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1. OBIIIAS XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI
OBIIEOBPA3ZOBATEJNBHOU JUCIHUIIIIMHbBI MATEMATHKA

1.1 MecTo JUCUMILINHBI B CTPYKTYpe o0pa3oBaTteibHOI nporpammel CIIO:

O6meoOpa3oBaTenbHas TUCIUIUIMHA Mamemamuka SBASETCS 0053aTebHON
4acThl0  001e00pa30oBaTeIbHOTO I[HMKJIA O00pa30BaTeNbHOM MPOTpaMMBI B
coorBerctBUM ¢ ®I'OC CIIO mo cneuunansHoctu 09.02.08 Hnmennexkmyanvhbie
UHMe2PUPOBAHHbIE CUCTNEMDL.

1.2 lesqin ¥ nIaHMpPYyeMBble pe3yJabTaThl 0CBOCHHMS IMCUMIINHBI:

1.2.1 Hean nucuMnJIMHbI:

Conepxanue IPOrpaMMBbl 00111e00pazoBaTebHON T CHUTITUHBI
Mamemamuxa HanpapieHO HA JOCTHXKEHHUE pe3yJbTaTOB €€ HU3Y4YeHUs B
coorBeTrcTBUM ¢ TpeboBanusmMu PI'OC COO c¢ yyerom mnpodeccuoHaTbHON
HanpasieHHoctu @I'OC CIIO.



1.2.2 Ilnanupyemblie pe3yjbTAThl OCBOCHHUS 001Ie00pa3oBaTebHOM IUCHUIVIMHBI B c00TBeTCcTBUU ¢ PI'OC CIIO m Ha ocHOBe

oIrocC Coo
Oco0oe 3HaueHue TUCHUIUIMHA UMEET MpHU (HOPMHUPOBAHUM U Pa3BUTHH 0OIMX U mpodeccroHanbHbix koMmeTeHimit OK 1 - OK 7,
[IK 2.1.
Koa n HaumeHoBaHue [lnannpyemble pe3yJabTaThl 00yUeHHS
(popMupyembIX KOMIIETeHIUIT O0uue JAucuunjinHapHble
OK 01 BBI6I/IpaTB CIIOCOOBI peumeHuAa | - TOTOBHOCTL K TpyAdy, OCO3HAHUC INCHHOCTU MACTCpPCTBA, | - BJIAACTh MCTOAAMU JOKA3aTCILCTB, AJITOPUTMAMU PCHICHUSA 3aaaY;

3a1a4 npodeccuoHaaIbHON
JIeSITeTIbHOCTH MPUMEHUTEIBHO K
Pa3UYHBIM KOHTEKCTaM

TpyIOII00wuE;

TOTOBHOCTh K aKTUBHOW JIEATCIBHOCTH) TEXHOJOTHYCCKOW H
COIMANIbHOW  HANpaBJICHHOE  CIIOCOOHOCTh  MHUIUUPOBATH,
TUTAHAPOBATh CAMOCTOSITETIHHO BBITIOIHATH TaKyIO JESTEIBHOCTD;

-  HWHTepeC K pa3myHeiM  chepam  TpodheCCHOHATBHON
JIeSATEIIBHOCTH,

OBnazicHWe YHUBEPCANBHBIMH  yYEOHBIM  TO3HABATCIHHBIMU
NEHCTBUSMHU: a) 0a30BbIC JJOTHUECKHUE ACHCTBUA:

CaMOCTOSTENBHO (POPMYITMPOBATH aKTyaJIM3UPOBATH IMPOOIIEMY,
paccMarpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIWBAaTh CYIIECTBEHHBIA MpPHU3HAK WU OCHOBAHUSA MIJIS
cpaBHEHHUS, KiIaccuukanuu o000ICHNUS;

OTIPEICNATh IETN JCATCIBbHOCTH, 3aJlaBaTh MapaMeTpbl H
KPUTEPUHN UX AOCTIDKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH W TPOTHBOpEYUS B
paccMaTpuBacMbIX SBICHUSIX;

- BHOCUTh KOPPEKTUBHI B JACSITEIHLHOCTh, OIICHUBATH COOTBETCTBHC
PEe3yIIbTaTOB HEJSAM, OIICHWBAaTh  PHUCK  TOCIEACTBUN
NIeSATEIIEHOCTH;

- pa3BHMBaTh KPEAaTUBHOC MBINUICHUE MPH PEIICHUU >KU3HEHHBIX
po0aemM

0) 0a30BbIC HCCICIOBATEIILCKUE ACHCTBUA:

BIIQJICTh HABBIKAMH YYEOHO-HCCIICIOBATEIILCKON M TMPOEKTHOM
JIesATEIbHOCTH, HABBIKAMH pa3pelIeHns mpooiem;

- BBISIBJIATH NPUYWHHO-CIICCTBEHHBIE CBSI3U M aKTyallM3UPOBAThH
3a/lavy, BBIIBUTATh TUIOTE3y €€ PEIICHUs, HaXOJUTh apTyMEHTHI
JUTSL IOKA3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh apaMeTphl U
KpUTEPUH PEIICHHUS;

-  aHAM3UPOBATH TIOJYYEHHBICE B XOJIE pEIICHWs 3ajadu

yMeHue (OpMYIHPOBATH ONPENCICHUS, aKCHOMBI H TEOPEMBI, H
MPUMEHATh WX, MPOBOAMTH JOKA3aTEIbHBIE PACCYKICHUS B XOJE
pelieHns 3aag;

- YMETh ONIEpHPOBATH OHATHAMHU: CTENIEHb YMCIIA, JIoTapu(pM duca;
- YMEHHE BBINOJHATh BBHIYHCICHUE 3HAYCHWH W TMpeoOpa3oBaHUS
BBIDOKEHUH CO CTENEHSAMH U JorapudpmMamu, mNpeoOpa3oBaHUs
JpOOHO-PAITMOHATEHBIX BBIPAKCHH;

- YMETh ONEPUPOBATH IOHATUSAMHU: PalliOHATBHEIE,
UppalrOHANbHBIC, [TOKa3aTeNbHbIe, CTEIIEHHBIE, JOrapu(pMHUUECKHE,
TPUTOHOMETPUYECKHUE YPAaBHEHUS U HEPABEHCTBA, NX CHCTEMBI;

- YMETh ONEPUPOBATH MOHATUSAMH: (QYHKIUS, HENpepbIBHAS
($yHKUWMs, TPOU3BOIHAS, IEPBOOOPa3Hasi, ONpeAeICHHBIA HHTETPa;
- yMeThb HaxoIuTh NPOM3BOAHBIC DJIEMEHTAPHBIX (YHKLUI,
WCIIOJIB3YSl CTIPAaBOYHBIE MaTepPHAIIbI,

- UCCIIEJIOBATh B MPOCTEHIINX cirydasx (GYHKIIUH HA MOHOTOHHOCTb,
HaXOJIUTh HAHOOJbIINE U HANMCHBIINE 3HAUCHUS (QYHKLNII;

- CTpouThb TpadyKM MHOTOWIECHOB C HCIIOJIb30BaHUEM amrmapara
MaTeMaTUYEeCKOTO aHAIIN3a;

- IPUMEHSITH TPOU3BOAHYIO IIPY PELICHUM 33]]a4 Ha IBHKEHHUE;

- pemath MPaKTUKO-OPHEHTHPOBAaHHBIC 3aJayll Ha HauOOJbIINE U
HAaUMEHbBIINE 3HAYCHHA, HA HAXOXKIEHHE IIyTH, CKOPOCTH U
YCKOpEHUS;

- yMEThb ONEpPHpPOBaTh TMOHATHSAMHU: palMOHaJbHAS (QYHKIHS,
nokazarenbHas (pyHKIHS, CTenieHHas: QYHKIHSL, JIorapupMIdecKast
GyHKIUS, TpUTOHOMETpUYecKue (GYHKIWHU, oOparHble (QyHKIHY;
YMEHHE CTPOUTH TpadUKH HU3YYCHHBIX (YHKIHH, HCIIOJIB30BaTh
rpaduKy pHU U3YYCHUH MPOLECCOB U 3aBUCUMOCTEH, MIPU PEIICHUH
3a/1a4 U3 IPYruX Y4eOHBIX MPEIMETOB M 3a7a4 U3 PeaslbHOW JKU3HM;
BBIpaKaTh (HOpMyJIaMy 3aBUCHUMOCTH MEXY BEIUYHHAMU;




pe3yNbTaThl, KPUTUYECKH OIICHWBAaTh MX JOCTOBEPHOCTH,
MIPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCJIOBUSX;

- YMETh TIEPEHOCUTH 3HAHMS B IMO3HABATEIIEHYIO U TPAKTUYCCKYIO
00J1aCTH JKU3HENESITEIHLHOCTH;

- yMeTh HHTEIPUPOBaTh 3HAHUS U3 Pa3HbIX MPEAMETHBIX
obmacreii;

- BBIJIBUTATh HOBEIC WJICH, TIpe]IaraTh OPUTMHAIBHEIC TIOJIXO/BI U
pelIeHus;

M CIOCOOHOCTh MX WCIOJB30BAHHS B IIO3HABATEIBHOM H
COIMATTLHOW MIPAaKTHKE

- YMETh pellaTh TEKCTOBBIC 3a/1a4M PA3HBIX THUIOB (B TOM YHUCIE Ha
NPOIICHTHI, JIONM W 4YacTd, Ha JBIDKEHHE, pPabOTy, CTOMMOCTBH
TOBAPOB U YCIIYT, HAJIOTH, 3a/1a4M U3 O0JIACTH yIPABICHUS JIUIHBIMU
1 CeMEHHBIMH (PMHAHCAMH);

- COCTaBIISITh BBIPAXKCHHUS, YPABHEHUS, HEPABCHCTBA M MX CUCTEMBI
M0 YCIOBUIO 3ajJlaud, HCCIENOBaTh TOJYYEHHOE pelIleHHe U
OLICHUBATH MPABIONOA00HOCT PE3yJIbTaToB;

- yMeTh OINEpUPOBaTh MOHATUSMH: CpenHee apudMeTndeckoe,
MenuaHa, HauOoNlblllee W HaWMCHbIeE 3HAYCHUS, pa3Max,
JIMCIIEPCHsl, CTAaHJAPTHOE OTKJIOHEHHE YHCIIOBOTO HaOopa; yMeTbh
W3BJICKAaTh, WHTEPIPETUPOBATh WHPOPMAIHIO, MPEJACTABICHHYIO B
Ta0IMIaX, Ha [auarpamMmax, rpadukax, OTpaKalollyl0 CBOMCTBa
peaNbHBIX TPOIIECCOB W SIBIICHWI; MPEJCTaBIsATh WH(popMaImo c
MOMOIIBI0 TaONMI] W JHArpaMM; WCCIEA0BATh CTATHCTHYCCKUC
JAHHbIC, B TOM YHCIIE C TPUMECHEHHEM Tpa(HuIecKuX METOIOB H
9JIEKTPOHHBIX CPEJICTB; YMETh ONEPUPOBATH MOHATHIMU: CITyYaHBIH
OIBIT M CIy4ailHOe COOBITHE, BEPOSTHOCTH CIy4alHOTO COOBITHSE
YMEHHE BBIYUCISTH BEPOSTHOCTH C UCIOJIB30BAaHUEM TPa)UUSCKHX
METO/IOB; TPUMEHATh (QOPMYIIBI  CIOXKEHHS W  yYMHOXXCHHS
BEPOSTHOCTEH, KOMOUHATOPHBIC (AKTHI ¥ (HOPMYJIBI TIPU PEIICHUN
3aj1a4; OI[CHUBATh BEPOSTHOCTH PEaJIbHBIX COOBITHIA; 3HAKOMCTBO CO
CJIyYaiiHBIMH BEJIMYMHAMM;, YMEHHUE TPUBOIUTH MPUMEPHI
OpOSIBIICHWST  3aKOHA  OOJBINUX YWCEd B  MPHUPOJHBIX H
OOILECTBCHHBIX SIBICHUSX;

- yMeThb ONEpPUPOBATH IOHATHUSMH: TOYKA, MpsMas, IUIOCKOCTb,
NPOCTPAHCTBO, JIBYIPaHHBIH YTOJI, CKPEIIUBAIONIMECS TMpPSIMEIC,
MapajieIbHOCTh W TMEPICHIUKYISPHOCTh MPSIMBIX W TIOCKOCTEH,
YTOJl MEKIY TPSMBIMH, YTOJI MEXIY MPSMON M IMIOCKOCTHIO, Yol
MEXJY IUIOCKOCTSMH, pPacCTOSHUE OTTOYKH JI0 IUIOCKOCTH,
pacCTOsiHUE MEXAY MNPSIMBIMH, PACCTOSHHE MEXKIY IUIOCKOCTIMU,
YMEHHE HCIONb30BaTh TMPH PEHICHUU 3a71ad HM3y4eHHbIC (DAKThl U
TEOpEeMbl TUIAHUMETPHH, YMEHHE OICHHBAaTh pa3Mepbl OOBEKTOB
OKpY)KaloIllero  MHpa;  yMETh  ONEPUPOBaTh  IMOHATHIMH:
MHOTOTPaHHUK, CCUCHWE MHOTOTPaHHHKA, KyO, Mapasuiesierume/,
npu3Ma, mupamua, GUrypa U MOBEPXHOCTh BPAIICHUS, HIHHJD,
KOHyc, Imap, cdepa, cedeHus GUIYPHl BpPAILICHHUS, IUIOCKOCTD,
Kacaromascsi cQeppl, IWIMHIPA, KOHYyCa, IUIOMIAAb MTOBEPXHOCTH
MUpaMUJIbl, TIPU3MBI, KOHYCA, IHIUHIPA, TIOmAns chepbl, 00beM

6




Ky0a, NpsAMOYTOJBHOTO MapajieNenuieaa, MUPAMUABI, MPU3MBL,
WIMHAPA, KOHycCa, Iapa; yMEHHe HW300pakaTb MHOTOTPAHHHUKH U
NOBEPXHOCTH BpAILCHUS, HMX CEYCHUS OT PYKH, C TOMOIIBIO
YEpTESKHBIX HMHCTPYMEHTOB U 3JIEKTPOHHBIX CPENCTB; yMEHHE
pacrno3HaBaTh CHMMETPHIO B TPOCTPAHCTBE;, YMEHHE PACIO3HABATH
MIPaBIJILHBIE MHOTOTPAHHUKY;

- yMEThb ONEpPHPOBaTH MOHATHUSMH: JIBIDKEHHE B HPOCTPAHCTBE,
nogo0Hble (GUrypsl B MPOCTPAHCTBE; HCIOJIB30BaTh OTHOILEHHE
IJIOMANCH ITOBEPXHOCTEH © OO0OBEMOB TOJOOHBIX GUTYp TIpH
peleHnH 3a/1a4;

-yMETb BBIYUCIATH TEOMETPUYECKUE BEJIWYMHBI (IJIMHA, YTOI,
TUIOMIATb, 00BEM, IJIOMIAb MMOBEPXHOCTH), HCIONB3YS M3yYEeHHBIC
(hOpMyJIBI B METOIBI;

- yMEThb ONEpPHpPOBaTh MOHATHSIMHU: TPIMOYTOJbHAS CHUCTEMA
KOOpPAWHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTODA,
CKaJsipHOE TMPOW3BEJCHHE, YroJd MEeXAy BEKTOpaMH, CyMMa
BEKTOPOB, MPOM3BEACHNE BEKTOpPA HA YHCJIO; HAXOAUTH C IIOMOIMIBIO
M3yUYCHHBIX (HOpPMYJ KOOPIAMHATBHI CEPEeAMHBI OTpPE3Ka, PAaCCTOSHHE
MEXy IByMs TOUKaMU;

-yMeTb BHIOMpATh MOIXOMASAIIMKA HM3YYCHHBIH METOH UIsl PELICHUS
3aJa4u, pacro3HaBaTh MaTeMaTHdeckue (PakTbhl U MaTeMaTHYECKHE
MOJIEJI B TIPUPOJHBIX M OOIIECTBEHHBIX SIBJICHHUSX, B HCKYCCTBE;
YMEHHE TPHUBOAWTH TPUMEPHl  MaTeMaTHYECKUX  OTKPBITHU
pOCCHICKOIN 1 MUPOBOI MaTeMaTHYECKON HAyKH.

- YMETh ONIEPUPOBATh MOHATHIMH: OIpEIeIIeHNe, aKCHOMa, TeopeMa,
CIIEJICTBHE, CBOWMCTBO, MpPHU3HAK, JOKAa3aTeNbCTBO, PaBHOCHIHHBIC
¢bopmynupoBkH;  yMmeHHe  (opmyiampoBaTh ~ oOpaTHoe @ W
NPOTHBOIOJIOKHOE ~ YTBEP)KIACHHE; MPHUBOAWTH  IMPHUMEPHl U
KOHTPIIPAMEPHI, HCIIONB30BaTh METOJl MaTeMaTHYECKON WHAYKLIUH;
NPOBOAMTH JAOKAa3aTeJbHBIE PAacCyKACHUS TNPH PELICHUU 3a7ad,
OLIEHMBATH JIOTHUECKYIO MPAaBUIBHOCTE pacCyKIACHU;

- yYMEThb OINEPHUPOBATh MOHATHSIMH: MHOXECTBO, IOJIMHOKECTBO,
omepany HaJl MHOXXECTBaMH, YMEHHE HCIOJIb30BaTh TEOPETHUKO-
MHOKECTBEHHBII ammapaTr Uil OMUCAHUS PeajibHbIX MPOLECCOB U
SIBICHUH MPU pEIICHUH 3aJad, B TOM 4YHCJEe M3 APYTHX y4eOHBIX
MIPEeIMETOB;

- YMETh ONEPHPOBaTH MOHATHAMHU: rpad, CBS3HBIA rpad, mepeso,
MK, rpad) Ha INIOCKOCTH; YMEHHE 3a/1aBaTh M OMNMCHIBAaTh rpadbl
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pa3MUYHBIMKA CIIOCOO0AMU; HCIOJNB30BaTh Tpadbl NPH pPEIICHUU
3amad;

-yMeTh ~ CBOOOJHO  ONEPUPOBATH  MHOHATUSMHU:  COYETAHUE,
HIePECTAHOBKA, YHCIIO COYCTAHHWW, YHCIIO IEPECTaHOBOK; OWMHOM
HproToHa; yMmMeHHEe NUpPUMEHSATH KOMOWHATOpPHBIE (AKTBI |
pacCyKICHUsS IS peLIeHH 3a/1a4;

-yMETh ONEPUPOBATH MOHATUSMHU: HATYPAITBHOE YHCIIO, IIETI0€ YHCIIO,
OCTaTOK MO MOJYJIIO, PALMOHAIBHOE YKCII, HPPALMOHAIBHOE YHCIIO,
MHO’KECTBA HAaTYPaJIbHBIX, IEJIbIX, PAMOHATBHBIX, JEHCTBUTEIBHBIX
YHCelT;

- YMEHHE HCIOJIb30BATh

OpU3HAKA  JETMMOCTH, HAMMEHbIIMH  OOmUWi  jmenuTens W
HauMeHbIee olImiee KpaTHoe, anropuT™ EBKimaa mpu penieHuu
3a7a4; 3HAKOMCTBO C pPa3JIMYHBIMU TTO3HMLIUOHHBIMH CHUCTEMaMHU
CUHUCIICHUS,

- yMeTb CBOOOJHO ONEPHPOBATH IMOHATHUSMH: CTENEHb C IIEJIBIM
HoKa3aTeieM, KOpPeHb HaTypalbHOW  CTENEHH, CTeNeHb C
palMOHANBHBIM  IIOKAa3aTelieM, CTEeNeHb C  JACHCTBUTEIBHBIM
(BelIeCTBEHHBIM) TTOKa3aTeNeM, JIOTapiu(M YHCIIa, CHHYC, KOCHHYC H
TaHT'€HC MTPOM3BOJILHOTO YHCIIa;

- YMeThb ONEpPHPOBATh TMOHATHSIMHU: TOXIECTBO, TOXKICCTBEHHOEC
npeoOpa3oBaHue, YpaBHEHHE, HEPABCHCTBO, CHCTEMa ypaBHEHHU H
HEPaBEHCTB, PaBHOCHILHOCTh YPAaBHCHHI, HEPaBEHCTB M CHUCTEM,
panMoHabHbIC, HWPPALMOHAIBHBIE, TIOKa3aTelIbHbIC, CTCICHHEIC,
JorapuMUIECKHe, TPUTOHOMETPHUYECKIE ypPaBHEHUS, HEPABEHCTBA
U CHCTEMbl; yMEHHE PElIaTh yPaBHEHUS, HEPABEHCTBA U CHCTEMBI C
HIOMOIIBIO PA3JIMYHBIX IPUEMOB; pelIaTh YPaBHEHUs, HEPAaBEHCTBA H
CHCTEMBI C MapaMeTPOM; MPUMEHATh ypaBHEHHsS, HEPAaBEHCTBA, UX
CHCTEMBI [UIS pEIICHHWS MaTeMaTHYeCKMX 3afad W 337ad U3
pa3TUYHBIX 00JacTell HAYKU U PealIbHOM JKU3HH;

YMETh CBOOOAHO ONEpPHPOBaTh MOHATHSIMU: Tpaduk (YyHKUIUH,
oOpaTHas (QYHKIHS, KOMIO3UIM (GYHKIHUHA, JUHCHHAS (GYyHKIHS,
KBazpatnuHas  (QyHKOMSA, cremeHHas ~ (QYHKIUS C  IEJIbIM
HoKa3aTeieM,  TPUTOHOMETpHYeckue  (YHKIMH,  OoOpaTHbIC
TPUTOHOMETPHUYECKHE GyHKIHY, HOKa3aTenbHast "
norapudmudeckast GYHKIMN; YMEHHE CTPOHUTH rpaduku (yHKIHH,
BBINIOJIHATh ~ NpeoOpa3oBaHus  rpadMKkoB  (QYHKIUWI;  yMeHHE
UCIIOJIb30BaTh TpaduKi (QYHKUMA Il M3YYCHHUS] TPOIECCOB H
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3aBUCHMOCTEH TPU PEIICHUU 3a/1a4 U3 JPYTUX YICOHBIX MPEIMETOB
U W3 pealbHOH JKWU3HW, BBIPAXKATh 3aBHCUMOCTH  MEXIY
BEJIMYMHAMY,

- YMEHHE CBOOOIHO ONEPUPOBATH MOHATHUSAMHU: YSTHOCTH (DYHKIIHH,
NEPUOIMIHOCTD (byHKINY, OTpaHUYEHHOCTh ¢dyHKINY,
MOHOTOHHOCTh (DYHKITMH, SKCTpeMyM GYHKINW, HauOoJbIIee U
HAUMCHBIIIEE 3HAYCHUS (PYHKIMH HA TPOMEXKYTKE, YMCHHC
MIPOBOJIUTH UCCIIEAOBaHUE (DYHKIINY;

YMEHHUE UCTIONIb30BaTh CBOICTBA U rpadukn QYHKIMN JUIS pelIeHUs
YpaBHEHWH, HEPAaBEHCTB W 3ajlad C MapaMeTpaMu; H300paxkaTh Ha
KOOPJWHATHOW TUIOCKOCTH MHOXECTBA PCIICHUWIA ypaBHEHUH,
HEPaBEHCTB U UX CUCTEM;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATHIMH: MOCIEOBATEIHLHOCTD,
apudmeTnyeckas  MPOrPEeCCUsi, T'eOMETPHUYECKas  MPOTPECCHS,
OCCKOHEYHO YOBIBarOIIas TEOMETPUYECKas IPOTPECCHUs; YMEHHUE
3ajaBaTh IOCIEIOBATEIILHOCTH, B TOM 4YHCIE C IIOMOIIBIO
PEKYPPEHTHBIX (hOPMYIT;

- yMETh ONEpPUPOBATH MOHATHUSMHU: HEMPEPHIBHOCTh (YHKIIHH,
acUMIITOTHl rpaduka (YHKIWHW, TepBas W BTOpas MPOM3BOJHAS
(hyHKIIUU, TEOMETPUYECKUH U (U3UYCCKUN CMBICT TPOHU3BOJIHOM,
nepBooOpa3Hasi, ONpPEJCIICHHBI WHTETpall; yMEHHE HaXOJWTh
acUMIITOTHl rpaduka (YHKIUH, YMEHHE BBIYUCISATH POU3BOJIHBIC
CYMMBI, TIPOU3BEJICHUS, YAaCTHOTO W KOMIIO3UIINK (QYHKITHIA,
HAXOJWTh ypaBHEHHUE KacaTeIbHOH K rpaduKy QyHKIUY,

- YMEHHUE UCIONB30BATh MPOU3BOIHYIO JUIS UCCIETOBAHUS QYHKITUH,
JUIE HAXOXJICHWS HAWIYYIIero pPelIeHUs B TPUKIATHBIX, B TOM
YHUCIIC COIUAIBHO-DKOHOMUYECKUX U (DHU3MUECKUX 3ajavax, Jyis
OTpE/CICHNSI CKOPOCTH W YCKOPEHHS; HAXOAWUTh IUIOMIATU U
00beMbl (HUTYpP C TOMOIIBIO HWHTErpasia; MPUBOIAUTH TPUMEPHI
MaTeMaTHYECKOTO MOJICTTUPOBAHHS c MTOMOIIIBIO
g hepeHIMANBHBIX YpaBHEHUH; YMETh ONCPUPOBATH MOHITHUIMU:
KOMITJIEKCHOE YUCII0, COTIPSKEHHBIC KOMIUIEKCHBIE YHCIIa, MOYIb H
apryMeHT KOMIUIEKCHOTO 4wWcia, (opMma 3amucH  KOMILICKCHBIX
yhucen (TeoMeTprudecKasi, TPUTOHOMETPHUYECKasl U anredpandeckas);
YMETh MPOU3BOJUTH apU(PMETUICCKUE NEHCTBHUS C KOMIUICKCHBIMH
YUCIaM{; TPUBOAMWTH IPHUMEPHI HUCIOJIB30BAHUS KOMIUIEKCHBIX
YHUCENl; yMETh CBOOOJHO OINEPUPOBATh TOHSATHIMH: CpEIAHES
apudmeTryeckoe, MeIMaHa, HauOoJIbIIIee U HAMMEHBIIICEe 3HAYCHHUS,
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pasMax, JOWCIIepCHs, CTaHAAPTHOE OTKJIOHEHUE Ui OIHCAHUSI
YHCIIOBBIX JaHHBIX; YMEHHE UCCIEIOBATh CTATUCTHYECKUE JaHHbBIC,
B TOM YHCJIE C TPUMEHEHUEM IPaUUECKUX METOJIOB U HJIEKTPOHHBIX
CPEICTB; TpaUUECKH HCCIIEeNOBaTh COBMECTHBIC HAOJIONCHUS C
MOMOIIBIO TUArpaMM pacCeHBaHUsl M JIMHEHHOW PErpeccHu; yMeThb
HaXOJIUTh BEPOSITHOCTH COOBITHI C MCIOJB30BaHUEM (TpaduaecKux
METOJIOB; MPUMEHSITH JUISl PEIICHUS 3a7ad CIOKCHUS U YMHOXKCHUS
BEPOSATHOCTEH, POPMYITy TIOJTHOH BEpOSTHOCTH, (hopmyiry bepHymm,
KoMOWHaTopHble (akThl W (OPMYJIBI, OIECHHBATHL BEPOSTHOCTH
PeaNbHBIX COOBITUI; YMEHHE ONCPHPOBATh MOHATUSAMU: CIydaiiHas
BEJIMYMHA,  PACIPENEICHUE  BEPOATHOCTEH,  MaTeMaTHYECKOe
OKWJIaHUe, JWCIEePCUs W CTaHJAPTHOE OTKIOHCHWE CIyYaiHOW
BEJIMYHMHBL, (PYHKIMH pacrpeesieHiss ¥ TUIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeILHOTO W HOPMAJILHOTO  paclpeielicHHi;  yMCHHE
UCIIOJIb30BaTh CBOWCTBA M3YUYCHHBIX PACIpENEICHUI ISl pelleHUs
3a]a4; 3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJBIIMX YHCET, METOJIbI
BEIOOPOYHBIX  HCCJICIOBAHUW; YMEHHE TNPUBOJUTH  MPHUMEPHI
MPOSBICHUS  3aKOHA  OONBIIMX  YWCEN B  TPUPOIAHBIX U
OOIIIECTBCHHBIX  SIBIICHUSIX; -YMETh CBOOOJHO  OIEPUPOBAThH
MOHATUSAMU: TOYKA, MpsAMasi, TUIOCKOCTh, MPOCTPAHCTBO, OTPE3OK,
JMy4, TIUIOCKHMHA yroJl, JABYTPAaHHBIA Yrojd, TPEXTPaHHBIA YTOI,
nepeceKamIecs, MapaielibHble W CKPEIIMBAIONINECS TPSIMBIC,
NapayieIbHOCTh W TEPHECHAUKYISIPHOCTh MPSIMBIX M IUIOCKOCTEH,
YTOJI MEXY TPSIMBIMH, YTOJ MEXIy MPSIMON U TUIOCKOCTBIO, YTOI
MEXJy TUIOCKOCTSIMH; YMEHHUE HCIIOJh30BaTh NPHU PEIICHUM 3a]1a4
U3y4YeHHbIC (aKTBl U TEOPEMBbl IJIAHUMETPHH; YMEHHE OIICHUBATH
pasMepsl OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE OICPHPOBATH
MOHATUSMHU: MHOTOTPAaHHUK, CEYCHUE MHOTOTPaHHHKA, TTPABHILHBIN
MHOTOTPaHHUK, TMpH3Ma, MUpamMuaa, GuUrypa © TOBEPXHOCTh
BpallleHus, IWIMHAP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH,
CEYCHHUS KOHYCa W LWIMHJPA, MapajuieIbHble OCH WIH OCHOBAHUIO,
ceueHue Imapa, MI0CKOCTh, Kacaromasicst cepbl, IHIHHIPA, KOHYCa;
YMEHHE  CTPOUTh  CEUEHHWE  MHOTOTpPaHHWKA,  H300paXkath
MHOTOTPAHHUKH, (QUTYpHI ¥ MMOBEPXHOCTH BPAICHUS, UX CCUCHUS, B
TOM YHUCJIC C TIOMOIIBIO AJIEKTPOHHBIX CPEICTB; YMEHHUE NMPUMEHSThH
CBOWCTBa reOMETPHUYECKHUX ¢buryp, CaMOCTOSITEITLHO
(hopMyMpoBaThL OMpEIENICHUST H3y4aeMbIX (UTYp, BBIIBUTATH
TUNOTE3bl O CBOWCTBAX M TPU3HAKAX TEOMETPUYECKUX duryp,
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000OCHOBEIBaTh WJIM  ONPOBEPraTh MX; YMCHUE MPOBOJIUTH
KJIacCUPUKAIMIO (UIYpP MO Pa3IMYHBIM IPU3HAKAM, BBIMOJIHATH
HEOOXOIMMEBIE JTOTIOTHUTEIBHBIC IOCTPOCHUS;

- YMETh CBOOOJIHO OIEPHPOBATH MOHATHUAMHU: IUIOMIANL (PHUTYPHI,
o0beM (QUTYpBI, BEIWYMHA yTIia, PACCTOSHHE OT TOYKH 1O
IJIOCKOCTH, PACCTOSHHUE MEXKIY TMPSMBIMH, PACCTOSHHE MEXIY
TUTOCKOCTSIMH, TUIOMAAb CEPHI, TUIONIAh IOBEPXHOCTH MTHPAMHU/IBI,
npu3Mbl, KOHycCa, [HMIMHIpPa, O00BeM Kyba, NpPSIMOYTOJILHOTO
napayieNie e 1a, TUPaMIIb, PU3MBI, IUIHHIIPA, KOHYyCa, IMapa;

- YMEHHE HaXOJUTh OTHOIICHUE 00bEMOB TIOJJOOHBIX (hHUTY;

- yMeTh CBOOOJHO ONEPUPOBATH TOHSATHUSAMH: JIBHXKCHHE,
mapauieNbHBIA  MEPEHOC, CHMMETPUS Ha IUIOCKOCTH W B
MPOCTPAHCTBE, IIOBOPOT, NpPeoOpa3oBaHUE IMMOAOOMS, ITOJOOHBIC
uryper;

YMEHHE PacIio3HaBaTh paBHbIC U M0I00HBIC (DUTYpHI, B TOM YHCJIC B
MpUpOAE, HCKYCCTBE, AapXUTEKType; yMEHHE HCIOIh30BaTh
TEOMETPUUYCCKUE OTHOIICHUS, HAXOAUTh T€OMETPUUECKUE BEIUUYNHBI
(nmuHa, yron, Iiomaas, 00bEM) MPH PEUICHUH 3ajad W3 JPYTHX
Y4eOHBIX MPEAMETOB M U3 PEaThbHOU KU3HH;

YMETh CBOOOJHO OIEPUPOBATh TOHSATHUSAMH: TPSMOYTOJIbHAS
CHUCTEMa KOOpJWHAT, BEKTOp, KOOPJWHATHI TOYKH, KOOPJMHATHI
BEKTOpa, CyMMa BEKTOPOB, IIPOM3BEICHHUE BEKTOpa HA YHCIIO,
pa3joXKeHHe BeKTopa 1o 0a3ucCy, CKaIsIpHOE IPOU3BEICHHUE,
BEKTOPHOE TMPOU3BEICHUE, YIOoJl MEXAy BEKTOpaMH; YMEHHE
WCITOJIB30BaTh BEKTOPHBIH M KOOPAMHATHBIA METOJ IJIS PEIICHUS
TEOMETPUUYCCKUX 3aJad W 3a7ad JOPYyrux YyYeOHBIX IPEAMETOB;
ONepUpOBaTh MOHATHUSAMHU: MaTpuia 2x2 u 3x3, omnpeneauTensb
MAaTPUIIbI, TCOMETPUICCKHIA CMBICI ONPEICITUTEIIS;

- YMETh MOJICITHPOBATh PEATbHBIC CUTYAllUH Ha S3bIKE MaTEMaTHKU;
COCTaBIISITh BBIPAKCHUS, YPaBHEHUS, HEPABEHCTBA U UX CUCTEMEI IO
YCJIOBHMIO  3aJa4yd, HCCIACAOBATh IMOCTPOCHHBIE  MOJEHH C
HCII0JIb30BaHHEM armapara anreOpsl, WHTEPIPETUPOBATH
MOJIYICHHBIA PE3yJbTaT; CTPOUTh MaTeMaTHYECKHE MOJEIH C
MOMOIIBID TGOMETPUYSCKUX TOHSATHA W  BEIWYWH, peIIaTh
CBS3aHHBIE C HUMH  [pakTHYECKHWE  3a7add;  COCTaBJATh
BEPOSTHOCTHYIO MOJEIb H HHTEPIPETHPOBATH  ITONYUCHHBIN
pe3ynbTaT; peniath MIPHUKJIaTHBIC 3a7a4m CpelcTBaMHu
MaTeMaTUYECKOr0  aHalm3a, B  TOM  YKCIE€  COI[MAILHO-
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3KOHOMHYECKOTO U (PU3NIECKOTO XapaKTepa;

- yMeHHE BBIOMpATh TMOAXOMASIIMA METOJ[ JUIs PEIICHHs 3a]layu;
MOHUMAHUE 3HAYUMOCTH MaTeMaTHUKU B U3YYCHHH NPUPOIHBIX U
OOIIIECTBEHHBIX TPOIECCOB W SBJICHHIA, YMCHHE paclo3HaBaTh
MPOSIBJICHHE 3aKOHOB MAaTEMAaTHUKH B MCKYCCTBE, YMEHHE IIPUBOANTH
MpUMEpPbl MaTEMAaTUYECKUX OTKPBITUA POCCUHCKOM W MHUPOBOM
MaTEeMaTUYECKON HAYKH

OK 02. Mcnonb30BaTh COBPEMEHHBIE
Cpe/CTBa MOMCKa, aHATIN3a U
HHTEpIpeTay HHPOPMAIH, U
MH(QOPMAaIIMOHHBIE TEXHOJIOTHHU IS
BBITIOJTHEHHS 33124
npodeccrnoHaNBHOM AEATETbHOCTH

B o6nactu 1EeHHOCTH HAY4YHOrO MO3HAHUS: - C(OPMHPOBAHHOE
MHUPOBO33pECHHE,

COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHUS HAYKH H
0OIIECTBEHHOW MNPAaKTUKH, OCHOBAHHOTO Ha AMANOre KYJIbTYP,
CHOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B MOJHKYJIETYPHOM
MUpeE;

- COBEPIICHCTBOBAHHE S3BIKOBOM M YUTATENLCKOW KYJIBTYPBI KaK
CpeacTBa B3aUMOACHCTBHS MEKAY JIIOABMHU M MO3HAHUSI MUPA;

- OCO3HaHWE IIEHHOCTH HAYYHOW JEeSTEIBHOCTH TOTOBHOCTH
OCYILECTBIISITH TMPOEKTHYIO HCCIIEAOBATEIbCKYIO JEATEIbHOCTh
WHANBUIyaIbHO W B rpynme. OBNaJeHWe YHUBEPCATbHBIMH
YIeOHBIMHA  TIO3HABATSIPHBIMHA ~ JCUCTBHSIMH: a) pabora cC
nH(popMaIuei:

- BIQJICTh HABBIKAMH IOJNyYeHUS HWH(POPMAIMK M3 HCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSTEILHON OCYIIECTBISTh MOKMCK, aHANIN3,
CHUCTEMATH3allMI0 U HMHTEPIPETANNI0 WHPOPMAIUH PAa3TUIHBIX
BUAOB 1 (hOPM MPEICTABICHUS;

- co3maBaTb TEKCTBl B PAa3dUYHBIX (opMarax C Yy4eTOM
HazHaueHWss WHQPOPMALMK H IEJIEBOW ayIUTOPHUH; BBIOHpas
ONTUMAaBHYIO (OPMY MPEICTABICHUS BU3YyaIU3alluH;

OLICHUBATb JIOCTOBEPHOCTH, JIETUTUMHOCTH HH(GOpMAaLUH, ee
COOTBETCTBHE MPABOBBIM U MOPAJIbHO-3THYECKHM HOPMaM;

- WCTIOJIb30BaTh cpezncTa WHPOPMAITUOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA B PCEIICHUH KOTHUTHBHBIX,
KOMMYHHKATUBHBIX W OPTraHU3allMOHHBIX 33724 C COOJIIOJICHUEM
TpeOOBaHUI HSPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, THUTHEHBI,
pecypcocOepekeHrs, TpPAaBOBBIX W JTUYECKUX HOPM, HOPM
WHPOPMALMOHHON 0€30MacHOCTH;

- BIIQJICTh HABBIKAMH PACIIO3HABAHWS W 3alUThl HH(POPMAIUH,
WHPOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH

- yMEThb ONEpPHpPOBaTh TMOHATHAMHU: palMOHAJbHAS (QYHKIHS,
nokaszarenbHas (yHKIUWs, creneHHas (QyHKims, norapudmMudeckas
GyHKIUS, TpUTOHOMETpUYecKue (GYHKIUHU, oOparHble (QyHKIHY;
YMEHHE CTPOUTH TpadUKH HU3YYCHHBIX (YHKIMH, HCIIOJIB30BATh
rpadyku Mpu U3yYEHUH MPOLIECCOB U 3aBUCHUMOCTEH, TIPH peLIeHUH
3a/1a4 U3 IPYruX Y4eOHBIX MPEIMETOB M 3a7a4 U3 PeasbHOW JKU3HM;
BBIpaKaTh (HOpMyTaMy 3aBUCUMOCTH MEXy BEINIHHAMU;

- YMEThb OIEpUpOBATh MOHATHSAMH: TOXKJIECTBO, TOXAECTBEHHOE
nmpeobpazoBaHe, ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUH U
HEPAaBEHCTB, PABHOCWIBHOCTb YPAaBHEHUH, HEPAaBEHCTB M CHCTEM,
palMoHabHbIC, HWppalUOHAIbHBIC, MOKa3aTeNlbHbIE, CTEIECHHBIC,
norapuMudIecKre, TPUTOHOMETPHUECKHUE YPaBHEHHUS, HEPABEHCTBA
M CHCTEMBI;, YMETh pellaTh ypaBHEHUs, HEPAaBEHCTBA U CHUCTEMEI C
MOMOIIBIO Pa3IMYHBIX IPUEMOB; PelIaTh ypaBHEHHUS, HEPABEHCTBA U
CHCTEMBI C TapamMeTpoM; NMPHUMEHATh YpaBHEHHsI, HEPABEHCTBA, MX
CHUCTeMBI [UIS pEIIeHHs MaTeMaTHYeCKWX 3aJad M 3aJad |3
pa3nuYHbIX 00JacTell HAyKH U peaslbHON KU3HH;

- yMeTh CBOOOJHO OIEPUPOBaTh MOHATHAMHU:  JIBHOKCHUE,
napajuleIbHBIA  TIepeHOC, CHMMETpPHs Ha IUIOCKOCTH H B
NPOCTPAHCTBE, IMOBOPOT, NpeoOpa3oBaHHE MOA00Ms, MOHZOOHBIE
(urypsl; yMeTh pacro3HaBaTh paBHbBIE U MOAOOHBIE UTYPHI, B TOM
YHCIie B IPUPOJE, UCKYyCCTBE, apXUTEKTYPE;

- YMeThb WHCIONB30BATh T'€OMETPUYECKHE OTHOIICHHUSA, HaXOAWTh
reOMETPUUYECKHE BEJIMYMHBI JAJIMHA, Yrojl, IUIOMAAb, O0beM IpH
pelIeHn 3ajad M3 JAPYTruX y4eOHBIX IMPEeIMETOB W U3 PEabHOU
JKU3HU
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OK 03. IInanupoBaTs 1
peann30BBIBaTH COOCTBEHHOE
npodeccnoHaTbHOE U TMYHOCTHOE
pas3BHTHE, IPEANPHHAMATEIBCKYIO
JIESITeTbHOCTD B MPO(eCcCHOHATBHOIM
cthepe, UCIIOIB30BATh 3HAHUS T10
(MHAHCOBOIT TPAMOTHOCTH B
Pa3UYHBIX )KU3HECHHBIX CUTYAITUSIX

B obnacTi yXOBHO-HPaBCTBEHHOTO BOCTIUTAHUS:

- cpopMHpOBaHHOE HPABCTBEHHOTO CO3HAHUSIM O3THYECKOTO
TIOBEICHUS;

- CIIOCOOHOCTH OILICHWBATh CUTYAIUIO M NMPUHUMATh OCO3HAHHBIC
pelIeHnsi, OPUEHTHUPYACh HAa MOPAIbHO-HPABCTBEHHbIE HOPMBI U
[IEHHOCTH;

- OCO3HaHHWE JIMYHOTO BKJIAJa B TOCTPOCHHE YCTOWYHBOIO
Oymymiero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSM U (WJIH) JPYTUM
YJI€HaM CEMbH, CO3JaHMI0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHATUS [IEHHOCTEH CEMEWHON JKM3HHM B COOTBETCTBHU C
TpaJulUsIMU HapoaoB Poccuuy;

OBnaneHue yHUBEPCAIHHBIMH PETYISITUBHBIME JEHCTBUAMMU:

a) caMOOpraHU3aIus:

- CaMOCTOSITENTHHO OCYIIECTBIISTh MO3HABATEIHHYIO
JIeSATEIbHOCTD, BBISBIISATH MPOOJIEMBI, CTaBUTh U (HOPMYITUPOBATH
COOCTBEHHBIC 3aJjladyl B OOpPa30BaTCIIBHOW JNEATCIBHOCTH H
JKU3HEHHBIX CUTYAIIUSX;

- CaMOCTOSITENIBHO COCTABIATH IUIAH pEHICHUs TpoOIeMbl ¢
Y4E€TOM HMEIOIINXCSA PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH H
MpEANOYTCHUI;

- @aBaTh OIGHKY HOBBIM CHTyalHsM; CIIOCOOCTBOBATh
(hOpMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIOUIMH B Pa3HBIX
007acTsSIX 3HAHUN MMOCTOSHHO IMOBBINIATH CBOW 00pa30BaTEIIBbHBIN
Y KyJIbTYPHBIA yPOBEHbD;

0) CAaMOKOHTPOJIb:

WCIIONIb30BaTh TMPUEMBI pedliekcuu sl OLCHKH CUTYalluH,
BBIOOPA BEPHOT'O PEIICHYS;

- YMETbH OIIEHWBATh PUCKU M CBOEBPEMEHHO MPHHHUMATh PEIICHHUS
0 UX CHIKCHHUIO;

B) 3MOLIMOHAJIbHBIN WHTEIIEKT, MpEANnoIaraomumi
c(hopMHUPOBaHHOE:

BHYTPEHHEHl  MOTHMBAllMM,  BKJIOYAIONIEH  CTpEMJIEHHE K
MOCTXKCHHUIO IIETH W YCIeXy, ONTHUMHU3M, HHHUIUATHBHOCTD,
YMEHHUE JEHCTBOBATh, UCXO/SI U3 CBOMX BO3MOXKHOCTEH;

- SIMIATHH, BKITIOYAIOIIIEeH CIOCOOHOCTH MMOHUMATh
SMOIIMOHAIILHOE COCTOSIHME JAPYTUX, YYUTHIBATH €r0 IMpH
OCYIICCTBICHINH KOMMYHHKAIIMH, CIIOCOOHOCTh K COYYBCTBHIO H

- YMETh ONEePUPOBATH MOHSTUSIMHU: palnuoHaIbHEIE,
UppalrOHANbHbIC, MTOKa3aTeNbHbIC, CTEIIEHHbIE, JIOTapu(hMHUUECKHE,
TPUTOHOMETPUUYECKHUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- yMETh ONEPUPOBATH TMOHATUSMU: MHOTOTPAHHUK, CEUCHHE
MHOTOTPaHHUKA, Ky0, MapajuieNienure ], Ipru3Ma, mupaMuaa, Gurypa
M TIOBEPXHOCTH BpAIICHHUs, LHWIMHIpP, KOHYC, Iap, cdepa, CedeHus
(urypsl BpalleHHs], IUIOCKOCTh, Kacaromiascs cepbl, HUINHIPA,
KOHyCa, IUIONIaJb IIOBEPXHOCTH MHUPAMUIBI, MPU3MBI, KOHYcCa,
OUIMHIPA, TUiomans cdepbl, o0beM Kyba, MNPSIMOYTOJBHOTO
napaJuieyenuIiea, TUPaMuIbl, MPU3MbI, [UIHHIPA, KOHYyCa, [apa;
YMEHHE H300paKaTh MHOTOTPAHHUKHU U TIOBEPXHOCTH BPAICHUS, X
CEYEeHHS OT pPYKH, C TOMOIIBI0O YEPTEKHBIX HHCTPYMEHTOB U
3JEKTPOHHBIX CpPEACTB; yMETh pAacIO3HABaTb CHMMETPHIO B
MPOCTPAHCTBE; YMETh PACIIO3HABATH NIPABUIbHBIC MHOTOTPaHHUKH;

- yMeThb ONEpUPOBaTh MOHATHSAMH: MPSIMOYTOJIbHAS CHCTEMA
KOOpPAWHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPAWHATHI BEKTODA,
CKaJIIPHOE TPOU3BEICHUE, Yrol MEXKAYy BEKTOpaMHu, CyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YHCIIO; HAXOAUTH C TOMOUIBIO
U3yUYCHHBIX (HOPMYJ KOODIMHATHI CEPEAMHBI OTPE3Ka, PACCTOSHHE
MEXJTy IByMS TOUKaAMH
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CONEpEKUBAHHIO;

- COLMANbHBIX  HABBIKOB,  BKIIOYAIONIMX  CIIOCOOHOCTH
BBICTPaWBaTh OTHOIIEHHA C JAPYTHMH JIIOJbMH, 3a00THTHCS,
MPOSIBJIATH MHTEPEC U pa3peliaTh KOHQIHUKTHI

OK 04. DddexTuBHO
B3aUMO/ICHCTBOBATh M PabOTaTh B
KOJIJICKTUBE ¥ KOMaH/IC

TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITETFHOCTH H
CaMOOTIPEIEIICHHIO;

- OBJIaJICHUC HABBIKaMU Y4eOHO-HUCCIIEIOBATEIBCKOM, IPOCKTHON
U COIMAJIbHOU JESITEIbHOCTH;

OBnasieHne YHUBEPCATHHBIME KOMMYHHUKAaTHUBHBIMU
JEUCTBUSIMU:

0) COBMeCTHas ICITEIHHOCTb:

MMOHMMATh M UCIIOJIb30BaTh MPEUMYIIIECTBa KOMaHIHOH 1
VHANBHUIYAIbHON paOoTHI;

- MPUHUMATH LEIU COBMECTHOM JESITEIbHOCTH, OPTaHU30BHIBATh U
KOOPAMHUPOBATH ACUCTBHUS 1O €€ JOCTUKEHUIO: COCTABIATH ILJIaH
JIEVUCTBUM, paclpeeNsiTh POJIK ¢ YIETOM MHEHUN YYACTHUKOB
00CYXIaTh PE3yJIbTaThl COBMECTHON paOOTHI,

- KOOPJIUHUPOBATH U BHIMOJHATH pa0OTy B YCIOBUSIX PEAbHOTO,
BHPTYaIHHOTO M KOMOMHHPOBAHHOTO B3aNMO/ICHCTBYS,

- OCYIIECTBIISATH TIO3UTHBHOE CTPATETMUECKOE ITOBEICHUE B
Pa3IUYHBIX CUTYALUSAX,

- IPOSIBJISATH TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIUATHBHBIM.
OBnaneHue yHUBEPCAIHHBIMH PETYISITUBHBIME JEHCTBUAMMU:

a) MpUHSITHE ceOs U APYTUX JIFO/ICH:

- MPUHUMATH MOTHUBBI U aPTYMEHTHI IPYTUX JIOJICH IpU aHaTIU3e
PE3yNbTaTOB JESITETFHOCTH;

- MPU3HABaTh CBOE MPABO U MPABO JAPYTHUX JIFOJICH Ha OIINOKY;

- pa3BUBaTh CIIOCOOHOCTH MTOHUMATh MUP C MO3UIMH JPYTOTO
YeloBeKa

- YMETh ONEPUPOBATh MOHATUSAMM: CIYYaWHBIA ONBIT U CIydailHOE
COOBITHE, BEPOSTHOCTh CIYYAHOI'O COOBITHS;

- YMETh BBIYHCIIATH BEPOSTHOCTH C UCIOJIb30BAaHUEM IpadUuecKuX
METOJIOB; TPUMEHATH  (OPMYJIBI  CIIOXKEHUS W  YMHOXCHUS
BEpOSTHOCTEH, KOMOMHATOpHBIE (HaKThl M (HOPMYIBI TIPU PEIICHUH
3aj]1a4; OIICHUBATh BEPOSTHOCTH PealibHBIX COOBITHIT; 3HAKOMCTBO CO
CydyaliHBIMM  BEJTHYMHAMH, yMEHHE  TMPHUBOAWTH  NPUMEPHI
OpOSIBIICHWST  3aKOHA  OOJBIIUX YWCEd B  MNPHUPOJHBIX H
OOIIECTBCHHBIX SIBIICHHSX;

- yMeTb CBOOOJHO ONEPUPOBATH MOHATHSIMU: CTENEHb C LEIBIM
mmokaszarejeM, KOpPEHb HaTypajJbHOM  CTENeHH, CTENeHb C
palMOHANBHBIM ~ TIOKa3aTelleM, CTeleHb C  JCHCTBUTEIBHBIM
(BelLIeCTBEHHBIM) TTOKa3aTelleM, JIOTapu(M YHCIIa, CHHYC, KOCHHYC H
TaHT'€HC MTPOU3BOJILHOTO YHCIIa;

- yMeThb CBOOOJHO OIEPUPOBATh MOHATHAMHU: TpaduK QYHKIIUH,
oOpaTHas (QYHKIHMS, KOMIO3UIMS (GYHKIUHA, JUHCHHAsS (GYyHKIHS,
KBagpatuuHas  (QYHKIMSA, CTeneHHas  (QYHKIHMS C  [ENbIM
MoKa3aTeJieM,  TPUTOHOMETpUYecKHe  (YHKIHUH, oOpaTHbIC
TPUTOHOMETPUYECKUE GbyHKINH, noKasaTelbHast 17§
norapudmudeckas (HyHKIHMH; yMETh CTPOUTH rpaduku (yHKUIUH,
BBITIOJTHATH Peo0pazoBaHus rpadukoB QpyHKIHIA;

-yMETh UCHOJIb30BaTh rpadUKu QYHKIUHA I U3yUeHUs TPOIIECCOB
U 3aBUCHUMOCTEH TpU pEUICHHH 3aJad W3 JPYrHX YYeOHBIX
NpeMETOB W W3 pPEaIbHOM JKM3HU, BBIpaXaTh (POPMYJTIaMHU
3aBHUCUMOCTH MEXJy BEIIMYMHAMH, ¥ CBOOOJHO OIEPUPOBAThH
MNOHSATHSAMH: YETHOCTh (DYHKIMH, TEPUOJUYHOCTh  (PYHKIIUH,
OTPaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (DYHKIIMH, SKCTPEMYyM
GyHKIMM, HauOoJbIllee W HAMMEHbIIee 3HA4YeHUS (YHKIHUA Ha
MPOMEXKYTKE; YMETh IPOBOJIUTH UCCIICAOBAHHE (DYHKITHH;

-yMeTh UCIOJIb30BaTh CBOWCTBA U IrpadMKu (PyHKUIMIT sl peIeHus,
CpaBHEHMIi, HEPAaBEHCTB M 3aJay C MapameTpamu; U300pakaTth Ha
KOOPJMHATHON IJIOCKOCTH MHOXKECTBAa pEUICHWA YypaBHEHUH,
HEPaBEHCTB M UX CUCTEM
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OK 05. OcymiecTBiiITh yCTHYIO
MUCHbMEHHYIO0 KOMMYHHUKAIIUIO Ha
TOCY/IapCTBCHHOM SI3BIKC
Poccuiickoit @eaepanuu ¢ cieToM
0COOEHHOCTEH COIMAJILHOTO U
KyJIBTYPHOT'O KOHTEKCTa

B 00macTi 5CTETHYECKOTO BOCIIUTAHUSL:

- JCTETHYECKOE OTHONIICHWE K MHpPY, BKJIIOYAs ICTCTHKY OBITa,
Hay4yHOTO H TEXHUYECKOTO TBOpPYECTBAa, CIOpPTa TpyAa U
0OIIIECTBEHHBIX OTHOIIICHMIA;

- CIOCOOHOCTh BOCHPHHHMATH pAa3HYHBIC BHIbL HCKYCCTBA,
TPAIUIIId W TBOPYECTBO CBOETO W JAPYTHX HApPOIOB, OIIYIIATh
SMOIIMOHANILHOE BO3ACHCTBUE UCKYCCTBA;

- YyOeXKICHHOCTh B 3HAYUMOCTH IS JIMYHOCTH u OOIIecTBa
OTEYECTBCHHOT'O ¥l MHPOBOT'O HCKYCCTBA dTHHUSCKHUX KYJIbTYpPHBIX
Tpaauui ¥ HAPOAHOTO TBOPUCCTRA,;

- TOTOBHOCTb K CaMOBBIPAXCHUIO B pa3HBIX BUAAX HCKYCCTBA,
CTPEMIICHHE TTPOSIBIITh KAYECTBA TBOPUCCKOM TMIHOCTH;
OBnajzeHne YHUBEPCATHLHBIMA KOMMYHHUKATHBHBIMHE

JICHCTBUSAMU:

a) oOmIeHME:

- OCYIIECTBIIATh KOMMYHHUKAIIMH BO BCEX cdhepax KU3HU;

- pacmo3HaBaTh HEBEpOAJBHBIC CpPEACTBA OOIICHUS ITOHUMATh
3HAUYCHHUE COLMATBHBIX 3HAKOB PAaClO3HABATh MPEIMNOCHLUIKU
KOH(JIMKTHBIX CHUTYaIl{ U CMATYATh KOH(MIIUKTEHI;

- Pa3BepHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pCHHUS C
KCIIOJIb30BAHUEM SI3BIKOBBIX CPEACTB

- YMEThb OIEPUPOBATh TOHATHSAMH: CpEIHEEC apUPMETHUECKOE,
MeAnaHa, HauOoJbIlee ¥ HaWMEHbIIee 3HAYEHUS, pa3Max,
JIUCTIEPCHS], CTAHAAPTHOE OTKJIOHCHUE YMCIIOBOTO HA00OPa;

- yMEGHHE  W3BJICKAaTh, HHTEPIPETHPOBATH  HH(OpMAIHIO,
MPEACTABIICHHYI0O B Ta0nWIax, Ha JuarpamMmmax, TIpadukax,
OTpaXalolllyl0 CBOWCTBA pEAJbHBIX MPOLECCOB U  SIBJICHUM;
MPEJICTABIATh WH(POPMALMIO C TIOMOINBIO TAONHII M JUArpaMM;
UCCIICJIOBATh CTATHUCTUYECKHUE JAHHBIC, B TOM YHCJIE C IPUMCHEHUEM
rpapuuecKux METOIOB U JIEKTPOHHBIX CPECTB;

- YMETh ONEPHUPOBATh NOHATHUSAMH: TOYKa, MpsIMasi, IUIOCKOCTD,
MPOCTPAHCTBO, JBYTPAHHBIA VYTOJN, CKPCUIUBAIOIIMECS TPSMBIC,
MapajuIeIbHOCTh M TEPHEHIUKYISIPHOCTh TPSIMBIX W TIOCKOCTEH,
YTOJ MEXIY NPSAMBIMH, YTOJ MEXIy MPSIMON U TUIOCKOCTBIO, YTOI
MEXJy TUIOCKOCTSAMH, PpACCTOSHHUE OT TOYKA JO IUIOCKOCTH,
paccTosHUue MEXAY MPSIMBIMA, PACCTOSTHUE MEKIY TIOCKOCTSIMH;

- YMETh WCIIONIb30BaTh IPH PEUICHUH 33/1a4d W3y4eHHBIE (aKThl U
TEOpEMBI IUIAHUMETPUH, YMEHHUE OIICHWBATh pPa3Mepbl OOBEKTOB
OKPYKaroIIero Mupa

OK 06. ITposBAsSTH TPaKTAHCKO-
MaTPUOTHUYECKYIO TIO3HITHUIO,
JIEMOHCTPHPOBATH OCO3HAHHOE
MOBE/ICHUE Ha OCHOBE
TPaJUIIMOHHBIX OOIIEYETOBEYCCKIX
[IEHHOCTEH, B TOM YHCJIE C YISTOM
rapMOHM3AIMHA MEKHAIMOHATLHBIX
U MEXPEJIUTHO3HBIX OTHOIICHUH,
NPUMEHSThH CTaHIaPThI
AHTHKOPPYNIIMOHHOTO TTOBEICHUS

OCO3HaHUE 00yJaronuMucs poccuiickoit rpak 1aHCKOU
WICHTUYHOCTH;

- LEJICHAMNPABICHHOE PA3BUTUE BHYTPEHHEH MO3UIUU JTUYHOCTHU
Ha OCHOBE JyXOBHO-HPABCTBEHHBIX IICHHOCTECH HapoIOB
Poccuiickoii  @enepaniid  UCTOPUYECKUX W HAI[MOHAJIBHO-
KyJAbTYPHBIX Tpaauluii, (GOpMHpPOBaHHE CHUCTEMBl 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK AHTUKOPPYIIIUOHHOTO
MHPOBO33PEHHS, IPABOCO3HAHMS, JOKOJOTHYECKOW KYIBTYpPHI,
CITOCOOHOCTH CTAaBUTH IIETH U CTPOUTH KU3HEHHBIE TUIAHBL;

B yactu rpaxaaHCcKOro BOCIUTAHHUS:

- OCO3HaHWE CBOWX KOHCTHUTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH,
YBa)XeHHE 3aKOHA ¥ MTPABOIOPSIKA;

MPUHATHE TPAJAUIHUOHHBIX HAIMOHAIBHBIX OOIIEYETOBEUSCKUX
TYMaHUCTHYECKHUX

JIEMOKPAaTUIECKHUX [IEHHOCTEH;

TOTOBHOCTh MPOTHBOCTOATH UCOJIOTH IKCTPEMHU3MA,
HaIMOHAIM3Ma, KCeHO(POOMH NMCKPUMHUHAIIMKA TIO COIMAIBHBIM,

- yMeThb ONEpUPOBaTh MOHATHSAMH: MPSIMOYTOJIbHAS CHCTEMA
KOOpPAWHAT, KOOPAWHATHI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOPA,
CKaJIIPHOE TMPOU3BEICHUE, Yrol MEXKAYy BEKTOpaMHu, CyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YKCIIO; HAXOAUTH C TOMOUIBIO
U3yUYCHHBIX (HPOPMYJ KOODIMHATHI CEPEJAMHBI OTPE3Ka, PACCTOSHHE
MEXIY JBYMS TOUKAMU;

-YMETh BBIOUPATH TMOIXOSIIUN M3yUSHHBIA METOH JUIsl PEIICHUS
3a/1a4d, paclio3HaBaTh MaTeMaTndeckue (DakTbl U MaTeMaTHYeCKHe
MOJIEJTH B TIPUPOJHBIX M OOIIECTBEHHBIX SIBJICHHUSX, B HCKYCCTBE;
YMEHUE MPUBOJUTH MPUMEPHl MaTEeMaTHYECKUX OTKPBHITUHA B
POCCHICKON 1 MUPOBOI MaTEMaTUYECKON HAYKH.

- YMETh ONEPUPOBATH MOHATUSAMM: CIYYaWHBIA ONBIT U CIydailHOE
COOBITHE, BEPOSTHOCTh CIYyYallHOTO COOBITHS; yYMETh BBIUYHCISATH
BEPOSATHOCTH C HCIOJB30BAaHUEM IpauecKuX METOIOB; MPUMEHSTh
(hOpMYJIBI CITOKEHUSI U YMHOXKEHHSI BEPOSITHOCTEH, KOMOHMHATOPHBIC
(bakTel 1 GopMyJIBI MPH PEUICHUU 3a]1a4; OIEHUBATH BEPOSTHOCTH
peaNbHBIX COOBITHH; 3HAKOMCTBO CO CIYYalHBIMU BEIMYNHAMU;
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PEIUTHO3HBIM PACOBHIM, HAIIMOHATIBHBIM MPU3HAKAM;
- TOTOBHOCTb BECTH COBMECTHYIO JAESTEIHHOCTh B HHTEpEcax
TPa)XJTaHCKOTO OOIIEeCTBA, YYacTBOBaTh € CaMOYIPABICHHH B
0011e00pa30BaTeIbHON  OpPTaHU3allMd W JETCKO-FOHOIIECKUX
OpraHu3aIvsIX;

- YMEHHE B3aWMOJICHCTBOBATh C COIMAJHHBIMH HWHCTHUTYTaMH B
COOTBETCTBUH C UX (YHKIUSIMHA U HA3HAUYCHUEM;

- TOTOBHOCTb K TYMaHUTAPHOMN U BOJIOHTEPCKOE ACSITEIbHOCTH;
MaTPUOTHYECKOTO BOCITUTAHUS:

- c(hopMHPOBAHHOCTh POCCHUHCKOHN TPaKIAHCKOE WIACHTUYHOCTH,
NaTpuoTU3Ma, YBaXEHUS K  CBOEMYy  HapoAy, UyBCTBa
OTBETCTBEHHOCTU mepen PonauHOM ropAocTH 3a CBOM Kpail, CBOIO
PonuHy, cBOM $3BIK W KyJbTYpY, NPOIILJIOE M HACTOSIIEE
MHOT'OHallMOHANBHOr0 Hapona Poccuu;

- [IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM,
WCTOPUYECKOMY H© TMPHUPOJHOMY HACIEAWI0, TMaMSITHHKaM,
TpaguiusaM HapoaoB Poccum, moctmkenusm Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX U TPY/JIE;

- uiaedHass yOeKIEHHOCTh, TOTOBHOCTh K CIYXKCHHUIO W 3alllUTe
OteuecTBa, OTBETCTBEHHOCTh 3a €ro Ccyab0y, OCBOCHHBIC
00yYarOIUMHUC MEXKIPEAMETHBIC TOHATUS W YHHBEPCAIBHBIC
y4eOHBIE JeficTBuA (perynsTuBHBIE, MO3HaBaTEIbHBIE,
KOMMYHHKATHBHEIE);

- CIOCOOHOCTh WX HCIIONB30BaHUS B IMO3HABATEIBHOW U
COIMATBPHOW TIPAaKTUKE, TOTOBHOCTb K CaMOCTOATEIHHOMY
IUTAHUPOBAHMIO M OCYIIECTBIEHUIO Yy4YeOHOH JeATelnbHOCTH,
opraHm3alyu y4eOHOTO COTPYJHWYECTBA C IEJarorH4eCKUMH
pabOTHUKAMH M CBEPCTHUKAMH, K YYaCTHIO B TOCTPOCHUU
HMHAWBHUIyaJIbHOM 00pa3oBaTeIbHON TPACKTOPHUH;

- OBJIaJICHUE HABBIKAMU Y4eOHO-HUCCIIEIOBATEIBCKOM,

MIPOCKTHOM U COIMAIBHON ACSITEIbHOCTH.

YMCHHEC IMPUBOAUTH ITPUMEPHI IPOABJICHUA 3aKOHA OOJBIINX YUCET B

IIPUPOIHBIX U O6H.[CCTB€HHI>IX SBJICHUAX.
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OK 07 CopnelicTBOBaTh COXpaHEHHUIO
OKpY>Karollleu cpeipl,
pecypcocOepekeHHI0, TPUMEHSTh
3HaHUS 00 U3MCHCHHH KITUMATa,
MIPUHIIUTIBI OePEKITUBOTO
MIPOU3BOACTBA, 3PPEKTUBHO
JIECTBOBAThH B UPE3BBIYANHBIX
CUTYaIUsIX

- HE TPUHUMATH JIEUCTBUS, NPUHOCSIIIME BpPEa OKpYKaroleu
cpene;

- yYMeTh TPOTHO3UPOBATh HEOIATONPHUATHBI 3KOJOTHUYCCKUC
MOCIeACTBUA IPEANPUHAMAaEMbIe TeHCTBUH, TPEeIOTBpPAIIATh UX;

- pacImpuTh OTIBIT JIeSITEeIIbHOCTH IKOJIOTHYECKOM
HaIpaBJICHHOCTH;

- pa3pabaThIBaTh IUIaH PEUICHHS MPOOJIEMBI C YYETOM aHaln3a
MMEIOITNXCSl MAaTepHANIbHBIX 1 HEMaTepHUAIbHBIX PECYPCOB;

- OCYILIECTBJISThH LIEJICHAIIPABICHHBIN MOUCK MEpeHoca CPEACTB U
CHoco00B ACUCTBHS B TPO(eCCHOHATBHYIO CpENy;

- YMETb TIEPEHOCUTH 3HAHMA B IMO3HABATENIEHYIO U MPAKTUIECKYIO
obnacTH KU3HEeNEATENbHOCTH;

- MpeiaraTh HOBBIE MPOCKTHI, OLCHUBATh HACU C MO3ULUHU
HOBH3HBI, OPUTHHAITBHOCTH, IPAKTHYECKOW 3HAYNMOCTH;

- J1aBaTh OIICHKY HOBBIM CHTYallisIM, BHOCHTH KOPPEKTHBBHI B
JIeATENILHOCTD, OLICHUBATH COOTBETCTBUE PE3YIBTATOB LEIISIM.

- yYMeTb OIepupoBaTh MOHATHAMU: (DYHKIHS, HENpepbIBHAS
(GyHKIMA, TPOM3BOAHAS, TIEPBOOOPA3HAs, ONIPEACICHHBIH HHTETpall;
- yMeThb HaxoIuTh NPOM3BOAHBIC DJIEMEHTAPHBIX (YHKLUH,
UCIIOJIB3Yys CIIPaBOYHBIE MAaTE€pHAaJIbl; HUCCIEAOBATh B MPOCTEHUIIMX
ciydasgx (YHKIMM Ha MOHOTOHHOCTb, HAaXOAWTHh HAaWUOOJBIINE H
HaWMEHBIINE 3HAaYeHHs (QYHKIMH; CTPOUTH TPpa)IKi MHOTOUWICHOB C
UCIIOJIB30BaHUEM alapaTa MaTeMaTHYECKOTO aHaIn3a; NMPUMEHSTh
MPOM3BOAHYIO TIPH pELIEHUWM 3aJad Ha JABIKEHHE;, pellaTh
IPaKTUKO-OPUEHTUPOBAHHBIE  3a7ayd  Ha  HauOoJbIME U
HauMEHbBIINE 3HAa4YeHMs, Ha HAaXOXKIECHHE IyTH, CKOpPOCTH
U ]yCKOPEHHS;

- YMETb OIEpUPOBaTh MOHATHSIMU: ABHXKEHUE B IPOCTPAHCTBE, HA
nofo0Hble (GUrypsl B IPOCTPAHCTBE; HCIIOJIB30BaTh OTHOILLEHHE
IUIOIIA/Iei TOBEpPXHOCTeH W 00BEMOB TOAOOHBIX GUryp NpHU
pelLeHuH 3a/1a4;

- yYMEThb BBIYUCIIATH TCOMETPUUYECKHE BEJIMYMHBI ([UIMHA, YIOI,
UIOIA/Ab, 00BEM, IUIOUIAAb MOBEPXHOCTH), MCIOJIB3Ysl HU3yUCHHBIC
(hOpMYJIBI U METOJIBL.

[IpodeccrnonanbHbie KOMIIETEHIIUH, PEATU3YEMbIE B IPOTPaMMe:

[IK 2.1 Ocy1iecTBisTh MOHUTOPUHT (PYHKIITHOHUPOBAHUS MHTETPALIMOHHOTO PELICHHUS.
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2. CTPYKTYPA U COAEPKAHUE
OBIIEOBPA3OBATEJBHOU JUCIHHUIIJINHBI

2.1. O0beM JUCUUILJIMHBI U BU/IbI Y4e0HO# padoThl

Buj yueOHoit padoThl

O0BeM B yacax

O0bem 00pa3zoBaTeJIbHOM NMPOrPaMMbI I CITUTIIMHbI 340
1. OcHoBHOe conep:kanue 246
B TOM YHCIJIC:

TEOPETHUECKOE 00yUueHHe 184
MPAKTUYECKUE 3aAHATHUSA 62
2. IIpodeccuoHaILHO-OPHEHTHPOBAHHOE  COJEp:KaHHe  (coaep:kaHHe 52
NMPHUKJIATHOT0 MOXYJIA)

B TOM YHCIIE:

TEOpeTUYEeCcKoe 00yUeHue -
[IPaKTUYECKUE 3aHATUS 52
3. CamocrosiTesibHAsi padoTa CTyleHTa 15
IIpomexyTouHas aTTecTanus (3K3aMeH) 27
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2.2. TemaTu4yeckuid IJIAH U coiep:kaHue TUCHUIUINHBI MATEMATHUKA

HaumenoBanue pa3aesioB u | Coaeprxanue yueOHOTo MaTepuasia (OCHOBHOE U NPo(deccHOHATbHO-0PUEHTHPOBAHHOE), Oo6bem dopMupyemble
TeM JIa00paTOPHbIE M NNPAKTHYEeCKUE 3aHATHS, IPHKJIAJTHOH MOAYJIb(TPH HAJINYHH) 4aco0B KOMIIETEHIIUH
1 2 3 4
OcHOBHOe coiep:kaHne
1 cemecTp
Pazpnen 1. [loBTOpenne kypca 21 OK 01, OK 02, OK 03,
MAaTEeMATHKH OCHOBHOM OK 04, OK 05,
IIKOJIbI OK 06, OK 07
Tema 1.1 Lens u 3anaun Coaep:xaHue y4eOHOro MaTepuaJia 2 K 2.1
MaTEMAaTHKH [P OCBOCHUM |ba30oBbie 3HAHUS W YMEHHS IO MaTeMaTHKE B NPOQECCHOHANBHONM W B TOBCEIHEBHON
CIEIMATLHOCTH JIeSTEIIbHOCTH
Copaeprxanue yueOHOro MaTepuajia 2
Tewma 1.2 Yucna u = P y P
JleficTBUSL HaJ TOJIOKUTEIBHBIMH W OTPUIATEIBHBIMHA YHCIAMH, OOBIKHOBEHHBIMH H
BBIYUCIICHUS. BhIpaxeHus u
JIECATUYHBIMA JPOOSMHU.
npeoOpa3oBaHHs -
JeticTBust co creneHs Mu, HOPMYIIBI COKPAIIEHHOTO YMHOKCHUSI.
Tenta 1.3 TeoMeTpist Ha IIpodeccrnoHa/IbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (cofAepKaHNe MPUKIATHOT0 MOXYJIsI) 2
I"IJ'IOCKOCT;p [pakTuyeckoe 3ausitue: Buapl 1wockux ¢uryp W HMX IUlomanb. [IpakTHKO-
OPUEHTUPOBAHHBIC 33/1a4 B KYpPCe TEOMETPUHN Ha IIIOCKOCTH
Conepkanue yueOHOro MaTepuaia 4
Tema 1.4 IlpoueHTHBIE P Y P
[pakTuyeckoe 3ansiTue: [IpocTeie MPOIEHTHI, pa3Hble CIOCOOBI UX BhIYKCIcHUs. CIIOKHBIC
BBIYHCIICHUS
MIPOIIEHTHI
Copaeprxanue yueOHOro MaTepuajia 2
Tema 1.5 YpaBaeHus u P Y p > >
HeDABCHCTEA [pakTuyeckoe 3amsithe: JluHelHBIC, KBaJpaTHBIC, JIPOOHO-TUHECHHBIC YpaBHCHHUS W
p HEPaBCHCTBA
Coaep:xkanue y4ueOHOro MaTepuaja 6
., |CnocoOb1 pemeHnss cucTeM JHHEWHBIX ypaBHeHWH. IlomsTtws: wmatpuma 2x2 u  3%3,
Tema 1.6 Cuctemsl ypaBHEeHUH N .
onpeaenutens Marpuilbl. Meron [aycca. CucrteMbl HenwHEHHBIX ypaBHeHUH. CHCTEMBI
Y HEPaBEHCTB
HEPABCHCTB
Camocmosamenstas paboma odyuarowuxcsa llpopabomxa Koncnekma 1eKyutl 1
CopepkaHne yaeOHOTO MaTepraa 2

Tema 1.7 BxoHO# KOHTPOJIb

IIpakTHyeckoe 3ansTHE:
Kontponbnass pabota: «Bbruucnenus u mnpeoOpa3oBaHHsA. YpaBHEHHsT W HEPAaBEHCTBA.
['eomeTpus Ha MIIOCKOCTH»
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Paznen 2. [Ipsimbie 22
IJIOCKOCTH B IPOCTPAHCTBE
Copaeprxanue yueOHOro MaTepuajia 2
Tema 2.1 OcHOBHBIC IOHATUS P Y P
CTEDCOMETPHIL [Mpenmer crepeomerpun. OCHOBHBIC TOHATHS (TOYKA, MpsAMasi, MIOCKOCTh, MPOCTPAHCTBO).
P TPHH. OcHOBHBIE akCHOMBI cTepeoMeTpuu. [lepecekaromuecs, napayienbHbIe U CKPEIIUBAOIIACCS
Pacnonoxenue npsiMbIX U N
N npsimble. [Ipu3HaK W CBOWCTBO CKpemuBarommxcsi mpsMbix. OCHOBHBIE TPOCTPAHCTBEHHBIC
TIOCKOCTEH
(burypsi.
Coaep:xaHue y4eOHOro MaTepuaJia 6
[Mapannensupie mnpsmas W 1wiockocTh.  Ompenpenenue. Ilpusnak. CpoiictBa  (C
Tema 2.2 [lapanenpbHOCTh P P pea P N (
N nmokazaTtenbcTBoM). IlapamrensHbie  miockocTH. Ompexnenenue. Ilpm3mak. CaoiictBa (¢
MPSIMBIX, TIPSIMOM | TIIOCKOCTH, N
IOCKOCTel JTIOKa3zaTenbecTBOM). Terpasap u ero anemeHTsl. [lapaminenenunen u ero snemeHTsl. CBOMCTBa
MTPOTHUBOIIOJIOKHBIX TPaHEH U AuaroHajel mapaienenunena. [locrpoenue ceueHwmii. Penenne
3amaq
Tena 2.3 Coaep:xkaHue y4eOHOro MaTepuajia 2
’ [lepniennukynsapuasie mpsmele. [lapamiensHple MpsMble, NEPIEHANKYISIPHBIE K IJIOCKOCTH.
[lepneHUKYIAPHOCTH -
2 [Mpu3Hak NepHeHANKYISIPHOCTH MPSAMON W TIOCKOCTH. JlokazatenbcTBO. Ileprienaukynsp u
MPSIMBIX, TIPSIMOH | TJIOCKOCTH, N
oCKoCTel HakJioHHas. [lepneHauKyIIpHBIE IIOCKOCTH. [IpM3HAK TEPNECHAMKYISPHOCTA ILIOCKOCTEH.
JlokazarenbcTBO. PaccTosiHMS B IPOCTPAHCTBE
Coaep:kaHue y4eOHOro MaTepuaJia 4
Tema 2.4 Teopema o Tpex |[Teopema o Tpex nmepneHauKyIspax. [okazaTenbcTBo. YToia MeXAy HpSAMOH U IIIOCKOCTEHIO.
MIEPIICHIUKYJIISIPax YTroa Mexay II0CKOCTIMHU
Camocmonamenvnasn paboma odyuarowjuxca Ilpopabomra xoncnexma aexyuil 1
IIpodeccrnoHa/IbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (cofepKaHNe MPUKIATHOT0 MOAYJIsI) 4
Tema 2.5 [lapamnenprapie, |IIpakTHyeckoe 3aHsATHe: AKCHOMBI cTepeoMeTpuu. [lepneHAMKYISIPHOCTh MPSAMON U
TIEPIICHNKYJISPHEIC, IUIOCKOCTH,  HapajuIeIbHOCTh  JBYX  NPSAMBIX,  MEPHCHIUKYISIPHBIX  IJIOCKOCTH,
CKPEIIUBAOIIUECS MPSAMBIC | TIEPICHAUKYISIPHOCTh TUIOCKOCTEH
Camocmonamenvnasn paboma odyuarowjuxca Ilpopabomra xoncnexma aexkyuil 1
Tema 2.6 Pemrenne 3agau. | Conepkanue yueOHOro MaTepraa 2

IIpsimble U TIIOCKOCTH B
MIPOCTPAHCTBE

IIpakTH4eckoe 3aHsITHE:
KontponbHas pabora: «B3anMHOe pacnonokeHre NpsMBIX U IIIOCKOCTEH B MPOCTPAHCTBE

OK 01, OK 03, OK 04,
OK 07
IK 2.1
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Pa3pnen 3. Koopanuatel u 17 OK 02, OK 03, OK 04,
BEKTOPBI OK 07
Tema 3.1 JlekapToBbI Coaep:kanune y4eOHOro MaTeprasia 4 IK 2.1
KOODJHHATHI B IPOCTPAHCTBE. |/[ekapTOBbI KOOPIUHATEI B MPOCTpaHCTBe. [IpocTelimme 3amaun B KoopauHaTax. PaccrosHue
Paccrosnne MexIy IByMs  |MeXIy AByMsl TOUKAMH, KOOPIHHATHI CEPEIUHBI OTPE3Ka
Toukamu. KoopaiuHaTsl
CepelIMHBI OTPE3Ka
Coaep:xaHue y4eOHOro MaTepuaJa 6
Tema 3.2 BekTopsl B Bexrops! B mpocTpancTBe. CloXKEHUE U BEIUUTAHUE BEKTOPOB. Y MHOXKEHHUE BEKTOPA HA YUCIO.
npocTpaHcTBe. Yroa Mexny |KomruranapHsie BeKTOpbl. CKalsipHOE MPOU3BENCHIE BEKTOPOB. Pa3noxkeHue BeKTopa 1mo TpeM
BekTopamu. CkanspHoe HEKOMIUTaHAPHEIM BeKkTopaM. KoopauHATBI BEKTOpa, CKAISPHOE IMPOU3BEIICHUE BEKTOPOB B
IIPOU3BEJICHUE BEKTOPOB  |KOOPAMHATAX, YTrOJl MEXKIYy BEKTOPAaMH, Yroll MEXAY MPSIMON W IIOCKOCTHIO, YTOJl MEXKITY
IJIOCKOCTSIMH. Y paBHEHHE TUIOCKOCTH. | '€OMETpHUIECKHIA CMBICHT ONPEIeTUTENS 2X2
T IIpodeccrnoHa/IbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (cofepKaHNe MPUKIATHOT0 MOAYJIs1) 4
ema 3.3 HpaxTuio- IIpakTHyeckoe 3anaTHe: KoopauHaTtHas miIocKkoCTs. Beluucnenyue pacCcTOSIHUM U IIomanei
OpHEHTHPOBAHHEIE 3a/1a4H Ha
KOO THHATHO TIIOCKOCT Ha TIockocTH. KommdecTBeHHBIE pacyeThl _
Camocmosamensnasn paboma odyuarowuxcsa 11o02omosxa Kk KOHmMpoabHOU pabome 1
Tema 3.4 Pemerie 3aas. CopeprxkaHre yaeOHOTO MaTepraa 2
KoOp/MHATE H BEKTOpEI IIpakTHyeckoe 3aHsITHE: §
KonTposbHas pabora: «BekTopbl B KOOpAUHATHOH (hOpME B MPOCTPAHCTBEY
Pasznen 4. OcHOBBI 42 OK 01, OK 02, OK 03,
TPUTOHOMETPHH. OK 04, OK 05,
Tpuronomerpuuyeckue OK 06, OK 07
byHkuun MK 2.1
Tema 4.1 Coaep:xaHnue y4eOHOro MaTepuaJia 4
Tpuronomerpudeckue Pamuannas mepa yria. [loBopoT Touku BOKpyr Havaia koopauwHaT. OmnpejeneHue CHHYCA,
(GyHKIMU IPOU3BOJIBHOIO  (KOCHHYCa, TAHI'€HCA M KOTAHTeHCA. 3HAKH CHHYyCa, KOCHHYCa, TAHICHCA M KOTAHT€HCa IO
yria, yucina. PaqnanHas 1 |4eTBepTsAM. 3aBUCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHTGHCOM W KOTaHT'€HCOM OJIHOTO H
rpaaycHas Mepa yria TOTO K€ yIJia
Tema 4.2 OcHOBHBIC Coaep:xaHue y4ueOHOro MaTepuaja 4
TPUTOHOMETPUIECKHE Tpuronomerpudeckue Toxnectsa. CHHYC, KOCHHYC, TAHT€HC M KOTAHI€HC yIJOB a U - a.
ToXIecTBa. DopMyIThI dopMynbl TpUBEICHHAS
MIPHUBEICHUS
Tewma 4.3 Cunyc, kocunyc, |Copeps;xaHue y4eGHOI0o MaTepHuaJja 8

TaHTE€HC CYyMMBI U Pa3HOCTU
IByX yrioB. CHHYC ¥ KOCHHYC
JIBoiiHOTO yria. DopMyIisl
MOJIOBUHHOT'O yTia

CyMmMma u pasHOCTh cuHycoB. CymMMa M Pa3HOCTh KOCHHYCOB. CHHYC W KOCHHYC IBOIHOTO
yrna. @opmyiiel monoBuHHOTO yria. [Ipeodpa3oBaHusi CyMMBI TPUTOHOMETPUYECKUX (HYHKITUI
B TMPOU3BEICHUE W TPOU3BEJACHHUS B CYMMY. BBIpakeHHE TPUTOHOMETPHUYCCKUX (DYHKIIHMA
qepe3 TaHTEHC MOJIOBUHHOTO apryMeHra. [IpeobpazoBanmis POCTEHINNX
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TPUTOHOMCTPHUYCCKHUX BBIpa)KCHI/Iﬁ

Tema 4.4 OyHKIUHN, UX Copaeprxanue yue0HOro MaTepuajia 2
cBoiicTBa. CriocoObl 3af1anusi |OGIacTh ONpemeieHuss W MHOMKECTBO 3HaueHWi (yHKuui. YETHOCTH, HEYETHOCTH,
GbyHKIMH nepuoanuHocTh QyHKIMHA. CriocoObl 3aganns GyHKIUHA
T 45 Coaep:xaHue y4eOHOro MaTepuaJia 2
TpHFOH:hT:TpﬁquKHe O6J1"acn, OTIpeleNICHHsI U MHOXKECTBO 3HAUCHHUI TPUTOHOMETPHUIECKHX ¢$yHKUUi. qéTHOCTBV,
(YHKIH, HX CBORCTBA 1 He_‘{eTHOCTB,_He.pI/IOI[I/I‘iHOCTB T}iI/II‘OHOMeTpI/I‘IeCKI/IX ¢bynxuumit. CoiicTBa 1 rpadukn GyHKIMI
rpadukn Yy=COSX,y=sSInX,y=tgX,y=ctgX. _
Camocmosamensnasn padoma odyuarowuxcsa llpopabomxa KoHcnekma jexyuil 1
Tema 4.6 [Ipeo6pazoBanne |Coaep:kaHue y4eGHOro MaTepuaJia 2
rpadukoB IIpakTnyeckoe 3ansiTue: CxxaTHe W pacTsHKEHHE IpaQUKOB TPUTOHOMETPHIECKUX (DYHKIIHH.
TPUTOHOMETPUYECKUX [IpeobpazoBanue rpaduKOB TPUTOHOMETPUIECKUX HYHKITUH
dbyHKIIH]
Tema 4.7 Onucanue IIpodeccrnoHAILHO-OPHEHTHPOBAHHOE CO/leP:KaHMe (cogepkaHue MPHUKJIATHOT0 MOAYJIsI) 4
MIPOM3BOJCTBEHHEIX IporieccoB |[IpakTuyeckoe 3aHaTHe: VICrONb30BaHHWE CBOWCTB TPUTOHOMETPHUYECKMX (YHKIUH B
C TIOMOIIBIO TPa(HKOB Mpo¢eCCHOHANBHBIX 3aJ[a4ax
dbyHKIH]
Tema 4.8 O6patHbie Copaepxanne yueOHOr0 MaTepHaJia 2
TPUTOHOMETPHUUYECKHE Oo6patHble TpUroHoMerpuieckue GpyHkImn. Mx cBoiicTBa u rpaguku
dhyHKITIN
Coaep:xaHue y4eOHOro MaTepuaJia 8
Tema 4.9 VYpaBHeHHE cOs X = a. YpaBHeHHE Sin X = a. YpaBHeHue tg X = a, ctg x = a. Pemenue
Tpuronomerpuueckue TPUIOHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THIIOB: IPOCTEHIINE TPUIOHOMETPUUYECKHE
YPaBHCHHSA U HEPAaBEHCTBA |ypaBHEHHWS, CBOJSIIMECS K KBaApPaTHBIM, peELIaeMble PAa3oKEHHEM Ha MHOMKHUTEIH,
onHopozassie. [IpocTeiinine TpuroHoMeTprHYeCcKie HepaBeHCTBa
Tema 4.10 CucreMsl Copepxanne yueOHOr0 MaTepHaJia 2
TPUTOHOMETPUYECKUX CucteMbl IpOCTEHIINX TPUTOHOMETPUIECKUX YPaBHEHU
ypaBHEHUI Camocmosamenvnasn paboma odyuarowjuxcsa Iloocomosxa k KonmpoabHol pabome 1
Tema 4.11 Pemenne 3anau. |CoaepskaHue y4eOHOro MaTepuaJia 2
OcHoBbl Tpuronomerpuu.  (IlpakTHyecKkoe 3aHsITHE:
Tpuronomerpuueckue Konrtponbnas pabota: «Pemienue TpUroHOMETPHUECKUX YPaBHEHHH U HEPABEHCTBY
(OYHKIIUH
IIpoMe:kyTOUHAsI aTTecTalUs JK3aMeH 18
Hroro: 120
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HaumenoBanmue pa3aesioB n | Cogepxxanue y4eO0HOTo MaTepHuaJa (OCHOBHOE U NPO(ecCHOHATBHO-OPHEHTHPOBAHHOE), O0bem dopMupyemsble
TeM JadopaTopHble M NPAKTHYECKHE 3aHATHS, MPUKJIAAHOI MOLYIb (MPH HAJITHYHN) 4acoB KOMIEeTEeHIIH U
1 2 3 4
2 cemecTp
Pazgen 5. KommiekcHbie 8 OK 01, OK 02, OK 03,
qucaa OK 04, OK 05,
Coaep:kaHue y4eOHOro MaTepuaJa 4 OK 06, OK 07
[Nonsitue xomruiekcHOro ymcna. COnpsyKEHHBIE KOMIUICKCHBIE YHCIIAa, MOAYJb M apryMEHT IK 2.1
Tema 5.1 KomiiekcHble 4nuciia |KOMIUIEKCHOTO — yucia.  DopMa  3amMcHd  KOMIUIGKCHOrO — uHciaa  (TeoMeTpudecKas,
TPUTOHOMETpUYECKas, anreOpandeckas). ApudmeTndyeckue JIeHCTBUS C KOMILICKCHBIMH
YHCIIAMU
Coaep:xaHue y4eOHOro MaTepuaJia 4
Tema 5.2 Ilpumenenue P Y P
I[IpakTuyeckoe 3aHsiTHe: BHIMONHEHWE pPACYCTOB C IMOMOIIBK KOMIUIEKCHBIX YHCEIN.
KOMIUIEKCHBIX YHCET
[TprmMeps! NCTIOTIH30BAHMS KOMIUIEKCHBIX YHCET
Pa3znen 6. CTeneHu U KOPHU. 17 OK 01, OK 02, OK 03,
Crenennas GyHKIus OK 04, OK 05,
Coaep:xaHue y4eOHOro MaTepuaJia 4 OK 07
Tema 6.1 Crenennast GpyHKUus, P Y > P > >
ce cBOMCTBA ToHsITHE KOPHS N-Oii CTENCHN U3 IeiiCTBUTEIBHOTO uncia. DYHKIMH y = nVX MX CBOMCTBA H
rpaduku. CBOHCTBA KOPHS N-OH CTEIIEHU
Tema 6.2 IIpeoOpazopanre |Comep:kaHue y4eOHOro MaTepuaia 4
BBIPAKEHHUH C KOPHAMU n-0ii  |[IpeoOpa3oBaHne HPPAIMOHATBHBIX BBIPAKEHHI
CTETIeHU
Tema 6.3 CpotictBa crernenu ¢ |Coaep:kaHue y4eOHOro MaTepuasia 2
paIroHAIbHBIM U [NoHsTHE CTEneH ¢ TI00BIM palOHANTFHBIM MoKa3areneM. CTerneHHble QYHKIMU, UX CBOMCTBA
TIEACTBUTEITHLHBIM U rpaduKu
MOKa3aTeNSIMHU
Copaeprxanue yueOHOro MaTepuajia 4
Tema 6.4 Pemenue P > P >
., |PaBHOCHIIBHOCTH HppaIlMOHANBHBIX YPaBHEHUH U HEPaBEHCTB. MeToIbl UX pemieHus. Pemenne
WppaIMOHAIBHBIX yPaBHEHHI o
1 HEPABEHCTB WppaIMOHATIbHBIX YPABHEHUI M HEPABEHCTB
Camocmosamensnasn paboma odyuarouwuxcsa 11o02omosxa Kk KOHmpoabHOU pabome 1
Copeprkanre yueOHOT0 MaTepuaia 2
Tema 6.5 CrereHr 1 KOPHH. D Y P
IIpakTHYeckoe 3aHsTHE:
Cremnennast QyHKITHS .
KonTposbHas pabora: «BeimomHeHE Mpeo0pa3oBaHuil HaJl CTCIICHHBIMU BBIPAKCHUSMI)
Pazgen 7. Iloka3areanHas 17 OK 01, OK 02, OK 03,
pynknus OK 04, OK 05,
Coaep:xkaHue y4ueOHOro MaTepuaja 4 OK 07

Tema 7.1 Iloka3arensHas
(hyHKIIUS, €e CBOWCTBA

CreneHp ¢ NPOU3BOJIBHBIM JEHCTBUTENBHBIM IOKa3zareseM. OmnpeneneHue I0Ka3aTelbHON
¢GyHKUMHU, ee cBoiicTBa M rpaduk. 3HAKOMCTBO C NMPHUMEHEHHEM IMOKa3aTeNnbHOH (DYHKIMH.
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Pemienue nokasareqbHBIX ypaBHEHUH QYHKIIMOHATIBHO- TpaHUECKIM METOIOM

Coaep:xkaHue y4eOHOro MaTepuaja 8
Tewma 7.2 Pemenne =
. |IIpakTHyeckoe 3aHsiTHe: PelneHne mMoKa3aTeNbHBIX YPAaBHEHHH METOAOM YpaBHUBAHHA
MOKA3aTEeIILHBIX YPaBHCHUN U - N 9
HepaneacTs MoKa3aTeyield, METOJOM BBEACHHS HOBOH MepeMeHHOW, (QYyHKIMOHATHHO-TPapUICCKUM
MeToJIoM. PerieHne noka3arenbHbIX HSPaBEHCTB
Copaeprxanue yue0HOro MaTepuajia 2
Tema 7.3 Cucrembl P Y P =
., |Pemenne cucteM moKa3aTeNbHBIX YPaBHEHUH
MOKA3aTEeIILHBIX YPaBHCHHMA .
Camocmosamenvnasn paboma odyuarowiuxcsa Iloocomosra k KonmpoabHoU pabome 1
Conepxanue yueOHOro Marepuaia 2
Tema 7.4 Pemienue 3agau. P Y P
IIpakTH4eckoe 3aHsITHE:
[NoxazarenbHas QyHKITHS
KonTponbHas pabora: «PenieHne mokazaTelbHbIX U HEPABEHCTBY
Paznean 8. Jlorapudgmbl. 21 OK 01, OK 02, OK 03,
Jlorapndpmuyeckast pyHkuus OK 04, OK 05,
Tema 8.1 Jlorapupm uucna. |Copep:kaHne y4eGHOI0 MaTepHaja 2 OK 07
HecaTnunplil ¥ HaTYpanbHbli |Jlorapudm uncia. JIeCITHUHBIN ¥ HATYpaIbHBIN JIOrapu(MbI, YHCIIO € 1K 2.1
JIoTapu(dMBI, YHCIIO €
Tema 8.2 CpoticTBa Coaep:kaHue y4eOHOr0 MaTepuaJa 4
norapudmos. Onepanus CgoiicTBa norapudmon. Orneparus J0rapuhMUPOBAHUSL.
JiorapuMUPOBaHUS
Tema 8.3 Jlorapupmuueckas |Copaeps;xkaHue y4eOHOI0 MaTepHuaja 2
(yHKIMs, €e CBOHCTBA Jlorapudmmueckas GyHKIHS U ee CBOICTBa
Coaep:xaHue y4eOHOro MaTepuaJia 4
Tema 8.4 Pemenue P Y P
. |[Tonsitue norapudmudeckoro ypaBHeHus. Ormepanys TOTEHIMPOBaHUs. Tpu OCHOBHBIX
norapu()MUYECKUX ypaBHEHUH . o
1 HOpaBEHCTB METO/Ia peIleHHs JIOTapUPMHUYCCKHX YpaBHEHUI: (YHKIUMOHAILHO-TpapuIeckuid, MeTon
MOTEHIIMPOBAHUS, METOJI BBEJCHHSI HOBOH nepeMeHHOM. JlorapudMuyecknue HepaBeHCTBA
Copaeprxxanue yueOHOro MaTepuajia 2
Tema 8.5 Cucrembl P Y P " =
. | AITOPUTM pEIICHHS CUCTEMBI YpaBHCHUN. PaBHOCHMIIBHOCTH Jlorapu()MUYESCKUX YpaBHCHUHA U
norapu()MUYECKUX ypaBHEHUH
HEPABCHCTB
IIpodeccrnoHa/IbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (cofAepKaHNe MPUKIATHOT0 MOXYJIsI) 4
Tema 8.6 Jlorapudmsl B IpakTuyeckoe 3anusiTue: I[IpuMenenue gorapudma. Jlorapudmudeckas crupaib B IPUPOIE.
MIPHUPOJIC U TEXHUKE Ee matemaTudeckue cBOWCTBa
Camocmosamenshasn paboma odyuarowuxcsa 110020mosxa Kk KOHmpoabHOU pabome 1
Tema 8.7 Pemenne 3agau. | Cojnepkanue yueOHOro MaTepraia 2
Jlorapudmer. IIpakTH4Yeckoe 3aHATHE:
Jlorapudmuyeckas pynkuust |KonTpoasHas pabota: « Pemrenune gsorapuMu4ecKnx ypaBHEHUH U HEPABEHCTB)
Pa3pnen 9. [IpousBoanas 37 OK 01, OK 02, OK 03,
(yHKIIUM, ee IPHUMEHEHHe OK 04, OK 05,
Tewma 9.1 IonsiTre Coaep:xkaHue y4ueOHOro MaTepuaJa 2 OK 06, OK 07
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npou3BoAHON. PopMyIIEl U
npaBuia nudGepeHInpoBaHISI

OnpeneneHne YUCIOBON MOCIIEI0BATEIBHOCTH U CIIOCOOBI e 3amanus. CBOWMCTBA YMCIIOBBIX
nocneaoBaTenbHOCTed. OnpeneneHne npeaesna mocieoBaTeIbHOCTH. Brrancnenne mpeneinos
nocnenoBatenbHocTeld. [Ipenen gynkumun Ha OeckoHeunoctw. [Ipemen QyHKIUM B TOUKe.
[Mpupamenne aprymenra. Ilpupamienne ¢QyHKnuu. 3amaddl, TPUBOAAIIUE K TOHSATHIO
npon3BoaHON. OnpeneneHne MpON3BOTHON. AJTOPUTM OTHICKAHHUS TPOU3BOTHOMN

Tema 9.2 [IponusBoaHbIE
CYMMBI, Pa3HOCTH
MTPOU3BE/ICHYSI, YACTHOTO

Coaep:kaHue y4eOHOro MaTepuaJia

dopmynsl guddepentmposans. [Ipasuna muddepeHIMpOBaHUS

Tema 9.3 [IponusBoaHbIE
TPUTOHOMETPUYECKUX
¢ynkuuit. [IponsBogHas
CIIOKHOW (PYHKIINH

Coaep:xkaHue y4yeOHOro MaTepuaJa

Onpenenenne cIoKHOW (GyHKIMH. [Ipor3BOIHAS TPUTOHOMETPHUYCCKUX (DYHKITHIA.
[IpousBogHas CIOKHON HYHKIUH

Tema 9.4 TTousTre 0
HENPEPBHIBHOCTH (DYHKITUHU.
MeTto MHTEPBAJIOB

Coaep:xkaHue y4eOHOro MaTepuajia

IMonstue HemnpepbiBHOH (yHkuuu. CBoicTBa HempepbiBHOW GyHKIMH. CBSI3b MEKIY
HEMPEPBIBHOCTRIO ¥ TUGGEPCHINPYEMOCTEI0 (YHKIMM B TOYKE. AJTOPUTM PpEIICHUS
HEPaBEHCTB METOJOM HHTEPBAJIOB

Tema 9.5 I'eomeTprueckwii 1
(hU3HYECKUI CMBICIT
MPOU3BOIHOM

Coaep:kanue y4ueOHOro MaTepuaja

I'eoMeTprUYeCKHit CMBICI MPOU3BOAHON (DYHKIIMU - yrioBOH KO3((HUIIMEHT KacaTeIIbHOM K
rpadpuky (QYHKIMM B TOUYKE. YpaBHEHHE KacaTelIbHOW K rpaduky (yHKUUH. AJNTOPHUTM
COCTaBJICHHS YpaBHEHHsI KacaTelbHOH K rpaduky dyHkuuu y=f(x)

Tema 9.6 OusndecKkuii CMBICT
MIPOU3BOAHOM B
mpo(heCCHOHAIBHBIX 33auax

Coaep:xkanue y4ueOHOro MaTepuasa

IIpakTHyeckoe 3aHsiTHE: DU3NUSCKHNA (MEXaHUIECKHI) CMBICT IPONU3BOIHON - MTHOBEHHAS
CKOPOCTh B MOMEHT BpeMeHH t:v = S' (t)

Tema 9.7 MOHOTOHHOCTE
(dhynkiun. Touku sKCTpeMyMa

Coaep:xaHue y4eOHOro MaTepuaJia

Bospacranue u yObiBaHUE (yHKIMH, COOTBETCTBUE BO3pACTaHUS U yObIBaHHUS (PYHKIIMU 3HAKY
npou3BoAHONU. IloHSATHE NPOMZBOAHON BBHICHIETO TOPSIIKA, COOTBETCTBHUE 3HAKa BTOPOM
MIPOW3BOHON BBIMYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTpE3Ke. 3aJadyd Ha MaKCUMyM U
MUHUMYM. [lOHATHE acHUMITOTHI, CIOCOOBI WX ONpEICNICHUs. AJTOPUTM HCCIICOBaHUS
(YHKIMH 1 IOCTPOSHUS €€ rpaduKa ¢ MOMOIIbI0 MPOM3BOAHON. J[poOHO-MnHEeHHas GyHKIUsA

Tema 9.8 HccnenoBanue
(OYHKIIUH 1 TOCTPOCHUE
rpauKoB

Coaep:xaHue y4ueOHOro MaTepuaja

UccnenoBanne QyHKIMH Ha MOHOTOHHOCTh M ITOCTPOCHUE TPaUKOB.

Tema 9.9 Haubonbiiee n
HaVMEHbIIIEE 3HAYECHUS

dhyHKITIN

Coaep:xaHue y4eOHOro MaTepuaJia

HaxoxaeHne HauOOJBIIETO0 M HAWMEHBIIETO 3HAYCHHN (YHKIWH, MOCTpoeHHE rpadHUKOB
MHOTOYJICHOB C HCIIOJIb30BAaHUEM aIlllaparta MaTeMaTHIeCKOTro aHaIn3a

Tema 9.10 Haxoxxnenue
ONTUMAJIBHOTO PE3yJIbTaTa C
MOMOIIBIO TIPOU3BOJHOM B

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lEPKAHME (COAeP:KAHUE MPUKJIATHOTO MOTYJINA)

HpaKTquCKoe 3ansaTHe: HanMeHnbiiee 1 HauboJIbIIee 3HAUCHUE (bYHKLII/II/I

Camocmosamensnasn paboma odyuarowuxcsa 11o02omosxa Kk KOHmMpoabHOU pabome

MK 2.1
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MPAKTUYCCKUX 3aadax

Copaeprxanue yue0HOro MaTepuajia 2
Tewma 9.11 Pemenne 3amay. P Y P
IIpakTHYeckoe 3aHsITHE:
[IpownsBoanas pyHKIMY, e N N
DHMCHOHIC Konutponbnas pabota: «HccienoBanne (yHKIMA ¢ MOMOIIbI0 mpou3BoaHoH. [locTpoeHume
p rpaduka QyHKIIUN
Paznen 10. IlepBooopa3nas 15 OK 01, OK 02, OK 03,
(GyHKIUM, ee MPUMEHEHUEe OK 04, OK 05,
Copepxanne yueOHOr0 MaTepHaJia 2 OK 06, OK 07
3amaya O BOCCTAHOBJIICHMM 3aKOHAa JIBIDKCHHSI 10 W3BEeCTHOW ckopoctu. [loHsTue 1K 2.1
Tema 10.1 ITepBooOpaznas o
byrkm, Tpasia uHTerpupoBanus. O3HAKOMJICHHE C TMOHATHEM HHTErpalia U TMepBOOOpasHOW Uit (QYHKIMH
’ y=f(x). Pemrenue 3agauy Ha CBsA3b IMEPBOOOPA3HON U €€ NPOU3BOJHOHN, BBIYMCICHHE
HaX0XJICHUS TIEPBOOOPA3HBIX . N
nepBooOpa3Hoi I AaHHOW (QyHKmU. Tabmuia GopMyn Jis HAXOXKIEHUS MEPBOOOPA3HBIX.
W3yueHure npaBuiia BRIYHCICHHS TEPBOOOPA3HOM
Copaeprxanue yue0HOro MaTepuajia 2
Tewma 10.2 ITnomanp P y P
L 3amaun, MPUBOIANINE K MOHSTHIO OIPENENICHHOTO HWHTErpaja - O BBIYHCICHHH ILUIOMAAN
KPUBOJIMHEHHON TpaTeIim. N N
®opmysa HbioTona - KPUBOJIMHEHHON Tparenuu, O NepeMelieHn Toukd. [loHsATHE omnpenenéHHOro HWHTerpana.
TeiiGanma I'eomerpudeckuii n (U3NUECKUl CMBICT ompeaeneHHoro uHTerpana. @opmyna Herorona—
JleiiOHmIa
Tema 10.3 Heonpenenennpiii u |Coaep:kaHue y4eGHOro MaTepuaJia 2
onpeaeNcHHbI HHTerpansl  |[ToHATHE HEONPEASIEHHOIO HHTEerpaja
Tema 10.4 ITonstue 06 Copepxanne yueOHOr0 MaTepHaJia 2
OMpEIECIICHHOM MHTETPajIC KaK |["eoMeTpruIecKuii CMBICH ONPEaeIIEHHOTO HHTErpaia
IJTOIIaAN KPUBOJIMHEUHOM
Tpanenuu
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlePKAHME (COep:KaHUEe MPUKJIATHOT0 MOIYJISA) 4
. |IIpakTHueckoe 3aHsiTHe: ['eOMETpUYECKHII CMBICI ONpeJelieHHOro HHTerpama. dopmyna
Tema 10.5 OnpeneneHHbIi p N P pel P pMY.
Hrrotona-Jleitoamma. Pemenue 3amad Ha MNPUMEHEHHE WHTETpalia IS BBIYACICHUS
WHTETpall B )KU3HH N
(hM3HYECKUX BEIMYWH M TUIOMIA e
Camocmosamenshasn paboma odyuarowuxcsa 11o02omosxa Kk KOHmMpoIbHOU pabome 1
Tema 10.6 Pemenue 3agau. |Copepikanue yueOHOTO MaTepuaia 2
IlepBooOpazHas GpyHKIMY, ee |[IpakTHYeCKOe 3aHsATHE:
MTPUMEHEHUE KonTponbHas pabora: «BeraucieHne HeonpeaeIeHHbIX HHTETPaIOB»
Pa3znen 11. MHOrorpaHHUKHU 47 OK 01, OK 02, OK 03,
U TeJIa BpallleHus OK 04, OK 05,
Coaep:xaHue y4eOHOro MaTepuaJia 2 OK 06, OK 07
Tema 11.1 Bepmuunsl, pedpa, K 2.1
[MousitTue MHOTOrpaHHuika. Ero smeMeHTHI: BepIluHbI, peOpa, rpanu. Juaronans. CeucHHE. .
TrpaHd MHOTOTpaHHHUKA
BrInyxiible ¥ HEBBITYKJIbIE MHOTOTPAaHHUKH
Tewma 11.2 Tlpusma, ee Copaepxanne yueOHOr0 MaTepHaJia 2
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COCTaBJIAIOIINE, CEUCHHE.
[Ipsimast 1 paBUITbHAS IPU3MBI

[Nonsitue npusmel. Ee ocHoBaHus u OokoBble TpaHu. Beicota npusmel. [Ipsmas v HakIOHHAS
npusma. [IpaBunbHas npusma. Ee ceuenne

Tewma 11.3 Ilapannenenunen,
Kky0. Ceuenue
rapajuiesenumnena Kyoa

Coaep:kaHue y4eOHOro MaTepuaJia

Hapannenermne;[, CBOIiCTBa MpAMOYTOJIBHOTO IapauICICIvIcaa, Ky6 CeucHue Ky6a,
Nnapajujicjicnurcaa

Tewma 11.4 Ilupamuna,
COCTaBJISIIONINE, CEUCHUE.
[IpaBuibHas TupamMuaa.
YcedeHHas nupamMuia

Coaep:xkanue y4ueOHOro MaTepuaja

[Mupamuga um ee osmemeHThl. Ceuenme mnupamuapl. [lpaBunbHas nmpaMumga. YcedeHHas
nupaMua

Tema 11.5 BokoBast 1 moytHast
MMOBEPXHOCTH TIPU3MBI,
MTUPAMUTBI

Coaep:xkaHue y4eOHOro MaTepuaja

[Tmomaas 60KOBOM M TIOJTHOM IMTOBEPXHOCTH IIPU3MBI, TAPAMUIBI

Tema 11.6 Cummetpus B KyOe,
napaJuieieIuIie/ie, Mpu3Me,
MUpaMue

Coaep:xaHue y4eOHOro MaTepuaJia

CummeTpuss  OTHOCHTEIIFHO  TOYKH, TpsMod, TuiockoctH. Cummerpuss B KyoOe,
napajuleNIenuIe e, Mpu3Me, MHPaMuIe

Tema 11.7 Ilpumepsr
CUMMETpHUH B podeccuu

IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE CO/lePKAHME (COep:KaHUEe MPUKJIATHOT0 MOIYJISA)

IIpakTnyeckoe 3ansitne: CUMMETpUS B IPUPOJE, APXUTEKTYPE, TEXHUKE, B OBITY

Tema 11.8 IlpaBunbHbIE
MHOT'OI'paHHUKH, UX CBOMCTBA

Coaep:xaHue y4eOHOro MaTepuaJia

IIpakTuyeckoe 3aHsTHe: [loHATHE TPaBWILHOTO MHOTOTpaHHWKA. CBOWCTBA TMPaBHIHHBIX
MHOTOTPaHHUKOB

Tema 11.9 Hunuunp, ero
cocrapmsiomnue. Ceuenne
WIHHIPA

Coaep:xaHue y4eOHOro MaTepuaJia

Hunuamp u ero snemenThl. Cedenue muMHApa (TapaieIbHOe OCHOBaHUIO M OcH). Pa3BepTka
IWIMHPA

Tema 11.10 Konyc, ero
cocraBisgromue. CeueHue
KOHycCa

IpodeccnonalIbHO-OPMEHTHPOBAHHOE cojlep:KaHue (cofep:KaHHe MPUKJIATHOTO MOTYJIs1)

IMpakTnyeckoe 3ansitme: Konyc u ero smementbl. CedeHue KoHyca (TapauiebHOE
OCHOBAHUIO M MTPOXOJIAIICE Yepe3 BEPIINHY), KOHHUECKUE ceueHHsl. Pa3BepTka KoHyca

Tema 11.11 YcedeHHBIH KOHYC.
CeueHne yceueHHOr0 KOHyca

Coaep:xaHue y4eOHOro MaTepuaJia

VceueHHbIM KOHYC. Ero 06pa3y101ua$[ u BeicoTa. CeueHue YCCYCHHOI'O KOHYCa

Tema 11.12 Hlap u cdepa, ux
CeUCHUs

Coaep:xkaHue y4yeOHOro MaTepuaJa

1ap u chepa. Bzanmuoe pacnionoxenue chepbl v miockoctr. CedyeHue mapa, chepbl

Tema 11.13 IToustue 00
o0beMe Tena. OTHOLIEHYE
00BEMOB TTOTOOHBIX TENT

Coaep:kaHue y4eOHOro MaTepuaJia

[onste 06 o0beme Tena. O0beM Kyda 1 IPSMOYTOIBHOTO napajuiesnenuneaa. O0beM Npu3Mbl
u muuHapa. OTHOmEHHe 00BeMOB OAOOHBIX Tell. [ 'eoMeTpHUecKii CMBICH ONpeAenuTeNns 3-
O MopsiIKa

Tema 11.14 O0BeMEBI 1
TIOMIAIA TIOBEPXHOCTEH Tem

Coaep:kaHue y4eOHOro MaTepuaJia

Briuncnenne 00beMOB U rmomaz[ei/i HOBCpXHOCTCﬁ MHOTOI'PaHHUKOB M TCJI BpAllICHUSA B
HpO(l)CCCI/IOHaJ'IBHBIX 3aJavax, MHTCpHOpCTaurd pe3yJabTaTOB

Tema 11.15 KomOunaruu

Coaep:xkaHue y4ueOHOro MaTepuaJa
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MHOT'OI'PaHHUKOB U TCJI

HpaKTquCKoe 3aHHTI/Ie:_KOM6I/IHaLII/II/I TCOMCTPUUCCKUX TECJI

BpaIeHus
Coaep:kaHue y4eOHOro MaTepuaJia 4
Tema 11.16 I'eometpuueckue |I[IpaxkTuyeckoe 3ansitue: Vcnons3oBaHnue KOMOMHALIMIT MHOTOIPAaHHUKOB W TEJ BpPAIICHUS B
KOMOWMHAIIMY Ha MPAKTUKE |MPAKTUKO-OPUECHTHUPOBAHHBIX 33]1a4ax
Camocmosamenvnasn paboma odyuaroujuxca Iloocomosrka k KonmpoavHol pabome 1
Tewa 11.17 Permene 3a1ad. Coaep:kaHue y4eOHOro MaTepuaJa 2
MEHOrOrpaHuKH 1 Tena IIpakTHYeckoe 3aHsATHE:
BpacHus KontponbHass pabora: «OOBeMBI W IUIOMIATU IOBEPXHOCTH MHOTOTPAHHUKOB W Tell
BpAaIICHUD)
Pa3nen 12. MHo:KecTBA. 11 OK 01, OK 02, OK 03,
JyieMeHThI Teopuu rpados OK 04, OK 05,
Copepxanne yueOHOr0 MaTepHaJIa 2 OK 06, OK 07
Tema 12.1 MuoxecTBa
[Nonsitus MHOXKecTBa. [TogMHO)ecTBO. Onepaliui ¢ MHOKECTBAMHU 1K 2.1
Tema 12.2 Onepanuu ¢ IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE COlePKAHME (COep:KaHUEe MPUKJIATHOI0 MOAYJIfA) 2
MHOKECTBAMH IIpakTHyeckoe 3ansaTHe: Onepanny ¢ MHOKeCTBaMu. Penenne mpukiIagHpIx 3a1aq
Coaep:kaHue y4eOHOr0 MaTepuaJia 4
Tema 12.3 I'padnt IpakTHyeckoe 3anusiTue: [oustue rpada. CesasHbli rpad), 1epeBo, UK, I'pad Ha MIOCKOCTH
Camocmosamenshasn paboma odyuarowuxcsa 11o0zomosxa Kk KOHmpoabHOU pabome 1
Tema 12.4 Pemrenne 3amau. |Coaep:kaHue y4eGHOro MaTepuaJia 2
MHoxecTBa, rpadsl 1 uX  |[IpakTHYecKoe 3aHsATHE:
MTPUMEHEHUE Kontponbnas pabora: «IIpumenenue rpagoB 1 MHOXKECTB K PEIISHHUIO 3379
Pa3nen 13. DjeMeHTBI 23 OK 01, OK 02, OK 03,
KOMOMHATOPUKH, OK 04, OK 05,
CTATUCTHKHU U TEOPUH OK 07
BEPOSITHOCTEIA IIK 2.1
Tema 13.1 OcnoBHble nonsTus |Conepxanue yueOHOro MaTepuasia 2
KOMOMHATOPUKH [lepecTaHOBKH, pa3MEIICHHUS, COUCTAHUSI.
Tema 13.2 CobpiTHE, Coaep:xaHue y4eOHOro MaTepuaJia 4
BEPOSITHOCTH COOBITHSI. CoBMecTHBIE W HECOBMECTHBbIE cOOBITHS. TeopeMbl O BEpOSTHOCTH CYMMBI COOBITHH.
CrnoxeHue 1 yMHOXKEHUE | YCIIOBHAsE BEpOSTHOCTh. 3aBHCHUMBIC M HE3aBHCUMBIC COOBITHSA. TeopeMbl O BEpOSTHOCTH
BEPOSITHOCTEN MPOU3BEICHHSI COOBITHI.
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE CO/lePKAHME (COeP:KaHUE MPUKJIATHOT0 MOIYJIfA) 4

Tema 13.3 BeposTHOCTS B
mpo(heCCHOHAIBHBIX 33auax

HpaKaneCKoe 3ansaTHe: OTHOCUTEIbHAS YacToTa C06I>ITI/I}I, CBOICTBO ¢¢ yCTOfI‘-IHBOCTPI.
CTaTI/ICTI/I‘-IeCKoe, KJIACCHYCCKOEC ONPCACIICHUA BEPOATHOCTH. OI_ICHI(a BEPOATHOCTHU COOBITHS
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Tema 13.4 JIuckperHas Coaep:xaHue y4eOHOro MaTepuaJa 4
ClTydJaiiHas BEIMYMHA, 3aKOH €€ |Buapl ciydaiHbix BenuuumH. OmnpenencHue AMCKPETHON ClIydalHOW BEJIIMYMHBI. 3aKOH
pacnpeneseHus pacnpeieNleHus TUCKPETHOM ciydyalHOW BeJIMUMHBL. Ee 4iCciIoBble XapaKTepUCTUKU
Coaep:xaHue y4eOHOro MaTepuaJia 2
Tema 13.5 3amaun P }: P
N Bapuarmonnsiii psaa. [lomuron wactor m rucrorpamma. CTaTUCTUYECKHE XapaKTCPUCTUKH
MaTEeMaTHYECKOW CTAaTHCTUKU
psiza HaOIIIOTAaeMBIX TAHHBIX
T 13.6C IIpodeccrnoHa/IbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (cofepKaHNe MPUKIATHOT0 MOAYJIsI) 4
ema 13.6 CocraBnenue
TaGIIHIL  HArPAMM Ha IpakTHyeckoe 3anaTHe: [lepBuuHas 06paboTKa cTaTUCTHYECKUX AaHHBIX. | paduueckoe mux
npaKTm?e npencrapieHue. HaxoxaeHne cpeiHuX XapaKTepUCTHK, HAOIIOJaeMbIX JTAHHBIX
Camocmosamenshasn paboma odyuarowuxcsa 11o0zomosxa Kk KOHmMpoabHOU padbome 1
Tema 13.7 Pemienue 3amau.  |Coaep:kaHue y4eOHOro MaTepuasia 2
OnemMeHTbl KOMOMHATOPUKY, |[IpakTHYecKoe 3aHsITHE:
CTaTUCTHKH U TEOPUH KonTpoinbHas padora: «OneMeHTh KOMOWHATOPHUKH. CII0KEHUE U YMHOKEHUE BEPOSTHOCTEID
BEPOSITHOCTEH
Pa3znen 14. YpaBHeHus u 15 OK 01, OK 02, OK 03,
HEPaBEHCTBA OK 04, OK 05,
Copaepxanne yueOHOr0 MaTepHaJia 2 OK 06, OK 07
PaBHOCUITEHOCTE  ypaBHeHWI W HepaBeHCTB. Ormpenencaus. OCHOBHBIE — TEOPEMBI IK 2.1
Tema 14.1 PaBHOCUIIBHOCTH
N PaBHOCHUJIBHBIX TIEpeXoAax B YpaBHEHHMAX W HepaBeHCTBax. OOIIMEe METOmbl pPEemIeHHs
YpaBHEHHUN U HEPABEHCTB. . N
YpaBHEHHUH: Tepexoa OT paBeHCTBAa (YHKIMH K PAaBEHCTBY apryMEHTOB JJIsi MOHOTOHHBIX
OO01re MEeToIBI pelICHUS N . .
(GyHKIUH, METOJ pa3joXKCHHS Ha MHOXKHTEIHM, METOJ BBEICHUS HOBOW TEPEMCHHOM,
(YHKIHMOHANBHO-TpaQUYeCKUd METOT
Coaep:xkanue y4ueOHOro MaTepuaja 2
Tema 14.2 T'paduueckuii  |OOImIMEe METOABI PpEIIEHHs HEPABEHCTB: IIEPEXOJ OT CPaBHEHMs 3HAUYEHHH (YHKIHUHA K
METO/Jl PECUICHHS yPAaBHEHUM, |CpaBHCHHIO 3HAUCHUH apryMEHTOB JIi MOHOTOHHBIX (DYHKIIMA, METOJ HHTEPBAJIOB,
HEPaBEHCTB ¢yHKIMOHANBHO-Tpauueckuit  meton. ['paduyeckwii MeTrom pemieHHS YpaBHCHHUA U
HEPABEHCTB
Coaep:kaHue y4eOHOr0 MaTepuaJa 2
Tema 14.3 YpaBHeHus u Omnpenenenne monyns. Packpeitme Momyna mo ompeneneHuto. Ilpocteiimme ypaBHEHUS
HEPaBEHCTBA C MOAYJIEM HEpaBeHCTBAa ¢ MojayseM. [IpuMeHeHue PaBHOCWIBHBIX TMEPEXOJOB B OMPEACICHHBIX THIAX
YpaBHEHHH M HEPABEHCTB C MOIYJIEM
Copaeprxanue yueOHOro MaTepuajia 2
Tewma 14.4 YpaBHenus u P o P >
3rakoMcTBO ¢ mapamerpom. [Ipocreiimme ypaBHeHHs 1 HEPABEHCTBA C TApPaMeTPOM
HEPaBEHCTBA C IMapaMeTpamMu -
CamocmosamenvHasn paboma odyuarowuxcs Illpopabomxa KOHCHEKMO8 NeKYull 1
Tema 14.5 CocraBnenne 1 |IIpodeccuoHaNbHO-OPUEHTHPOBAHHOE colep:KaHue (codep:kaHue NPUKJIAJTHOTr0 MOAYJIsA) 4

pelieHne mpodecCuoHaIbHBIX
3a7a4 C MOMOIIbIO YpaBHEHU

IIpakTnyeckoe 3ansiTue: PemeHre TEKCTOBBIX 33124 MPOPECCHOHATEHOTO COCPIKAHMS
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Tema 14.6 Pemenue 3amad.
YpaBHEHHUS U HEPABEHCTBA

Coaep:xaHue y4eOHOro MaTepuaJa

IpakTnyeckoe 3anaTue: O0IIME METOIBI PEIICHUS] YPABHEHHUA. Y paBHEHUSI U HEPABCHCTBA C

MOJIYJIEM U C MTapaMeTpaMu

HpOMe?KyTO‘IHaﬂ aTTecTanusa JK3aMeH

Bcero:

340
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3. YCJOBHUSI PEAJU3ALMM OBILIEOBPA3OBATEJLHOM
JUCHUTNIUHBI

3.1 TpeGoBaHusi K MUHUMAJILHOMY MATEPHAJIbHO-TEXHUYECKOMY 00ecredeHnI0

Peanuzamnus nporpaMMbl TUCIHUIUIMHBI TpeOyeT Haqu4us yd4eOHOro kKaOmHeTa
MaremaTtuku.

OG6opynoBaHue yueOHOTO KaOMHeTa:

- I0Ca/I0YHBIE MECTA IO KOJUYECTBY O0YyUaIOLINXCS;

- paboyee MeCTO MpenoJaBaTes;

- KOMILJIEKT Y4eOHO-HAIJISIIHBIX [TOCOOMIA;

- KOMILJIEKT 3JIEKTPOHHBIX BUJEOMATEPUAIIOB;

- 3a/1aHUA U1 KOHTPOJIBHBIX padoT;

- mpoeccoHaNIbHO OPUEHTUPOBAHHBIE 33aHMUS;

- MaTepHalibl 3K3aMeHa.

Texuuyeckue cpeacTBa 00yUEHHUS:

- IEPCOHAJILHBIA KOMIBIOTEP C JUIIEH3UOHHBIM MPOTPAMMHBIM 00ECIICUEHUEM;

- IPOEKTOP C IKPAHOM.

3.2 UudopManmnonHoe odecnevyeHue 00yueHunst

3.2.1 OcHOBHBbIC HMCTOYHUKH

1. MaTtemaTHKa. [TpakTukym: yue0. nocooue TUTST CpeIHero
npodeccuoHanbHoro oopazoBanus / O.B. TarapaukoB [u 1p.]; mox oOmiei
penakuuenn O.B. TatapuukoBa. — MockBa: M3narensctBo FOpaiit, 2022. — 285¢. —
Pexxum noctyma: https://urait.ru/bcode/433902.

2. Marematuka: y4eOHHUK Uil CPeAHETo MpodecCHoHaIbHOTO 00pa3oBaHMs /
O.B. TarapaukoB [u 1p.]; mox obmei penakmmeit O.B. TatapaumkoBa. — Mocksa:
N3naTenscTBO FOpaiitr, 2022. — 450c. — Pexum JOCTyTHa:
https://urait.ru/bcode/433901.

3.2.2 JIonoJHUTEeJdbHbI€ HCTOYHUKH

1. bepesuna, H.A. Maremaruka: yde6. mocobme / H.A. bepesuna, E.JL
Makcuna. — M.: PUOP, 2019. — 175 c. — (Ilpodeccrnonansruoe oopazoBanue) [SBN 5-
369-00061-1. — Pexxum goctymna: http://znanium.com/bookread2.php?book=116999.

2. llanasn, A.A. Maremaruka: yueOnuk / A.A. JlamasH. - 3-e uza. - M.:
dopymMm, 2019. — 544 c. — (Ilpodeccuonanpuoe obpazoranue). ISBN 978-5-91134-
460-3. — Pexxum goctymna: http://znanium.com/bookread2.php?book=242366.

3. Kannenan, C.A. JluckperHas marematuka: yued. mocooue / C.A. Kanuenar.
— M.: UJI ®OPYM: HUIl Uuppa-M, 2020. — 224 c. — (IIpodeccuonanbHoe
oOpasoBanue). ISBN 978-5-8199-0304-9. — Pexum JOCTyna:
http://znanium.com/bookread2.php?book=376152.

3.2.3 UHTepHeT-UCTOYHUKH

1. Equnas  xomnekuus umU@PPOBBIX o00pa3zoBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata oO6pamenus: 08.07.2021). - Tekcrt:
AIIEKTPOHHBIN.
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2. Undopmanmionnas cucrema «EnMHOE OKHO JOCTyINa K 00pa3oBaTesbHbIM
pecypcam». - URL: http://window.edu.ru / (mata obpamenus: 02.07.2021). - Tekcr:
AJIIEKTPOHHBIN.

3. OtkpeIThId KOUTek. Marematuka. - URL: https://mathematics.ru / (mata
oOpamenusi: 08.06.2021). - TexkcT: 3MeKTPOHHBIH.

4. IToBropum matematuky. - URL: http://www.mathteachers.narod.ru / (gara
obpamenus: 12.07.2021). - TekcT: 31€KTPOHHBIN.

5. CnpaBOYHUK O  MaTeMaTUKe  JJi1  IIKOJIbHHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara obpamenus: 12.07.2021). -
TeKCT: 3JIEKTPOHHBIMN.

6. Cpenusist MaremaTudeckass UHTepHeT mikoja. - URL: http://www.bymath.net
/ (mata obpamenus: 12.07.2021). - TekcT: 371eKTPOHHBIM.

7. ®enepanbubiii  moptan  «Poccuiickoe  oOpaszoBanume». -  URL:
http://www.edu.ru / (nata obpamenus: 02.07.2021). - TekcT: 371€KTPOHHBIMN.

8. MenepanbHbId IEHTP UHGOPMAIIMOHHO-00pa3oBaTeabHbIX pecypcoB. - URL:
http://fcior.edu.ru / (mata obpamenus: 01.07.2021). - TexcT: 2MEKTPOHHBIN.
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4. KOHTPOJIb U OLHEHKA PE3YJIbTATOB OCBOEHUAA
OBIIEOBEPA3OBATEJBHOMN JUCIIUIIJIMHBI

Kontpons wu

OLIEHKA

pE3YyIbTaTOB  OCBOCHMHA

00111e00pa3oBaTeIbHOM

JVCLUUIUIMHBL PAaCKPBIBAIOTCS 4Yepe3 MUCHMIUIMHAPHBIE PE3yJIbTaThl, HAlpaBICHHbIE
Ha (opmupoBaHue OOHMX M TPO(HECCHOHATBHBIX KOMIIETEHIMI MO pas3aenam u

TEMaM COJCPIKAHUA yqe6H0r0

Marepuana.

Oo6mas/npodeccuonanbHasi Pa3zpnen/Tema Tun oueHoYHbIX
KOMIIeTEeHIIUsI MepOnpPUATHS
OK 01 Brioupats criocoo0sl perienns|P1, Tema 1.1,1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanme
3a1a4 npodeccruonanbuoit|P 2, Temsr 2.1,2.2,2.3, 2.4, 2.5 [1-o/c, 2.6 YcTHEII ompoc
JiesATeIbHOCTH  TpuMeHuTensHO  K|P 4, Temwr 4.1,4.2, 4.3, 4.4, 4.5, 4.6, 4.7 [1-o/c,| MaremaTudeckuit
Pa3IUYHBIM KOHTEKCTaM 48,4.9,4.10,4.11 JUKTaHT
P 5, Temnr 5.1,5.2 NuaauBuayanbHas
P 6, Temr1 6.1,6.2,6.3,6.4,6.5 CaMOCTOSTEIIbHAS
P7,Temsr 7.1,7.2,7.3,7.4 paborta
P 8, Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 I1-o/c, 8.7 [Ipencrasienue
P9, Temr1 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8, pe3yIbTaTOB

9.9,9.10 IT-o/c, 9.11
P 10, Temsr 10.1,10.2,10.3, 10.4, 10.5 IT-o/c,

MPaKTHYECKUX paboT
KonTtponbsHas pabota

10.6 Brimonuaenune

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6, 3K3aMEHAILIMOHHBIX

11.7 I1-0/¢,11.8,11.9, 11.10 IT-o/c, 11.11, 3aJaHuiI

11.12,11.13, 11.14, 11.15, 11.16, 11.17

P12, Temsr 12.1,12.2 T1-0/c, 12.3, 12.4

P 13, Temsr 13.1,13.2,13.3 I1-0/¢,13.4,13.5,

13.6 IT-o/c, 13.7

P 14, Temsr 14.1,14.2,14.3,14.4,14.5 T1-o/c,

14.6
0K 02 Hcnonw3oBath coBpemennwie|P1, Tema 1.1,1.2, 1.3 I1-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
cpeactBa  moucka, anaigmza  u|P 3, Temsr 3.1,3.2,3.3 I1-o/c, 3.4 YcTHEI ompoc
unTepuperanud  uHGopmanuu, u|P 4, Temnr 4.1,4.2,4.3,4.4,4.5,4.6, 4.7 [1-o/c,| MaremaTudeckuit
nHpOpMaIMOHHBIe TexHoJoruu uist|4.8, 4.9, 4.10, 4.11 IUKTAHT
BBITNIOJTHEH S 3agau|P 5, Temsr 5.1, 5.2 NuaauBuayanbHas
npodeccuonansHOM nearenpHocTH (P 6, Temur 6.1, 6.2, 6.3, 6.4, 6.5 CaMOCTOSTEIbHAs

P7,Temsr 7.1,7.2,7.3,7.4 paborta

P &, Temrr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 I1-o/c, 8.7 [IpencraBnenue

P9, Temr1 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8, pe3yIbTaTOB

9.9,9.10 IT-o/c, 9.11
P 10, Temsr 10.1,10.2,10.3, 10.4, 10.5 I1-o/c,

MPaKTUYECKUX padoT
Konrtponbnas padota

10.6 Brinonuaenune

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, JK3aMEHAILIMOHHBIX

11.7 I1-0/¢,11.8, 11.9, 11.10 IT-o/c, 11.11, 3aJaHuI

11.12,11.13,11.14, 11.15, 11.16, 11.17

P 12, Temsr 12.1,12.2 T1-o/c, 12.3, 12.4

P 13, Temsr 13.1,13.2,13.3 I1-0/c,13.4,13.5,

13.6 I1-o/c, 13.7

P 14, Temsr 14.1,14.2,14.3,14.4,14.5 T1-o/c,

14.6
OK 03 IInanupoBathb u|P1, Tema 1.1,1.2, 1.3 [1-0/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
peanu30BLIBATh coocteennoe|P 2, Temsr 2.1,2.2,2.3, 2.4, 2.5 [1-o/c, 2.6 VYcTHbIH onpoc
npodeccuonanbHoe u JguuHoctHoe|P 3, Temsr 3.1,3.2,3.3 I1-o/c, 3.4 MaTteMaTH4YeCKHUI
pasButhe, TnpeanpuHuMarenbckyo|P 4, Temer 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 T1-o/c, JUKTaHT
JISATEILHOCTh B TipodeccroHanbHoi 4.8, 4.9, 4.10, 4.11 WunuBunyanbHas
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chepe, HCMONB30BaTh 3HAHUSA TI0
(hrHAHCOBOM IPaMOTHOCTH B
Pa3IMYHBIX )KU3HECHHBIX CUTYAITUSIX

P 5, Temrr 5.1,5.2

P 6, Temn1 6.1,6.2,6.3,64,6.5

P7,Temn 7.1,7.2,7.3,7.4

P 8, Temn! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 [1-o/c, 8.7
P9, Tems 9.1,9.2,9.39.4,9.5,9.6,9.7, 9.8,
9.9,9.10 IT-o/c, 9.11

CaMOCTOSITEIbHAS
pabora
[IpencraBnenne
pe3yIbTaToB
MIPaKTHYECKHUX PabOT
KoHnTtponbsHas pabota

P 10, Temsr 10.1,10.2,10.3, 10.4, 10.5 IT-o/c, Brimonnenue
10.6 9K3aMEHAIIHOHHBIX
P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 3aJJaHuI
11.7 I1-o/c,11.8, 11.9, 11.10 IT-o/c, 11.11,
11.12,11.13,11.14, 11.15,11.16, 11.17
P 12, Temsr 12.1,12.2 T1-o/c, 12.3, 12.4
P 13, Temsr 13.1,13.2,13.3 I1-0/c,13.4,13.5,
13.6 I1-o/c, 13.7
P 14, Temsr 14.1,14.2,14.3,14.4,14.5 T1-o/c,
14.6
0K 04 O¢ddexrurno|P1, Tema 1.1,1.2, 1.3 I1-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
B3amMoielicTBOBaTh u pabotate B|P 2, Temsr 2.1,2.2,2.3, 2.4, 2.5 I1-o/c, 2.6 VYeTHbIl onpoc
KOJUIEKTHBE M KOMaH/e P 3, Temsr 3.1,3.2,3.3 I1-o/c, 3.4 MaTteMaTH4YeCKHI
P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6, 4.7 I1-o/c, JIAKTAHT
48,4.9,4.10,4.11 WNunuBunyanbHas
P 5, Temnr 5.1,5.2 CaMOCTOSTEIbHAs
P 6, Temn 6.1, 6.2,6.3,6.4, 6.5 pabora
P7,Temn 7.1,7.2,7.3,7.4 [IpeacraBnenue
P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 I1-o/c, 8.7 pe3yabTaTOB

P9, Temr 9.1,9.2,9.3,94,9.5,9.6,9.7, 9.8,
9.9,9.10 IT-o/c, 9.11

MIPaKTUYCCKHUX PabOT
KonTponbHas pabora

P 10, Temsr 10.1,10.2,10.3, 10.4, 10.5 IT-o/c, Brimonnenue

10.6 9K3aMEHAITMOHHBIX

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 3aJJaHuI

11.7 1-0/c,11.8, 11.9, 11.10 IT-o/c, 11.11,

11.12, 11.13, 11.14, 11.15, 11.16, 11.17

P 12, Temsr 12.1,12.2 IT-o0/c, 12.3, 12.4

P 13, Temsr 13.1,13.2,13.3 IT-0/c,13.4,13.5,

13.6 [1-o/c, 13.7

P 14, Temsr 14.1,14.2,14.3,14.4,14.5 T1-o/c,

14.6
OK 05 Ocymecteisats ycrayto u|P1, Tema 1.1,1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
MUChbMEHHYI0 KoMMyHuKarnmioo Ha|P 4, Temwr 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 [1-o/c, VYeTHbIl onpoc
rocymapcTBeHHOM s3bike Poccuiickoii|4.8, 4.9, 4.10, 4.11 MaTteMaTH4YeCKHI
Oenepannu ¢ yuerom ocobeHnoctei|P 5, Temsr 5.1, 5.2 JUAKTaHT
COLMAJIBHOTO u KyaeTypHOTO (P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5 WNunuBunyanbHas
KOHTEKCTa P7,Temnr 7.1,7.2,7.3,7.4 CaMOCTOSTEIbHAs

P 8, Tewmsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 I1-o/c, 8.7 pabora

P9, Temr1 9.1,9.2,9.3,9.4,9.5,9.6,9.7,9.8, [IpencraBnenue

9.9,9.10 IT-o/c, 9.11 PE3yJIbTAaTOB

P 10, Temsr 10.1,10.2,10.3, 10.4, 10.5 IT-o/c,
10.6

MIPaKTHYECKHUX PabOT
KonTponbHas padora

P11, Temer 11.1,11.2,11.3, 11.4,11.5,11.6, Brimonuenue
11.7 I1-0/c,11.8,11.9, 11.10 IT-o/c, 11.11, DK3aMEHAIMOHHBIX
11.12,11.13,11.14, 11.15,11.16, 11.17 3aJaHul
P12, Temsr 12.1,12.2 T1-0/c, 12.3, 12.4
P 13, Temsr 13.1,13.2,13.3 I1-0/c,13.4,13.5,
13.6 IT-o/c, 13.7
P 14, Temnr 14.1,14.2,14.3,14.4,14.5 T1-o/c,
14.6
0K 06 [Ilposeiuare rpaxnancko-|P1, Tema 1.1,1.2, 1.3 IT-o/c, 1.4,1.5,1.6, 1.7 TectupoBanue
MATPHUOTUIECKYIO nosuruio, |P 4, Temr1 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c, YCTHEIHM onpoc
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JIEMOHCTPHUPOBATH OCO3HAHHOE
MTOBEJICHUE HA OCHOBE TPATUITHOHHBIX
OOIIICUETIOBEUECKUX IIEHHOCTEH, B
TOM YHCJIE C YYETOM TapMOHHU3AIUU

MC)KHaAIIMOHAJIbHBIX nu
MEKPECIUTHO3HBIX OTHOMCHHﬁ,
IMPUMCHSTH CTaHAAapPThL

AHTUKOPPYIIIHOHHOTO MOBEIEHUS

48,4.9,4.10,4.11

P 5, Temnr 5.1,5.2

P9, Temr1 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9,9.10 IT-o/c, 9.11

P 10, Temsr 10.1,10.2,10.3, 10.4, 10.5 IT-o/c,
10.6

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,
11.7 I1-0/c,11.8, 11.9, 11.10 IT-o/c, 11.11,
11.12,11.13,11.14,11.15, 11.16, 11.17

MaremaTuueckui
TUKTaHT
WNunuBunyanbHas
caMoCTOsITeTTbHas
pabora
IIpencraBnenue
PE3yJIBTATOB
MIPaKTHYCCKHUX PabOT
KoHnTtponbsHas pabota

P12, Temsr 12.1,12.2 T1-0/c, 12.3, 12.4 Brinonnenue
P 14, Temsr 14.1,14.2,14.3,14.4,14.5 I1-o/c, 3K3aMEHAIIMOHHBIX
14.6 3aJaHuH
OK 07 CopetictBoBath coxpanenuto|P1, Tema 1.1,1.2, 1.3 IT-o/c, 1.4, 1.5, 1.6, 1.7 TectupoBanue
OKpY>Karomen cpens |P 2, Temsr 2.1,2.2,2.3, 2.4, 2.5 T1-o/c, 2.6 VYeTHbIl onpoc
pecypcocOepeKeHHUIO, npumensts|P 3, Temsr 3.1,3.2,3.3 [1-o/c, 3.4 Marematuyeckuii
3gaHusg 00 wu3MeHeHumn Kimmarta,|P 4, Temer 4.1,4.2,4.3,4.4,4.5, 4.6, 4.7 I1-o/c, JUKTaHT
MPUHLIMIIBI oepexnmBoro|4.8, 4.9, 4.10, 4.11 WNunuBunyanbHas
MIPOU3BO/ICTBA, a¢dextuBno [P 5, Temsr 5.1, 5.2 CaMOCTOATEIbHAS
JIENCTBOBATH B upe3BbEIYaiHbIX |P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5 pabora
CUTYaIIX P7,Temn 7.1,7.2,7.3,7.4 [Ipencrasnenme
P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 I1-o/c, 8.7 pe3yabTaTOB

P9, Tems 9.1,9.2,9.3,9.4,9.5,9.6,9.7, 9.8,
9.9,9.10 IT-o/c, 9.11

MIPaKTHYECKHUX PabOT
KonTtponbsHas pabota

P 10, Temsr 10.1,10.2,10.3, 10.4, 10.5 IT-o/c, Brimonuenue
10.6 3K3aMEHAIIHOHHBIX
P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 3aJJaHui
11.7 1-0/c,11.8, 11.9, 11.10 IT-o/c, 11.11,
11.12,11.13, 11.14, 11.15, 11.16, 11.17
P 12, Temsr 12.1,12.2 IT-o0/c, 12.3, 12.4
P 13, Temsr 13.1,13.2,13.3 IT-0/c,13.4,13.5,
13.6 [1-o/c, 13.7
P 14, Temsr 14.1,14.2,14.3,14.4,14.5 T1-o/c,
14.6
IIK. 2.1. OcymiectBisate Mouutopunr|P1, Tema 1.3 [1-o/c TectupoBanue
(yHKIMOHUPOBAHHS P 2, Temsr 2.5 I1-o/c VYceTHsll onpoc
WHTETPAIIMOHHOTO PEIICHUS P 3, Temsr 3.3 [T-o/c WNHnuBuIyanpHas
P 4, Temsr 4.7 I1-o/c CaMOCTOATEILHAS
P 8, Temsrl 8.6 I1-o/c paborta
P9, Temsr 9.10 IT-o/c [IpeacraBnenue
P 10, Temsr 10.5 IT-o/c PE3yIIbTAaTOB
P 11, Temsr 11.7 IT-o/c, 11.10 IT-o/c MPAKTUYECKUX paboT
P 12, Temsr 12.2 I1-o/c Brinonnenue
P 13, Temmsr 13.3 I1-o0/c,13.6 T1-o/c DK3aMEHAIMOHHBIX
P 14, Temsr 14.5 I1-o/c 3aaHnN
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