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1. O0mas xapakTepuCTHKA NPUMePHOI padoyeil MporpaMmMbl
001eo0pazoBaTeIbHOM TUCHHUILIHHBI «MaTeMaTuKa

1.1. MecTO JUCUMIVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOi nporpammsl CIIO:
O61eobpazoBaTenbHas AUCHUILTMHA «MaTeMaTHKay SBIsSETCS 0053aTeIbHON YacThiO
00111e00pa30BaTEILHOTO UKJIa 00pa30BaTeNbHOM MporpamMmMbl B cootBeTcTBUU ¢ @I'OC CIIO
no cneranbHocTH 23.02.01 Opranuzaius nepeBo3oK U yIpaBjeHHe Ha TpaHcropTe (10 BUAAM)
1.2. Heau 1 miIaHupyeMblie pe3yJabTaThl 0CBOCHUS IMCIUILINHbI:

1.2.1. Heau JUCUMIINHBI

Copepxanue mporpaMMmbl  00II€00pa3oBaTeNbHOW  JUCHMILIMHBI — «MareMaTuka
HaMpaBJICHO HA JOCTI)KEHUE PE3yJbTaTOB €€ U3yYeHHs B COOTBETCTBUH ¢ TpeboBanusmu OI'OC

COO c yuerom npodeccuonanbHoi HanpasieHHoctd GI'OC CIIO.

1.2.2. [lnannpyemblie pe3yJIbTAThl OCBOCHHS 0011e00pa30BaTEIbHON JMCUMILIUHBI B
coorBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®PT'OC COO

Ocoboe 3HayeHne qucuuIuIinHa uMeeT npu GopmupoBanuu u pazsutiuu OK 1, OK 2 u [IK
3.1.



1.2.2. Ilnanupyemble pe3yJibTaThl 0CBOCHHs 001e00pa3oBaTe/bHONH TUCHUIVINHEBI B c00TBeTCTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

O0mmue KOMIeTeHINH

Ilnanupyemble pe3yJbTaThl 00y4eHHUsI

O0mme

JucuuninHapHblie

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

TIK.3.1 Opranu3oBbeIBaTh paboTy
TIepCOHaNA 1Mo 0(OPMIICHHUIO U
00paboTKe JOKyMEHTAIH IPU
TIEPEBO3KE TPY30B U IACCAKUPOB U
OCYIIECTBIICHHIO PACUETOB 3a YCIYTH,
HPEeOCTaBIIsIeMble TPAHCIOPTHBIMHU
OpraHu3alusIMU.

- TOTOBHOCTb K TPYZY, OCO3HaHHE LICHHOCTH MacTepCTBa, TPYAOII00HE;

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

- HHTEepeC K pa3iIMYHbIM cepaM NpoecCHOHATBHON eI TeIbHOCTH,
OBnajeHne yHUBEPCATbHBIMH YI€OHBIMH I03HABATEILHBIMU JCHCTBUSIMU:
a) 0a30BbIE IOTHYECKUE ICHCTBUS:

- CaMOCTOSITENHbHO  (hOPMYIHPOBATH
paccMaTpuBaTh €€ BCECTOPOHHE,

- YCTaHABJIUBATh CYIIECTBEHHBIN NPHU3HAK WIN OCHOBAHWS JJISI CPaBHEHHUS,
KJIacCU(PUKAIUK U 0000IICHUS;

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

- BBUIBILITH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B PaccMaTpUBAEMbIX
SIBJICHUSX;

- BHOCHTH KOPPEKTHBBI B JEATEIBHOCTb, OICHHUBATH COOTBETCTBHE
PE3yIbTATOB IEJISIM, OLIEHUBATH PHCKH MOCIISICTBHUI IESTENbHOCTH;

- pPa3BUBATh KPEATHBHOE MBIIUICHHE IPU PEIICHUH KU3HEHHBIX MPOOIeM

0) 6a30BbIE HCCIIEIOBATEILCKUE IEHCTBHS:

- BJaJeTh HaBBIKAMH  y4eOHO-HMCCIIEIOBATENbCKOM
NeTeNbHOCTH, HAaBBIKAMH Pa3peleHus mpobiem;

- BBIBISITH IPHYMHHO-CIICICTBEHHBIC CBSI3M M aKTyaJM3HMPOBaTh 3ajady,

W aKTyaJlu3HpoBaTh IpodieMmy,

U IPOEKTHOU

BBIIBUTATh TUIOTE3y €€  pEIICHWS, HAaXOAWUTb apryMeHTHl Ul
JIOKa3aTeNIbCTBA CBOMX YTBEP)KACHMI, 3a7aBaTh IApaMETPhl U KPUTEPUH
perreHus;

- AHAIM3UPOBaTh IIOJNYYEHHBIE B XOJE PpELICHMsA 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOIHO3MPOBATh U3MEHEHUE B
HOBBIX YCIIOBHSIX;

-- YMETb NEPEHOCUTH 3HAHUS B NIO3HABATEJIbHYIO M MPAKTHYECKYIO 00IacTH
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 OIIPEIENICHHUSI, aKCHOMBI U TEOPEMBL, IIPUMEHSTh UX, IIPOBOINUTD
JTOKa3aTeNIbHbIE pacCy’KICHHS B XO/I€ PEelIeHHs 3a/1ay;

- YMETb OIepPUPOBATh NOHATUSAMU: CTEIIEHb YNCIIa, JIOTapu(M YUCiIa; yMEHHUE
BBITIOJTHATE BBIYHUCIICHHE 3HAUCHU I U TPpeoOpa3oBaHus BEIPAKSHUH CO CTETICHIMH 1
norapudmamu, Tpeodpa3zoBaHus APOOHO-PALMOHAIBHBIX BEIPAXKCHUI,

- YMETb ONEPHUPOBATh NOHATUSAMH: PA[MOHAIBHBIC, HPPAIIMOHATBHBIE, TIOKAa3aTeIbHBIC,
CTENEHHbIe, ToTapU(pMUUECKUE, TPHTOHOMETPHIECKUE YPaBHEHHS I HEPABEHCTBA, UX
CHCTEMBI;

- YMETb OIEePUPOBATh NOHATUSIMU: (QYHKINS, HEPephIBHAS (QYHKITHS, IIPOM3BOTHAS,
nepBooOpasHasi, OIpeeTIeHHbIH HHTErPajl; yMEeTh HaXOAUTh IIPOU3BOIHBIE
3JIEMEHTapHBIX (DYHKIMH, UCHIONB3Ys CIIPAaBOYHBIE MaTEPHAIIBL; HCCIIEIOBATh B
HPOCTEHIINX CITydasX GYHKIMH Ha MOHOTOHHOCTB, HAXOUTh HAaHOOJIBIINE 1
HaMMEeHbIINE 3HaueHNs QyHKIMI; CTPOUTH Tpad)iKi MHOTOWICHOB C UCIIOIb30BaHHEM
anmapara MaTeMaTHIeCKOTO aHaIN3a; MPUMEHSTh TPOU3BOIHYIO TIPH PEIICHUH 33134
Ha JBIDKEHNE; PEIIaTh IPAKTHKO-OPHEHTUPOBAHHBIC 331a41 HA HAaHOOJIBIIHE 1
HaMMEHBIIIHE 3HAUeHNs, Ha HAXOKACHHE ITyTH, CKOPOCTU M YCKOPEHNS;

- YMETb ONEePHUPOBATH MOHITHSAMH: PAIIMOHATBHAS (QYHKINS, MOKa3aTebHAS QyHKIHS,
creneHHas GpyHKIus, Jorapupmuyeckas QyHKINS, TPUTOHOMETPUYECKUE (YHKIIUH,
obpatHble (HYHKINH; yMEHUE CTPOUTH rPpaMKU N3yIEeHHBIX (DYHKIIMI, NCIONB30BaTh
rpaduKy Ipy N3y4EeHHH IPOLIECCOB M 3aBUCHMOCTEH, IPH PELISHUH 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 IIPOLEHTHI, TOJIH U
4acTH, Ha JBIKEHHE, pPaboTy, CTONMOCTb TOBApOB M YCIYT, HAJIOTH, 331a41 U3 00IacTH
YIIpaBJIEHHs IMIYHBIMHU U CeMEITHBIMH ()HAHCAMH); COCTAaBIISITh BEIPAXEHHUS,
YpaBHEHUS, HEPABEHCTBA U X CUCTEMBI 110 YCJIOBHUIO 33/1a4H, UCCIEI0BATh MOIyYCHHOE
pelIeHre U OLIEHUBATh PAaBAONOA00OHOCTh PE3YNIbTATOB;

- YMEThb OIepUPOBATh MOHATHAMHE: CpeiHee apuMeTnieckoe, Meinana, Haubopliee U
HalMEHblIIee 3HaYeHUs, pa3Max, AUCIepCUs, CTAaHAaPTHOE OTKJIOHEHUE YHCIOBOTO
Habopa; yMeTb U3BJIEKaTh, HHTEPIPETHPOBATH HH(YOPMAIIHIO, IPEICTABICHHYIO B
Tabnumax, Ha JuarpamMmax, rpadukax, OTpaKarollylo CBOHCTBA PeabHBIX IPOIECCOB U
SIBTICHHH; MIPE/ICTABIATh MHPOPMAIIUIO C IIOMOIIBIO TAOIUII ¥ IArpaMM; HCCIIeJ0BaTh
CTaTHCTUYECKHE JJAaHHBIE, B TOM YHCIIE C IPUMEHEHHEM IpapIeCKUX METOIOB U
3JIEKTPOHHBIX CPEICTB;

- YMETh ONEePHUPOBATh MOHITUSIMH: CIIy4aifHBIN ONBIT U CIydaiiHOe coObITHE,
BEPOATHOCTH CITy4aifHOTO COOBITHS; yMEHHE BBIYUCIIST BEPOSITHOCTD C




HCIIOIb30BaHUEM IpadUIecKnX METONOB; IPHUMEHATH (POPMYIIBI CIIOKEHHS H
YMHOXEHHS BEpPOSITHOCTEH, KOMOMHATOpHEIE (akThl 1 GOpMyIIBI IPH pEeNICHNH 3a/ad;
OLICHNBATh BEPOSATHOCTH PEATHHBIX COOBITHH; 3HAKOMCTBO CO CITyJalHBIMU
BEJIMYMHAMH; YMEHHE ITPUBOANTH IIPHMEPHI IPOSIBICHHS 3aKOHa OOJBIINX YHCeN B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBICHUX;

- YMETh ONEePUPOBATh MOHITUSIMH: TOUKA, PSMasi, INIOCKOCTb, MPOCTPAHCTBO,
JBYTPAHHBIN YT, CKPELINBAOLINECS PSIMbIE, TAPAIUIENbHOCTD U
NEePIEHIUKYISIPHOCTh MPSIMBIX M IIIOCKOCTEH, YTOJI MKy MPSIMBIMH, YTOJ MEXY
HPSIMOH U INIOCKOCTBIO, YIOJI MEXIY IUIOCKOCTSMH, PACCTOSIHAE OT TOUYKH JI0
IUIOCKOCTH, PACCTOSIHIE MEXAY NPSMBIMH, PACCTOSHHE MEXKIY INIOCKOCTSMHE; YMEHHUE
HCIIOJIBb30BATh PH PEIICHNH 331a4 U3YYeHHbIE (h)aKThl ¥ TEOPEMBI INTaHIMETPUH;
YMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIET0 MHPA;

- YMETh ONEePUPOBATH MOHITUSIMHI: MHOTOTPAHHUK, CEYCHHEe MHOTOTPaHHUKA, KYO,
napasuiesienumne ], Ipu3Ma, MHpaMuaa, GUrypa u moBEPXHOCTH BPAILCHHS, IUITHHAD,
KOHYC, map, cepa, cedeHust purypsl BpalieHus, INOCKOCTh, Kacaromasics cepsl,
IIMH/Pa, KOHYCA, IUIOIIAIb TOBEPXHOCTH MUPAMU/IBI, IPU3MBL, KOHYCA, [IIIHH/PA,
mwiomans chepsl, 00beM Ky0a, MPSIMOYTOJILHOTO MapaslieNeuIe1a, TUPaMUIb,
HPU3MBL, HWINHApPA, KOHYyCA, [apa; yMeHNe N300pa)kaTh MHOTOIPaHHUKH U
MOBEPXHOCTH BPAIIICHHUS, UX CEUSHHUS OT PYKH, C TOMOIIBIO YePTESKHBIX HHCTPYMEHTOB
1 9JIEKTPOHHBIX CPEJICTB; YMEHHE PAaclo3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; yMEHHUE
pacro3HaBaTh MPaBUIIbHBIE MHOTOTPAHHUKH;

- YMETh ONEePUPOBATH MOHITUSIMH: ABMKEHUE B IIPOCTPAHCTBE, MOJ00HBIE (DUTYpPHI B
MPOCTPAHCTBE; UCIIOIH30BATH OTHOIICHUE TUIOMIA/ICH TOBEPXHOCTEH 1 00bEMOB
MOJOOHBIX (PUTYp TIPH PELICHUH 3a1a4;

- YMEThb BBIYUCIISATH TEOMETPUIECKHE BENYUHBI ([ITHHA, YOI, U0/, 00beM,
IUTONIAb TIOBEPXHOCTH), UCHIONB3Ys H3y4eHHBIE (POPMYIIBI H METO/IbI;

- YMEThb OIEepPUPOBATh NOHIATHSAMU: IPSIMOYTOJIbHASI CUCTEMa KOOPIAMHAT, KOOPIHHATHI
TOYKH, BEKTOP, KOOPIMHATHI BEKTOPA, CKAJSIPHOE IPOU3BECHHE, YTOI MEXKIY
BEKTOpaMH, CyMMa BEKTOPOB, IPOM3BE/ICHNE BEKTOPA Ha YNCII0; HAXOJUTh C TOMOIIBI0
H3yYEHHBIX (POPMYIT KOOPAUHATHI CEPEMHBI OTPE3Ka, PACCTOSHUE MEXK/TY ABYMS
TOYKAMH;

- yMeTh BBIOUPATH MOAXOISAIINI H3yIEHHBIA METO [UTSl PELIEHHs 3a/[a4H, PacliO3HABATh
MareMaTH4Ieckre GakThl U MATEMATHYECKHE MOJIEITH B IIPUPOIHBIX U OOIIECTBEHHBIX
SABJICHUAX, B I/lC](yCCTBe; yMeHI/Ie NPUBOANUTH MPUMEPBI MATEMATHYCCKUX OTKprTI/II\/'I
pOCCHICKON M MUPOBOI MaTeMaTHYECKOH HayKu.

- YMETb OIEePUPOBATh MOHATHIMH: OIPE/IeNICHNe, aKCHOMa, TeopeMa, CIISICTBHE,
CBOICTBO, MPU3HAK, JOKA3aTebCTBO, PABHOCHIIbHBIC ()OPMYITUPOBKH; YMEHHE
(hopMyIHpOBaTH 0OPATHOE U MPOTHUBOIIOIIOKHOE YTBEPIKICHHE, IPUBOJAUTD IIPUMEPHI U
KOHTPIPHMEPHI, UCIIOIb30BATh METO] MATEMATHYECKOH UH/YKIIUH; IPOBOIUTH
JIOKa3aTelIbHbIE PACCYKACHHS TIPH PEIICHUH 3a/1a4, OLICHUBATH JIOTHYECKYIO
MPaBHJILHOCTD PACCYIKICHHI;

- YMETh OIEePUPOBATH NOHITUSIMH: MHOKECTBO, OAMHOXKECTBO, ONIEPALIH HaJl
MHOKECTBaMH; YMEHHE UCIIOIb30BATh TEOPETUKO-MHOKECTBEHHbIH ammapar s
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OIMCaHMs peabHBIX MPOLECCOB U SBICHUH IPH PEIICHNH 33/1a4, B TOM YUCIIe U3
IPYTUX y4eOHBIX TIPEIMETOB;

- YMETb OIEepPUPOBATh NOHATHIMU: Tpad), CBA3HEBIN rpad, AepeBo, UK, Tpad Ha
IUIOCKOCTH; YMEHHE 33a1aBaTh U OIMCHIBATh IPpadbl Pa3IMIHBIMH CIIOCO0AMI;
HCIOJIb30BaTh Tpadbl IpU PEIICHUN 33/1ay;

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

-yMeTb OIIepHPOBATh MOHATHSIMHU: HAaTypaJIbHOE YHCIIO, LIEJIOe YHUCIIO, OCTATOK IO
MOJLYJIIO0, PallHOHAIIBHOE YUCII0, UPPAlMOHAIBHOE YHUCIIO0, MHOJKECTBA HATYPAJIbHbIX,
LETIBIX, PAIJHOHAIBHBIX, ISHCTBUTEIBHBIX YHCEI; YMEHHE HCIIOJIb30BaTh IIPH3HAKH
JIeTTMMOCTH, HANMEHBIIHI OOIIUI AENUTENs U HaUMEHbIIIee 00IIiee KpaTHOE, alTOPHTM
EBKinza Npy peLICHNH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHbIMH TTO3UIIMOHHBIMU CHCTEMaMHU
CUHCIICHHUS;

- yMeTh CBOOOTHO ONIEPUPOBATh HOHATUSIMU: CTETICHb C IIENIBIM II0Ka3aTesieM, KOPeHb
HATypaJbHOH CTENICHH, CTEIIEHb C PalliOHAJIbHBIM [T0KA3aTeJIeM, CTEIICHD C
JIeWCTBUTENBHBIM (BEIECTBEHHBIM) [TOKa3aTeNeM, JIOrapu(M 4ncia, CHHYC, KOCHHYC 1
TaHTeHC NPOU3BOJIBHOTO YHCIIA;

- YMETb OIePUPOBATh HOHATUIAMH: TOXKIECTBO, TOKIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHUE, HEPABEHCTBO, CUCTEMa YPAaBHEHHI U HEPABEHCTB, PABHOCHIBHOCTh
ypaBHEHHil, HEPABEHCTB U CHCTEM, pallOHAIbHbIE, HPPAL[MOHATIbHbIE, TOKA3aTeNIbHBIC,
CTEICHHBIE, JTOrapu(GpMUIECKHEe, TPUTOHOMETPUYECKHE YPABHEHNUS, HEPABECHCTBA U
CHCTEMBI; YMEHHE pelliaTh YPaBHEHHUs, HEPABEHCTBA M CHCTEMBI C TIOMOIIBIO Pa3IMYHBIX
NPHEMOB; pelIaTh yPaBHEHMUs, HEPABCHCTBA M CHCTEMBI C ITAPAMETPOM; TIPUMEHSTh
YypaBHEHHS, HEPABEHCTBA, MX CUCTEMBI [T PELICHNS MaTEMaTHYECKUX 33/1a4 U 3a71a4 U3
Pa3IMYHBIX 00JIacTel HAYKU U peanbHOM XKNU3HH;

-yMeTb CBOOOJTHO OIIEpUPOBATh MOHATHAMHU: TpaduK GYHKIUH, oOpaTHas QyHKIN,
KoMno3uuus GpyHKuumit, TuHeitHas QyHKIMsA, KBagpaTH4YHast GYHKINS, CTEIIeHHAs
(yHKIHS ¢ IIeNBIM [TOKa3aTeNneM, TPUrOHOMEeTpHYecKre GpyHKIMH, 0OpaTHbIE
TPUTOHOMETPHUYECKHE PYHKIINH, IOKAa3aTeNbHast U TorapupMuieckas QyHKIHT;
YMEHHUEe CTPOUTH rpaduku QYHKIUH, BBIOJIHATE MpeoOpa3oBaHus rpadukoB QyHKINIT;
YMEHHE HCTIONB30BaTh IpadMK GYHKIMIT 1)1 M3y4EHUs POLIECCOB U 3aBUCHMOCTEH
NPH PELICHNH 3384 U3 APYruX YUeOHBIX MPEIMETOB H U3 PealbHON KU3HH; BBIPAKATh
(hopMyTaMu 3aBUCUMOCTH MEXIY BETHYHHAMU;

YMEHHUE CBOGO}IHO ONneprUpoOBaATh NNOHATHUAMMU: YETHOCTDH beH](LII/II/I, NEPUOANYHOCTD
(YHKIMH, OTPaHUYEHHOCTh (PYHKIMH, MOHOTOHHOCTD (DYHKIIMH, IKCTPEMYM (QYHKIIUH,
HanOOJIbIIIee U HANMEHBIIIEE 3HAYECHHS (byHKL[I/II/I Ha MPOMEXKYTKE; YMEHUE TPOBOAUTH
uccne0BaHne QyHKINH;

YMEHHE HCIIOJIB30BaTh CBOMCTBA U rpaduku HYHKIMI I peLIeHUs] ypaBHEHHH,
HEpaBEeHCTB U 3a/1a4 C MapaMeTpaMu; H300paxxaTh Ha KOOPANHATHOM IIJIOCKOCTH
MHOYKECTBA PELICHUH YpaBHEHH, HEPABEHCTB M HX CHCTEM;

- yMeTb CBOOO/IHO ONIEpPUPOBATh HOHATUSAMU: IIOCIIEIOBATEILHOCTD, apudMeTHYecKast
HPOrpeccHsi, FeOMETPUYECKast IPOrpeccusi, 0ECKOHEYHO yObIBaroIIas reOMeTpUYecKast
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MPOTPECCHsT; YMEHHE 3a/1aBaTh II0CIEI0BATEILHOCTH, B TOM YHCIIE C TOMOIIBIO
PEKYpPpPEHTHEIX HopMy;

- YMETb OIEePUPOBATh NOHATHSIMH: HEIIPEPHIBHOCTH (DYHKIMH, aCHMIITOTHI Irpadrka
(hyHKIMY, TIepBasi ¥ BTOpast IPOM3BOIHASL (PYHKIUN, TEOMETPUIECKUN U pU3NIeCcKuit
CMBICII IPOU3BOAHOM, MEpBOOOpa3Has, ONpeeNeHHbII HHTETpall; yMEHHE HaXOJUTh
acUMNTOTHI rpadka HYHKIMU; YMEHHE BBIYUCIIAT IPOU3BOIHbIC CYMMBI,
MPOU3BEICHNUS], YaCTHOTO U KOMIO3UINH (HDYHKIUH, HAXOJUTh ypaBHEHUE KacaTeIbHON
K rpaduky QpyHKIHHT;

YMEHHE HCIIOJIb30BaTh IPOU3BOHYIO JUIS HCCIeOBaHUS (QYHKIHHN, 1Sl HAXOXKICHUS
HAWITY4IIero penieHus B IPUKJIATHBIX, B TOM YHCIIE COLUATbHO-3KOHOMUIECKUX
(hU3MYECKUX 3a1adax, Ui ONPEeIeHNs] CKOPOCTH U YCKOPEHUsI; HAXOAUTD IUIOIIAH 1
00BeMbI GUTYp C HOMOIIBIO HHTETpalia; IPHUBOIUTh IPUMEPEl MATEMaTHIECKOTO
MOZENUPOBAHHUS C TIOMOLIBIO AU epeHInaTbHBIX YpaBHEHHH;

- YMETb ONEPHUPOBATH HOHITUIMH: KOMIUIEKCHOE YHCIIO, COMPSKEHHBIC KOMIUIEKCHBIE
9HCIIa, MOIYNb ¥ apTyMEHT KOMIUIEKCHOTO YHCINa, (hopMa 3aIMCH KOMITIEKCHBIX YHCell
(reoMeTpuuecKas, TPUTOHOMETPUYECKas U anreOpandeckast); yMeTb IPOU3BOAUTH
apudmMeTnIecKkre TeHCTBUS ¢ KOMIUIEKCHBIMH YHCIIAMU; IPUBOIUTE IIPHUMEPHI
HCIIOJIb30BaHMs KOMIIEKCHBIX YHCET;

- yMeTb CBOOOZHO ONEPHPOBATH MOHITHSIMU: CpeHee apu(pMEeTHIECKOe, MEANaHa,
HanOoIblIIee ¥ HaMEeHbIIIee 3HAYCHNs], pa3Max, JUCIEPCHs, CTAaHAapPTHOE OTKJIOHEHHUE
JUTSL OTIMCAHHS YMCIIOBBIX JaHHBIX; YMEHHE HCCIE0BATh CTATHCTHIECKHE JaHHBIE, B
TOM YHCIIE C IPUMEHEHUEM IPaUIECKIX METOJIOB 1 SIEKTPOHHBIX CPEJICTB;
rpadUIeCKH HCCIe[0BaTh COBMECTHBIE HAOMIOICHUS C MTOMOIIBIO AT paMM
pacceuBaHus U TMHEHHO perpeccuu;

- YMETh HaXOJHUTh BEPOSITHOCTH COOBITHH C MCHONB30BaHHEM TPaIECKIX METOJOB;
NPUMEHSTH JUIS PelIeHHs 3aa4 (OPMYJTbI CIIOXKEHHST U YMHOXKEHUSI BEPOSTHOCTEH,
(dhopmyiy mosHO# BeposTHOCTH, hopMyny bepHyun, koMOUHaTOpHBIE (HaKThI K
(hOpMyJIBL; OLIEHUBATH BEPOSTHOCTH PEATIbHBIX COOBITHI; YMEHHE ONEpUPOBAThH
MOHATHSIMU: CITy4aifHasi BEIMUMHA, PaclpeeleHne BepOoITHOCTeH, MaTeMaTHIeCKoe
OKHJaHWe, JUCTIEPCHs ¥ CTaHIapTHOE OTKIOHEHHE CIyJaiHOI BENUIUHEI, QyHKIMN
pacnpeseneHus ¥ INIOTHOCTH PaBHOMEPHOT0, TI0Ka3aTeIbHOTO X HOPMAIILHOTO
pacnpeseleHHi; yMEeHHE HCII0Ib30BaTh CBOHCTBA N3YUIEHHBIX PACTIpeeIeHHH IS
pemreHus 3a/a4; 3HAKOMCTBO C TIOHATHSAMH: 3aKOH OOJIBIIINX YHCEN, METOIBI
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, JIy4, TUIOCKUH YToJl, ABYTPaHHBIN yroJ, TPEXIPaHHbIHA YroJ, mepeceKaronecs,
napajuieJIbHbIe U CKPEIIUBAIOIINECS TIPSIMBIE, TTapAJUIEIBHOCTD U MIEPHEHANKYIIPHOCTD
HPSIMBIX U INIOCKOCTEH, YTOJI MEXY MPSIMBIMH, YTOJI MeXIY MPSIMOI U IIIOCKOCTBIO,
YTOJI MEeXIY IIOCKOCTSIMU; YMEHHE UCTIONb30BATh MPH PEIICHNH 331a9 H3y4eHHbBIE
(haKTHI ¥ TEOPEMBI IITAHUMETPUH; yMEHHUE OL[CHUBATH Pa3Mepsl 00BEKTOB B
OKpY>KarollleM MUPE; YMEHUE ONEPUPOBATh MOHATUSIMU: MHOTOTPaHHHK, CEUEHUE
MHOTOIpaHHHUKa, IPaBUIIbHBIA MHOTOIPaHHUK, IPU3Ma, TUpaMua, Gurypa u




MOBEPXHOCTH BpalleHHs, IIIMHAD, KOHYC, map, cdepa, pa3zBepTKka IIOBEPXHOCTH,
cedyeHNs KOHyca ¥ IIWIMH/pA, apajuieJIbHbIe OCH WM OCHOBAHUIO, CEUEHHE I1apa,
IUIOCKOCTB, Kacarommasics cepsl, MUIHHAPA, KOHYCa; YMEHHAE CTPOUThH CeUYeHUE
MHOTOTI'paHHHKA, N300pa)kaTh MHOTOTPAHHUKH, (UTYPHI X IIOBEPXHOCTH BPAICHUS, HX
CEUYEHHs, B TOM YHCIIE C TOMOIIBIO MEKTPOHHBIX CPEJICTB; YMEHNE IPUMEHATh
CBOIiCTBa TeOMETPUUECKUX (PUTYD, CAMOCTOSATENBHO (OPMYIHPOBATH ONIPEAEICHUS
u3ydaeMbIX QUTYp, BEIABUIATh THIIOTE3bI O CBOMCTBAX M MPU3HAKaX FEOMETPHIECKHX
¢huryp, 000CHOBBIBAT HJIM OTIPOBEPIaTh UX; YMEHHE IPOBOAUTH KIACCU(PHUKALIUIO
¢$uryp 1o pa3nIMYHBIM IIPU3HAKAM, BBITOJIHATH HEOOXOJUMBIE JOTOJHNTEIBHBIC
MOCTPOCHUS;

- yMETh CBOOOIHO ONEPUPOBATh HOHATHIMU: TUIOMAAb GUrypsl, 06beM GuUrypsl,
BEJIMYHMHA YTJIa, PACCTOSIHUE OT TOYKH J0 IUIOCKOCTH, PACCTOSTHUE MEXKTY TIPSIMBIMH,
paccTOsIHUE MEXIY IUIOCKOCTAMH, IUIOIAIb chepbl, IIOIas HOBEPXHOCTH MUPAMUIBL,
MPU3MBL, KOHYyCa, IIUHAPA, 006eM Ky0a, IPSMOYyToIbHOTO TapalleNenuIesna,
MHPaMHBI, TPH3MBL, IIIHHAPA, KOHYyCA, IIapa; yMEHHE HAXOAUTh OTHOLIEHHE 00BEMOB
MoJ00HBIX GUryp;

- yMeTb CBOOOZHO ONEPHPOBATH MOHITHSIMU: JBIKEHHE, TapaJUIeIbHBIH epeHoc,
CHMMeETpHS Ha TUNIOCKOCTHU U B IIPOCTPAHCTBE, IIOBOPOT, IIpeoOpa3oBaHue mogoous,
nogo0OHbIe (GUIYpHI; YMEHHE PAacIlo3HAaBATh PaBHBIE U NMOJOOHBIE QUTYPHI, B TOM YHCIE B
HPUPO/Ie, NCKYCCTBE, apXUTEKTYPe; YMEHHE HCIIOJIb30BaTh FEOMETPHIECKHE
OTHOIICHNUS, HAXOUTh T€OMETPHIECKHE BENNIUHEI (JUTHHA, YTOJl, IUIOMaab, 006eM)
IIPH PEHICHNH 33139 U3 PYTUX YIeOHBIX MPEAMETOB U U3 PEaTbHOH KU3HH;

- yMeTb CBOOOIHO ONEPHPOBATH MOHATHSIMH: MPSIMOYTOIbHAs CHCTEMa KOOPAUHAT,
BEKTOP, KOOPANHATHI TOYKH, KOOPAWHATEI BEKTOPA, CyMMa BEKTOPOB, TPOU3BEICHUE
BEKTOpa Ha YHCII0, PA3I0KeHHE BEKTOPa 0 0a3uCy, CKaIIpHOE MPOU3BECHIE,
BEKTOPHOE NPOU3BEJICHNUE, YTOJI MKy BEKTOPaMH; YMEHHE HCII0JIb30BaTh BEKTOPHBIH
W KOOPJMHATHBIA METOJ IS PeIIeH!s TeOMETPUYECKUX 3a/1ay U 3a/a4 JPYTrux
y4eOHBIX ITPEJMETOB; OIIEPUPOBATH NOHATHAME: MaTpuna 2x2 u 3x3, onpenenuTenb
MaTpUIbl, TEOMETPUUECKUI CMBICI ONPEIeITUTEIS;

- YMETb MOJICITMPOBAThH PeabHbIe CUTYalllH Ha SI3BIKE MaTEMAaTHKH; COCTABIATh
BBIPKEHHUSI, yPABHEHHS, HEPABEHCTBA U MX CHCTEMBI IO YCIIOBHIO 33/1a4H, HCCIIEI0BATh
MOCTPOCHHBIE MOJIEIH C UCTIONIb30BAHUEM alIapara anreOpsl, HHTEPIPETHPOBATH
MOTyYEeHHBIH pe3ybTaT; CTPOUTH MAaTEMATHYECKHE MOJIEIH C TOMOIIIEI0

IFCOMETPUYCCKUX MMOHATHH U BCJIMYWH, p€IIaTh CBA3AHHBIC C HUMU NPAKTUYCCKUEC
3aJja4M; COCTABIATh BEPOSITHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH MOJTyIECHHBIH
Pe3yibTaT, peliaTh NPUKIIAJHbIC 3aJa41 CPEACTBAMU MAaTEMATHYECKOI'0 aHaJln3a, B TOM
YHCIIe COLMAbHO-9KOHOMHYECKOTO U (PU3MIECKOr0 XapaKTepa;

- YMEHHe BBIONPATh TTOIXO/SIINI METO ISl peLIeHHs 3ajaul; IOHUMAaHHe
3HAYMMOCTH MaTeMATHKH B N3y4YEHHUN IPHPOIHBIX U OOIIECTBEHHBIX IIPOIIECCOB U
SIBJICHHH; YMEHHE PACIIO3HABaTh NPOSIBICHIE 3aKOHOB MaTeMAaTHKHU B HCKYCCTBE,
YMEHHE IIPUBOAUTH IIPHMEPH MaTEMATHIECKIX OTKPBITHH POCCHHCKOM 1 MHPOBOI
MaTeMaTUYeCKON HAYKU




OK 2 Hcnonp30BaTh COBPEMEHHBIE
CpeJCcTBa MOUCKA, aHAIN3a U
HHTEpIpeTannuy NHGOpMaImu, 1
HH()OPMAIOHHBIE TEXHOJIOTHH JUIS
BBITIOJTHEH U 33/1a4 PO(eCCHOHATBHON
JeATeIbHOCTH

TIK.3.1 Opranu3zoBbiBaTh paboTy
nepcoHaa 1mo opoOpMICHHIO U
00paboTKe JOKyMEHTAIMH TIPU
HIepPEBO3KE TPY30B U ITACCAKUPOB U
OCYIIECTBIICHUIO PACUETOB 32 YCIIYyTH,
HPEeOCTaBIIsIeMble TPAHCIOPTHBIMHU
OpraHM3alUsIMH.

B o6nacTy IeHHOCTH HAYYHOTO MMO3HAHMS:

-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 YMTAaTEIbCKOH KYJIbTYpBI KaK CPEICTBa
B3aMMOJICHCTBHS MEXKY JIIOIbMH U MO3HAHUS MHPA,;

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

OgJajicHHe YHUBEPCAJIbHBIMH YUCOHBIMH TO3HABATEIIBHBIMHU JCHCTBUAMHU:
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 pA3NMYHBIX (opMaTax ¢ y4eToM Ha3HAYCHHS
UHGOPMAIIMK U LEJICBOM ayIUTOPUH, BHIOHMpas ONTHMAJbHYIO (opMy
NPE/ICTABICHUS U BU3yaln3aluH;

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

- WCNOJB30BaTh CPEACTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTMIl B  PEIICHHM  KOTHHUTHBHBIX, = KOMMYHHKATHBHBIX U
OpraHM3alMOHHBIX 3a4a4 C COOJNIOICHHEM TPeOOBaHUH ASPrOHOMHKH,
TEXHUKH O€30IaCHOCTH, THTHEHBI, pPeCcypcoCOepeKeHHs, INpPaBOBBIX U
STHYECKHX HOPM, HOpM HH()OPMALMOHHOH 6€30MacHOCTH;

- BJajeThb HaBBIKAMH PACIIO3HABAHWS W  3al[UTHI
MH(OPMAIMOHHOM 6€30MaCHOCTH JIMYHOCTH

nHpopmarmy,

- YMETb OIIepHpPOBATh NMOHATHSAMHU: palMoHaiIbHas (QYHKINS, MOKa3aTelbHas (QYHKINA,
cTeneHHast (QYHKOWS, Jorapupmuyueckas (yHKOUS, TPUTOHOMETpHYECKHE (GYHKIUH,
oOpaTHble (YHKINH; YMEHHE CTPOMTH rpaduKy 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: TOXKAECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE,
yYpaBHEHHE, HEPABEHCTBO, CHUCTEMa YPaBHEHHMH ¥ HEPaBEHCTB, pPaBHOCHIBHOCTD
YpaBHEHU, HEPaBEHCTB U CUCTEM, palllOHAJbHbIE, HPPALIUOHAIBHBIC, TI0KA3aTeIbHbIE,
CTENCHHbIE, JIOrapu(MUYECKUe, TPUTOHOMETPHUUYECKUE YpaBHEHWs, HEPaBeHCTBA H
CHCTEMBI; YMETh PElIaTh yPaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIOMOLIBIO Pa3IMYHbIX
IIPUEMOB; pelllaTh YPaBHEHMs, HEPAaBEHCTBA U CHUCTEMbl C IapaMETpPOM; HMPUMEHATh
YpaBHEHUS, HEPABEHCTBA, X CHCTEMBI JUIS PELICHHs] MaTeMaTHUECKUX 3a/a4 U 3a/1a4 U3
pa3IuYHBIX 00IacTell HAYKH U peabHOM KHU3HU;

- yMeTb CBOOOAHO ONEPUPOBATh MOHATHUSMHU: JBIKEHHE, MapajlIeIbHBIA IIepeHoc,
CHMMETpHUsSI Ha IUIOCKOCTH U B MHPOCTPAHCTBE, IIOBOPOT, HpeoOpazoBaHHE MOJ00US,
nonoOHbIe GUTyphl; YMETh paclio3HaBaTh paBHBIC U ITOJOOHBIE (GUTYPHI, B TOM YHCIE B
IIPUPOJE, UCKYCCTBE, apXUTEKType; YMETh HCIOIb30BaTh T€OMETPUUECKUE OTHOILICHHUS,
HaxXOJUTh T€OMETPUYECKHEe BEIHYHMHBI (IUIMHA, Yroj, IUIOMAab, 00beM) IPU pelIeHIH
3aj1a4 U3 APYTuX yueOHBIX MPEAMETOB U U3 pealbHOIl KU3HH

OK 3 IlnanupoBath U peaau30BbIBaTh
COOCTBEHHOE MPOPECCHOHATIBHOE U
JIMYHOCTHOE Pa3BHTHE,
MPeIIPUHAMATEIBCKYIO IESTEIbHOCTD B
npogeccuoHaBHOM cdepe,
HCIIONB30BATh 3HAHKS 10 (QUHAHCOBOH
IPaMOTHOCTH B Pa3JIMYHBIX KU3HEHHBIX
CHUTYaIMAX

B o6macTu 1yXOBHO-HPaBCTBEHHOTO BOCITUTAHUS:

-- cOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MMOBEICHUS;

- 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 POAUTENSAM W (WIIH) APYTHUM UiIeHAM
CeMbH, CO3/IaHUIO CEMbU HA OCHOBE OCO3HAHHOTO IPUHSATHS EHHOCTEH
CEeMEHOM XM3HU B COOTBETCTBHU C TPAIUIMSIME Hapo10B Poccum;
OBnaieHne yHUBEPCATbHBIMU PEryJIATUBHBIMU IEHCTBUSIMU:

a) caMOOpraHu3aIus:

- CaMOCTOSITENIbHO  OCYIIECTBIISITH  [O3HABATENBHYIO  JIEITEIBHOCTD,
BBUIBISITH TPOOJIEMBI, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/1aud B
06pa30BaTeNIbHOM ASSITENIFHOCTH U KU3HEHHBIX CHUTYAIHAX;

- CaMOCTOSITENHHO COCTABJITh IUIAH pEHIeHHs MPOOJIeMbI C yd4eToM
MUMCIOLIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH H IPEATIOUYTCHHIA;

- YMETh OIEpUPOBAThH MOHATUSAMU: PALUOHAIIbHbIE, HUPPALMOHAIIbHbIE, TI0Ka3aTeIbHbIE,
CTENeHHbIe, JorapupMUUecKnue, TPUTOHOMETPHYECKIE YPaBHEHHsS M HEPaBeHCTBA, MX
CUCTEMBI;

- yMETh OIEpUPOBATH IOHATHSMH: MHOTOTPAaHHUK, CEYeHHE MHOTOTpaHHHKA, KyO,
napajuieJIenuIes, Ipu3Ma, mupaMuna, GUrypa W MOBEPXHOCTh BpAIICHUS, IMIMHID,
KOHyC, map, cgepa, cedeHHs (UTYpHl BpaIIEHHs, IUIOCKOCTH, Kacaromascst cgepsl,
LUWINHIpPA, KOHYCa, IUIOIAAb IOBEPXHOCTU IHMPAMUABI, IPU3MBI, KOHYCa, LMIUHIPA,
wiomans cgepsl, 00beM Ky0a, NPSMOYTOJIBHOTO Mapajuleienunesa, MUPaMAMILL,
OpU3MBl, LWIMHApPA, KOHYyCa, IIapa; yMeHHEe H300paxaTb MHOTOIPaHHUKH U
HOBEPXHOCTH BPAIIEHUs, UX CEYEHUS OT PYKH, C IOMOLIBIO YEPTEKHBIX HHCTPYMEHTOB
U DJIEKTPOHHBIX CPEICTB; YMEThb paclo3HaBaThb CHUMMETPHIO B IPOCTPAHCTBE; YMETh
pacrno3HaBaTh IIPaBUIIbHBIC MHOTOI'PAHHUKH;

- YMeTb OIEpPUPOBATh NOHATHAMU: IPSAMOYTOJbHAs CHCTEMa KOOPAUHAT, KOOPIUHATHI
TOYKH, BEKTOp, KOOPJAMHATBI BEKTOpA, CKaIIpHOE IIPOU3BEACHHE, YrON MEXKIY
BEKTOPAaMU, 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:

HCIIOJIB30BATh MPUEMBI Pe(IIeKCUH ATl OLEHKH CUTYaIlUH, BEIOOpa BEPHOTO
peleHus;

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

B) SMOITMOHATBHBIA HHTEIJICKT, MPEIIONAratonmi chOpMHUPOBAHHOCTD:
BHYTPECHHEH MOTHBAIINH, BKIIFOYAIOMICH CTPEMIICHUE K TOCTIDKCHHUIO LIEU U
yCIieXy, ONTHMH3M, WHHIMATUBHOCTh, YMCHHE JCHCTBOBaTh, HCXOMAS M3
CBOHMX BO3MOIKHOCTEH;

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

- 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 KOMaH/IE

TOTOBHOCTb K CAMOPAa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIPE/IEIECHHIO;
-OBJIQJICHUE  HAaBBIKAMH  y4eOHO-MCCIIEIOBATENBCKOM, IPOEKTHOW M
COLMATIbHOM JeATeIbHOCTH;

OBrnajeHne yHUBEpCaTbHBIMA KOMMYHUKATHBHBIME A€HCTBHAMHE:

0) COBMeCTHasI IeATEIbHOCTD:

- IOHUMATh M UCIOJIB30BaTh MIPEUMYIIECTBA KOMAHAHON U HHAUBHIYaIbHON
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 ¥ BBHINOJIHATH pabOTy B YCIOBHAX pEalbHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAaHHOTO B3aNMOICHCTBUS;

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

I) IPUHATHE ceOs 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

- yYMeTb OIEpUpPOBaTh IOHATHSAMH: CIyYalHBI ONBIT W cilydaliHOe coOBITHE,
BEPOSTHOCTh CIy4allHOTO COOBITHS; YMETh BBIUHCIISATH BEPOSITHOCTh C MCIIOJIb30BAaHUEM
rpaduueckux METONOB; MPUMEHSTH (GOPMYJIIBI CIIOKEHHS U YMHOXEHHS BEpPOSITHOCTEH,
KOMOHMHATOpHbIe (GakThl ¥ (HOPMYIbl NPU PELICHUH 3a7ad; OLEHMBATH BEPOSTHOCTH
peaNbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YailHBIMH BEJIMYMHAMH; YMEHHE IPHBOAWTH
HOpUMEphl MPOSBICHHS 3aKOHA OOJBIIMX YHCET B TNPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX;

- yMeTb CBOOOIHO ONEpUPOBATh MOHATHSIMH: CTENICHb C LIENBIM I0Ka3aTeieM, KOpeHb
HATypalbHOIl CTENeHW, CTeleHb C paldoOHAIBHBIM IIOKa3aTelieM, CTENeHb C
JIeWCTBUTENBHBIM (BEILECTBEHHBIM) MTOKa3aTeNeM, JIorapumM 4ucia, CHHYC, KOCUHYC H
TaHTe€HC MPOU3BOJIBHOTO YHCIIA;

- YMeTh CBOOOJHO ONEPHPOBATh MOHATHIMHU: TpaduK (YHKIMH, OOpaTHas (QYHKIHSA,
KoMmro3uuus GyHKuui, juHeiHas QyHKUWsS, KBaapaTUuHas (GYHKIMS, CTEICHHAs
GyHKIMS ©  LedbIM  [OKasaTeneM, TPUrOHOMETpHYeckue (yHKIUH, oOpaTHbIe
TpUroHOMeTpHYecKre (GYHKIMH, MOKa3aTenbHas U Jorapudmuyueckas GyHKINH; YMETh
CTpOUTH TpadKH HYHKIUH, BBIIOJIHATE IPeoOpa3oBaHus rpadukoB HyHKITHIA;

- YMETh HCIOJIb30BaTh rpaduky GyHKIMNA s M3YYSHUs TPOLIECCOB M 3aBUCHMOCTEH
IPH PELICHUHN 33/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB U U3 PEealbHOIl JKH3HHU; BBIPAXKATh
(dhopMyIaMu 3aBUCUMOCTH MEXIY BETHYHHAMH;

- cBOOOZIHO OMEPUPOBATh MOHATHAMH: YETHOCTh (QYHKIHMH, MEPUOANIHOCTh (HYHKLIUH,
OrPaHUYEHHOCTh  (YHKIMH, MOHOTOHHOCTb (YHKIHH, OKCTpeMyM  (YHKIHH,
Hauboublliee ¥ HaUMEHbIee 3Ha4YeHHS (QYHKIHMH HAa TPOMEKYTKE; yMETh IPOBOIHTH
uccienoBanue GpyHKIHH;
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- yMeTh HCIIOIB30BAaTh CBOWCTBA M TpaduKky (QYHKOUH Ul pelIeHHs ypaBHEHUH,
HEepaBeHCTB M 3ajad C IapaMeTpamy; H300pakaTh Ha KOOPIAWHATHOH 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 o6macTu 5cTeTHYECKOTO BOCITUTAHUSL:

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

- CIOCOOHOCTh BOCIIPUHHMATH pa3fiHYHbIE BUIBI UCKYCCTBA, TPAJHULIMHA U
TBOPYECTBO CBOETO M JPYIHX HApOIOB, OLIYyIIaTh 3MOIHOHAIBHOE
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 BHUAAX MCKYCCTBAa, CTPEMIICHHE
MPOSIBISATH Ka4eCTBA TBOPUYECKOH 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 OIIEpHUpPOBATh MOHATUAMHU: CpellHee apu(MeTHIeCKoe, MeAUaHa, HanOobIlee U
HaMMEHbIIIee 3HAUEHMsS, pa3Max, AUCIEPCUS, CTAaHJAPTHOE OTKIOHEHHE YHCIOBOTO
Habopa; yMEHHE H3BIeKaTh, WHTEPHPETUPOBATh HMH(OPMAIMIO, MPEICTABICHHYIO B
Tabnumax, Ha JuarpamMMax, rpaukax, OTpakarollylo CBOHCTBA peaabHBIX MPOLECCOB U
SIBJICHHUH; MPEACTaBIATh MHYOPMAIHIO C TIOMOLIBIO TaOJHI] U TUarpaMM; MUCCIIeN0BaTh
CTaTHCTHYECKHE JaHHBIE, B TOM 4YHCJIE C TPUMEHEHHEM TpapHUYecKHX METOIOB M
JIEKTPOHHBIX CPEZICTB;

- YMeThb OIEpUpPOBaTh MOHATUSAMM: TOUKA, MNpsMas, IUIOCKOCTb, NPOCTPAHCTBO,
JBYTpaHHBIN yrou, CKPETHBAIONIHECS TIPSIMBIE, MapauieIbHOCTh u
HEePIEeHIUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, Yroa MeXIy MpPSMBIMHU, YTOI MEXIy
OpsAMOM M IUIOCKOCTBIO, YTON MEXKAY IUIOCKOCTSIMH, PAacCTOSHHE OT TOYKH JIO
IUIOCKOCTH, PACCTOSIHIE MEXKAY MPSMBIMH, PACCTOSHUE MEXTY TIIOCKOCTSIMHI;

- yMeThb WCHONB30BaTh IPU pEIICHHH 3amad W3YYeHHble (AKTBl U TEOPEMBI
IUTAaHUMETPHH; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIEro MUpa

OK 6 I1posBIATE TpaXkIaHCKO-
MaTPHOTHYECKYIO TTO3HLIMIO,
JIEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHUE Ha OCHOBE TPAMIIHOHHBIX
0011eueNoBeYeCcKUX LIEHHOCTEH, B TOM
YHCIIE ¢ YYeTOM TapMOHH3AINT
MEXHAIMOHATIBHBIX ¥ MEXPEITUTHO3HBIX
OTHOLICHHUH, IPUMEHSTh CTAaHIAPTHI
AHTHKOPPYIIIHOHHOTO TIOBE/ICHHS

- OCO3HaHHE O0YUYAIOIUMUCS POCCHICKON TPayKIaHCKON HICHTHYHOCTH;

- IeJICHANPABICHHOE Pa3BUTHE BHYTPEHHEH IO3MIUH JINYHOCTH HA OCHOBE
JIyXOBHO-HPABCTBEHHBIX IEHHOCTEN HaponoB Poccuiickoit ®Penepauuu,
HUCTOPHYECKHX W HAaIMOHAIBHO-KYJIBTYPHBIX TpaIuLUi, (GopMHpoBaHHE
CHCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICTIOBBIX YCTaHOBOK,
AQHTUKOPPYNLUOHHOTO MHUPOBO33PEHUS, MPAaBOCO3HAHMS, 3KOJIOTHYECKON
KyJBTYpPbI, CIOCOOHOCTH CTaBUTh €M M CTPOUTH KU3HEHHBIC TUIAHBI;

B wacty rpaskaHCKOTO BOCITUTAHHS:

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

-  TpHUHATHE  TPAJWIUOHHBIX  HAIMOHAJBHBIX,
IF'YMaHUCTUYECKUX U NEMOKPATHYCCKUX ueHHOCTeﬁ;

- TOTOBHOCTb IPOTHUBOCTOATHL HMACOJIOTMU DKCTPEMHU3MA, HAllMOHAIM3Ma,
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-IOHOIECKUX OPTaHH3aIHsAX;

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

06HI€‘18J'IOB8‘ICCKI/IX

UHCTUTYTaMH B

- YMETb ONEePHUPOBATH MOHIATHAMH: IPSIMOYTOIbHAS CHCTEMa KOOPAMHAT, KOOP IHHATHI
TOYKH, BEKTOP, KOOPJMHATHI BEKTOPA, CKAJSIPHOE TIPOU3BECHIE, YTOT MEXKITY
BEKTOpPaMH, CyMMa BEKTOPOB, IPOU3BEICHNE BEKTOPA Ha YNCII0; HAXOANUTH C MOMOIIBIO
N3YYEHHBIX (POPMYIT KOOPANHATHI CEPEIMHBI OTPE3Ka, PACCTOSHIE MEXAY ABYMS
TOUKaMH;

-yMeTb BBIOWPATD ITOIXOSIIMN U3yIeHHBIH METO TSl pELIeH s 3a/ladll, paclio3HaBaTh
MaTeMaTH4YecKre (GakThl U MaTeMaTHYECKUEe MOJICNH B IIPHPOIHBIX M 0OLIECTBEHHBIX
SIBTICHUSIX, B UICKYyCCTBE; YMEHHE IIPUBOJINUTH NPHMEPHI MAaTEMaTHIECKUX OTKPBITHI
pOccUiCKOi 1 MUPOBOM MaTeMaTHYECKON HAYKU.

- yYMeTb OIEpUpOBaTh IOHATHSMHU: CIyJalHBIA ONBIT ¥ CiydaifHOoe coOBITHE,
BEPOSATHOCTh CIy4alHOTO COOBITHS; YMETh BBIUUCIATH BEPOSITHOCTD C MCIIOJIBL30BaHUEM
rpa)UuecKuX METOJO0B; MPUMEHATH (OPMYJIBI CIOKEHNS U YMHOXKEHHST BEPOSITHOCTEH,
KOMOMHATOpHBIC (GakThl ¥ (OPMyJNBI MPU PEILICHUH 3a]ad4; OLEHHBAaTh BEPOSTHOCTH
peanbHbIX COOBITHH; 3HAKOMCTBO CO CIyYaiHBIMHM BEIMYHMHAMH; YMEHHE MPHBOJHUTH
IOpUMEpHl TMPOSBIEHHS 3aKOHAa OOJBLIMX 4YHCEN B MNPUPOIAHBIX U OOLIECTBEHHBIX
SIBTICHHSX
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- TOTOBHOCTb K T'YMaHUTAPHOH U BOJIOHTEPCKOH AEATEIbHOCTH;
HaTPHOTHYECKOTO BOCIIUTAHUS:

- copMHpOBaHHOCTb  POCCHICKOM  TpaKIaHCKOH  HJICHTHYHOCTH,
NaTpHOTU3Ma, YBOKEHHUs K CBOEMY HApoJdy, YyBCTBa OTBETCTBEHHOCTH
nepen PoauHoi, ropmoctu 3a cBOW Kpai, cBolo PonuHy, cBOHM SI3bIK U
KyJbTYypY, IPOIIIOE M HACTOsIIIee MHOTOHAIMOHATBHOTO Hapoaa Poccun;

- HEHHOCTHOE OTHOIIEHUE K TOCYIapPCTBEHHBIM CUMBOJIAM, HCTOPHIECKOMY
U TIPUPOJHOMY HAcJEAMIO, NaMATHUKAM, TPagMIMsaM HapogoB Poccuw,
JocTikeHusM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPY/IE;

- uaeiiHas yO0eXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHUIo M 3ammure OTedyecTsa,
OTBETCTBEHHOCTH 3a €ro Cyas0y;

OCBOGHHBIC O0YJaIOIMMHUCS MEKIPEIMETHBIC MOHSATHS W yHUBEPCAIbHBIC
yueOHbIe IeHCTBUS (PeTyIATHBHBIE, TI03HABATEIbHbIE, KOMMYHHKATHBHEIC);
- CHOCOOHOCTh HX HCIIONB30BAaHWSA B IIO3HABATEIbHOH M CONMAIBHON
NpaKTUKe, TOTOBHOCTh K  CaMOCTOSTEIbHOMY IUIAHUPOBAaHHIO U
OCYIIECTBICHHUIO  y4eOHON  [AEeSITeNbHOCTH, OpraHM3alud  yd4eOHOTO
COTPYAHMYECTBA C IEJarorM4eCKMMH paOOTHHKAMH W CBEPCTHHKAMH, K
Y4YacTHIO B IOCTPOCHUH MHANBUYAILHOH 00pa30BaTeIbHON TPACKTOPHH;

- OBJIaJICHHE HaBBIKAMHU Y4eOHO-NCCIIEN0BATEIbCKON, IPOSKTHON U
COLMATIBHOM JIeATeIbHOCTH

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

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

- YMeThb NPOTHO3MPOBATH HEOJIArONPHATHBIC SKOJOTMYECKHUE IOCIEACTBUS
MpeIpUHUMAaeMbIX JeHCTBUH, IPEIOTBpAIATh UX;

- PaCIIMPHTH OIIBIT JEATETBHOCTH SKOJIOTHIECKOH HAIPaBICHHOCTH;

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

- OCYIIECTBJIATH ILI€JICHANPABICHHBII OUCK MEPEeHOca CPENICTB U CHOCOO0B
JeicTBus B MPO(ECCHOHANBHYIO CPELy;

- YMeTb NEPEHOCHTh 3HaHMS B ITO3HABATENILHYIO U MPAKTHYECKYIO0 00JIacTH
JKU3HEJEeATEIbHOCTH;

- IpejIaraTb HOBBIE IPOEKTHI, OIEHHBATh HIEH C MO3UINUN HOBHU3HEL,
OPHIHHAIBHOCTH, MPAKTUIECKOH 3HAIMMOCTH;

- 1aBaTh OIEHKY HOBBIM CHTYalUsIM, BHOCHTb KOPPEKTHBEI B JIITEIHHOCTD,
OILICHUBATh COOTBETCTBUE PE3YIHTATOB IEIIM

- YMEThb OIepUpOBaTh MOHATUAMH: (QYHKIMS, HENpepbIBHAS (YHKLHS, MPOU3BOIHAS,
nepBooOpa3Has, ONpEACNCHHBII  HMHTErpaj; yMeTb HaXOAMTb  INPOHM3BOJHEIC
SNIEMEHTapHBIX (YHKIWH, WCHONB3ys CHpPaBOYHBIE MaTEpPHANBl; HCCIEIOBAaTh B
HOpOCTEHINX Cioydasx (YHKOMA HAa MOHOTOHHOCTb, HAXOJWTh HAWOOJNBIINE W
HaMMEHbBIINE 3HAYeHNS! (QYHKIMH; CTPOUTH TPA(UKH MHOTOUWIECHOB C HCIIOIb30BaHUEM
anmapata MaTeMaTH4ecKOTO aHalli3a; MPUMEHSTh MPOU3BOJHYIO NIPH PEHICHHH 3a/1ad
Ha JIBIDKGHHWE; pellaTh IPaKTUKO-OPUEHTHPOBAHHBIE 3aJayd Ha HauOONbIINE H
HalMeHbIIINe 3HaUeHUs, Ha HaX0XKJICHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh ONEpUpOBaTh HMOHATHAMH: JIBIDKCHHE B MPOCTPAHCTBE, MOAOOHBIE (GUIypHI B
MPOCTPAHCTBE; HCIIOJB30BaTh OTHOIICHHE IUIOMIAJIeH IOBEpXHOCTEH M 00BEMOB
noo0OHBIX (GUTYp IPH PEIICHNH 3a/1ad;

- YMeThb BBIYHCIATH TEOMETPHUYECKHE BEIMYHMHBI (IJHMHA, YTOJ, IUIOMAab, 00beM,
IUTOIIAb TIOBEPXHOCTH), HCHONB3Ys H3ydeHHBIE ()OPMYITBI 1 METOIBI
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2. CTpyKTypa 1 coaep:kaHue 0011e00pa3oBaTeIbHON 1M CHUIITTHHbBI

2.1. O0beM IUCHUIIMHBI U BUbI y4eOHOH padoThI

Buja yueOHoii padoThl

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 pasgenoB | CoaepkaHue y4eOHOro MaTeprasa (0CHOBHOe U NPogecCHOHATbHO-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 MATEMaTHKH OCHOBHOM IIKOJIbI 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 YMHOKEHHUSI.
KomOnHupoBaHHOE 3aHsTHE
Tema 1.3. T'eomerpus Ha | [IpodeccnoHaILHO-OPHEHTHPOBAHHOE CONEPKAHUE (COAEPKAHME MPUKJIATHOTO MOIYJIs) OK 1,0K 2,
IUIOCKOCTH Busl mitockux GuUryp v ux miomasb. 2 OK 3, OK 4,
[IpakTHKO-OPUEHTUPOBAHHBIE 3a/1a4M B KypCe T€OMETPUH Ha IJIOCKOCTH OK 5, OK 6,
IIpakTueckoe 3aHsATHE OK7
Tema 1.4  Ilpouentnsie | ConepkaHue yueOHOro MaTepuana K 3.1
BBIYHCIICHUS [IpocTeie MpOLEHTHI, pa3Hble cIOcOObI MX BblunciaeHHs. ClI0KHbIE POLIEHTHI 2
[IpakTnueckoe 3aHaTHE
Tema 1.5 VYpaBuenus u | ComepkaHue ydeOHOro Marepuasia
HEPABEHCTBA JIuHeltHble, KBaJIpaTHBIE, IPOOHO-JIMHEHHbIE YpaBHEHHS U HEPABEHCTBA 2
[IpakTHueckoe 3aHsTHE
Tema 1.6 Cucremsr | Conepkanue yueOHOTO MaTepuana
YpaBHEHUH U HEPABEHCTB CrocoObl pemieHuss CHCTeM JHMHEHHBIX ypaBHeHuMH. [lomsTus: marpuna 2x2 u  3x3,
onpeaenutens Mmartpuul. Meton [IMaycca. Cuctembl HenMHEHHBIX ypaBHEHHH. CucCTEMBI 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
KonTtponbHas pabora
Pa3nen 2 IlpsiMble U NJIOCKOCTH B POCTPAHCTBE 20
Tema 2.1. OcHoBublie | ConepikaHue yueOHOTro MaTepuasa
noHsATHs  crepeoMerpud. | [Ipeamer crepeomerpuu. OCHOBHBIE MOHATUS (TOUKA, MpsMas, INIOCKOCTh, 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, | fokaszarenbcTBoM). [lapamiensHble 1uiockoctd. Ompenenenue. Ilpusnak. CsoiictBa (cC
IJIOCKOCTEH JoKa3aTesnbeTBOM). TeTpasap u ero snemeHTsl. [lapamienenunen u ero anementsl. CBoiicTBa 6
MIPOTHBOMOJIOKHBIX IpaHel U quaroHanel napamienenunena. [loctpoenue ceuennii. Pemenue
3ajad.
KombunnpoBanHoe 3anstue OK 1, OK 3,
Tewma 2.3. Coneprxkanne yueOHOTo MaTepurana OK 4,0K7
[lepnieH AMKYIAPHOCTD [lepnenpukynsapusle npsmsle. [lapamienbHble npsMble, NEPIEHAUKYISPHbIE K IIOCKOCTH. IIK 3.1
NPSMBIX, IPSIMOU | [Tpu3Hak nepneHIuKyISIpHOCTH MpsAMON U TuiockocTH. JlokaszarenbctBo. Ileprnenaukynsap u
IUIOCKOCTH, MJIOCKOCTEN HakJoHHad. [lepneHAuMKyIspHbIE MIOCKOCTH. [IpU3HaK NEepHeHAUKYISIPHOCTH IUIOCKOCTEH. 2
JlokazaTenbCcTBO.
PaccrosiHus B mpocTpaHCcTBE
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 3aHATHE
Tema 2.5. IIpogdeccnoHa/IbHO-OPHEHTHPOBAHHOE COJIeP:KaHue (ColepKaHHe NPUKJIIATHOTO MOYJIs1)
[TapannensHele, AxcuoMsl crepeoMmeTpu. IlepnenauKyaspHOCTh NPSAMON U INIOCKOCTH, NApAJUIEIBHOCTD JIBYX 4
NEepIEHIUKYJIISIPHBIE, MPSIMBIX, IEPHIEHAUKYISIPHBIX TIOCKOCTH, MEPIEHIUKYISIPHOCTD MIIOCKOCTEMN

CKPCIIUBAIOIIHECCS IPAMBIC

[IpakTrueckoe 3aHsTHE

16




Tema 2.6. Copepxanne yaeOHOro MaTepuana
Pemenue 3anau. Ilpamele u | Pacrionokenne mNpsAMBIX M IUIOCKOCTEH B MpocTpaHCTBe. [lepneHauKynspHOCTE U ’
IJIOCKOCTH B | IApaJJIEIbHOCTh NPSAMBIX U IIOCKOCTENW. CKpelBaouiecs npsmole
IPOCTPAHCTBE KonTtposbHast pabora
Pa3nes 3. KoopanHaThl M BEeKTOPbI 12
Tema 3.1  JlexaproBsl | Conepikanue yaeOHOTO MaTepuana
KOOPJIMHAThI B | JlekapToBbl KOOpAMHATHEI B IpocTpaHcTBe. IIpocreiimue 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. Kommianapasie BeKTOpbl. CKalsIpHOE MpOU3BeeHHEe BEKTOpOB. PasnoxkeHne BekTopa
CkangpHoe MNpPOMU3BENEHHE | IO TPEeM HEKOMIUIAHAPHBIM BekTopaM. KoopaWHATBI BEKTOpa, CKAISIPHOE MPOHM3BEICHHE 4
BEKTOPOB BEKTOPOB B KOOPJMHATAX, YTOJl MEXKAY BEKTOPAMH, YTOJl MEXAY MPSMON U INIOCKOCTBIO, YToJl
MEXy TUNIOCKOCTSIMH. Y PaBHEHHE IJIOCKOCTH. [ €OMeTpUUECKnid CMBICT ONIPEAEIUTENS 2X2 OK 2, 0K 3,
OK 4,0K7
KomOuHupoBaHHOE 3aHsATHE K 3.1
Tema 3.3 ITpakTuko- | IlpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COiePKaHUe (CoAePKAHUE NPUKJIATHOT0 MOAYJIA) '
OpUeHTHpOBaHHEIE 3aJ1auM | KoopiuHaTHas IUIOCKOCTh. BpIuuCieHHME paccTOSHUM W IUlouiafed 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 BekTopa Ha uuciao. Kommuianapuele BekTopel. CkanspHoe
MPOM3BEICHNE BEKTOpPOB. PasnokeHue BeKTOpa IO TpPEeM HEKOMILJIAHAPHBIM BEKTOPaM.
[Ipocreiimume 3amaun B koopauHaTax. KoopauHaTel BEKTOpa, pacCTOSHUE MEXAY TOUKAMH, 2
KOOpJUHATBl CepeHbl OTpe3Ka, CKAJISPHOE MPOU3BE/IEHUE BEKTOPOB B KOOPAMHATAX, Yrol
MEX1y BEKTOPaMH, YIoJl MEX]y IPSMOM U MJIOCKOCTBIO, YIOJl MEKY MIOCKOCTAMU
KonTponbnas pabora
Pa3nes 4. OcHoBbl TpUroHoMerpun. Tpuronomerpuyeckue GyHKIMU 28 OK 1, OK 2,
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Tema 4.1
Tpuronomerpuueckue
GYHKIIMM  TTPOU3BOJIBHOTO
yria, yucna. Paguannasa u
rpaaycHas Mepa yria

Copep:xanue yueOGHOro MaTepuana

Paguannas mepa yrna. I[loBopoT TOukM BOKpyr Havaina koopauHaT. OmpeseneHue cuHyca,
KOCHHYyCa, TaHIeHCa W KOTaHreHca. 3HaKW CHHyca, KOCHHYCa, TaHI€HCa M KOTaHTeHca II0
YETBEPTSIM. 3aBUCUMOCTh MEXK]y CHHYCOM, KOCUHYCOM, TAHT€HCOM M KOTaHT'€HCOM OJIHOTO U
TOTO K€ yria

KoMOuHMpOoBaHHOE 3aHATHE

Tema 4.2 OCHOBHEBIE
TPUTOHOMETPUUECKHUE
TOXJIECTBA.

DopMyIIbl IPUBEACHUS

Copep:xanue yueOHOro MaTepuana

Tpuronomerpuyeckue ToxaecrBa. CHHYC, KOCUHYC, TAHI€HC M KOTaHIEHC YIJIOB O U - Q.
@DopMyIibl 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

Coneprxkanue y4eOHOro Marepuasia

CymMa u pasHocTh cuHycoB. CymMma M pa3sHOCTb KOCHHYCOB. CHHYC M KOCHHYC JBOWHOTO
yria. @opMyIibl OJIOBHHHOTO yria. [Ipeobpa3oBanus CyMMBI TPUTOHOMETPUYECKUX (PYHKIIUIH
B IPOU3BEJCHHUE U TNPOU3BENEHHUS B CyMMY. Bblpa)keHHE TPUTOHOMETPHUECKUX (DYHKIIHIMA
qepes TaHT€HC IIOJIOBUHHOTO apryMeHTa. [IpeoOpa3zoBanus MPOCTEHIINX
TPUTOHOMETPHUYECKUX BBIPAKEHUH

KomOunupoBanHoe 3aHsTHe

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

Copep:xaHne yueOHOT0 MaTepuana

OO6nacTh ompeneneHUss W MHOXKECTBO 3HaueHuUM ¢QyHkuui. YETHOCTh, HEUETHOCTD,
nepuoInYHocTh GyHKIMHA. CrocoObl 3ajaHus QYyHKIMH

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 4.5
Tpuronomerpuyeckue
(GyHKIIMM, X CBOWCTBA U
rpaduxu

Conepkanuie yaeOHOro MaTepuana

OO6nacte ompeneneHUus] 1 MHOXECTBO 3HAUCHHH TPUTOHOMETpUYEeCKHX (PyHKIui. YETHOCTD,
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

Conepkanuie 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 (CoJAep:KaHue MPUKJIATHOT0 MOILYJIs1)

Vcnonp30BaHue CBOMCTB TPUTOHOMETPHUYECKUX (DYHKIMH B MPO(eCcCHOHANBHBIX 3a1a4ax

HpaKTI/ILIeCKOC 3aHATUC

Tema 4.8  OOparHbie

Copep:xanue yueOHOro MaTepuana

TPUTOHOMETPUYECKHE OO6parHbie TpuroHoMmerpudeckne GyHkuuu. VX cBOHCTBa U TpaguKu

byHKIIIN KomOnHupoBaHHoOe 3aHATHE

Tema 4.9 Copep:xanue yueOHOro MaTepuana

Tpuronomerpuyeckue VYpaBHEHHE COS X = a. YpaBHCHHE Sin X = a. YpaBHCHHE tg X = a, ctg X = a. PemieHue

YpaBHCHU U HEPABCHCTBA

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

[Ipocreiimne 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 BBIpOKEHUH. PelleHne TPUTOHOMETPUUYECKUX
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

[Tonsite xomiuiekcHoro uucia. ComnpskeHHblE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIeKCHOro  uyucna. @dopma  3amMcd  KOMIUIEKCHOTO — yucia  (reoMeTpuueckas,
TPUTOHOMETpHUECKasl, aireOpanyeckas). ApupMeTudyeckue JIeHCTBUS C KOMILJIEKCHBIMH
qKCIaMU

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. | OnpeesieHue YUCIOBOM TOCIEIOBATEIIBHOCTH U CIIOCOOBI ee 3amanust. CBOWCTBA YHCIIOBBIX
@opmynbl M IIpaBUIIa | moclienoBarelibHOCTEeH. OnpeieneHe npeaena mocieI0BaTelIbHOCTH. BrrunciieHne npeienos
g hepeHIMPOBAHS nocnegoBarenbHocTed. [lpenen gynkuuu Ha OeckoHeunoctu. [Ipemen ¢(yHKIUU B TOUKe. 2
[Tpupamenne aprymenra. llpupamenune ¢yHknuu. 3agaun, NPUBOIAIMIME K TOHSTHIO
1pon3BoJHON. OnpeeneHne Npou3BoIHON. AJITOPUTM OTBICKAHHUSI IPOU3BOIHOM
KoMOuHMpoBaHHOE 3aHATHE
Tema 6.2 IlpousBonusie | Conepikanue yueOHOro MaTepuana
CYMMBHI, pasnoctu | ®opmynsl tuddepennnpoanus. [IpaBuna muddepenippoanus 4
IPOM3BEAEHUS, YACTHOTO KombunnpoBanHoe 3anstue
Tema 6.3 IlpousBoansie | Conepkanue ydeOHOro Marepuasia
TPUTOHOMETPUUECKHUX Omnpenenenue crnoxxHoi  ¢yHkuuu. IlpousBogHas  TPUTOHOMETPUYECKHUX  (PYHKIHUI. 4
¢ynkuunii.  IIpomsBoanas | [Tpou3BoaHas CIOKHON HYHKIIUN
CIOXHOU (YHKITUU KomOunupoBanHoe 3aHsTHe
Tema 6.4 Tlonsarue o | ComepikaHue yueOHOTro MaTepuana
HenpepblBHOCTH (QyHKUMH. | [ToHsitue HempepbiBHOM (yHkuuu. CBoicTBa HenpepblBHOH QyHKIMH. CBs3b MEKIY
MeTton nHTEPBAJIOB HENPEepbIBHOCTRI0 U AU(PPepeHInpYyeMOCTbI0 (YHKIMU B TOUYKE. AJITOPUTM peIIeHUs 2
HEPABEHCTB METO/I0M UHTEPBAJIOB
KomOuHupoBaHHOE 3aHsTHE
Tema 6.5 Coneprxanne y4eOHOT0 MaTepuasa
I'eomerpuuecknii u | 'eoMeTpuyeckuii CMbICT TPOM3BOIHONW (PYHKIMM — YrI0BOM KOI((UIMEHT KacaTelbHOW K
buznyeckuit cMBICH | TpaduKy (GYHKIUMM B TOYKE. YpaBHEHHME KacaTelbHOW K rpaduky (QyHKUHU. AJTOpUTM 2
IIPOU3BOJHON COCTaBJICHHs! YpaBHEHUsI KacaTesbHOM K rpaduky pyHkimn y=f(x)
KomOunnpoBanHoe 3aHsTHE
Tema 6.6 @usnueckuii | Comepikanue y4eOHOro MaTepuana
CMBICII  IIPOM3BOAHONM B | OU3MUeCKUi (MEXaHWYECKH) CMBICI MPOU3BOJHOM — MIHOBEHHas CKOPOCTb B MOMEHT )
poeCCHOHATBHBIX BpeMmeHHu t: v =S’ (t)
3aza4ax IIpakTnueckoe 3aHaTHe

OK1, OK 2,

OK 3, OK 4,

OK 5, OK 6,
OK7
K 3.1
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Tema 6.7
MOHOTOHHOCTD (YHKIIHH.
Touku 3KCcTpEMyMa

Cojnepikanue y4eOHOro MaTepuaia

Bospacranue u yObiBaHue (QyHKIMH, COOTBETCTBUE BO3pACTaHMsI M YObIBaHUS (DYHKIIUHU 3HAKY
npou3BogHON. [loHATHE NPOM3BOMHOM BBICHIETO IIOPsAJNKA, COOTBETCTBME 3HaKa BTOPOH

IIPOU3BOIHOM BBINYKJIOCTH (BOTHYTOCTH) (DYHKIMHM Ha OTpe3Ke. 3aJauyd Ha MAaKCHUMyM MU 4
MuHUMYM. [loHATHE acMMOTOTHI, CIIOCOOBI HMX OIpeaeNeHUs. AJTOPUTM HCCIEIOBAHUS
(GYHKLIMU ¥ IOCTPOEHUs €€ rpaduka ¢ MOMOLIbI0 NPOU3BOJHOM. [IpoOHO-TMHEHHas PYHKIUS
KoMOuHMpOoBaHHOE 3aHATHE
Tema 6.8 Copep:xanue yueOHOro MaTepuana
Hccnenosanne ¢pynkuuil u | Mcenenosanue GyHKIMM HA MOHOTOHHOCTD M TIOCTPOCHHE TPA(HUKOB. 4
nocTpoeHue rpadukoB KomOnHupoBaHHoOe 3aHATHE
Tema 6.9 HaubGonbumiee u | Conepikanue yueOHOro mMaTepuana
HauMEHbIIIEEe 3Ha4eHus | Haxoxxaenne HanOOJNbIIET0O WM HAaUMEHBIIETO 3HA4YeHUH (YHKIMIA, MMOCTpOEHHE TpaguKOB ’
byHKIIU MHOT'OYJIEHOB C MCIIOJb30BaHUEM allapaTa MAaTEMaTUYECKOr0 aHaJIN3a
KoMOuHMpOoBaHHOE 3aHATHE
Tema 6.10 Haxoxnenue | [IpodeccHoHaIbHO-OPMEHTHPOBAHHOE co/iep:KaHMe (coiep:KaHue MPHUKJIATHOT0 MO1YJIs)
ONTHMAJILHOr0 pe3ynbTara | HauMmenbliee 1 Hanboplee 3HaYeHNE PYHKIIMU 6
C IIOMOLIBIO HPOI/I3BOILHOI71 HpaKTI/IquKoe 3aHATUE
B IPAKTHUYECKHX 3aJa4ax
Tema 6.11 Pemenue 3anau. | Copeprkanue yueOHOro MaTepuana
[Mponssognas Qynknuu, ee | Gopmyasl u mpaBuna auddepenuuposanus. MccienoBanue (YHKIUA € TOMOIIBIO >
IIPUMEHEHNE npon3BoiHOM. Hanbosbiiee 1 HauMeHblee 3HaueHus pyHKIUN
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 MPUKJIATHOT0 MOIYJIs) HK, 31 ’
MHOXXECTBaMHU Omnepanuu ¢ MHOXKeCTBaMU. PenieHne npukiaHbIX 3a1a4 2 '
[IpakTnueckoe 3aHaTHe
Tewma 7.3 I'padsr Coneprxanne y4eOHOT0o MaTepuasa 4

[Tonsarue rpada. CBs3HbIA rpad, 1epeBo, UKI rpad HA IIIOCKOCTH
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ITpakTryeckas pabora

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

Copep:xanue yueOGHOro MaTepuana

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

IpUMEHEHHE ITpumeHeHue rpadoB K pelIeHHIO 3a/1a4 2
KontponbHas pabora
Koncyapranumn 6
IIpome:xxyTounas arrecranusi (JK3aMeH) 6
Pa3nes 8. MHOrorpaHHUKH U Tesla BpallleHUs 42
Tema 8.1 Bepumnsl, | Copep:xanne yueOGHOro Marepuana
peodpa, rpanu | [lonsitue MHOrorpaHHuka. Ero simeMeHTh: BeplIuHBI, pedpa, rpaHu. Juaronans. CeueHue. )
MHOI'OI'paHHHMKA Brinykiible v HEBBIMYKIIbIE MHOTOIPAaHHUKHU
KomOnHupoBaHHOE 3aHATHE
Tema  8.2lIpusma, ee | Conepkanue yueOHOro MaTepuaia
cocrapjsirome, cedenue. | [louarue npusmbl. Ee ocHoBaHus u 6okoBbie rpaHu. Beicota mpusmel. [Ipsmas u HakiIoHHAs ’
IIpsmas wu  npaBuibHas | npusma. [IpaBunpHas npusma. Ee ceuenne
IIPU3MBbI KomOuHupoBaHHOE 3aHsATHE
Tewma 8.3 Coneprxanne yueOHOro MaTtepuasia
[Mapamnenenunen,  ky6. | [lapauienenumen, cBoicTBa NPAMOYroibHOrO mapamienenunena, ky6. Cedenne KyoOa, 5 OK1,0K2,
Ceuenue Ky0a, | mapajienenurne/a OK 3, OK 4,
napauIeIeuIeaa KomOuHupoBaHHOE 3aHsATHE OK 5, 0K 6,
Tema 8.4 Ilupammma, ee | ComepkaHue ydeOHOro Marepuasia OK'7
cocraBsirome, cedeHue. | [lupamunga u ee snemeHThl. CeueHue nupamuisl. [IpaBunbHass nupamuga. YceueHHas K 3.1
[IpaBunbHas nupamMuja. | nupamuaa 2
VYcedeHHas nupaMua
KomOuHupoBaHHOE 3aHATHE
Tema 8.5 bokoBas wu | Comepkanue ydeOHOro MaTepuasia
MoJTHAs noBepXHOCTh | [Tnomanps 60KOBOM M MOTHOM MOBEPXHOCTH MPU3MBI, TUPAMUIBI 2
TIPU3MBI, TUPAMUIBI KomOunnpoBanHoe 3aHsTHe
Tema 8.6 Cummerpus B | CozpepikaHue yueOHOTO MaTepuaa
KkyOe, mapamienenunesne, | CHMMETpUsi  OTHOCHTEIBHO  TOYKH, NpsAMOM, 1miaockoctn. CummeTpusi B KyOe, )

IIpU3Me, MUpaMue

napajiieJacnuneac, npu3smMe, nupaMmuac

KomOunnpoBaHHOE 3aHATHE
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Tema 8.7 [Ipumepsnt
CHUMMETpHIii B mpoheccun

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

CumMeTpHs B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

HpaKTI/I‘-IeCKOG 3aHATUC

Tema 8.8 IlpaBuiibHbIE
MHOTOTPaHHHKH, 1754
CBOMCTBA

Cojnepkanue y4eOHOro MaTepuaia

IlousTue IMPpaBUJIbHOI'O MHOI'OI'PAHHHUKA. CpoiicTBa IMPpaBUJIbHBIX MHOI'OI'PAHHUKOB

[IpakTrueckoe 3aHsTHE

Tema 8.9 Hununap, ero
cocrapirtrone. CeueHue
ATHHAPA

Copep:xanue yueOHOro MaTepuana

Hununanap u ero sneMenTsl. Ceuenue MWIMHAPa (MapajuieibHOE OCHOBaHUIO U ocH). Pa3BepTka
WIMH]IpA

KoMOuHMpoBaHHOE 3aHATHE

Tema 8.10 Konyc, ero
cocrapirtrone. CedeHue
KOHYyca

HpO(l)eCCI/IOHaJIbHO-OpI/IeHTHpOBaHHOC CoACpKaHue (couepmaﬂne IMPUKJIAAHOTO MOI{yJ’IH)

Konyc u ero snementsl. CeueHue KoHyca (IapajielibHOe OCHOBAHUIO U MPOXOSIIEe Yepes
BEpILNHY), KOHnYecKue ceueHus. PazBepTka koHyca

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 8.11 VYceueHHslii
KOHYC. Ceuenue
YCEYEHHOTO KOHYca

Coneprxanne yueOHOro Marepuasia

YcedeHHbIH KOHYC. Ero 06pa3yfomaﬂ u BeicoTa. CeueHue YCCUYCHHOI'O KOHYCa

KomOunupoBanHoe 3aHsTHe

Tema 8.12 Ilap u coepa,
UX CEUYCHUS

Copep:xaHne yueOHOTo MaTepuana

Hlap u cepa. BzanmHuoe pacnonoxenue cepsl u miockocti. CedeHue mapa, cepsl

KomOunupoBanHoe 3aHsTne

Tema 8.13 Ilomstue o060
o0beMe Tema. OTHOIIEHHE
00BEMOB TTOJOOHBIX TE

Copep:xaHne yueOHOTo MaTepuana

[Tonsstue 06 obbeme Tema. OObeM Kyba W TpsAMOYrojibHOTO mapasuienenunena. O0beM
npu3Mbl ¥ 1uIuHApa. OTHOLIEHHWE OO0BEMOB MOJOOHBIX Tel. [ eoMeTpUYecKHil CMBICI
onpeaenuTens 3-ro nopsaka

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 8.14 OObeMBI ©
IJIOMIA M  TTOBEPXHOCTEH
TEN

Conepkannie yaeOHOro MaTepuana

O6bemMbl mupamuabl 1 KoHyca. O0bem mapa. [Tnonaau nosepxHocrelt Ten

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 8.15
KombOunanuun

Coneprxanne y4eOHOT0o MaTepuasa

KomOuHamm reoMeTpuuecKux Tel
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MHOI'OIrpaHHUKOB W TCJ

HpaKTI/I‘-IeCKOC 3aHATUC

BpallleHus
Tema 8.16 Copepxanne yaeOHOro MaTepuana
['eomeTpuyeckue Hcnonb3oBaHne KOMOMHAUMA  MHOTOTPAaHHUKOB W Tel  BpalleHUS B  IPaKTHUKO- ’
KOMOMHAILIMK HA IPAKTUKE | OPUCHTHPOBAHHBIX 3a/a4ax
[IpakTuueckoe 3aHaTue
Tema 8.17 Copep:xanue yueOHOro MaTepuana
Pemenune 3aga4. | O0BbEMBI U IJIOIIAU TOBEPXHOCTH MHOTOI'PAaHHUKOB M TEJI BPALCHUS 2
Mpuororpanaukn ¥ Tena | KontponsHas pabora
BpallleHus
Pa3nen 9. [lepBooOpa3nasi pyHKIMY, ee IPUMEHEHHE 14
Tema 9.1 IlepooOpasnas | Conepikanue yaeOHOTO MaTepraia
GbyHKIHH. IIpaBuia | 3amaya O BOCCTAHOBIIGHMM 3aKOHA [JBWIKEHHS TIO0 W3BECTHOM cKopocTH. [loHsiTue
HaXO0X/IEHUs uHTerpupoBanus. O3HAKOMJICHHE C TOHSATHEM HHTETpajia M IMEepBOOOPa3sHON it (PyHKIUH
epBOOOPA3HBIX y=f(x). Pemenue 3amau Ha CBsA3b MEpPBOOOPAa3HON M €€ MPOU3BOJHOM, BBIUUCIICHHUE 2
nepBooOpazHoy i naHHOW QyHkuuu. Tabmuua Gopmyi JUIsl HaX0XKJIEHUS MEepBOOOPa3HBIX.
M3yueHue mpaBusa BEIYMCIEHUS IEpBOOOpa3HON
KomMOuH1poBaHHoe 3aHsATHE
Tema 9.2 [Mnomans | Conepkanue yueOHOTO MaTepuana OK 1. OK 2
KPHUBOJIMHEWHOU 3ajaud, MPUBOIINE K TOHSTHIO OMPEEICHHOTO WHTErpajia — O BBIYHCICHUM TUIONIAJN OK 3’ OK 4’
Tparenuu. @®opmyna | KpUBOJIMHEHHON Tpameuuu, O NepeMeleHuH Touku. IloHsTHe ompenenéHHOro HHTerpaia. ) OK 5’ OK 6’
Herotona — JleitOnuna I'eomeTrpuueckuii n pusnueckuii cMbIci ompeneraeHHoro uHrerpana. ®opmyna HeroToHa— O,K 7 ’
JleitOHuma
K 3.2
KomOuHupoBaHHOE 3aHATHE
Tema 9.3 Coneprxanne y4eOHOTo MaTepuasa
Heonpenenennsiii u | [loHsTHE HEONPEEIEHHOTO NHTErpajia 2
ONpENIENEHHBIN MHTErpabl | KoMOMHUPOBaHHOE 3aHSTHE
Tema 9.4 TIlonstue 00 | ComepikaHue yueOHOTo MaTepuana
ONpeeIEHHOM HHTerpaie | 'eoMeTpruueckuii CMbICI ONpeAeIeHHOr0 HHTerpata )
Kak wiomany | KomOMHUpOBaHHOE 3aHATHE
KPUBOJIMHEHHOM Tpanenuu
Tema 9.5 IIpodeccnoHaIbHO-0OPHEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHNe MPHKJIAJTHOT0 MOYJIsI) 4
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OrnipesiesieHHBIA  UHTErpaj
B JKU3HU

['eomerpuueckuii cMmbica onpezeneHHoro uurerpaia. @opmyna Heiotona - JleiiOnuma.
Pemenne 3amau Ha NpUMEHEHHE HWHTErpaja JUisl BBIYUCICHHUS (DU3MYECKUX BEJIUYUH U
TIonaaen

HpaKTI/ILIeCKOC 3aHATUC

Tema 9.6 Perrenne 3amau.

Cojnepikanue y4eOHOro MaTepuaia

[TepBooOpaznas (ynkuuu, | [TepBoobpasnas bynkuuu. [IpaBuia HaxoxaeHUs epBoodpa3HbiX. Ee mpuMeHeHme 2
ee pUMEHEHUe KonTponbnas pabota
Pa3nea 10. Crenenu u kopHu. CteneHHass pyHKIMsA 12
Tema 10.1 Crenennas | Conep:kanue yueOHOTo MaTepuana
(pynkuus, ee cBoicTBa [ToHsiTHE KOPHS N-0M CTENEHU U3 IEUCTBUTENIBHOrO ynciaa. OyHkuuu y = “\& HUX CBOMCTBA U P
rpaduku. CBOICTBA KOPHS N-OM CTENEHU
KoMOuHMpoBaHHOE 3aHATHE
Tema 10.2 Copep:xanue yueOHOro MaTepuana
[IpeobpaszoBanue ITpeoOpa3oBanne UPpaITMOHATBHBIX BBIPAKEHHUH 2
BBIDAKEHUH C KOPHAMH N- | KOMOMHUPOBAHHOE 3aHSATHE
Ol cTeneHu
Tema 10.3  CsoiictBa | ComepkaHue yueOHOro MaTepuaa OK 1, OK 2,
CTENEHU C palMoHaNbHBIM | [ToHsATHE cTeneHu ¢ THO0BIM pallioHATBHBIM TToKa3zaTeneM. CTeneHHble QYHKITNH, X CBOWCTBA ’ OK 3, OK 4,
u JIEHCTBUTENLHBIM | U TpaduKu OK 5, 0K 7
MOKa3aTeNsIMU KomOunupoBanHoe 3aHsTHe
Tema 10.4  Pemenue | Conepxanue yueOHOro Marepuasia
WPpALMOHATBHBIX PaBHOCHIIBHOCTD HMppalMOHAIBHBIX YPAaBHEHUI W HEPAaBEHCTB. METOIbl HUX pEIICHHUS. 4
YPaBHEHMI U HEPABEHCTB | PemeHne mppannoHaIbHBIX YpaBHEHUH M HEPABEHCTB
KomOuHupoBaHHOE 3aHATHE
Tema 10.5 Crenenn wu | Comepikanue y4eOHOro MaTepuasia
KOPHH. Crenennas | Onpenenenue crerneHHoi QyHkuuu. Mcmonp3oBanue ee CBOWCTB NPU PELICHUW YpaBHEHUH U ’
byHKIIUS HEPABEHCTB
KonTponpHas pabota
Pa3nea 11. Iloka3zaTenbHas GyHKIUSA 16 OK 1, OK 2,
Tema 11.1 Conepxanue yueOHOro MaTepuasa 4 OK 3, OK 4,
IlokazatenpHas QyHkuyd, | CTeneHb ¢ MPOU3BOJIBHBIM JICHCTBUTEIBHBIM TOKasareneM. OmnpeneieHre MoKa3aTelbHON OK 5, 0K 7
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€€ CBOIICTBa

¢byHKIMH, ee CBOMCTBA M Tpaduk. 3HAKOMCTBO C NMPUMEHEHUEM IOKa3aTEIbHOW (YHKIIUH.
Pemenne nmoka3aTenbHBIX ypaBHEHUH (QyHKIMOHAIBHO-TPa(UIecKuM METOIOM

KoMOuHMpoBaHHOE 3aHATHE

Tema 11.2 Pemenne | Coneprkanue yaeOHOTO MaTepraia
[I0Ka3aTeJIbHbIX PemeHne mnoka3aTenpHBIX YpPAaBHEHUMH METOJOM YypaBHMBAHUsA II0Ka3aTeled, METOIO0M
YPaBHCHMI U HEPABEHCTB | BBEJICHHWSI HOBOM  TEPEMECHHOW, (QYHKIMOHAIBHO-TpadUYeCKUM METOoJIOM. PemieHue 6
[10Ka3aTeIbHBbIX HEPABEHCTB
[IpakTrueckoe 3aHsTHE
Tema 11.3 Cucremsl | Conepkanue yueOHOTO MaTepuaia
MOKa3aTeNbHbIX Pemenue cucrem nokasaTesbHbIX YpaBHEHUN 4
yYpaBHEHUU KombunmnpoBanHoe 3ansrue
Tema 11.4 Pemenne 3anau. | Conepkanue ydeOHOro Marepuasia
ITokaszarenpHas GyHKUUS | PemmeHne mMOKa3aTeIbHBIX YPAaBHCHHH METOJOM YpaBHMBAHHUS [OKa3aTeliecl W METOIO0M ’
BBEJICHUS HOBOM IIEPEMEHHOM. Penenne nokas3arebHbIX HEPAaBEHCTB
KonTtposnbHas pabota
Paznea 12. Jlorapudmsbl. Jlorapupmudeckasi pyHKuus 24
Tema 12.1 Jlorapudm | Conepkanue ydeOHOro MaTepuasa
grcna. Jecarnunbii  u | Jlorapudm yucna. JlecaTHYHBIN U HATYpaIbHBIM JOrapu(Mbl, YUCIIO € 2
HATypaJbHBIA JorapupMel, | KoMGMHUPOBAHHOE 3aHATHE
YHCIIO €
Tema 12.2  CsoiictBa | Conepkanue y4eOHOro Marepuasia
norapupmoB.  Onepanus | Coiictsa gorapupmos. Onepariys JorapuhMUPOBAHHS. 4 OK 1, OK 2,
norapuGMUpOBaHUs KoMOMHHPOBAHHOE 3aHATHE OK 3, 0K 4,
Tema 12.3 Conepxanue yueOHOro MaTepuasa OK 5,0K 7
Jlorapudmmueckas Jlorapudmuueckasi QyHKIUS U ee CBOICTBA 4
¢byHK1UMs, ee CBOHCTBA KomMbOunnpoBanHoe 3aHsTre
Tema 12.4  Pemenue | Comepxanre yaeOHOTO MaTepuana
JorapupMUUEcKux [Tonsitue norapudmuyeckoro ypaBHeHus. Omepanusi MNOTEHIUPOBAaHUS. TpH OCHOBHBIX
YPAaBHEHMI U HEPABEHCTB | METOJAa pEIICHUs JIorapu(MUUECKUX YpaBHEHUH: (YHKIMOHAIBHO-TpapUUecKuii, MeTon 6

MTOTEHIIMPOBAHUSI, METOJT BBEICHHs HOBOM nepeMeHHou. Jlorapudmudeckrne HepaBeHCTBA

KoMOuHMpoBanHoe 3aHsTHE
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Tema  12.5  Cucrems | Conepkanue yaeOHOTO MaTepuana
JorapupMUUECKUX AJTOpUTM pEeLIEeHUS] CUCTEMbl YpaBHEHUN. PaBHOCUIIBHOCTD Jlorapu(PMUUECKUX YpPaBHEHUH U ’
ypaBHEHUN HEPABEHCTB
KombunnpoBanHoe 3anstue
Tema 12.6 Jlorapugpmst B | IlpodeccnoHabHO-OPHEHTHPOBAHHOE COAeP:KaHNeE (Coep:KaHNe NPHKJIATHOTO MOTYJIs)
IIPUPOJE U TEXHUKE [Tpumenenue norapu¢ma. Jlorapudmuyeckas crnupans B mpupoxae. Ee maremaTnueckue 4
CBOMCTBA
[IpakTHueckoe 3aHsTHE
Tema 12.7 Pemenue 3anau. | Conepkanue yaeOHOTo mMaTepuana
Jlorapugmel. Jlorapudmmueckas Gpynkius. Pemenne npocreiimmx gorapuMUIecKiX ypaBHEHUH 2
Jlorapudpmuueckas KontponbHas pabota
byHKIHSA
Pasnen 13. DiieMeHTHI KOMOMHATOPUKH, CTATUCTUKH U TEOPUH BEPOATHOCTEH 24
Tema 13.1  OcHoBubie | Conepkanue yueOHOTO MaTepuana
HOHATHSI KOMOMHATOpUKU | [lepecTaHOBKH, pa3MeIlCHHs, COUCTAHUSL. 4
KoMOuHMpoBaHHOE 3aHsTHE.
Tema 13.2  CobObitue, | Conepxkanue yueOHOTO MaTepuaia
BEPOSITHOCTh coOpiTHs. | COBMECTHBIE M HECOBMECTHBIC COOBITHA. TeopeMbl O BEpOSTHOCTH CYMMBI COOBITHIA.
CnoxeHne M YMHOXKEHHE | YCIIOBHAs BEpPOSTHOCTh. 3aBUCHUMbIC M HE3aBHUCHMBbIE COOBITHS. TEOpeMbl O BEPOSTHOCTH 4
BEPOSATHOCTEN MIPOU3BEICHUS COOBITHIA.
KomM0OuHnpoBaHHoe 3aHsATHE 85 :1,)’ 8§ i’
Tema 13.3 Bepostaocts B | [IpodeccHoHAIbHO-OPMEHTHPOBAHHOE co/lep:KaHue (coiep:KaHue MPHUKJ/IATHOT0 MO1YJIs) OK 5’ OK 7’
PO eCCHOHATBHBIX OtHocUTENbHAS YacTOTa COOBITHS, CBOWCTBO ee¢ ycrowumBocTH. (CTaTUCTUYECKOE 4 HK, 31
3a/1auax orpeJiesieHue BepoaTHOCTH. OlleHKa BEpPOSITHOCTH COOBITHS '
[IpakTHueckoe 3aHsTHE
Tema 13.4 Juckpernas | CopepikaHue yueOHOTo MaTepuana
cimyJaitHas BeIMYMHA, | Buael ciydaiiHbIX BenuuuH. OnpeneneHue TUCKPETHOM CIydyallHOM BEIMYMHBL. 3aKOH 4
3aKOH €€ pacupeaeeHus pacrnpeiesleHns] AUCKPETHOM CIIydyalHOW BeIMYMHBI. Ee 4nciioBble XapaKTEPUCTHUKHU
KomOuHupoBaHHOE 3aHATHE
Tema 13.5 3amaun | Coxeprkanre yaeOHOTO MaTepraia ’
MaTeMaTHYECKON Bapuaronnsiii pan. Iloauron vacror u ructorpamMMa. CTaTUCTHYECKHE XapaKTEPUCTHKU
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CTaTUCTUKH psia HaOIr01aeMBbIX TAHHBIX
KomOuHupoBaHHOE 3aHsTHE
Tema 13.6 IIpogeccnoHaIbHO-0OPHMEHTHPOBAHHOE COJlep:KaHMe (Colep:KaHNe NPHUKJIAJHOT0 MOYJIsl)

CocraBnenne TaOIUIl U

[lepBuunas o00paboTka CTaTUCTUYECKUX JaHHBIX. ['paduyeckoe HX MpencTaBICHHE.

Jyarpamm Ha IIpaKkTHKe HaxoxxaeHne cpeHuX XapaKTEepUCTHK, HA0II0JaeMbIX JaHHBIX 4
[IpakTuueckoe 3aHaTue
Tema 13.7 Pemenue 3anau. | Conep:kanue yueOHOTo MaTepuana
DNEeMEHTbI OnemeHTsl KoMOMHAaTOpUKU. COOBITHE, BEPOSTHOCTH COOBITHS. CIOXKEHHE W yMHOXKEHHE
KOMOUHATOPUKH, BEPOATHOCTEN 2
CTaTHUCTHKM H  Teopuu | KonrponasHas pabora
BEPOSATHOCTEN
Pa3nen 14. YpaBHeHus U HepaBeHCTBA 24
Tema 14.1 Copep:xanue yueOHOro MaTepuana
PaBHOCWIBHOCTB PaBHOCUnbHOCTH  ypaBHeHMM u  HepaBeHCTB. OrmpeneneHusi. OCHOBHBIE — TEOpPEMBI
YPAaBHEHMH M HEPAaBEHCTB. | paBHOCWIBHBIX IIepexo/ax B YpaBHEHUSAX M HepaBeHCTBax. OOIIMe METO/bl pelieHus
OOmpe MeTobl peIeHnsT | ypaBHEHHI: MEpeXoj OT paBeHCTBAa (DYHKIMH K PaBEHCTBY apryMEHTOB JUIi MOHOTOHHBIX 4
GyHKIMHA, METOJ| pa3loKeHUs Ha MHOXKUTENIM, METOJ BBEJCHHS HOBOM NEpeMEeHHOI,
(YHKIIMOHAIBbHO-TpaUUECKUN METOJ
KomOuHupoBaHHOE 3aHsTHE
Tema 14.2 T'paduueckuii | Conepkanne ydeOHOro Marepuasia OK 1, OK 2,
METOJ pemrenus | OGmuMe MeToJbl PEIIeHHs HEpPaBeHCTB: IEpeXoi OT CpaBHEHUs 3HAYeHUM (yHKUUN K OK 3, OK 4,
ypaBHEHUI, HEPABEHCTB CpPaBHEHUIO 3HAUYEHUW apryMEHTOB IS MOHOTOHHBIX (DYHKIMHA, METOJ HHTEPBaJOB, > OK 5, OK 6,
¢byHKIMOHaNbHO-Tpaduueckuit  Meton. ['paduueckuii MeTon pelieHHs YpaBHEHUH U OK7
HEPABEHCTB K 3.1
KomOunnpoBanHoe 3aHsTHE
Tema 14.3 VYpasuenus u | CozpepikaHue yueOHOTo MaTepuaa
HEPABEHCTBA C MOJIYJIEM Omnpenenenne monyinsa. Packpeitme monyns mo ompeaeneHuro. lIpocrelimme ypaBHEHMS U
HEpaBeHCTBA ¢ MoAyieM. lIpuMeHeHne paBHOCUIIBHBIX MEPEXOJOB B ONPEACIECHHBIX TUIAX 4
YpaBHEHU U HEPABEHCTB C MOJYJIEM
KomOuHupoBaHHOE 3aHATHE
Tema 14.4 Coneprxanne y4eOHOT0o MaTepuasia 4

YpaBHEHUs U HEPABEHCTBA

3HaKoMCTBO ¢ nmapameTrpoM. [Ipocrelinne ypaBHEHHsI U HEPABEHCTBA € TapaMeTpOM
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C IapaMeTpaMu

KoMOuHmpoBanHoe 3aHATHE

Tema 14.5 CocraBieHue u
pelieHue

IIpodeccrnoHabHO-0PHEHTHPOBAHHOE CoJlepkaHNe (CoJAep:KaHue MPUKJIATHOT0 MOILYJIs1)

Penrenue TeKCTOBBIX 3a]1a4 TPOPECCHOHATBHOTO COACPIKAHMUS

npo(ecCHOHANBHBIX 3a/1ad | [IpakTHyecKue 3aHATHUs 8
C IIOMOIIIbIO YPAaBHEHUM
Tema 14.6 Coneprxkanue y4eOHOro MaTepuasia
Pewenne 3aga4. | OOmMe MeTo/Abl pelleHUs YpaBHEHHM. YpaBHEHHsI M HEpaBEHCTBA C MOAYJIEM M C >
VYpaBHEHMS U HEPABEHCTBA | IapaMeTpaMu

[IpakTHueckoe 3aHsiTHE
Koncyapranumn 6
IIpome:xxyTounas arrecranusi (JK3aMeH) 6
Bcero: 304
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3. YcaoBus peanu3anum NporpaMmMbl 001eo0pa3oBaTeIbHON JTHCHUILINHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIbHOMY MaT€PUAJBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanusanus mporpaMMbl AUCIUIUTHHBI TPEOYET HATNYUS YI€OHOT0 KaOMHETa MAaTEMATHKH.
O6opynoBanue yaeOHOTo KabUHeTa!

— M0CAJ0YHBIC MECTA M0 KOJIUYECTBY 00OYUaIOIIUXCS;

— pabodee MECTO MPEIoIaBaTels;

— KOMIUIEKT y4yeOHO-HaTJISAHBIX TIOCOOUIA;

— 3aJaHus JUIsl KOHTPOJIBHBIX padoT;

— npodecCHOHAIILHO OPUEHTUPOBAHHBIC 3a/1aHUS;

— Marepualibl SK3aMeHa.
TexHuveckue cpercTBa OOyUCHHUS:

— MEePCOHAIBHBII KOMIBIOTEP C JIMIICH3MOHHBIM MPOrPAMMHBIM 00ECIICYCHUEM.

3.2. UnpopmanmnonHoe odecniedenune odyuenus. Ilepeyenb pekomeHayeMbIX y4eOHbIX U3IaAHMI,
HNuTepHeT-pecypcoB, A0NOTHUTEIbHOMH JIUTEPATyPhl

OcCHOBHbBIE H3JAHUSA

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

2. bammakoB, M. U., Maremaruka. Ilpaktukym : ydeOHO-IpakTHueckoe mnocobue / M. U.
bammakos, C. b. Outuna. — Mocksa : KnoPyc, 2023. — 294 ¢. — ISBN 978-5-406-10588-7. — URL:
https://book.ru/book/945228 (nata oopamenus: 26.06.2023). — TeKCT : 3JEKTPOHHBIMH.

3. baxtuna, E. B., KOMIIJIEKT KOHTPOJIbHO-U3MEPHUTEIBHBIX MaTEPHAJIOB IS TPOBEPOYHBIX PabOT
no yueOHoi muciuruinHe "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 o6pamenus: 26.06.2023). — TeKcT : 2IE€KTPOHHBII.

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

5. zwba, 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 : 2NEeKTPOHHBIH.

6. Maremaruka: anrebpa M Hadajga MaTeMaTHYECKOro aHaiu3a, reoMmerpus. Anrebpa u Havana
Matemarnueckoro a”anumsa. 10-11 xmacc. Anumos IIILA., Kossarun 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 noaroroBke k EI'D mo maremaruke (mpoduibHBII
ypoBeHb) : yueOHoe ocodue / 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 :

3JIEKTPOHHBIN.

30



DJIeKTPOHHbIE U3IAHUS

1. Bceepoccuiickue wunTepHer-onummnuaasl. - 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/ (narta oopamenus: 02.07.2022). - TekcT: 31eKTpOHHBIM.

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

5. OTkpeIThiil KOMUTeK. Matematuka. - URL: https://mathematics.ru / (gata oOpaiieHus:
08.06.2022). - TeKCT: 3IEKTPOHHBIMN.

6. [ToBTopum Mmatemaruky. - URL: http://www.mathteachers.narod.ru / (mata oOpamieHus:
12.07.2022). - TeKCT: 37EKTPOHHBIMU.

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

8. Cpennsisi marematudeckas 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 ¥ OlleHKA Pe3yJIbTATOB OCBOEHUS Y4eOHOH TUCHUILTHHBI

I'ATIOY CO «bIIT», peanusyromiee MOATOTOBKY IO IporpaMme y4eOHOH JAMCITUILUIMHBL,
o0ecrieynBaeT OPraHU3aIUIo U MPOBEICHHE TEKYIET0 KOHTPOJIS 3HAHUN M MPOMEKYTOUHYIO aTTECTAIIUIO
obyvaromuxcs. llopsnok u colepkaHMe TEKYLIEro KOHTPOJA M IMPOMEXYTOYHOH aTTecTaluu
pernamentupyercsi «llomoxxenneM o ¢dopmax, NEPUOTUYHOCTH M TOPAIKE TEKYIIETO0 KOHTPOJIS
yCIIEBaEMOCTH U MPOMEXKYTOYHOH aTTecTanuu obdydaromuxcs no nporpammam CI1O» boraanoBuuckoro
MIOJINTEXHUKYMa.

Texymuii KOHTPOJIb 3HAHUN (YCIIEBA€MOCTH) IPOBOIUTCS IPENOAaBaTelIeM Ha J00M U3 BUAOB
yueOHbIX 3aHATHHA. POPMBI TEKYIIEr0 KOHTPOJS BBHIOMPAIOTCS MPEMOAaBaTEeIeM HCXOJS U3 CIenu(pUKU
y4eOHOH TUCIMITIIMHBI U UHAUBUAYAJIbHBIX OCOOCHHOCTEN 00yJaromuxcs.

®opMoii IPOMEKYTOYHOM aTTECTALUK M0 Y4eOHOU IMCHMIUIMHE siBIsieTcsl MU depeHInpOBaHHbINA
3a4eT, KOTOPBI IPOBOANTCA MOcie 00y4eHHs O y4eOHOM AUCLUIUINHE.

s arrectanuu obydaromuxcs co3garoTcs GoHabl oreHoYHbIX cpeactB (POC), mo3Bosomue
OLICHUTb PE3YyJbTaTbl OCBOCHUS JIUCUUIUIMHBL. DOHIBI OLEHOYHBIX CPEACTB Ul INPOMEKYTOYHON
arrectauuu pazpadatsiBatorcs u yreepxkaaorcs ['AIIOY CO «bIIT» camocTosTensHO.

@®OC BkIOYAIOT B cedd NeJarornyeckue KOHTPOJIbHO-U3MEPUTEIbHBIE  MaTepHUallbl,
[IpelHa3HAYEHHbIE JUIsI OINpPEAEJCHUS] COOTBETCTBUS (WJIM HECOOTBETCTBUS) HWHIAUBUAYAIbHBIX
00pa3oBaTeNbHBIX JOCTH)KEHUI OCHOBHBIM IIOKA3aTENSIM PE3Y/IbTaTOB MOJITOTOBKH.

WrtoroBass oueHka pe3ylbTaTOB OCBOEHUS JUCUUIUIMHBI ONpENENeTcs Kak CpeaHee
apu(MeTHYeCKOoe BCEX OLCHOK HWHAMBUAYAJIBbHBIX OOpa30BaTEIbHBIX JOCTM)KEHUH, IOJIy4YeHHbBIX
o0yJaromuMcsi B XOA€ TEKYIIEro KOHTPOJS M TPOMEXKYTOYHOW aTrecTanmuu. MTOroBble OLEHKH
BBICTABJIAIOTCS LIEJIBIMU YMCIAMU B COOTBETCTBHHM C IIPABHJIAMU MaTEMATUYECKOTO OKPYTJICHUS.

OneHka 3HaHMM, YMEHUH UM KOMIIETEHIIMM IO pe3yibTaTaM TEKYIIEro KOHTpPOJd H
IIPOMEXYTOYHOM aTTeCTaluy IPOU3BOJUTCS B COOTBETCTBUH C YHUBEPCAIbHOW LIKAJIOM:

IIpouent KauecTBeHHas1 OlleHKA HHAUBUIYAJIBHBIX
pe3yJIbTATHBHOCTH 00pa3oBaTeJbHBIX JOCTHKEHH
(MpaBUJIBLHBIX N

0TBETOB) 0asa (oTMeTKa) BepOaIbLHBIA aHAJIOT
90 + 100 5 OTJINYHO

80 + 89 4 XOpOouIo

70 +79 3 YIOBJIETBOPUTEIHHO
menee 70 2 HE yJIOBJIETBOPUTEIBHO

KonTposib ¥ omeHka pe3ylbTaToB OCBOEGHMSI  OOIIE00pa30BATEIbHOW  JTUCHUILUIMHBI
pacKphIBalOTCA 4epe3 JUCHMIUIMHAPHBIE pe3yJbTaThl, HalpaBlieHHble Ha (OpMHpOBaHHE OOIIMX U
npodeccnoHaNbHBIX KOMIIETEHIIUN MO pa3/iesiaM U TEMaM CoJIep KaHus yueOHOro MaTepuarna.

Oobmasi/npodeccuonanbHast Pasznen/Tema Tun oneHoYHBbIX
KOMIIETEHITHS MepONPUSITHUSI

OK 01. Beibupats criocoOb1 P1,Temal.1,1.2,1.3 M-o/c',1.4,1.5,1.6 TectupoBanue
penieHus 3aiay P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBI ompoc
npo¢ecCuoHATBHON P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 MaTeMaTH4YeCKHit
nesTenbHOCTH npuMennutensHo | P 4, Temsnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | IUKTaHT

K Pa3IMYHBIM KOHTEKCTaM I1-o0/c, 4.8,4.9,4.10,4.11 NuauBunyanbHas
[1K.3.1 Opranu3oBsIBaTh PS5, Temnt 5.1, 5.2 CaMOCTOATENIbHAS
paboTy mepcoHasna mo P 6, Temsr 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 paborta

1
Ipogheccuonanvroe-opueHmuposanrHoe cooepiicanie
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odopmIteHHIO B 00paboTKe
JOKYMEHTAIlUU IIPU IIEPEBO3KE
IPy30B U MMACCAXKUPOB U
OCYIIECTBIICHHUIO PAaCYETOB 32

I1-o/c, 6.8, 6.9, 6.10 [1-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

[IpencraBnenue
pe3yabTaToB
HPaKTHYECKUX padoT
3aimuTa TBOPUYECKUX

YCIIyTH, MPEIOCTaBIISIEMbIE P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor
TPAHCIIOPTHBIMU P9, Temr1 9.1,9.2,9.3,9.4,9.5 3ammura
OpraHu3aIMsIMU. P 10, Temsr 10.1,10.2, 10.3, 10.4 WH]IUBUYyAJIbHBIX

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

11.5, 11.6 IT-o/c, 11.7 KoHTtposbHas pabota

P12, Temn 12.1,12.2,12.3,12.4 Brimonnenue

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 02. Ucnonp3oBars P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TecTupoBanue
COBPEMEHHBIE CPE/ICTBA P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBII ompoc
IOMCKa, aHaJIu3a U P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 MareMaTH4ecKui
unTepnperanuu napopmanuu, | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | OUKTaHT
1 “H()OpPMAIMOHHBIC I1-o/c, 4.8, 4.9, 4.10, 4.11 NunuBunyanbHas
TEXHOJIOTHH JJIS BBIIOIHCHUS PS5, Tempr 5.1, 5.2 CaMOCTOSTCIbHAS
3a/1a4 mpoeccHoHaIbHOM P 6, Temrl 6.1,6.2,6.3,6.4,6.5,6.6,6.7 pabora
IEeITEILHOCTH IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 [Ipencrasnenue
IT1K.3.1 Opranu3oBbiBaTh P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 pe3ynbTaTOB

paboTy mepcoHaa mo
odopMIIeHHIO B 00paboTKe

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

IPAKTUYECKUX padboT
3amura TBOPUECKUX

JOKYMEHTAIIUU TIPH TIEPEBO3KE P 8, Temnl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabort
IPY30B U [1aCCAXKUPOB U P9, Temr1 9.1,9.2,9.3,9.4,9.5 3amura
OCYILIECTBJIEHUIO PACUETOB 32 P 10, Temsr 10.1, 10.2, 10.3, 10.4 VHIUBUYAJIbHBIX
YCILYTH, IPEOCTABIISIEMbIE P11, Temsr 11.1,11.2,11.3 I1-0/c, 11.4, MPOEKTOB
TPaHCIIOPTHBIMU 11.5,11.6 [T-o/c, 11.7 KonTponbnas padora
OpraHu3aLMsAMH. P12, Temn 12.1,12.2,12.3,12.4 Brinmonnenue

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IK3aMeHaIIMOHHBIX

I1-o/c, 13.6 3aJaHui

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

IT-o/c, 14.6

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

pean30BbIBaTh COOCTBEHHOE P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBIH ompoc
npo¢eCCuOHAIBHOE U P 3, Temn! 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTH4eCcKUi
JINYHOCTHOE Pa3BUTHE, P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | OUKTaHT
MPEIIPUHUMATETBCKYIO II-o0/c, 4.8, 4.9, 4.10, 4.11 NuauBunyanbHas
JICATEIIBHOCTh B P5, Temrr 5.1, 5.2 CaMOCTOSITEIbHAS
npodeccuoHanbHOU chepe, P 6, Temrl 6.1,6.2,6.3,6.4,6.5,6.6,6.7 paborta
HCIIOJIb30BaTh 3HAHUS 10 IT-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 [IpencraBnenue
(hMHAHCOBOW IPAMOTHOCTH B P7 Temo1 7.1,72,73,74,7.5,7.6,7.7 pe3yabTaToOB

Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHsIX

I1K.3.1 OpranuzoBbiBaTh
paboTy nepcoHana mo
odopmiieHuro u 06padboTke
JTOKYMEHTAIIH TIPH TIEPEBO3KE
I'PY30B U MMaCCaKUPOB U
OCYIIECTBIICHHIO PAacYETOB 32

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

P 8, 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, 104

P11, Temsr 11.1,11.2, 11.3 T1-0/c, 11.4,
11.5,11.6 [T-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

MPAKTHYECKUX PadoT
3anmra TBOPYECKHUX
pabot

3amura
WHIWBUIYaJIbHBIX
MIPOEKTOB
KonTpomnpHas pabota
Brmonaenne
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YCIIYTH, PEIOCTABIISIEMBIE P 13, Temsr 13.1,13.2,13.3,13.4, 13.5 9K3aMEHAIIMOHHBIX
TPaHCIIOPTHBIMU IT-o/c, 13.6 3a/laHui
OpraHu3aIMsIMU. P 14, Temsr 14.1, 14.2,14.3, 144, 14.5

I1-o/c, 14.6
OK 04. Db dexTruBHO P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TecTupoBanue
B3aHUMOJICHCTBOBATh U P2, Temsr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBII ompoc
paboTaTh B KOJUICKTHBE U P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMaTH4ecKuit
KOMaHJIe P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 47 | OUKTaHT
[1K.3.1 Opranu3oBbiBaTh I1-o0/c, 4.8, 4.9, 4.10, 4.11 NunuBunyanbHas
paboTy nepcoHaa mo PS5, Temnt 5.1, 5.2 CaMOCTOSITEeJIbHAS
odopmMIIeHHIO B 00paboTKe P 6, Temsl 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 paborta
JOKYMEHTAIMH [IPH NIEPEBO3KE IT-o/c, 6.8, 6.9, 6.10 [1-o/c, 6.11 [IpencraBnenue
TPY30B U MACCAKUPOB U P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 pe3yJIbTaToOB

OCYHICCTBJICHHUIO paCyYCTOB 3a
YCIyru, np€aoCTaBJIsIEMBIC

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

NPaKTUYECKUX paboT
3aiura TBOPYECKUX

TPAHCIIOPTHBIMU P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabor
OpraHU3alMSIMU. P9, Temr1 9.1,9.2,9.3,9.4,9.5 3amura
P 10, Temsr 10.1, 10.2, 10.3, 104 VHIUBUYAJIbHBIX
P11, Temsr 11.1,11.2,11.3 I1-0/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 Brmonnenue
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 9K3aMEHAIIMOHHBIX
I1-o/c, 13.6 3aJaHUN
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5
I1-o/c, 14.6
OK 05. OcyiecTBasiTh P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6 TectupoBanue
YCTHYIO U IUCbMEHHYIO P2, Temn1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6 | YcTHBIH orpoc
KOMMYHUKAIHIO Ha P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4 MareMaTu4ecKui
rOCYJapCTBEHHOM SI3bIKE P 4, Temsr 4.1, 4.2, 4.3, 44,45, 4.6, 47 | OUKTaHT
Poccuiickoit denepariiu ¢ IT-o/c, 4.8, 4.9, 4.10, 4.11 NnnusuayanbHas
y4eTOM 0COOEHHOCTEH PS5, Temnt 5.1, 5.2 CaMOCTOATENbHAS
COIMAIBHOTO U KYJIbTYPHOTO P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 paborta
KOHTEKCTa P2, Temst 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | [IpencraBienue
P 3, Temn! 3.1, 3.2, 3.3 I1-0/c, 3.4 pe3yabTaToOB

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

P5, Temrr 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 I1-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 &, Temsl 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1,10.2, 10.3, 104

P11, Temsr 11.1,11.2, 11.3 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, Tems1 9.1, 9.2, 9.3,

MPAKTHYECKHUX padoT
3aiuTa TBOPUYECKUX
pabor

3amuTa
WHIWBUIYaIbHBIX
MIPOEKTOB
KonTponbHas pabota
Brimonxnenue
9K3aMEHAIIMOHHBIX
3aJaHuN
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9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

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, 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, 144, 14.5
II-o/c, 14.6

OK 06. ITposBasaTh
rpak1aHCKO-MMATPUOTHYECKYIO
MO3ULHUIO, IEMOHCTPUPOBAThH
OCO3HAHHOE ITOBEJICHHE Ha
OCHOBE TPaJULIMOHHBIX
00111eYeTIOBEYECKUX
IIEHHOCTEH, B TOM YHCIIC C
y4€TOM IrapMOHU3ALUU
ME)KHAIIMOHAIBHBIX U
MEXKPEJIUTHO3HBIX OTHOIICHUH,
MPUMEHSATh CTaHAAPThI

P1,Temal.1,1.2,1.311-0/c, 1.4,1.5,1.6
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

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

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

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

TectupoBanue
VYcrHblil onpoc
MareMaTU4eCKui
JUKTaHT
NuauBunyanbHas
CaMOCTOSITeIbHAS
paborta
IIpencraBnenne
pe3yJIbTaToOB
MPaKTUYECKUX padboT
3aiuTa TBOPUYECKUX

AHTHUKOPPYIIIUOHHOTO pabor
IIOBEJICHUS 3amura
WHIUBHUIYaJIbHBIX
MIPOEKTOB
KontponpHas padora
Bremonuenue
9K3aMCHALIMOHHBIX
3aJaHui
OK 07. CopaeiicTBOBaTh P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6 TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH P2, Temnr 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | YcTHBII ompoc
Cpelbl, pecypcocOepekeHHIo, P 3, Temnt 3.1, 3.2, 3.3 I1-0/c, 3.4 MaremaTnueckui
MIPUMEHSATH 3HAHUS 00 P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | TUKTaHT
U3MEHEHHMHU KJIMMaTa, I1-o/c, 4.8, 4.9, 4.10, 4.11 NunuBunyanbHas
MIPUHLIMIIBI OEPEKITUBOTO PS5, Temsr 5.1, 5.2 CaMOCTOATENIbHAS
MIPOU3BOJICTBA, dPPEKTUBHO P 6, Temrr 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 paboTta
JIECTBOBAThH B UpE3BhIYANHBIX II-o0/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 [Ipencrasnenue
CUTYaLUsIX P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 pe3yJIbTaTOB

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

P8, 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-0o/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, Temnr 14.1, 14.2, 14.3, 144, 14.5
I1-o/c, 14.6

IPAKTUYECKUX paboT
3amura TBOPYECKUX
pabor

3ammra
WHIMBUTyaJIbHBIX
MIPOEKTOB
KonTponbnas padbora
Brimonnenue
JK3aMEHAIMOHHBIX
3aJaHuM
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