [IoHsATHE CTeneHu ¢ JIIoObIM palMoHaIbHBIM MTOKa3zaTeneM. CteneHHble QyHKINU, UX CBOICTBa ’ OK 3, OK 4,
u JEUCTBUTENLHBIM | ¥ rpaduKu OK 5, OK7
MOKa3aTeNsIMU KomM0OuH1poBaHHoe 3aHsTHE
Tema 10.4  Pemenue | Conepxanue yueOHOro Marepuasia
UppalMOHATIBHBIX PaBHOCMIIBHOCTh UMppaIMOHATIBHBIX YpaBHEHHM M HEpPaBEHCTB. MeToAbl HUX pEeLIeHHUS. 4
YPaBHEHUU U HEPABEHCTB | PemieHue uppanmoHaIbHBIX YPaBHEHUH U HEPABCHCTB
KomOuHupoBaHHOE 3aHATHE
Tema 10.5 Crenenn wu | ComepkaHue ydeOHOro MaTepuasia
KOPHH. Crenennas | Onpenenenue crerneHHoi QyHkuuu. Mcmonp3oBanue ee CBOWCTB NPU PELICHUW YpaBHEHUH U )
byHKIIUS HEPABEHCTB
KonTtposnbHas pabora
Pa3nen 11. [loka3aTenbHast pyHKIuA 16 OK 1, OK 2,
Tema 11.1 ‘ Conepxanue yueOHOro MaTepuaa 4 OK 3, OK 4,
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[okazatenpHast QyHKIMS,
€e CBOICTBA

CreneHp ¢ IpOM3BOJBHBIM JIEHCTBUTENBHBIM IOKa3aTeneM. OlpenencHue IoKa3aTeabHOu
¢GyHKLIMHU, ee CBOMCTBA M rpaduk. 3HAKOMCTBO C NPUMEHEHUEM I10Ka3aTeIbHOM (QYHKIUH.
Penienue nmokaszaTesbHBIX YpaBHEHUH (PYHKIIMOHAIBHO-TPA()UIECKUM METOIOM

KombunnpoBanHoe 3ansrue

OK 5, 0K 7

Tema 11.2 Pemenue | Conepikanue yueOHOTO MaTepuana
IIOKa3aTeNbHbIX Pemenne mnoka3zaTeNbHBIX YpaBHEHMH METOJOM YypaBHMBAaHUS IIOKa3aTeled, MEeTOJI0M
YPAaBHEHMI U HEPABEHCTB | BBEJCHWSI HOBOM TEPEMEHHOH, (YHKIMOHAIBHO-TpaUYecKuM MeToIoM. Pemienue 6
II0Ka3aTeJIbHBIX HEPABEHCTB
[IpakTuueckoe 3aHATHE
Tema 11.3  Cucremsl | Conepkanue y4eOHOro Marepuasia
II0Ka3aTeJbHbIX Penienue cuctem noka3aTejbHbIX YpPaBHEHUN 4
ypaBHEHUU KoMOuHMpoBaHHOE 3aHATHE
Tema 11.4 Pemenue 3anau. | Conepkanue yueOHOTo MaTepuana
ITokazarenbHas pyHKUUS | PelneHune MOKa3aTeIbHBIX YPAaBHCHUI METOJOM YypPaBHHBAaHHS IIOKAa3areleidi M METOO0M >
BBEJICHUSI HOBOW NIEPEMEHHOM. Pelenne nokasarenbHbIX HEPAaBEHCTB
KonTponbHas pabota
Paznea 12. Jlorapugmsl. Jorapupmuyeckasi pyHkuus 24
Tema 12.1 Jlorapudm | Comeprkanue yueOHOro MaTepuana
gucna. Jecarnunpii  u | Jlorapudwm uucna. JlecATHIHBIN U HATYPATBHBIA JOTapH(MBI, YHCIIO € 2
HaTypalbHbIA Jorapumel, | KoMOMHHPOBAHHOE 3aHATHE
YHCIIO €
Tema 12.2  CaoiictBa | Conepkanue yueOHOTO MaTepuana OK 1. OK 2
norapupmoB.  Onepanusa | CoiicTa jorapudmos. Onepaiiys JorapupMUPOBAHHS. 4 OK 3’ OK 4’
aorapu(pMUpOBaHUS KomMbuHnpoBanHoe 3aHsTue OK 5’ OK 7’
Tema 12.3 Coneprxanne y4eOHOT0 MaTeprana ’
Jlorapugmuueckas Jlorapudmuueckas GyHKIUS U ee CBONCTBA 4
byHKIMS, ee CBOMCTBa KomOuHupoBaHHOE 3aHATHE
Tema 12.4 Pemenne | Coneprxanue yaeOHOTO MaTepraia
J0rapuPMHUECKUX [Tonatue norapudmuueckoro ypaBHeHUs. Omnepanus HOTEHIMPOBAaHUS. TpU OCHOBHBIX 6

YpaBHEHUH U HEPABEHCTB

METOJla pEIIeHUs JIOrapu(pMUUYECKUX YypaBHEHHI: (QyHKIHMOHAIBHO-TpaQUUECKUl, METOA
MOTEHIIMPOBAHHUS, METOJI BBEICHUSI HOBOM nepeMeHHOH. Jlorapudmuyeckie HepaBeHCTBa
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KoMOuHmpoBanHoe 3aHATHE

Tema 12.5  Cucremsl | Conepkanue yueOHOro MaTepuasa
JOTapuUPMHUECKUX AJNTOPUTM pELICHHsI CUCTEMBI ypaBHEHUN. PaBHOCHIBHOCTD JIOTapu(MUUECKUX YPAaBHEHUN U ’
ypaBHEHUH HEPABEHCTB
KoMOuHMpoBaHHOE 3aHATHE
Tema 12.6 Jlorapugpmst B | [IpodeccnoHabHO-OPHEHTHPOBAHHOE COAeP:KaHNe (Coep:KaHNe NPHKJIATHOTO MOTYJIs)
HPUPOJIE U TEXHHUKE [Ipumenenue norapudma. Jlorapudmuueckas cnupanb B npupone. Ee maremartuueckue 4
CBOICTBa
ITpakTHyeckoe 3aHsTHE
Tema 12.7 Pemenne 3anau. | Conepkanue ydeOHOro Marepuasia
Jlorapugmsl. Jlorapudmuueckas ¢pynkius. Pemenne npoctedmux sorapuMuuecKux ypaBHEHH I 2
Jlorapudmuueckas KonTponbhas padota
byHKIHISA
Pa3nes 13. DiieMeHTbl KOMOMHATOPUKHU, CTATUCTUKHU U TEOPUH BEPOSITHOCTEH 24
Tema 13.1  OcnoBubie | Conepkanne y4eOHOro Marepuasia
HOHATUA KOMOMHATOPUKU | [lepecTaHOBKH, pa3MEIleHHUs, COUCTAHHSL. 4
KomOnHupoBaHHOE 3aHsTHE.
Tema 13.2  CoOsitHe, | ComepikaHue yueOHOro MaTepuana
BEPOSITHOCTD coObIThsA. | COBMECTHBIE M HECOBMECTHBIE COOBITHS. TeOopeMbl O BEPOSITHOCTH CYMMBI COOBITHH.
Cnoxenne M yMHOXEHME | YCIOBHAas BEPOSTHOCTh. 3aBHCHUMBIE M HE3aBHCHMBIE COOBITHSA. TeopeMbl O BEpOSTHOCTH 4
BEPOATHOCTEMN MIPOM3BEICHUS COOBITHIA. OK 1, 0K 2,
KomOuHupoBaHHOE 3aHsTHE OK 3, OK 4,
Tema 13.3 BepostHocts B | [IpodeccrnonaibHO-OpeHTHPOBAHHOE co/lep:KaHue (coepKaHue NPUKIATHOTO MOTYJIs1) OK 5,0K 7
npodecCHOHATBHBIX OTHOocHTeNbHAs 4YacToTa COOBITHS, CBOMCTBO ee ycroiiumBocTH. CTaTHCTHYECKOE 4 IK 3.2
3aayax omnpezeneHue BeposiTHOCTU. O1leHKa BEPOSITHOCTH COOBITUS
[IpakTnueckoe 3aHaTHe
Tema 13.4 Juckpernas | CopepikaHue yueOHOTo MaTepuana
ciy4yainHas Benn4uHa, | Bunel ciydailHeix BenuuuH. OnpeneneHue IUCKPETHOW CIydyalHOM BEIMYMHBL. 3aKOH 4
3aKOH €€ pacIpeaeaeHus pacnpeeseHus: AMCKPETHOM cilydyaiilHOM BeIU4MHbI. E€ uncioBble XapaKTEpUCTUKH
KomOunupoBanHoe 3aHsTne
Tema 13.5 3agaun | CozmepkaHue yueOHOTO MaTepuaa 2
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MaTeMaTU4eCKON Bapuannonnsit psg. Ilomuron wactor u rucrtorpamMma. CTaTUCTUYECKUE XapaKTEPUCTUKU
CTaTUCTUKHU psiza HaOMI01aeMbIX JaHHBIX
KoMOuHMpoBaHHOE 3aHATHE
Tema 13.6 IIpodeccrnoHabHO-0PHEHTHPOBAHHOE CoJepkaHNe (CoAep:KaHue MPUKJIATHOT0 MOILYJIs)
CocraBnenue Tabmun u | [lepBuuHas 00pabOTKa CTATUCTUYECKMX JaHHBIX. [ paduueckoe WX MpPEICTaBICHHE. 4
JMarpaMM Ha MPaKTHKE HaxoxaeHnue cpeTHuX XapaKTepUCTHK, HAOIIOAaeMbIX JaHHBIX
[IpakTnueckoe 3aHsiTHE
Tema 13.7 Pemienne 3anau. | Conepkanue ydeOHOro Marepuasia
ONEMEHTHI DOnemeHThl KOMOWHATOpUKH. COOBITHE, BEPOSITHOCTH COOBITUS. CIOXKEHHE W YMHOXKEHHE
KOMOMHATOPHKH, BEPOSATHOCTEH 2
CTaTUCTUKKM ¥ Teopuu | KonTponbsHas pabora
BEPOSATHOCTEN
Pa3nen 14. YpaBHeHHs 1 HepaBeHCTBA 24
Tema 14.1 Coneprxkanue y4eOHOro Marepuasia
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTE  ypaBHEHMM u  HepaBeHCTB. OmnpeneneHus. (OCHOBHBIE  TEOPEMBI
YPAaBHEHMH M HEPABEHCTB. | pAaBHOCWJIBHBIX TIEpeXo/aXx B YypaBHEHUSAX M HepaBeHCTBax. OOIIME METOAbl pelIeHUs
OO1ue MEeTOIbI PEIIEHNsT | ypaBHEHHI: MEpPexXoj OT paBeHCTBAa (YHKIMH K PaBEHCTBY apryMEHTOB JUIi MOHOTOHHBIX 4
GyHKIMH, METON pAa3JIoKEeHHs Ha MHOXHUTENIH, METOJ] BBEJIEHUS HOBOM INEpEeMEHHOM,
(GYHKIMOHATBHO-TpapUUeCKU MeTo
KomOunupoBanHoe 3aHsTne
Tema 14.2 TI'papuuecknii | Comeprkanue yueOHOro MaTrepuana 8§ ;’ 8§ i’
METOA pemenus | O0mue MeToIbl pPELIeHHs HEpaBEHCTB: IEpPEeXoJ OT CpPaBHEHUs 3HAueHWH (yHKUMHA K OK 5’ OK 6,
YpaBHEHUH, HEPABEHCTB CPaBHEHHIO 3HAUYE€HUN AapryMEeHTOB JJii MOHOTOHHBIX (DYHKUMN, METOJ HHTEPBAJIOB, 2 O’K7 ’
¢byHkunOHATBHO-Tpaguueckuii Meron. ['paduueckuit Meron pelleHHs ypaBHEHUH W K 3.1
HEPABEHCTB
KomOuHupoBaHHOE 3aHATHE
Tema 14.3 Vpauenus u | Comepkanue ydeOHOro Marepuasia
HEPABEHCTBA C MOJYJIEM Onpenenenne Monynd. Packpeite moxynst mo ompezneneHuto. Ilpocreiimme ypaBHeHus u
HepaBeHCTBa ¢ MoAyieM. IIpuMeHeHne paBHOCUIIBHBIX MEPEXOJOB B ONPEAEIEHHBIX THUIaX 4
YPaBHEHUI U HEPABEHCTB C MOJYJIEM
KomOunnpoBaHHOE 3aHATHE
Tema 14.4 Coneprxanue yueOHOro MaTepuasa 4
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YpaBHEHMs U HEPABEHCTBA
C ImapaMeTpaMu

3HaKOMCTBO ¢ napameTpoM. [Ipocrelinine ypaBHEeHUSI 1 HEPABEHCTBA C TAPaMETPOM

KOM6I/IHI/IpOBaHHOC 3aHATHC

Tema 14.5 CocraBneHue u
peleHue

HpO(l)eCCI/IOHaJILHO-OpI/IeHTI/IPOBaHHOQ CoICpKaHuEe (couepma}me NMPUKJIAAHOTO MO)Iy.]'IH)

Pemenne TekCTOBBIX 3aJa4 HpO(l)eCCI/IOHaJ'IBHOl"O COACPpIKAHUA

po(heCCHOHANBHBIX 3a/1a4 | [IpakTUYecKUe 3aHATHUS s
C MIOMOUIbIO YPaBHEHU
Tema 14.6 Coneprxkanue y4eOHOro Marepuana
Penienune 3aga4. | OOmme MeToAbl pelIeHUs YpaBHEHHWH. YpaBHEHHs W HEpPaBEHCTBA C MOAYJIEM H C ’
VYpaBHEHUS U HEPABEHCTBA | apaMeTPaMH

[IpakTHueckoe 3aHsTHE
Koncyabranumn 6
IIpomexyTounas arrecTauus (IK3aMeH) 6
Bceero: 304

29




3. YcaoBus peanu3anum NporpaMmMbl 001eo0pa3oBaTeIbHON TUCHHILINHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIbHOMY MaT€PUAJBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanu3anus nporpaMMbl AUCHHUIUTMHBI TPEOyeT HANNYNS YIeOHOT0o KaOMHETa MaTeMaTHKHY.
O6opynoBanue yaeOHOTo KabUHeTa!

- HI0CaI0OYHBIE MECTA 110 KOJIMYECTBY 00yUarOIIUXCs;

- pabouee MeCTO IIpenoaaBaTes;

- KOMILIEKT Y4eOHO-HarJISTHBIX TOCOOUIA;

- 3aJlaHus U KOHTPOJIbHBIX padoT;

- npo¢eCCHOHATLHO OPHEHTUPOBAHHBIC 33 JaHHS;

- MaTepHajbl IK3aMeHa.
TexHuueckue cpencTBa 00ydeHus:

- HepCOHAIILHBIA KOMITBIOTED C JIMIIEH3MOHHBIM NPOrPAMMHBIM 00ECTIeYeHUEM.

3.2. UnpopmanmnonHoe obecnieuenne odyuenus. [lepeyenb pekoMmeHnayeMbIX y4eOHbIX U3JAHMI,
HNuTepHeT-pecypcoB, A0NOTHUTEIbHOMI JIUTEPATYPhl

OcCHOBHbBIE H3TaAHUA

1. bammakos, M. U., Matematuka : yueOnuk / M. U. bammakos. — Mocksa : KnoPyc, 2022. —
394 ¢. — ISBN 978-5-406-09589-8. — URL: https://book.ru/book/943210 (mara oOparieHus:
26.06.2023). — TekcT : 2JIEKTPOHHBIH.

2. bammakoB, M. U., Maremaruka. Ilpaktukym : yudeOHO-IpakTHueckoe mnocobue / M. W.
bammakos, C. b. Outuna. — Mocksa : KuoPyc, 2023. — 294 ¢. — ISBN 978-5-406-10588-7. — URL:
https://book.ru/book/945228 (nata obpamenus: 26.06.2023). — TekcT : 371€KTPOHHBIM.

3. baxtuna, E. B., KoMIIJIeKT KOHTPOJIbHO-U3MEPHUTEIBHBIX MAaTEPHAJIOB IS IPOBEPOYHBIX PaOOT
no yueOHoW mucruruinHe "Matemaruka" : moHorpadus / E. B. baxtuna, M. JI. Kopsakuna, H. H.
[ynareeBa, Y. U. KuceneBa. — Mocksa : Pycaitnc, 2019. — 77 ¢. — ISBN 978-5-4365-3744-3. —
URL: https://book.ru/book/934593 (nata obpamienus: 26.06.2023). — TekcT : 2IE€KTPOHHBIH.

4. Tynusan, b. ., DnemenTs! Bbicuied Marematuku : yueOHoe mocodue / b. 1II. I'ynusn, T'. b.
I'ymustn. — MockBa : KnoPye, 2023. — 436 c. — ISBN 978-5-406-11415-5. — URL:
https://book.ru/book/949350 (mata obpamenus: 26.06.2023). — TeKcT : 2JI€KTPOHHBIH.

5. Mzwba, T. C., Marematuka. [Ipaktukym : yuebnoe mocobue / T. C. [/[3t00a. — Mocksa :
Pycaiine, 2023. — 202 c¢. — ISBN 978-5-466-03198-0. — URL: https://book.ru/book/949694 (mara
obpamenusi: 26.06.2023). — TeKCT : 2MEeKTPOHHBII.

6. Maremaruka: anreOpa M Hadajga MaTeMaTHYEeCKOro aHaiu3a, reomerpus. Anrebpa v Havana
Matemaruueckoro a”anumsa. 10-11 xmacc. Anumos IIILA., Komsarun FO.M., TkaueBa M.B. u npyrue. -
M: IIpocsemienue, 2022.

7. Marematuka: anreOpa ¥ Hadajga MaTeMaTHYeCKOro aHaiusa, reomerpus. ['eomerpus. 10-11
kiacc. AranacsH JI.C., byry3zoB B.®., Kanomues C.b. u apyrue. - M: [Ipocsemenue, 2022.

8. DOiiceiMont, M. M., COopHuk 3anau qig noarotoBke k EI'D mo maremaruke (mpoQuibHBIN
ypoBeHb) : yueOHoe mocodue / M. M. Diiceimont. — Mocksa : Pycaiinc, 2023. — 316 ¢. — ISBN 978-5-
466-01997-1. — URL: https://book.ru/book/947044 (mata oOpamenus: 26.06.2023). — Tekct :

JJIEKTPOHHBIN.
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DJIeKTPOHHbIE U3IAHNUS

1. Bceepoccuiickue wunTepHer-onumnuaabl. - URL: https://online-olympiad.ru / (mara
obpamenust: 12.07.2022). - TekcT: 37EKTPOHHBIMH.

2. Enunas xommekuus mUQpPOBBIX oOpasoBarenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru (mara obpamenus: 08.07.2022). - TekcT: 3IEKTPOHHBIN.

3. Nudopmannonnas cucrema «EauHOe OKHO JOCTyma K 0Opa3oBaTelIbHBIM pecypcamy. -
URL: http://window.edu.ru/ (mata o6pamenus: 02.07.2022). - TekcT: 31eKTPOHHBIH.

4. Hayunast osnexktponnas Oubmuoreka (H3B). - URL: http://www.elibrary.ru (marta
obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

5. OTkpeiThiil KOMUTeK. Matematuka. - URL: https://mathematics.ru / (mata oOpaieHus:
08.06.2022). - TeKcT: 3IEKTPOHHBIMH.

6. [ToBTopum Mmatemaruky. - URL: http://www.mathteachers.narod.ru / (mata oGpamieHus:
12.07.2022). - TeKCT: 37E€KTPOHHBIMU.

7. CnpaBo4YHUK o MaTeMaTHKE U1 [IKOJILHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara oOpamenus: 12.07.2022). -  Tekcr:
3JIEKTPOHHBIM.

8. Cpennsisi marematudeckass uHTepHeT mikona. - URL: http://www.bymath.net/ (mata
obpamenust: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

0. Oenepanbhblii optan «Poccuiickoe obpazoBanue». - URL: http://www.edu.ru/ (mata
obpamienust: 02.07.2022). - TekcT: 3JeKTPOHHBIH.

10. OenepanbHblii  LeHTp  UHGOPMaLMOHHO-0Opa3oBaTenbHbIX  pecypcoB. -  URL:

http://fcior.edu.ru / (nara oopamenus: 01.07.2022). - TekcT: 371€KTPOHHBII
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4. KOHTPOJIb M OLIEHKA Pe3yJbTATOB OCBOCHUS YUEOHOM TMCIUTLIAHBI

'ATIOY CO «blIIT», peanusyroliee NOArOTOBKY I10 IporpamMme Y4eOHOM AMCLUIUIMHBI,
obecreyrBaeT OpraHu3aluio U MPOBEICHUE TEKYLLEro KOHTPOIIS 3HAHUH U IPOMEXYTOUHYIO aTTECTAaLUIO
oOyvaromuxcs. llopsmok u conmepkaHWe TEKyLIIero KOHTPOJS M IMPOMEXKYTOYHOH aTTecTaluu
pernamentupyercsi «llomoxxkennem o ¢Qopmax, NEPUOIMYHOCTH U MOPAJKE TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH U MPOMEKYTOYHOH aTTectanuu odydaromuxcs no nporpammam CI1O» bormanoBuuckoro
IIOJINTEXHUKYMa.

Texymmii KOHTPOJb 3HAHMH (YCIIEBAEMOCTH) MPOBOIMUTCS MpPEIoIaBaTeseM Ha JII000M M3 BHJIOB
yueOHbIX 3aHATHHA. POPMBI TEKYIIEro KOHTPOJIS BBIOMPAIOTCS NMPENOAABATENEM MCXOJS U3 clelupUuKu
y4eOHOH TUCIMITIIMHBI U UHAWBUAYAIBHBIX OCOOCHHOCTEH 00yJarOIuXCs.

dopMoii MPOMEKYTOUHON aTTECTAllMU M0 yIeOHON AMCHUIUIMHE sBisieTcs auddepeHIIMPOBAHHBIMN
3a4eT, KOTOPBIH MIPOBOAUTCA MOCIIE 00y4YeHUs 0 YIeOHOM AUCIUTUINHE.

s arTecranuu odydaromuxcs co3garorcs (Gonabl oneHouHbx cpeacts (POC), no3posstomue
OLICHUTb PE3YyJbTaThl OCBOCHHS IUCUMIUIMHBL. (DOHIBI OLEHOYHBIX CPEICTB JUI IIPOMEKYTOUHOH
aTtTtecranuu paspadarsiBatorcs u yreepxknatorcsa [AIIOY CO «bIIT» camocTosiTensHO.

OOC BKIOYAIOT B ce0 MENaroruyeckue  KOHTPOJIbHO-U3MEPUTENbHbIE  MaTepUalbl,
IpeJHa3HaueHHbIE JUISI ONpEACNCHUS COOTBETCTBUSA (MJIM HECOOTBETCTBMS) HMHIMBUIYaJIbHBIX
00pa3oBaTENbHBIX TOCTH)KEHUI OCHOBHBIM IIOKA3aTENISIM PE3YJIbTaTOB MOJTOTOBKH.

HroroBass oueHKa pe3ylbTaTOB OCBOEHUS JUCLUUIUIMHBI ONpPENENAETCS Kak CpenHee
apu(METHYECKOEe BCEX OICHOK WHAWBUIYAIBHBIX OOpPa30BaTEeNbHBIX JIOCTHIKCHUH, ITOIYYEHHBIX
o0yJaromuMcsi B XOZ€ TEKYILero KOHTPOJs M NPOMEXKYTOYHOM aTrecTalMu. VITOroBble OICHKH
BBICTABJIAIOTCS LIEJIBIMU YUCJIAMU B COOTBETCTBUH C MPABWIIAMHM MATEMAaTU4YECKOTO OKPYIJICHHUS.

Onenka 3HaHMM, YMEHUHM UM KOMIIETEHIMM IO pe3yJbTaTaM TEKYLIero KOHTpOJId W
IIPOMEKYTOYHOM aTTECTAlMU IIPOU3BOAUTCS B COOTBETCTBUM C YHUBEPCAIbHOM IIKAJION:

IIpouent KauecTBeHHas1 OLleHKa HHAUBUIYAJIbHBIX
pe3yabTAaTUBHOCTH 00pa30BaTeJbHbIX TOCTHKEHUH
(MpaBRIILHbIX 0aJs1 (oTMeTKa) BepOaJIbHbIH aHAJIOT

0TBETOB)

90 + 100 S5 OTJINYHO

80 + 89 4 XOpOUIO

7079 3 YAOBJIETBOPUTEIBHO
MeHee 70 2 HE yJIOBJIETBOPUTENBHO

KoHTposib ¥ oOmeHKa pe3ylnbTaTOB OCBOCHHUS  OOIIEOOpa3oBaTENbHONW  TUCITUILIMHBI
PacKpBIBAIOTCST Yepe3 NUCHMIUIMHAPHBIE PE3yNbTaThl, HAMpaBlICHHbIE HAa (OPMHUPOBAHHE OOIIUX U
npodeccHoHaNBbHBIX KOMIIETEHIIUN M0 pa3JiesiaM U TeMaM COJIep KaHus yueOHOro MaTepuana.

Obémasi/npodeccuonanbHast Pasznen/Tema Tun oneHoYHBIX
KOMIIETEHIM S MeponpusITHs

OK 01. Beibupats criocoOsbI P 1, Temal.l, 1.2, 1.31-0/c", 1.4,1.5,1.6 TectupoBanue
pelIeHus 3a1a4 P2, Tems1 2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6 | YcTHBII onpoc
npodeccnoHanbHOM P 3, Temnt 3.1, 3.2, 3.3 I1-o/c, 3.4 MaremaTuueckui
nearebHOCTH npuMennuTenbHo | P 4, Temer 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | nUKTaHT

K Pa3JMYHbIM KOHTEKCTAM II-o/c, 4.8,4.9, 4.10,4.11 NunuBunyanbHas
I1K.3.1 Opranu3oBbIBaTh P 5, Temsr 5.1, 5.2 CaMOCTOSATEIbHAS

1
Ipogheccuonanvroe-opueHmuposanrHoe cooepiicanie
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paboTy nepcoHasna mo
odopmiieHnto u 06padboTke
JOKYMEHTAIMH ITPH TIEPEBO3KE
IPY30B U MMaCCaKUPOB U
OCYIIECTBIICHHIO PAaCYETOB 32

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

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

paborta
[IpencraBnenue
pe3yJbTaToB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKHUX

YCIIYTH, PEOCTaBIsIEMbIE P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor
TPaHCHIOPTHBIMHU P9, Temr1 9.1,9.2,9.3,9.49.5 3ammra
OpraHu3aLMsIMH. P 10, Temsr 10.1, 10.2, 10.3, 10.4 VHIUBUYAJIBHBIX
P11, Temsr 11.1,11.2,11.3 II-0/c, 11.4, MPOEKTOB
11.5,11.6 IT-o/c, 11.7 KonTponpHas padbora
P12, Temsr 12.1,12.2,12.3,12.4 Bremonnenue
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 AK3aMEHAIIMOHHBIX
II-o/c, 13.6 3aJaHUNI
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5
II-o/c, 14.6
OK 02. Ucmons30Bath P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6 TectupoBanue
COBPEMEHHBIE CPE/ICTBA P2, Temn1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | YcTHBIH onpoc
IIOMCKa, aHaJIu3a U P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4eCcKHi
uHTepnpetanyu nHbpopmanuu, | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | nUKTaHT
1 UHGOPMAITMOHHBIE IT-o/c, 4.8, 4.9, 4.10, 4.11 NunusuayanbHas
TEXHOJIOTHH J1J1s1 BBIIOJHEHUS P5, Temer 5.1,5.2 CaMOCTOSITeIbHAS
3a51a4 MpodecCHOHATBHON P 6, Temrl 6.1,6.2,6.3,64,6.5,6.6,6.7 pabora
NEATEIbHOCTHU I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue
[1K.3.1 Opranu3oBsiBaTh P7,Temrr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 pe3yIbTaToOB

paboTy mepcoHana mo
odopmiteHnI0 1 00padboTKe

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

HPaKTHYECKHX PadoT
3aiuTa TBOPUYECKUX

JOKYMEHTAIMU IIPU MIEPEBO3KE P 8, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor
TPY30B U MaCCAXKUPOB U P9, Temnr 9.1,9.2,9.3,9.4,9.5 3ammura
OCYUIECTBJICHUIO PACUETOB 32 P 10, Temsr 10.1,10.2, 10.3, 10.4 WHJUBUTYAJIbHBIX
YCIIYTH, PEIOCTABIISIEMBIE P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, MPOEKTOB
TPaHCIIOPTHBIMU 11.5,11.6 [T-o/c, 11.7 KonTtponbHas pabora
OpraHu3aLMSIMH. P12, Temsr 12.1,12.2,12.3,12.4 Bremonuenue

P 13, Temsr 13.1,13.2,13.3,13.4, 13.5 9K3aMEHaIIMOHHBIX

II-o/c, 13.6 3aJaHui

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

IT-o/c, 14.6

OK 03. IimanupoBats u P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue

peann30BbIBaTh COOCTBEHHOE P2, Tems1 2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6 | YcTHBI orpoc
npodeccuoHansHOE U P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MareMaTH4eCKUi
JINYHOCTHOE Pa3BUTHE, P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | TUKTaHT
MPEAIPUHUMATEIBCKYIO IT-o/c, 4.8, 4.9, 4.10, 4.11 NunuBunyanbHas
NeATEIIHFHOCTD B PS5, Temsr 5.1,5.2 caMOCTOSITeIbHAS
npodeccruonanbHoit chepe, P 6, Temrl 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 paboTta
HCIIOJIL30BaTh 3HAHHUS I10 II-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 [Ipencrasnenue
(MHAHCOBOW TPAaMOTHOCTH B P7 Teme1 7.1,72,73,74,7.5,7.6,7.7 pe3yabTaToOB

Pa3IMYHBIX KU3HESHHBIX
CUTYaIUIX

[T1K.3.1 Opranu3oBbIBaTh
paboTy mepcoHania mo
odopmIteHHIO B 00paboTKe
JOKYMEHTAIUH TPU TIEPEBO3KE
TPY30B ¥ ITACCAKHPOB U

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, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, 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

MPaKTUYECKUX padoT
3amuTa TBOPUECKUX
pabor

3amura
WHWBHyaTbHBIX
IPOEKTOB
KonTposabnas pabora
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OCYILIECTBJIEHUIO PAaCYETOB 3a P12, Temsr 12.1,12.2,12.3,12.4 Bremonnenue
YCIIYTH, PEIOCTABIISIEMBIE P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5 9K3aMEHAIIMOHHBIX
TPaHCIOPTHBIMHU IT-o/c, 13.6 3aJ]aHu
OpraHu3aLMsIMH. P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5

II-o/c, 14.6
OK 04. DddexTuBHO P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
B3aHMOJICHCTBOBATh 1 P2, Temn1 2.1,2.2,2.3,2.4,2.5T1-0/c, 2.6 | YcTHBIH onpoc
paboTaTh B KOJUICKTUBE H P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4 MaremaTuYeCcKHit
KOMaH/e P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 47 | OIUKTaHT
[1K.3.1 Opranu3oBsIiBaTh II-o/c, 4.8,4.9, 4.10, 4.11 NunuBuayanbHas
paboTy nepcoHana mo P 5, Temst 5.1, 5.2 CaMOCTOATEIJIbHAsS
odopmiieHnto u 06padboTke P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 paborta
JOKYMEHTAIIUHU TIPH TIEPEBO3KE IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBienne
IPY30B U [aCCAKUPOB U P7 Temn 7.1,72,73,74,7.5,7.6,7.7 pe3yabTaToOB

OCYILIECTBIICHUIO PACYETOB 3a
YCIIyTH, IPEOCTABISIEMBbIE

I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16,7.17

HNPaKTHYECKUX padoT
3aimuTa TBOPUYECKUX

TPaHCHOPTHBIMHU P 8, Temrr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor
OpraHu3aIsIMU. P9, Temrr 9.1,9.2,9.3,9.4,9.5 3amura

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

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, MIPOEKTOB

11.5, 11.6 IT-o/c, 11.7 KontponpHas padora

P12, Temn 12.1,12.2,12.3,12.4 Bremonuenue

P 13, Temsr 13.1, 13.2,13.3,13.4, 13.5 9K3aMEHaIIMOHHBIX

IT-o/c, 13.6 3aJaHui

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

I1-o/c, 14.6
OK 05. OcymecTBasiTh P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue
YCTHYIO U TUCbMEHHYIO P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | YcTHBII onpoc
KOMMYHHUKAIMIO HA P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 MareMaTH4ecKui
rOCYJIapCTBEHHOM SI3bIKE P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | TUKTaHT
Poccuiickoit denepanuu ¢ I1-o/c, 4.8, 4.9, 4.10, 4.11 NunuBunyanbHas
y4eTOM 0COOCHHOCTEN PS5, Temnr 5.1,5.2 CcaMOCTOSITENbLHAS
COLMAJIBHOTO U KYJIBTYPHOT'O P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 paboTta
KOHTEKCTa P2, Temn1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | Ilpencrasienue

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 pe3yJIbTaTOB

P 4, Temsr 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, Temrr 5.1,5.2

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
II-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11

P7 Teme1 7.1,72,73,74,7.5,7.6,7.7
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, Tems! 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 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
I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5

PAKTUYECKUX padoT
3amura TBOPYECKUX
pabort

3ammra
WHIMBUTyaJIbHBIX
MIPOEKTOB
KonTposabHas padbora
Brimonnenue
9K3aMEHAIMOHHBIX
3aJaHuM

34




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 I1-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6

OK 06. ITposBisaTh
IPaXTaHCKO-TTATPUOTHIECKYIO
MO3UIHUIO, IEMOHCTPUPOBATH
OCO3HAaHHOE MMOBEJCHHE Ha
OCHOBE TPaJUIIMOHHBIX
00IIIeUeTOBEUECKUX
LIEHHOCTEH, B TOM YHCIIE C
Y4eTOM rapMOHHU3AINH
MEXHAIIMOHAIBHBIX U
MEXPEITUTHO3HBIX OTHOIICHHIH,
MPUMEHSTH CTaHIApPThI

P1,Temal.1,1.2,1.31II-0/c,1.4,1.5,1.6
P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 I1T-o/c, 6.11

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

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

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
I1-o/c, 14.6

TectupoBanue
VYeTHBII onpoc
Maremaruueckuit
JTUKTAHT
NunuBunyanbHas
CaMOCTOSITEeJIbHAS
pabora
[IpencraBinenue
pe3yabTaToOB
IPAKTUYECKUX padoT
3aiuTa TBOPUECKUX

AHTUKOPPYIIIUOHHOTO pabort
ITOBEICHUS 3amura
WHIUBUTYAJIbHBIX
MIPOCKTOB
KonTposabnas padbora
Brinmonnenue
9K3aMEHAIIMOHHBIX
3aJIaHUN
OK 07. ConelicTBOBaThH P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6 TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c,2.6 | YcTHBIH ompoc
Cpelibl, pecypcocOepekeHHIO, P 3, Temnt 3.1, 3.2, 3.3 I1-o/c, 3.4 Maremaruueckuit
MIPUMEHSITh 3HAHUSI 00 P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 47 | OUKTaHT
N3MEHEHWH KJIMMaTa, II-0/c, 4.8, 4.9, 4.10, 4.11 NuauBunyanbHas
MIPUHIUIIBI OEPEHKIINBOTO PS5, Temsr 5.1, 5.2 CaMOCTOsATENIbHAs
MPOU3BOJICTBA, I3 (HEKTUBHO P 6, Temrl 6.1, 6.2, 6.3,64,6.5,6.6,6.7 pabora
JIEHCTBOBATh B YPE3BbIYANHBIX IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue
CUTYaIHUSIX P7 Temo1 7.1,7.2,7.3,74,7.5,7.6,7.7 pe3yabTaToOB

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, Temur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 I1-0/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
II-o/c, 14.6

MPAKTHYECKHUX padoT
3aiuTa TBOPUYECKHUX
pabor

3amuTa
WHINBUIYaIbHbBIX
MIPOSKTOB
KonTpomnbHas pabota
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
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