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1. TACIIOPT ITPOI' PAMMBI OBIIIEOPA3OBATEJIbHOM JUCIATIIMHBI
MATEMATHKA

1.1. O61acTh NPUMEHEHHS POTPAMMBI

Pabouass mporpamMMa wucmonb3yercs Ais W3Y4YeHHs] AMCUMIUIMHBL «MaTemaTtuka» mpu
peanuzanuu DenepanpHoro OasucHoro ydebHnoro rurana B otaeneHun CIIO Kpacnomapckoro
¢umuana POY um. I'. B. IInexanoBa no cneruanpHocTd 38.02.01 DkOHOMUKA M OyXTaJITEPCKHMA
y4er (10 oTpacisiM).

[Iporpamma  paspabGorana ¢  yderoM  IlpumepHoil  paboueld  mporpamMMbl
0011e00pa30BaTeNbHON AUCIUITUHBI «MaTtemaTuka» Ui Ipo(ecCHOHaTBHBIX 00pa30BaTEIbHbBIX
opranuzanuii, yreepxacHHor ®I'bOY 10 UPIIO (ITpotokon Nel4 ot 30 Hos106pst 2022 1.)

1.2. IlpenBapuTe/ibHble KOMIETEHUHH, C(POPMHPOBAHHBLIE Y O0Y4YaIOIIMXCH [10
HAYaJ1a U3yYeHHUs TUCIHUTLTUHBI

HO HU3YYCHUS OUCHUIUIMHBI CTYIACHT o6na)1aeT 3HAHUSAMU, YMCHHUSIMU U HABbBIKAMH,
MNOJIYYCHHBIMU B IMPOLECCE N3YUYCHUA NUCHUIIIINHBI Maremaruka.

1.3. Mecro yuyeOHOW [MCUMIUIMHBI B CTPYKType MpOrpaMmbl NOATOTOBKH
CHENHATHCTOB CPeJHEro 3BeHa

O6meoOpa3oBarenbHas aucHUIUIMHA «MaTemaTukay SBISETCS 00s3aTENIbHOM YacCThIO
o011eo0pa30BaTeIbHOr0 LMKJIAa oOpa3zoBaTeabHON mHporpamMMbel B cootBercTBUM ¢ PI'OC mo
cnenuanbHocT 38.02.01 DxoHOMMKA M OyXraJITepCKUil yUeT (110 OTpacisam).

1.4. llesu ¥ nJIaHUPYeMBbI Pe3yJabTAThl 0CBOCHHS ANCIUTIIHHBI:

1.4.1. Leab o0meo0pa3oBaTe bHONH TUCHHUIINHBI

Conepxanue TmporpaMMbl — 00mIe0Opa30BaTEeIbHOM  AMCHMIUIMHBL  «MaTeMaTHKay
HalpaBJIEHO Ha JJOCTI)KEHUE PE3yJIbTAaTOB €€ U3yUeHHs B COOTBETCTBHH ¢ TpeboBaHusiMu OI'OC
COO c yueroMm npodeccronanbHoit HarpasneHHocTH PI'OC CIIO.

1.4.2. llnanupyemble pe3yJbTaThbl 0CBOCHHs 00111e00pPa30BaTeIbHOM JMCIUIIMHBI B
coorBercTBUH ¢ PI'OC CIIO u Ha ocHoBe ®PT'OC COO.

B pamMkax nmporpammsbl yueOHOM JUCIUTUIMHBI 00yYarOIIMMHUCS OCBAaHBAIOTCS JIMYHOCTHBIE

(JIP), meranpenmetHsle (MP) u mpeameTtHbie pe3yibTatsl 6a3oBoro yposHs (IIP6) B cooTBeTcTBUM
¢ tpeboBanusamu PI'OC COO.

Koamnl

pe3yJIbTaToB Inanupyemsle pe3yJibTATHl 0CBOCHHS TUCHHUIJIMHBI BKJIKOYAKT

JIP 03 JIyXOBHO-HPABCTBEHHOE BOCHUTAHWE: OCO3HAHUE JYXOBHBIX LEHHOCTEH
poccuiickoro Hapojaa; c(HOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS,
ATHUYECKOI0 MOBEACHHUS; CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 M NMPUHUMAThH
OCO3HAHHBIE PEIIECHNUs, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH; OCO3HaHWE JIMYHOTO BKJIaJa B IMOCTPOEHHE YCTOWYUBOTO
OyayIIero; OTBETCTBEHHOE OTHOLICHHE K CBOUM POAMTENSIM U (WIH) JPYyTUM
YJIeHaM CEeMbH, CO3/IaHHI0 CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHSITUS
LIEHHOCTE CEMEWHON HU3HU B COOTBETCTBUM C TPAAULMSIMH HapoOAOB
Poccun.

JIP 09 LIeHHOCTb HAay4YHOTO TMO3HaHMA: C(HOPMUPOBAHHOCTH MHMPOBO33PEHHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YpPOBHIO  pa3BUTUSl HayKd U
OOIIIECTBEHHON  NpPAaKTUKW, OCHOBAHHOTO  HA  JHMAJOre  KYJbTYD,
CIOCOOCTBYIOLIETO OCO3HAaHMIO CBOErO MECTa B TMOJMKYJIbTYPHOM MHpE;
COBEpIICHCTBOBAHUE S3BIKOBOM M UUTATEJIbCKON KYJBTYypbl KaK CpEICTBa
B3aUMOJICHCTBUS MEXKIY JIIOJbMH U MO3HAHUS MHpPA; OCO3HAHHE LIEHHOCTH
HAay4YHOM JEATEIBHOCTH, TOTOBHOCTb OCYIIECTBIATH IPOEKTHYIO H
UCCIIEI0BATENbCKYIO JESITEIbHOCTh MHIUBHIYAJIbHO U B IPYIIIE.

MP 01 OBnajieHe YHUBEPCAIbHBIMH YUCOHBIMU [TO3HABATEIbHBIMH JICHCTBUSIMU:




a) bazosvle nocuveckue Oelcmsusi; CaMOCTOSTENBHO (OPMYIUPOBATh W
aKTyaJIu3upoBaTh  IpobOjeMy,  paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIM MPHU3HAK WJIM OCHOBAaHHUA Ui CpaBHEHWS,
KJIacCU(PUKAUU ¥ 00O0OIICHUS; ONMPEACIATh eI JACITeIbHOCTH, 3a/1aBaTh
napaMmeTpbl M KpUTEPUHM HUX JOCTUIKEHHMSI; BBIIBISATH 3aKOHOMEPHOCTH H
MPOTHBOPEUYUS] B PAcCMaTPUBAEMBIX SBJICHUSAX; BHOCUTh KOPPEKTHBHI B
NeSITeNIbHOCTh, OLIGHWBATh COOTBETCTBHE pPE3yJbTAaTOB LENISIM, OLICHHUBATH
PHUCKH TIOCIIEACTBUI JIEATENFHOCTH; Pa3BUBAaTh KPEaTHBHOE MBIIIJICHUE TIPU
peLIeHUH KU3HEHHBIX TPo0IeM;

0) bOazosvle ucciredosamenvckue Oelcmeus: BIANCTh HaBBIKAMH Y4eOHO-
MCCIICIOBATENILCKOW W TPOEKTHOH JEATENIbHOCTH, HaBBIKAMH pa3pelIeHuUs
po06ieM; ClOCOOHOCTh M TOTOBHOCTH K CAMOCTOSATEIHLHOMY MOMCKY METOOB
peleHHsI MPAaKTUYECKUX 3a/1a4, IPUMEHEHHUIO PA3JIMYHBIX METO/IOB MTO3HAHMS;
OBJIaJICHHE BUJAMH JIEATEIHHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIPETAINU, PEOOPA30BAHUI0 U MPUMEHEHHUIO B PA3IMYHBIX yUEOHBIX
CUTYallUsX, B TOM YHCIIE MPU CO3IaHUU YUEOHBIX M COIMAIBHBIX POEKTOB;
dbopMHpOoBaHHE HAYYHOTO THIA  MBIIUICHHUSA, BIAJACHUE  HAyYHOU
TEPMHUHOJIOTHEH, KIIOUEBBIMH TOHATUSMU U METOJaMH; CTaBUTh H
(dbopmynrpoBaTh COOCTBEHHBIEC 3a/1a4i B 00pa30BATEIBHON JEATEIHOCTH U
KU3HEHHBIX CHUTYyallUsX; BBIABISATh MPUYUHHO-CICACTBEHHBIE CBSI3U H
aKTyaJIM3MpOBaTh 3a/ady, BBIIBUTATh THIIOTE3Y €€ pPEIICHHs, HaXOIHUTh
apryMEeHTHI JJIs I0Ka3aTeNIbCTBA CBOMX YTBEPKACHUM, 3a/1aBaTh MapaMeTPhl U
KPUTEPHUH PEIICHUS; aHAIM3UPOBATh MOJYUYCHHBIE B XOJ€ PEIICHUS 3aJauu
pe3yNbTaThl, KPUTHUECKH OLICHHBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATH
W3MEHEHHE B HOBBIX YCJIOBHUSX; JaBaTh OIEHKY HOBBIM CHTYAIHsIM,
OLICHUBATh MPUOOPETEHHBIN OMBIT; pa3padaThIBaTh IUIAH PELICHUS MPOOIEMbI
C YYETOM aHaJIN3a UMEIOIINXCS MaTepUATBHBIX U HEMAaTEePHAIbHBIX PECYPCOB;
OCYILECTBIIATh LIEJIEHANPABICHHBIM MOUCK MepeHoca CPeACTB U CIOCcOO0B
NecTBUsL B NpO(ECCHOHANBHYIO Cpely; YMETb IEepEHOCHUTh 3HAHUS B
MO3HABATENbHYI0 M NPAKTUYECKYI O0JACTH KU3HEICSATEIbHOCTH; YMETh
WHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCTe; BEIIBUTATh HOBBIC
ujeH, npeiaraTb OpUrHHaAIbHbIE MOAXO0/bl U PELICHUs; CTAaBUTh MPOOIEMbI
1 33/1a4M, JOMYCKAIOIIUE aTbTEePHATUBHBIC PEIICHNUS;

8) paboma c ungopmayueii. BIaaeTh HaBIKaMU MOJTYYEHUsI HHPOPMALIUU U3
MCTOYHHUKOB Pa3HBIX THIIOB, CAMOCTOSITENIFHO OCYIIECTBISATh TIOUCK, aHAIIN3,
CHCTEMaTHU3allHI0 U HHTEPIPETALNIO MH()OPMAIIK pa3IMYHBIX BUIOB U (HOpM
MPEJCTAaBIICHNS; CO3/1aBaTh TEKCTHl B PA3IMYHBIX (QOpMarax C yUeTOM
Ha3HauyeHUs MH(OpMAIMK U 1EJNEeBOM ayIUTOPHH, BBIOMpAs ONTHUMAIbHYIO
dbopMy TIpEeNCTaBICHHWS W BH3yalIM3alldH; OICHUBATH JIOCTOBEPHOCTb,
JETUTUMHOCTh HH(pOpMAIUK, €€ COOTBETCTBHE IPABOBBIM U MOpPAJIbHO-
STHYECKUM HOPMaM; HCIOJb30BaTh CpPEACTBa WH(MOPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX ~ TEXHOJOTHH B peleHnu KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3AIMOHHBIX 337124 C COOI0ACHNEM TpeOOBaHUN
SPrOHOMHKH, TEXHMKH O€30MaCHOCTH, THUTUEHBI, pecypcocOepexeHus,
MPaBOBBIX M OSTUYECKHMX HOPM, HOpM HH(OpPMaLMOHHOW O€30MacHOCTH;
BJaJeTh ~ HaBBIKAMH  DPACHO3HABaHMS W 3alUTBl  MH(OpMaIu,
nH(OpMalMOHHON 6€30MacCHOCTH JIUYHOCTH.

MP 02

OBiajeHNe YHUBEPCAIbHBIMU KOMMYHHKATUBHBIMY JIEHACTBUSIMU:

a) obweHue: OCYUIIECTBIIATh KOMMYHHUKAIIMH BO BceX cdepax KU3HU;
pacmo3HaBaTh HeBepOambHBIC CpEICTBA OOIIEHUS, MMOHUMATh 3HAUYCHUE
COIMAJILHBIX 3HAKOB, PACIO3HABAThH MPEIIOCHUIKH KOH(DIUKTHBIX CUTYyalnui
U CMSTYaTh KOH(QIIMKTHI; BIAJETh PAa3NUYHBIMU CHOcOOaMu OOIICHUS U
B3aMMOJICHCTBHUS; APTYMEHTHPOBAHHO BECTH JTHAJIOT, YMETh CMSArJarh
KOH(MJIMKTHBIC CHUTYaIlMH; Pa3BEPHYTO U JIOTUYHO H3JIAraTh CBOI TOYKY
3pEHUS C MCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB;




0) cosmecmuas OessmenbHoCcmb. TIOHUMATh U UCIOJIB30BaTh IMPEUMYIIECTBA
KOMaHJIHOW ¥ WHIMBHIYaJbHON paboTHl; BBIOMpATh TEMATHKy M METOJbI
COBMECTHBIX JEHCTBMM C ydeTOM OOLIMX HHTEPECOB U BO3MOXKHOCTEH
Ka)KJI0TO YICHA KOJUIEKTUBA; IIPUHUMATH LEIM COBMECTHOM NEATEIIBHOCTH,
OpPraHM30BBIBATE W KOOPAMHMPOBATh JCHUCTBHA IO €€ JOCTHIKEHUIO:
COCTABJIATh IUIAH JEWCTBUHM, pacHpeneisiaTb pPOJIM € YY4E€TOM MHEHHUM
YYaCTHHMKOB, OOCYXKAaThb pe3yJbTaThl COBMECTHOW: pabOThl; OLIEHUBATh
KauecTBO CBOETO BKJIAJIa M KayKJOI0 yYaCTHUKA KOMaH/Ibl B OOIINI pe3ybTaT
o pa3pabOTaHHBIM KPUTEPHUSM; IpeliaraTb HOBBIE IMPOEKTHI, OLEHUBATH
UIEU C MO3ULUM HOBHU3HBI, OPUTMHAIBHOCTH, IPAKTHYECKON 3HAYUMOCTH;
KOOPJAMHHUPOBATH U BBIIOJIHATH pab0TY B yCIOBUSX PEAIIBHOTO, BUPTYaJIbHOIO
U KOMOMHUPOBAaHHOIO B3aMMOJICHCTBHS; OCYLIECTBIATh IO3UTUBHOE
CTPATETNYECKOE MIOBEACHUE B PA3JINYHBIX CUTYALUAX, IIPOSIBIISTH TBOPYECTBO
U BOOOpaykeHHe, ObITh HHUIIMATUBHBIM.

MP 03

OByajieHne YHUBEPCAILHBIMU PEryISTUBHBIMU JCHCTBUIMMU:

a) camoopeanuzayus: CaMOCTOSTENIFHO OCYIIECTBISATH IT03HABATEIbHYIO
NeSTeNbHOCTh,  BBISBISATH  NPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH
COOCTBEHHBIC 3a/aud B 0Opa30BaTENbHOW JEATEIPHOCTH W KHU3HEHHBIX
CUTYalUSX; CAMOCTOSITEIBHO COCTABIIATH IUIAH PEUICHHS TPOOIEMBI C Y4ETOM
MMEIOIINXCS PECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH W MPEANOYTCHUM;
JaBaTh OIICHKY HOBBIM CUTYaIIUSM; PACHIUPATH paMKH Yy4e€OHOTO MpeIMeTa Ha
OCHOBE  JIMYHBIX  TPEANOYTEHHH;  JIeNaTh  OCO3HAHHBIA  BBIOOD,
apryMEeHTHUPOBaTh €ro, OpaThb OTBETCTBEHHOCTh 3a pEIIEHUE; OLIEHUBATh
NPUOOPETEHHBI OMBIT; CIIOCOOCTBOBATH (OPMHUPOBAHUIO U IPOSBICHUIO
LIUPOKOM SPYIUIMH B Pa3HBIX 00JIACTAX 3HAHUMN, TOCTOSIHHO MOBBIIIATH CBOM
00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb;

0) camoxoHmpo.ib: 1aBaTh OLIEHKY HOBBIM CHUTYAIHsIM, BHOCUTH KOPPEKTHBEI
B JIESITENHHOCTb, OLIEHWBAaTh COOTBETCTBHE pE3YyJbTAaTOB IENSIM; BIAJETh
HaBBIKAMU TI03HABATENFHOW pe(IeKCHM KaK OCO3HAHUS COBEpPIIAeMBIX
JNEHUCTBUI W MBICIUTENBHBIX TMPOIECCOB, MX PE3yIbTaTOB M OCHOBAHUU;
MCTIOJIB30BATh MPHUEMBI PEIIEKCHUH TSI OLIEHKU CHTYalluH, BEIOOpa BEPHOTO
pEIIeHNUs; yMETh OIICHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHUS 10
WX CHIDKEHUIO;

8) IMOYUOHANLHBIL UHMELIeKM, NPeonoiazaruuil chopmMuUpo8aHHOCmy:
CaMOCO3HaHUS, BKIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE YMOIIMOHATIHLHOE
COCTOSIHME, BHUJIETh HANpaBJICHUS Pa3BUTHS COOCTBEHHOW SMOLMOHAIBHON
chepnl, OBITH yBEpPEeHHBIM B ce0€; CaMOperyJHpOBaHHUs, BKIIIOYAIOIIETO
CaMOKOHTpPOJIb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 32 CBOE IOBEJCHMUE,
CTIOCOOHOCTH aIaITHPOBATHCS K SMOIIMOHAIHLHBIM H3MEHEHHUSM U TIPOSIBIISATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY; BHYTPEHHEH MOTHBAIIUH, BKIIOYAIOICH
CTpeMIICHHE K JOCTHKCHHIO IIeNTH W YCIEeXy, ONTHMHU3M, HHUIIMATHBHOCTD,
yMEHUE JIeHCTBOBaTh, MCXOAs M3 CBOMX BO3MOXKHOCTEH; SMIATHH,
BKITIOYAOIIEH CIIOCOOHOCTh TTOHUMATh SMOIMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTHIBAaTh €r0 TPHU OCYIIECTBICHMH KOMMYHHUKAIIUH, CIIOCOOHOCTh K
COYYBCTBHIO M CONEPEKHBAHUIO; CONMAITBHBIX HABBIKOB, BKIIFOYAIOIIHX
CIIOCOOHOCTb BBICTpPAauUBaTh OTHOIIEHHS C APYIMMH JIFOAbBMH, 3a00TUTbCH,
MIPOSIBIISITh UHTEPEC U pa3pemarb KOHQIIUKTHI,

2) npunsmue cebsi u Opyeux jwoOell: TPUHUMATH ceOs, MOHUMAs CBOMU
HEJOCTAaTKA W JIOCTOMHCTBA; TMPUHUMATh MOTHUBBI M apryMEHTHI JIPYTHX
TOJEH MpU aHaM3€e Pe3yJbTaTOB JIEATEIBHOCTH; MPU3HABATH CBOE MPABO H
MPaBo JIPYTUX JIt0JIeH Ha OMUOKH; pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C
MO3HIIMHU IPYTOTO YETOBEKa.

ITP6 01

Biianenne Mmetogamu 10Ka3aTesbCcTB, AITOPUTMAMHY PEILEHU 3a7a4; YMEHUE
(bopMyIHpOBaTh ONPEICICHUS, AKCHUOMBI U TEOPEMbI, NPUMEHATH WX,
IIPOBOJIUTH TOKA3aTEJIbHBIE PACCYKIACHUS B X0/1€ PEIICHUS 3314




ITP6 02

VYMeHue onepupoBaTh NOHATUSAMU: CTENIEHb YKCIIa, JIOrapu(M uuciia; yMeHue
BBINOJIHATh BBIYMCICHHE 3HAYEHUH M TNpeoOpa3oBaHUs BBIPAXEHUH CO
CTeleHsAMM M Jorapupmamu, mnpeoOpa3oBaHusi APOOHO-PALMOHATIBHBIX
BBIPAKCHUI

I1P6 03

YMeHue onepupoBarh IOHATUSAMHU: palUOHAIbHBIC, HPPALUOHAIIBHBIC,
MoKa3aTeJabHble, CTENEHHbIe, JIorapu(MUUYECKUE, TPUTOHOMETPUUECKHE
YpPaBHEHUs U HEPABEHCTBA, UX CUCTEMBI

I1P6 04

YMeHue omnepupoBaTh MOHATHAMHU: (QYHKIHSA, HENpepblBHAS (YHKIHA,
IIPOM3BOHAS, IEpBOOOPa3Has, ONpPEEeICHHBI HHTETPANl; YMEHHUE HAXOIUTh
MIPOU3BO/IHBIC 3JIEMEHTAPHBIX (DYHKIIMIA, UCTIOIb3Ys CIIPABOYHBIE MATEPHATIBL;
UCCIIEI0BATh B MMPOCTEHIINX CITy4asx (pyHKIMA HA MOHOTOHHOCTb, HAXOJIUTh
HauOoNbIINE M HAWMEHBIIME 3HA4YCeHUs (yHKIUH;, CTpouTh rpaduku
MHOTOWICHOB C HCIIOJb30BAaHHEM allapara MaTeMaTH4ecKOoro aHalln3a;
NPUMEHSATh TPOM3BOJHYIO IPH PELICHWH 3ajad Ha JBI)KEHHUE, pelIaTh
NPaKTUKO-OPUEHTHPOBAHHBIE 33Ja4d Ha HauOONbIIME W HAaWMEHbLINE
3HAYCHUs, HA HAXOXKJCHUE ITYTH, CKOPOCTH M YCKOPEHHSI

ITP6 05

YMeHue onepupoBaTh HOHATUSAMU: pallMOHaNbHAs (yHKIUS, IOKa3aTelbHas
byHKIHS, CTENEeHHas byHKIMS, JorapupmMuIecKas byHKIHA,
TPUTOHOMETpHYECKHE (QYHKIMH, OOpaTHble (QYHKIHH; yMEHHE CTPOUTH
rpaduKyd W3Y4YEeHHBIX (YHKIWH, HCTONB30BaTh TpadUKd MpH H3YyYCHHUU
IPOILIECCOB M 3aBHCUMOCTEH, NpU PEIICHWH 3ajad U3 JAPYIuX Y4eOHBIX
NpEeIMETOB M 33aJad M3 PEATbHOW IKU3HH, BBIpaXaTh (GopMyIaMu
3aBUCHMOCTH MEX]Y BEITUUMHAMU

ITP6 06

VYmenue peiiaTb TCKCTOBBIC 3aJadyd pPa3HbIX THUIIOB (B TOM YHCJICE Ha
IIpOUCHTLI, JOJIU U YaCTH, HA IBUIKCHHUC, pa60Ty, CTOUMOCTDb TOBApOB U YCJIYT,
HaJIoru, 3ajJadyu MH3 obsactu yYOopaBJC€HUA JIMYHBIMH U CEMEHHBIMU
(I)I/IHchaMI/I); COCTAaBJISITb BBIPAKCHUA, YPABHCHUS, HCPABCHCTBA W HUX
CUCTCMbI II0 YCIOBHUIO 3aJadyd, HCCICAOBATH IIOJIYYCHHOC PCIICHHUEC U
OIICHUBATb HpaBI[OHO,ZLO6HOCTB PE3YJIbTATOB

I1P6 07

YMeHue omnepupoBaTh MOHATUSAMHU: CpelHee apudmeTrnyeckoe, MeauaHa,
HauOoJplllee U HaWMEHbIIEe 3HAYEHUs, pa3Max, JAUCHEPCHUs, CTaHJapTHOE
OTKJIOHEHHE YHCIOBOrO0 HaOOpa; yMEHHE W3BJIEKaTh, HHTEPIPETUPOBATH
uHpOpMaINIo, MPeICTaBIEHHYI0 B TaOiMIax, Ha AMarpammax, rpadukax,
OTPaXXAIOILYI0 CBOMCTBA pealibHbIX MPOLECCOB U SBJIEHUH; MPEACTaBIATH
uHbOpMALMIO ¢ TOMOINBIO  TabauI] M  JuUarpaMM; HCCIEJOBaTh
CTaTUCTUYECKUE JlaHHble, B TOM 4HCIE C TNPUMEHEHUEM TrpapuuecKux
METOJIOB M 3JIEKTPOHHBIX CPEZCTB

I1P6 08

YMeHue onepupoBaTh MOHITUSIMH: CITydallHbIM OMBIT U cIy4yailHOE COOBITHE,
BEPOSTHOCTh CIyYailHOrO COOBITHS; YMEHHE BBIYHMCIATH BEPOSATHOCTH C
UCIOJIb30BaHNEM IpapUUECKUX METOJOB; MPUMEHSITHh (OPMYJIbI CIIOKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOWHATOpHbIEe (akTel U (opMynsl mpu
pElIeHNH 3a/1a4y; OLIEHUBATh BEPOSITHOCTU peasbHbIX COOBITHI; 3HAKOMCTBO
CO CIy4YalHBIMU BEIWYMHAMU; YMEHHUE MPUBOIUTH IIPUMEPHI IPOSBICHUS
3aKOHA OOJIBIIMX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBJICHUAX

ITP6 09

YMeHue  omepupoBaTh  MOHATHSIMH:  TOYKa, TpsMas, IUIOCKOCTb,
IIPOCTPAHCTBO, JNBYTPaHHBIA  yTOI, CKpelIUBAKOIINAECT  IPsIMEIE,
MapajuieNbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX U TUIOCKOCTEH, YTOI MEKITY
MPSMBIMH, YTOJI MKy NMPSMON U IUIOCKOCTBIO, YIOJl MEXAY IJIOCKOCTSIMH,
pacCTodHruC OT TOYKHU OO0 IIJIOCKOCTHU, pacCCTOAHHUEC MCKAY IIPAMBIMU,
paccTosiHuEe MEXY ITIOCKOCTSIMU; YMEHHE UCTIONB30BaTh IIPU PEIICHUH 33124
M3y4eHHbIE (DAaKThl U TEOPEMbI TUIAHUMETPHH; YMEHHE OLICHUBATH Pa3Mephl
00BEKTOB OKPYKAIOIIEro MUpa

I1P6 10

YMeHnue onepupoBaTh NOHATUSIMU: MHOTOTPaHHUK, CEYEHNE MHOIOTPAHHHUKA,
KyO, mnapajuienenunen, Ipu3Ma, nupamuaa, ¢Gurypa M IHOBEPXHOCThb
BpallleHHs, IMJIMHIP, KOHYC, miap, cdepa, cedeHus (GUrypbl BpalleHHS,
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IUTOCKOCTB, Kacaromascs chepsl, UIMHIPA, KOHYCa, IUIOIMAAb TOBEPXHOCTH
MUpPaMUbl, NMPU3MBI, KOHyCa, LWIMHApPA, IUIomaab chepsl, o0beM Kyoa,
OpSMOYTOJIBHOTO — Mapajulejienune a, NHPaMUAbI, NPU3MBL, IWIMHAPA,
KOHyCa, IIapa; yMEHHE H300paxkaTb MHOTOTPAaHHHKH M IOBEPXHOCTU
BpAIIECHUS, UX CEYCHUS OT PYKH, C IOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U
AJIEKTPOHHBIX CPEACTB; YMEHHE PACIO3HABATh CHMMETPHIO B IIPOCTPAHCTBE;
yMEHHE PAaCcIO3HaBaTh IPaBHIbHBIE MHOTOTPaHHHUKH

I1P6 11

YMeHue onepupoBaTh MOHATHUSIMHU: JIBIXKEHHE B MPOCTPAHCTBE, MOTO00HBIC
burypel B TIPOCTPAHCTBE; HCIOJIH30BaTh  OTHOIICHHE  IUIOMIAJICH
MOBEPXHOCTEH M 00HEMOB MOI00HBIX (PUTYp TIpU pelIeHUH 3aa4

I1P6 12

YMeHue BBIYMCIATh I'€OMETPUUYECKHE BEIMYMHBI (IJIMHA, Yroj, IUIOLIA/b,
00BEM, IIJIONIA/Ib TOBEPXHOCTH), UCTIONb3YS N3yUSHHbIE (POPMYIIBI U METObI

I1P613

YMeHue onepupoBaTh NOHATHAMM: IHPSIMOYTOJbHAs CUCTEMAa KOOpJUHAT,
KOOpPAMHATBl  TOYKH, BEKTOp, KOOpPAMHATBI  BEKTOpa, CKAIAPHOE
IIPOU3BEIICHUE, YIOJI MEXAY BEKTOpaMHU, CyMMa BEKTOPOB, IPOU3BEIACHUE
BEKTOpa Ha YKCIIO; HAXOJUTh C IOMOIIBIO0 H3YYEHHBIX (DOPMYJT KOOPAMHATHI
CEPEIMHBI OTPE3KA, PACCTOIHUE MEKIY ABYMs TOYKAMMU

I1P6 14

YMeHue BHIOMpATh MOIXOAALINA WU3yUEHHBIH METOJ Ul PEHICHUs 3a/1auH,
pacro3HaBaTb MaTeMmarudyeckue (akTbl W MaTeMaTHMYeCKHEe MOJEIH B
MIPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSX, B UCKYCCTBE; YMEHHUE MPUBOAUTH
IIPpUMEpPbl  MaTEMaTHUYECKUX  OTKPBITMA  POCCHUICKOM W MHPOBOU
MaTEeMaTHYECKOW HAYKH

Ocoboe 3Hauenne aucuuIuHa uMeeT rnpu GopmupoBannu OK u TTK




O01ue KoMIeTeHINHT

Ilianupyemblie pe3yabTaTbl 00y4eHUs

Oo0mue

JAucnunimHapHbie

OK 01 Boi6upats criocoObl peneHus
3aad npodeccuoHaATbHON

e TeIbHOCTH IPUMEHHUTEIEHO

K Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TpYZIy,
MacTepcTBa, TPy 0I00He;
- TOTOBHOCTh K

OCO3HAHHME IICHHOCTH|
AKTUBHOM  JESTEIBHOCTH
TEXHOJOTMYECKON U COIMAIbHOM HampaBiIeHHOCTH,
CIIOCOOHOCTh ~ MHUIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITENILHO BBITIOJIHATH TAKYIO ACSITEIbHOCTD;

- HHTEpeC K pa3au4HbIM cepam npodecCuoHaIbHOM
eI TeIbHOCTH,
OBnasneHue YHUBEPCAIbHBIMU y4eOHBIMHY|
M03HABATEIbHBIMU JACHCTBHUSIMH:

a) 0a30BBIC JTIOTUUECKHUE ICUCTBUS:

bopmynrpoBaTh u

paccMaTpuBatb €€

- CaMOCTOSITEIIBHO
AKTYaJM3UpOBATh IPOOJIEMY,
BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBI TMpPU3HAK WU
OCHOBaHHUsl [UIsl CpPaBHEHHUS, KiIacCU(DUKAMU H
0000IICHMS,

- ONpeNeNATh  IEH

MapaMCTPhI 1 KPUTCPHUU UX JOCTUIKCHHA,

NeSITeIbHOCTH,  33/1aBaTh,
- BBIABIIATh 3aKOHOMEPHOCTH W TIPOTHUBOPCUHS B
paccCMaTpUBAEMBIX SIBJICHUSIX;

- BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIEHUBATH PUCKH
MOCIIEACTBHUI JIEATEIHHOCTH;

- pa3BHBAaTh KPEATUBHOE MBIIIICHUE MPU PEHICHUH
PKU3HEHHBIX TTPOOJIEM

0) 0a30BBIC UCCIIEAOBATEIIHCKIE JCHCTBHUS:

-BJIaJIETh METOAAMHU JJOKA3aTEIbCTB, AJITOPUTMAaMU PELLEHUS 3aay;
yMeHHe (OpMYITHPOBATH OINPEIEICHUS, aKCUOMBI U TEOPEMBI,
[IPUMEHSTH UX, IPOBOJUTH J10Ka3aTEIbHbIE PACCYKIECHUS B XOE
[peILeH s 3a/1a4;

- YMETb OIIEPUPOBATH MOHATHSIMHU: CTENIEHb YUCIIA, JOrapupm
Yrcia; yMEHUE BBIOJIHATh BHIUNCIEHUE 3HAUCHUN U
peoOpa3oBaHuUs BEIPAKEHUN CO CTENEHSAMHU U Jlorapudmamu,
peoOpa3oBaHus IPOOHO-pAlIMOHAIBHBIX BBIPAXKEHUN;

- YMETb OIIEPUPOBATH MOHATUSAMU: PALlMOHAIIBHBIE,

M ppalMOHaJIbHbIE, IOKa3aTeNIbHbIE, CTCIICHHBIE,
lorapu@mMuuecKue, TPUrOHOMETPUUECKUE YPAaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATH MOHATHAMMU: (PYHKIMS, HENPEPbIBHAS
(yHKIMA, TPOU3BOHASL, IEPBOOOpA3HAas, ONpeAEICHHBbIH
MHTETpaJl; yMETh HAXOIUTh IPOM3BOAHBIE JIEMEHTAPHBIX
(YHKIMH, UCTIONB3Ysl CIIPABOYHBIE MaTepHAaIIbl; UCCIIEI0BATh B
[POCTENIINX CITydasxX GYHKIMH HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIINE 3HaUeHUs (PYHKIIMIA; CTPOUTH
rpad¥Ky MHOTOUWIEHOB C UCIIOJIb30BAHUEM arapara
MaTeMaTHYeCKOro aHaJIN3a; IPUMEHATh IPOU3BOAHYIO ITPU
[PELIEHNN 334 Ha ABM)KEHUE; PellaTh PAaKTUKO-
OPUEHTHUPOBAHHBIE 3a/1a4M HAa HaUOOJIbIINE U HAUMEHbIIINE
3HAUEHUS, HA HAXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATHAMMU: PallMOHATbHAS QYHKINSA,
MoKaszareiabHas PYHKIMS, CTeNeHHast PyHKIMs, Jorapudmuyueckas
(yHKIUS, TPUTOHOMETpUYeCcKre PyHKIIMH, OOpaTHbIE PYHKIIUH;
[YMEHHE CTPOUTD I'padUKK U3yUEHHBIX (PYHKIHMA, UCTIOIB30BaTh
rpadyKy MpU U3y4YEeHUU MPOIIECCOB U 3aBUCUMOCTEH, ITPpH




- BJIaJICTh HABBIKAMHU Y4€OHO-HCCIIENOBATEIILCKON H
HpOeKTHOﬁ ACATCIIBHOCTH, HABBIKAMU Pa3pCUHICHUS
po0Jem;

- BBIIBISITH PUYMHHO-CJICJICTBCHHBIC CBSI3U U
AKTYyaJM3UpOBaTh 3aJady, BBIIBUTATh THIIOTE3y €€
pEILICHHS, HAXOIUTh apTyMEHTHI JIJIS I0Ka3aTeIbCTBA
CBOMX YTBEp)KICHHH, 3aJaBaTh IapaMeTpbl U
KPUTEPUN PEIICHUS;

- AHAJIM3UPOBATH IIOJYYCHHBIC B XOJC PCHICHUA
3ada4yn pe3yJbTaTbl, KPUTHUYCCKHW OLCHUBATH UX|

JIOCTOBCPHOCTh, IMPOTHO3UPOBATH HN3MCHCHHUC B
HOBBIX YCJIOBUSX;

-- YMCTb IICPCHOCUTHL 3HAHUWS B IMO3HABATCIIbHYIO U
[IPAKTUYCCKYIO obnactu KU3HCOACATCIIBHOCTH,

YMCThb HUHTCIPpHUPOBATH Pa3HbIX

[pPEAMETHBIX 00J1aCTeH;

3HaHHUA U3

BBIABUT'AaTh HOBBIC niaeu, npeajaraTtb

OPUTMHAJIbHBIC MTOAXOAbI U PCIHICHU A,

it CITOCOOHOCTBD ux HUCIIONB30BAHUSA B

[TO3HABATEJIBHON U COLMAIIBHOW MPAKTHKE

|pemeHHH 3a7a4 U3 APYrux y4eOHBIX IPEIMETOB U 3a/1a4 U3
[peabHOM YKU3HU; BBIpaXKaTh (POPMYJIaMHU 3aBUCHIMOCTH MEXTY
BEJINYNHAMU;

- YMETh PelIaTh TEKCTOBBIE 3374 pa3HbIX TUIIOB (B TOM YHUCIIE HA
[IPOLICHTHI, J0JIM ¥ YacTH, Ha ABUKEHHE, pabOTy, CTOMMOCTb
TOBApOB U YCIIyT, HAJIOTH, 3a/1a4M U3 00JIaCTH yIpaBICHUSA
ITMYHBIMU M CEMEHHBIMM (PUHAHCAMU); COCTABJIATh BBIPAXKEHUS,
YPaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 3a/1a4H,
MICCIIEA0BATh IOJyYEHHOE PEIICHUE U OLICHUBATh
[IPaB/I0II0I00HOCTb PE3yJIbTATOB;

- YMETh ONEPUPOBATH MOHATHIMHU: CpEHEE apu(PMETHIECKOE,
MenuaHa, HanOoJIbIIee M HAMMEHbIIee 3HAYCHUS, pa3Max,
ncriepcus, CTaHAapTHOE OTKIOHEHHE YUCIIOBOr0 Habopa; yMeTb
M3BJIEKaTh, MHTEPIPETUPOBATh MH(DOPMALIHIO, TPEICTABICHHYIO B
TabauIax, Ha AMarpamMmax, rpaukax, OTpaskarollyo CBOHCTBA
[peaTIbHBIX MTPOLIECCOB U SBJICHUN; IPEACTABIATh HHPOPMALIUIO C
[IOMOIIbIO TaOJIHI] U JUarpaMMm; UCCIEe10BaTh CTATUCTUYECKUE
TaHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpadUueCcKuX METO/I0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETb OIIEPUPOBATH MOHATHIMU: CIIyYalHBIN OIBIT U CIIy4ailiHOE
COOBITHE, BEPOSTHOCTD CITy4aHOTO COOBITUS; YMEHHE BBIUUCIISATh
BEPOSTHOCTD C MCIIOJIb30BaHUEM TpapUUECKUX METO0B;
PUMEHSTH (POPMYJIBI CIIOKEHUS U YMHOXKEHUS BEPOSATHOCTEH,
KOMOMHATOpPHBIE (DAaKThI U GOPMYJIBI IPH PEILICHUH 3a]1a4;
OLICHUBATh BEPOSITHOCTH PEAJIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4yallHbIMHU BEJIMYMHAMH; YMEHUE IIPUBOJIUTH IPUMEPHI
[IPOSIBJIEHUS 3aKOHA OOJIBIINX YUCEI B TPUPOIHBIX U
0O0ILIECTBEHHBIX ABJICHUSIX;

- YMETb OIIEPUPOBATH IIOHATUAMU: TOUKA, NIPsIMast, IJIOCKOCT,

IIPOCTPAHCTBO, I[ByI‘paHHBIﬁ YToJ1, CKpCHIUBAOMIUCCA MTPSAMBIC,
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MapaiebHOCTh U MIEPICHIUKYISIPHOCTD MPSIMBIX H IJIOCKOCTEH,
[YTOJI MEXKAY TPSIMBIMH, YTOJI MEXKY MPSAMOU U TUIOCKOCTBIO, YTOJI
MEXTy TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH JO TUIOCKOCTH,
[PACCTOSIHUE MKy MPSAMBIMH, PACCTOSTHUE MEXKY IJIOCKOCTAMU;
[YMEHHUE MCITOJIB30BATh MPH PEIICHUH 3a]1a4 U3yYeHHBIC (DaKThl U
TeOpEeMbI INIAHUMETPUHN; YMEHHE OLICHUBATh pa3Mepbl 00BEKTOB
OKPYKAaroIIero Mupa;

- YMETh OIEPUPOBATH MOHSATUSMHU: MHOTOTPAHHUK, CEYCHHE
MHOTOTpaHHUKA, KyO, Tapajuieenurie]], mpu3Ma, mupaMua,
(urypa v MOBEpXHOCTH BpAIICHUS, IWIHHIP, KOHYC, I1ap, chepa,
cedeHus (PUTyphI BpaIICHUs, TUIOCKOCTbh, KacaroImascs cepsl,
[IVTHH]PA, KOHYCA, TUIOIIAh TOBEPXHOCTH MHUPAMUJIBI, TIPU3MBI,
KOHYca, IIMIIMHPA, TUI0Maas chepbl, 00beM Kyoa,
NPSIMOYTOJIBHOTO MapasuIeiIeUIe/Ia, TMPAMUIbI, IIPU3MBI,
[IMHJIPpA, KOHYCa, [Iapa; YMEHHE N300pakaTh MHOTOTPaHHUKH H
MOBEPXHOCTH BPAIICHUS, UX CEYCHUS OT PYKH, C TIOMOIIIO
YePTEIKHBIX HHCTPYMEHTOB H JICKTPOHHBIX CPEJICTB; YMEHHUE
[pacrio3HaBaTh CHMMETPHIO B TIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH
MpaBWIbHBIE MHOTOTPAHHUKH,

- YMETh OIEPUPOBATH MOHSATUSIMU: JIBI)KCHUE B TIPOCTPAHCTRBE,
M0/100HbIE PUTYPHI B MPOCTPAHCTBE; UCTIOIH30BaTh OTHOIIIEHHE
MUIOIa/Iel TOBEPXHOCTEN 1 00beMOB MOJOOHBIX GUTYD MPU
[PEIICHNUH 3a]1aY;

- YMETh BBIYUCIIATH T€OMETPUUECKHE BEIHUNHBI (JIMHA, YOI,
101116, 00BEM, IUTOMIAAh IIOBEPXHOCTH ), UCTIONB3YS H3yUCHHBIC
(hOpMYJTBI 1 METO/IBI,

- YMETh OIEPUPOBATH MOHATHSIMU: IPSIMOYTOJIBHAS CHCTEMA
KOOPJIMHAT, KOOPIUHATHI TOYKH, BEKTOP, KOOPMHATHI BEKTOPA,
CKaJISIpHOE MPOU3BECHHUE, YTOJI MEXKIYy BEKTOpAMHU, CyMMa

BCKTOPOB, IIPOU3BCACHUC BECKTOPA HAa YUCJIO; HAXOOUTD C
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[MOMOIIBIO U3YYCHHBIX (DOPMYIT KOOPIUHATHI CEPETUHBI OTPE3Ka,
[pacCTOsTHUE MEXKIY ABYMS TOUKAMHU;

- YMETh BBIOUPATH MOAXO AN H3yUYEeHHBIA METOT IJIsl PEIICHUS
3a/la4yM, paclio3HaBaTh MaTeMaTHueckue (hakThl 1 MaTeMaTHUECKHe
MOJIEIH B IPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX, B HCKYCCTBE;
[YMEHHE MPUBOAUTDH IPUMEPHI MaTEMaTHUYECKUX OTKPBITHIA
[POCCUICKON M1 MUPOBOM MaTeMaTHYECKOW HAYKH.

- YMETb ONEPUPOBATH MOHATUIMU: ONPE/ICICHUE, AKCUOMA,
reopema, CJIeJICTBUE, CBOMCTBO, MIPU3HAK, I0KA3aTENIbCTBO,
[PaBHOCHIIbHBIC (DOPMYITHPOBKH; yMEHHE (POPMYITHUPOBATH
00paTHOE ¥ MPOTUBOIIOJIOKHOE YTBEPKICHHUE, IPUBOIUTH
pUMEPHI U KOHTPIIPUMEPHI, HCTIOJIB30BaTh METO/T
MaTeMaTUYECKON UHIYKIIUU; POBOIUTH JOKA3aTeIbHbIC
[paccy X IeHUsI IPU PELICHUH 33]1a4, OLICHUBATh JIOTHYECKYIO
MPAaBHJILHOCTh PACCYXICHUI;

- YMETh OIEPUPOBATH MOHATUSMU: MHOKECTBO, ITOJIMHOKECTBO,
OTIepalMK HAJl MHOKECTBAMU; YMEHHUE HCIIO0Ih30BaTh TEOPETHKO-
MHOECTBEHHBIN amnmapar JiJIsi OMUCaHUs PEAIbHBIX MPOIECCOB U
SIBJICHUH TIPU PEIICHUH 3a71a4, B TOM YHCJI€ U3 APYTUX yIeOHBIX
[PEIMETOB,;

- YMETh ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,
UK, Tpad) Ha TUIOCKOCTH; YMEHHUE 3a71aBaTh U OMHICHIBATH Tpadbl
[PA3TUYHBIMU CTIOCO0AMU; UCTIOIB30BaTh Tpadbl MPH PEIICHUN
3ajay;

- YMETb CBOOO/IHO OTIEPUPOBATH MOHATUAMH: COUETAHUE,
[epecTaHOBKA, YUCJIO COYETAHHM, YUCIIO TTEPECTAHOBOK; OMHOM
HproToHa; yMeHHE MPUMEHITh KOMOMHATOPHBIE (haKThI 1
[pacCy>KJICHHsI IJIs1 PEIICHHMS 3a]1aY,

-YMETh ONEPUPOBATh MOHATUAMU: HATyPATbHOE YHUCIIO, LIEJI0€

YN CJIO, OCTATOK IO MOAYJIHO, pallMOHAJIBHOC YUCJIO,
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MppaloOHAIEHOE YHCII0, MHOYKECTBA HATYPaJIbHBIX, IEIBIX,
[pallMOHANIBHBIX, ACUCTBUTEIBHBIX YHCENT;, YMEHUE HCIIOJIb30BATh
[PU3HAKH JETUMOCTH, HAUMEHBIINN OOIINI IeUTENb U
HalMeHbllIee o011ee KpaTHOe, alropuT™ EBkinaa npu penieHnn
3a]1a4; 3HAKOMCTBO C PAa3JIMYHBIMU O3ULIMOHHBIMUA CUCTEMaMHU
CUHCIICHUS;

- YMETb CBOOOIHO ONEPUPOBATH IOHATHAMMU: CTEIEHB C LIEIbIM
[10Ka3aTejIeM, KOpEHb HaTypalbHON CTENEHU, CTENIEHD C
[pallMOHABHBIM TTOKA3aTeNIeM, CTETIEHb C IEHCTBUTEIBHBIM
(BEIIECTBEHHBIM) TTOKa3aTelIeM, JIorapu(M Yuciia, CHHYC, KOCHHYC
M TAHTE€HC MPOU3BOJIBHOTO YNCIIA;

- YMETh ONIEPUPOBATH MOHSATHIMH: TOKIAECTBO, TOKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHUE, HEPABEHCTBO, CCTEMa YPaBHEHUH U
HEpaBEHCTB, PABHOCUJILHOCTh YPaBHEHU, HEPAaBEHCTB U CHCTEM,
[pallMOHaNbHbIE, HPPALIMOHANIbHBIE, [I0KA3aTe/IbHbIE, CTEIICHHBIE,
iorapumMuUecKue, TPHrOHOMETPUUYECKUE YPAaBHEHMUS,
HEpaBEHCTBA U CUCTEMbI; YMEHHE pPelIaTh ypaBHEHHS, HEpAaBEHCTBA
1 CHCTEMBI C TOMOIIBIO PA3JINYHBIX IPUEMOB; PEelIaTh ypaBHEHHUS,
HEpaBEHCTBA U CHCTEMBI C TAPAMETPOM; IPHUMEHSTh YPaBHEHUS,
HEepaBEHCTBA, X CHCTEMBI JJIsl PEIICHUSI MATEMaTHUECKUX 3aj1a4d 1
3aJad U3 Pa3IMUHBIX 00JIacTel HAyKU U pealbHOU KU3HH;

-yMeTb CBOOO/IHO OMEpUPOBATh MOHATUAMU: rpaduk QyHKIMH,
oOpaTHast PyHKIUSA, KOMIO3ULUS QYHKUINH, THHEHHas QyHKIUS,
KBaJpaTHYHas QYHKLUs, CTeNIeHHas: GYHKIUSA C LETbIM
[MoKa3zaresjaeM, TPUroHOMeTpuyeckue GyHKIUN, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
lmorapu@muueckas QyHKINUN; yMEHHE CTPOUTH rpapuKu HyHKIHUH,
BBITIONHATH MpeoOpa3zoBaHus TpaduKoB GyHKIUI;

YMEHHUE MCIIONB30BaTh rpaduKu GYHKUUH ISl H3ydEeHUS
[IPOIIECCOB M 3aBUCUMOCTEH MPH PEILICHUH 3a1a4 U3 IPYTHX
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[y4eOHBIX TIPEIMETOB U U3 PEAIbHOM JKU3HH, BRIPAKATH
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYUHAMU;

YMEHHE CBOOOIHO OIEPUPOBATH MOHATUAMU: YETHOCTD (PYHKITUH,
MEePUOANYHOCTD (DYHKIIMHU, OTPaHUYCHHOCTh (DYHKIIHH,
MOHOTOHHOCTH (DYHKIIMH, SKCTpeMyM (YHKIIUHU, HAuOOJIbIIIee U
HauMEHbIlIee 3HaYeHHs] PYHKIIMHU Ha IPOMEXKYTKE; YMEHHE
[IPOBOAUTD UCCIIEIOBaHUE (PYHKIINU;

[YMEHHE HCII0JIb30BaTh CBOICTBA U rpaduku QyHKIIMNA JJIs
[pELICHUS ypaBHEHUH, HEPABEHCTB U 3aJa4 C llapaMeTpaMu;
M300pakaTh HA KOOPAMHATHON IJIOCKOCTH MHOKECTBA PEIICHUI
YPaBHEHUW, HEPABEHCTB U UX CUCTEM;

- YMETh CBOOOJIHO OIIEPUPOBATH MOHATUSAMU: TIOCIIEI0BATEIBHOCTD,
apudmeTryecKas mporpeccus, reoMeTpuieckas mporpeccus,
0ECKOHEYHO yObIBarolIasi reoMeTprudecKasi MporpeccHsi; yMeHue
3a/1aBaTh MOCJIEN0BATEIbHOCTH, B TOM YHCIIE C TOMOILBIO
[PEKYPPEHTHBIX (POPMYIT;

- YMETb ONEPUPOBATH MOHATUSIMHU: HEMPEPHIBHOCTH (DYHKIINH,
ACUMITOTHI rpaduka QyHKIMH, IEpBasi U BTOpast MPOU3BOIHAS
(byHKIIMH, TEOMETPUUECKUI U PU3MUECKHUI CMBICT TTPOU3BOIHOM,
[epBo0OpasHasi, ONpeeIEeHHbIN HHTErpall; yMEHHE HaXOUTh
ACUMITOTHI rpadyka PYHKIMH;, YMEHUE BBIYUCIATH TPOU3BOTHBIC
CYMMBI, IPOU3BEICHUS, YACTHOTO U KOMITO3ULIMH (DYyHKIIHH,
HAXOJWTh YPaBHEHHE KacaTeNbHON K rpaduKy QyHKIUY;

[YMEHHE UCII0JIb30BaTh MPOU3BOHYIO AJISl UCCIEI0BaHUsS (HYHKIUH,
U] HAXOXKJACHUS HAWUTY4IIEeTO PEeIEeHNs B IPUKIIAIHBIX, B TOM
YKClie COLMaTbHO-9)KOHOMUYECKUX U (PU3MUECKUX 3a7adax, 1is
ONpEIETICHUSI CKOPOCTH U YCKOPEHUS; HAXOIUTh IUIOMIAIU U
00BEMBI (PUTYP C MTOMOIIBI0 HHTETPpaIa; MPUBOIUTH IPUMEPHI
MaTeMaTHYECKOT0 MOJAEIUPOBAHMS C IIOMOLIBIO

Mg hepeHIaTbHBIX YPaBHEHHI;
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- YMETh OIIEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCJIO,
COIIPSIKEHHbIE KOMIUIEKCHBIE YNCIIa, MOJYJIb U ApTyMEHT
KOMILUIEKCHOTO YHcia, (hopMa 3arrucu KOMIUIEKCHBIX YHCEell
(reomeTpuueckas, TPUTOHOMETpHYECKas U anredpandeckas);
[YMETh MPOU3BOAUTH apuPMEeTUUECKUE AEUCTBUS C KOMIUIEKCHBIMU
YUCIIaMH; TPUBOJAMUTH IPUMEPHI HCIIOJIb30BaHUS KOMIIJIEKCHBIX
YUCEll,;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: CPEIHEES
apudmeTnueckoe, Mearana, HauOoJIbIIee U HAMMEHbIIIEE
3HAUEHUS, pa3Max, TUCIEPCUsl, CTAaHIaPTHOE OTKJIOHEHUE IS
ONMCAaHUS YUCIOBBIX JIaHHBIX; YMEHHUE UCCIIEI0BATh
CTaTUCTUYECKHUE JIaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadUuecKuX METOAOB U AJIEKTPOHHBIX CPENICTB; rpaduuecku
MCCIIEIOBATh COBMECTHBIC HAOIOIEHUS C IOMOIIBIO JUarpaMmm
[paccerMBaHMs U JIMHEMHOW Perpeccuu;

- YMETh HAXOJIUTh BEPOATHOCTH COOBITHI C MCIOIB30BaHUEM
rpaduyecKux METO/I0B; IPUMEHSTh JUIsl pelIeHus 3a1a4 (popMyIIbl
CIIOKEHMSI U YMHOXKEHUS BEpOSTHOCTEHN, (POPMYJITy TOTHON
BEpOSITHOCTH, popMyity bepHyiuin, koMOnHaTOpHbIE (DaKThI U
(hOpMyJIbI; OLIEHNBATh BEPOSTHOCTU PEANIbHBIX COOBITUI; YMEHHE
OIIEpUPOBATh NOHATUAMH: CIIy4aliHasi BEIMYMHA, PACIIPENCICHUE
BEPOATHOCTEN, MATEMATUUECKOE 0XKHIaHUE, TUCTIEPCHS U
CTaHJApTHOE OTKJIOHEHHE CITy4yaifHON BEIMUYMHBI, (QYHKIUN
[pacrpeesIeHus U TUIOTHOCTH PaBHOMEPHOTO, I0KA3aTEJIbHOIO U
HOPMaJbHOTO paclpeesieHui; yMEHHEe UCII0JIb30BaTh CBOWCTBA
M3YYEHHBIX pacrpeiesieHui s peleHus 3a1a4; 3HaKOMCTBO ¢
MOHATHSIMU: 3aKOH OOJIBIINX YHCEN, METO/bI BEIOOPOYHBIX
MICCIIeTIOBaHMM; yMEHUE NPUBOAUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJIBIIINX YKCEJ B IPUPOAHBIX M OOLIIECTBEHHBIX SBICHUSAX;
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- YMETh CBOOOTHO OTIEPUPOBATH MOHATHAMH: TOUYKA, MPsAMas,
[IJI0CKOCTh, IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUN YTOll,
NIBYI'PAaHHBIN yIOJI, TPEXTPAHHBIA yroJl, IepeceKaromuecs,
[apaJuIeIbHbIE U CKPEILNUBAIOIINECS IIPSAMBbIE, 1APAJIEIBHOCTD U
[EPIICHIUKYJIAPHOCTD MPSIMBIX U IIJIOCKOCTEH, IOl MEXKIY
IIPSIMBIMH, YTOJI MEKIY IIPSIMOU U INIOCKOCTBIO, YTOJ MEKIY
[UIOCKOCTSIMHU; YMEHHUE UCIIOIb30BaTh IPU PELICHUU 3a/1a4
M3Y4YCHHBIC (baKTBI 1 TCOPCMBI INTAHUMCTPUH,; YMCHUC OLICHHUBATDH
[pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MHUpE; YMEHHE OIIEpHUPOBATh
[MOHATHUAMU: MHOT'OI'PAHHUK, CCUCHUC MHOI'OIrpaHHUKa,
NpaBUIBHBII MHOTOTPAaHHUK, IPU3Ma, TUpamMuaa, purypa u
MOBEPXHOCTH BpalleHUs, IIWIMHAP, KOHYC, map, cepa, pazBepTka
[IOBEPXHOCTH, CEUEHUS KOHYCa U LIMJIMH/PA, [1apaJlJIeIIbHBIE OCU
WJIM OCHOBAHUIO, CEYEHHUE 111apa, MIIOCKOCTh, Kacaromascs cepsl,
LWJIMHIPA, KOHYCa; YMEHHE CTPOUTH CEUEHNE MHOTOTPAHHHUKA,
1M300pa’kaTb MHOTOTPAHHHUKH, (PUTYPHI M TOBEPXHOCTHU BpAILCHU,
X CCYCHHA, B TOM YUCJIC C TIOMOLIBIO 3JICKTPOHHBIX CPEACTB,
[yMEHHE PUMEHSTh CBOMCTBA T€OMETPUUYECKUX PUTYD,
CaMOCTOSITENILHO (POPMYJIUPOBATh ONPEAEIECHUS N3yUaeMBbIX
(buryp, BHIABUTATh TMUIIOTE3bI O CBOMCTBAX M NMPU3HAKAX
reoMeTpruecKuX (puryp, 000CHOBBIBATh UM OMPOBEPIaTh MX;
YMEHHE POBOJUTH KJIacCU(UKALUIO (GUTYp MO pa3IMuHbIM
[PU3HAKaM, BBIIIOJIHATh HEOOXOIUMbIE TOTIOJTHUTENIbHBIE
[IOCTPOEHUS;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHATHAMU: IUIOIAAL PUTYPBI,
00beM (pUTypBI, BETUYHHA YTJIa, PACCTOSTHUE OT TOYKH JI0
MUIOCKOCTH, PACCTOSHUE MEXKAY IPSIMBIMU, PACCTOSIHUE MEKIY
MI0CKOCTSIMU, IUIOIIAbL Cephl, IIIOLIalb TOBEPXHOCTU
UpaMUIbl, IPU3MBI, KOHYCa, LWIMHPA, 00beM Ky0a,

MPsAMOYT'OJIBHOT'O IMMapaJUICJICTIMIICAad, TUPaMUbI, IPU3MEI,
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[MIMHAPA, KOHYCA, [1apa; YMEHHE HaXOAUTh OTHOIIEHHE 00bEMOB
o100HBIX (uUryp;

- YMETh CBOOOTHO ONIEPUPOBATH MOHATHIMHU: JIBIKCHHE,
[apajyiesIbHbIA IEpEeHOC, CHMMETPHS Ha INIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, peodpazoBaHKe 000U, 0100HbIE
(urypbl; yMeHHUe pacro3HaBaTh paBHbIE U 110100HbIE (GUTYPBI, B
TOM YHCJI€ B IPUPOJIE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
1CII0JIb30BAaTh T€OMETPUYECKUE OTHOILIEHUS, HAXOIUTh
reOMETPUYECKUE BETUYNHBI (JIMHA, YT, TUI0IaaAb, 00beM) pU
[PEILICHHH 33249 U3 APYTHX YYEOHBIX IIPEIMETOB U U3 PeaIbHON
PKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: IPIMOYTOJIbHAS
crcTeMa KOOPAMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPIUHATHI
BEKTOpa, CyMMa BEKTOPOB, IPOM3BEICHUE BEKTOPA Ha YKCJIO,
[pa3ioKeHue BEKTOpa Mo 0as3ucy, CKaIsipHOE IPOU3BECHNUE,
BEKTOPHOE IPOU3BEICHHUE, YTOJ MEX/1Yy BEKTOPAMU; YMEHUE
MICII0JIb30BaTh BEKTOPHBIN U KOOPIAUHATHBINA METOJ ISl PELICHUS
TEOMETPUUYECKUX 33/1a4 U 33/1a4 APYTUuX y4eOHBIX IPEIMETOB;
OTIEpUPOBATh NOHATUAMU: MaTpulia 2x2 u 3x3, onpeaenuTenb
MaTpUILIbI, TEOMETPUUECKHI CMBICI ONPEAEIUTENS;

- YMETb MOJIEJINPOBATH PEAJIbHBIE CUTYALMH HA SI3bIKE
MaTEMAaTHUKH; COCTaBIISITh BBIPDAKEHUS, ypaBHEHUS], HEPAaBEHCTBA U
MX CUCTEMBI 10 YCJIIOBUIO 3a/1a4M, UCCIIE0BATh IOCTPOEHHBIE
MO/JIENTU C UCIIOIB30BAHUEM alllapaTa ajareopsl, MHTEPIPETUPOBATh
[1OJIy4E€HHBIN pe3ynbTar; CTPOUTh MATEMAaTUYECKUE MOJIEININ C
[MOMOIILIO0 TEOMETPUYECKUX MOHATHI U BETUYHH, pellaTh
CBSI3aHHBIE C HUMHU MTPAKTHYECKHE 3a/1a4H; COCTABIISITh
BEPOSITHOCTHYIO MOJIENTb M1 MHTEPIPETUPOBATH TOTYYEHHBIN
[pE3yJIbTAT; PellaTh NPUKIAAHbBIE 3aaUl CPEACTBAMU
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MaTeMaTHYECKOr0 aHAJIN3a, B TOM YUCIIE COLUAIILHO-
HPKOHOMUYECKOT0 M (PU3UUECKOT0 XapaKTepa;

- YMEHUE BBIOMPATH MOAXOSIINN METOT AJIsl pEIICHUS 3a/1a4H;
[NOHMMAHHE 3HAYMMOCTU MaTEMATUKHU B U3yUYEHUH NIPUPOIHBIX U
00I11€CTBEHHBIX IIPOLIECCOB U SIBJICHUHN; YMEHHE PAacllO3HaBaTh
[IPOSIBJICHUE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMCHHE
[IPUBOJUTH IIPUMEPHI MATEMATUYECKUX OTKPBITUI POCCUMCKON 1
MHUPOBOM MaTEMaTUYECKON HAyKU

OK 02 Hcnonp30BaTh COBpEMEHHbBIE
CpeICTBa IIOUCKA, aHATIHU3a U
MHTEepIpeTauu NHPOPMaLuH, U
MH()OPMAIIMOHHBIE TEXHOJIOTHHU JUIS
BBITTOJTHEHUS 33124 MPOPECCHOHATEHON
e TeIbHOCTH

B 06s1acTi LIEHHOCTH HAY4YHOT'O IO3HAHUSL:

-c(hOpMUPOBAHHOCTH MHUPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKM U OOILECTBEHHOW MPaKTHKH,
OCHOBAHHOTO Ha Jranore KYJIbTYD,

CIIOCOOCTBYIOIIIETO OCO3HAHHIO CBOEr0 MecTa B
[TOJIMKYJIbTYPHOM MHDE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOU
KYyJIbTYpbl Kak CpPEICTBAa B3aUMOAECHCTBUS MEXKIY]|
ITFOIbMU Y TIO3HAHUSI MUDA;

- OCO3HAaHHME UEHHOCTH HAy4YHOW JESTEIbHOCTH,

TOTOBHOCTD OCYLIECTBIISATh IIPOEKTHYIO u
MCCIIEIOBATEIBCKYIO I€ATEIbHOCTh MHANBHYAIBHO
U B rpyIIIE.

OBnaneHue YHUBEPCAIBHBIMU yueOHBIMH

ITO3HAaBaTCJIIbHBIMU HeﬁCTBHﬂMHI

B) paboTa ¢ uHpopMmauei:

- BJIQACTb HABbBIKaAMU TIOJTYYCHHA I/IH(l)OpMaHI/H/I n3|
MCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSATEJIBHO|
OCYILECTBIISATh TOMCK, aHAJIU3, CUCTEMAaTH3aLUI0 U

MHTCPIIPCTALIUTIO I/IH(l)OpMaI_II/II/I Pa3JIMIHbBIX BUIAOB H

- YMeEThb OIEPHPOBATH IMOHATUSAMHU: palMOHATIbHAS (YHKLUS,
noka3areiabHas (QYHKIHS, CTeTIeHHast (pyHKIMS, JorapumMmdecKasy
(yHKIHS, TpUTOHOMETpUYeCcKHe (PyHKUUH, OOpaTHBIE (QYHKIWH;
YMEHHE CTPOMTH IpadUKM H3Y4YeHHBIX (YHKIHMHA, HCIOJIB30BATH
rpaduKy NpU U3YUEHUH MIPOLIECCOB U 3aBUCUMOCTEH, IIPU PELIeHUY]
3ajad U3 Ipyrux yueOHbIX IPEIMETOB U 3374 U3 peabHOM JKU3HU;
BbIpa’KaTh (POPMyJIaMU 3aBUCUMOCTH MEX/Y BEIMUYMHAMU;

- YMETh ONEPUPOBATh IMOHITHUSMHU: TOXIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHye, ypaBHEHUE, HEPABEHCTBO, CUCTEMA YPaBHEHUH U
HEpaBEHCTB, PABHOCHIBHOCTh YPaBHEHWI, HEPABEHCTB U CHUCTEM,
[palioHaNbHbIe, WPpAlOHANIBHBIC, TTOKa3aTelIbHbIC, CTEICHHEIE,
iorapumMuUecKue, TPUroHOMETpUYECKHEe YPaBHEHUS!, HEPAaBEHCTBA
U CHCTEMBbI; YMETh pelllaTh YpaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C
MOMOILBIO PA3JIMYHBIX IPUEMOB; pellaTh YpaBHEHHUs, HEPABEHCTBA|
1 CUCTEMBI C TapaMeTpOM; IPUMEHSTh YpaBHEHUS, HEPAaBEHCTBA, UX|
CHCTEMBI JUISI pPEUICHWs MaTeMaTW4YecKHX 3aJad M 3ajgad  u3
[pa3IMYHBIX 00JaCTe HAyKU U peasIbHOM JKU3HH;

yMETb CBOOOJHO ONEpUPOBATh MOHATHSMH:  JIBUXKEHHE,

Hapannem)HHﬁ NEpEeHoC, CUMMCTpHA Ha IIJIOCKOCTU W B

[POCTPAHCTBE, IMOBOPOT, MpeoOpa3oBaHUE MOJO0HUS, MOJOOHBIE
(urypbl; yMETh pacrio3HaBaTh paBHbIE U 110100HbBIE (QUTYDPBI, B TOM|

(bopM TpeCTaBICHNUS;

UUCJIC B IPUPOJAC, HCKYCCTBE, aAPXUTCKTYPEC; YMETH HUCIOJIB30BATH|
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- CO371aBaTh TEKCTHI B pa3IMYHBIX (JOpPMATaX C yUETOM
HazHaueHUs WHGPOpPMAlMU U 1EJIEBOM ayIUTOPHH,
BHIOMpAass ONTUMAIbHYIO ()OpMY TpPEACTaBICHUS U

BHU3YyaInU3alllu,
- OLCHUBATh JOCTOBCPHOCTD, JETUTUMHOCTbD
I/IH(l)OpMaHI/II/I, €€ COOTBETCTBUEC IIPpaBOBBIM U

MOpaJIbHO-ITUYECKHUM HOpMaM;
- HCIIOJIb30BaTh CPEACTBA HMH(DOPMAIIMOHHBIX U

KOMMYHHKAIIIOHHBIX ~ TEXHOJOTHH B  pEIICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHU3aIlMOHHBIX  3aJad  C  COOJII0JCHUEM
TpeOOBaHUI APrOHOMHUKH, TEXHUKH O€301acCHOCTH,
CUTUEHBI,  pecypcocOepexeHHsi, TMPaBOBBIX M|
PTUYECKMX  HOPM, HOpPM  HH(pOPMAIMOHHOMH
0€30I1aCHOCTH;

BJIAJICTh HABBIKAMU PACIIO3HABAHUS W 3alllUThI
H(pOpMaIny, 0e30MmacHOCTH

VIMYHOCTHU

MH(POPMaIMOHHON

rCOMCTPHUICCKUC HaxXoJUuThb

BETTMYHHEI (IJTMHA, YTOJ, IJIOMAAb, 00bEM) MIPH PEIICHUH 3a/1a4 U3

OTHOIICHMA, rCOMCTPHUYCCKUC

NpyruX yu4eOHbIX MPEAMETOB U U3 pPealIbHOM KU3HU

OK 03 I[TnanupoBath U peaanu30BbIBaTh
coOCTBEHHOE TPO(ECCHOHATIBHOE U
ITMYHOCTHOE Pa3BUTHE,
MpeANPUHUMATENBCKYIO IS TEILHOCTD
B podeccuoHanbHOM chepe,
MCII0JIb30BATh 3HAHUS 1O (PUHAHCOBOM
PAaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX
CUTYaIUSIX

B o06macTy yXOBHO-HPAaBCTBEHHOTO BOCITUTAHWS:

-- c(hopMHpPOBAaHHOCT, HPABCTBEHHOTO CO3HAHUA,
ATHUYECKOTO TTOBE/ICHUS;

- CIIOCOOHOCTH OIIEHMBATh CUTYAallMI0 M MPUHUMATh
OCO3HAHHBIE PEUICHHS, OPHEHTUPYSICh HA MOPAJIbHO-
HPABCTBCHHLIC HOPMEBI 1 ICHHOCTH,

- OCO3HaHWE JIMYHOTO BKJaJa B TIOCTPOCHUE
YCTOMYHUBOTO OyyIIEro;

- OTBCTCTBCHHOC OTHOLICHWEC K CBOUM POAUTCIIAM U
(unu) OpYTHM 4I€HaM CEMbH, CO3JIaHUI0 CEMbH Ha
TNPUHATHS ~ [[EHHOCTEH

(OCHOBC OCO3HAaHHOI'O

YMETh ONEpUPOBATh MTOHATUSIMH: panMoOHAIbHBIE,
MppalvoHaJIbHbIE, IOKAa3aTeNlbHbIE, CTENICHHbIE, JIorapu(MUUECKHE,
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, UX CUCTEMBI,

CCUCHUC

yMETh OMNEPUPOBATh TMOHATHUSIMHU:
KyoO,
(urypa u moBepXHOCTh BpPALIEHUS, HIMHAP, KOHYC, IIap, cdepa,
ceueHHst (UTYpHI BpalleHHs, IUIOCKOCTh, Kacaromasics chepsl,
MUJINHApPA, KOHYCa, IJIoH[aab IMOBCPXHOCTU IMHUpPaMHUIbI, IIPU3MBI,
KOHYycCa, IWJIUHIPA, TUIOIaab chephl, 00beM KyOa, IPsIMOYTOJILHOTO

MHOT'OT'paHHUK,

MHOI'OI'paHHUKA, HnapajijiejienuIic, IMpu3sma, IHIupamMuzaa,

[apajiiejcnuineaa, mupaMuabl, IpU3Mbl, HUIXHAPA, KOHYCA, Iapa,
YMCHUC 1/1306pa>1<aTL MHOT'OI'PaHHUKU U ITOBEPXHOCTH BPALLICHUS, UX]

CCUCHUA OT PYKH, C IOMOLIIBIO YCPTCIKHBIX HHCTPYMCHTOB U
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CEMEHHON JKM3HM B COOTBETCTBUU C TPAAUIIUSIMHU
HapoaoB Poccuu;

OBnajicHue  YHHUBEPCATbHBIMU  PETYJISATUBHBIMH
MENCTBUSIMU:

Q) CaMOOpTraHU3aIU:

- CaMOCTOSITEIIbHO OCYIIECTBIIATh MO3HABATEIBHYIO
NesITeIbHOCTD, BBISIBIIATH MPOOJIEMBI, CTaBUTh H
(dbopMyIIMpoBaTh COOCTBEHHBIC

00pa3oBaTebHON  JIESITEIBHOCTH M KU3HEHHBIX

3aJa4u B|

CUTyalUaX;

CaMOCTOATCIIbHO
C

COCTaBJIAIThL IJIaH  PCHICHUSA

pecypcos,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIOYTCHUH;

[pOoOIIEMbI YYETOM  HMEIOIIMUXCS
- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIIOCOOCTBOBaTh (POPMHUPOBAHUIO M  IPOSBICHUIO
[IMPOKON SpYIUIMM B Pa3HbIX 00JacTAX 3HAHMIH,
[IOCTOSIHHO IOBBILIATh CBOM 00pa3oBaTeNbHBIA U
KyJIbTYPHBIN YPOBEHbD;

0) CAMOKOHTPOJIb:

MCIIOJIb30BaTh MpPHEMbl pPEeQIEKCUHM JUIsl OLIEHKH
CUTYyalllH, BEIOOpa BEPHOT'O pEIICHUS;
YMETb OLICHMBAaTb pPHUCKH H

CBOEBPEMEHHO
[PUHUMATD PEIICHUS 0 UX CHUKECHUIO;

B) DMOIIMOHANILHBIA HMHTEJIEKT, MPEANoIararomii
c(hOpMUPOBAHHOCTD:

BHYTPEHHEN MOTHBALIMH, BKIIFOYAOIIEH CTPEMIICHUE,
K OJOCTHXXCHUIO MHCJIM H©W  YCICXY, OIITUMMU3M,
MHUIIUAaTUBHOCTb, YMCHUE HeﬁCTBOBaTB, UCXoas1 U3

CBOUX BO3MO)KHOCTCI>1;

DICKTPOHHBIX CPEACTB; YMEThb pAcIO3HaBaTb CUMMETPUIO B

[IPOCTPAHCTBE; YMETh PACIIO3HABATH IIPABUJIbHBIE MHOTOT PAaHHUKU;
- YMETb ONEpUPOBATH IOHATUSAMHU: NPSIMOYrOJIbHAs CHCTEMA
KOOPJIMHAT, KOOPAWHATBI TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpA,
CKAJSIPHOE IPOM3BEICHHE, Yrol MEXKIYy BEKTOpPaMH, CyMMa
BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO; HAXOAUTh C TOMOILBIO)
M3YYEHHBIX (POPMYJ KOOPAMHATHI CeperHbl OTpe3Ka, pacCTOSHUE

MEXKy JBYMsI TOUKAMHU
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- OMIIATUH, BKJIIOYAIOMIEH CIOCOOHOCTH IOHHMATH,
HMOIIMOHAIBHOE COCTOSIHUE JPYTUX, YUYUTHIBATH €T0
MPY OCYIIECTBICHUN KOMMYHHKAIIUU, CIOCOOHOCTb K
COYYBCTBUIO M COIICPEKUBAHHUIO;

- COI[MAJIbHBIX HaBBIKOB, BKIFOYAIOIINX CIIOCOOHOCTH,
BBICTPANBATh OTHOWICHHUS C JAPYTMMH JIFOJBMH,
3a00TUTBHCS, MPOSBIATH HMHTEPEC U Pa3peliarh
KOH(JINKTHI

OK 04 DddexTrnBHO
B3alMO/ICIICTBOBATH U pabOTaTh B
KOJUIEKTUBE U KOMaH/Ie

FOTOBHOCTh K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U
CaMOOITPENEIIEHHUIO;

-OBJIaJICHNE HABBIKAMH YUeOHO-UCCIIE0BATEIHCKOM,
[MPOEKTHOM U COLIMATIbHOM AEATEIIBHOCTH;
OBJlaicHue yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHU
ITEVICTBUSIMU:

0) COBMECTHAs JICSITEIIbHOCTD:

UCIIOJIb30BaTh MPEUMYILECTBY
KOMaHIHOW M MHIMBUYaIbHOU paboThI;

- IIOHMMAaTb H

- NpPUHUMATh IL€IM COBMECTHOM JIESTEIbHOCTH,
OpPraHU30BbIBaTh U KOOPJIMHUPOBAThH JEUCTBUSA 110 €€
TOCTUKEHUIO: COCTaBIISITh iaH JIeHCTBH,
[pacrpeensiTbh pojau C Y4€TOM MHEHUH yYaCTHUKOB
00CYyKJ1aTh pe3yIbTaThl COBMECTHOU pabOTHI;

- KOOPJAUHUPOBATH M BBIIIOJIHATH PA0OTYy B YCIOBUSIX
pEalbHOTO, BHUPTYadbHOTO U KOMOWHUPOBAHHOTO

B3aHMOHCﬁCTBHH;

- YMETb OIIEPUPOBATH IOHATHUAMM: CIIyYalHBIA ONBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTh CIIy4allHOTO COOBITHS; YMETh BBIYHMCIIATH
BEPOSTHOCTh C  HCIIOJNB30BAaHHEM  TpaQHUUECKMX  METOJOB;
PUMEHATH (OPMYJIbl CIOKEHUS U YMHOMKEHUS BEPOATHOCTEM,
KOMOMHATOpHbIE (akThl U  (HOPMYIIBI
OLIEHUBATh BEPOSITHOCTU pPEAJbHBIX COOBITHH; 3HAKOMCTBO CO
CIIydallHBIMM  BEJIMYMHAMM; YMEHHE MPUBOJUTH IPUMEpPHI
NpPOSIBIIEHUS  3aKOHA OOJBIIMX 4YHUCEJ B  MPHUPOJIHBIX U

O6H_ICCTBCHHBIX SABJICHUAX,

IIpun pCIICHUH 3ajiay;

- YMCTbH CBO60}IHO ONCpUpOBATH NOHATUAMHU: CTCIICHL C LECJIBIM

[OKa3aTejgeM, KOpeHb HaTypalbHOM CTENEHH, CTENEHb C

[pallMOHAIFHBIM ~ [TOKAa3aTelieM, CTeNeHb C  JeHCTBUTEIBbHBIM
(BEIIECTBEHHBIM) MOKa3aTeseM, JIorapudm uncia, CHHYC, KOCUHYC
11 TAHT'€HC TIPOU3BOJILHOTO YUCIIA;

- YyMeTh CBOOOJHO ONEpUPOBATh MOHATUSAMH: rpaduk (YHKIHH,
oOpaTHast (YHKLUS, KOMIO3UIMS (DYHKIMHA, TUHEHHas (QyHKIuS,

KBaJgpaTU4Has (QYHKUUS, CTerneHHas (QyHKIOUS C  LEeIbIM|

[oKaszarejgeM,  TpPUTOHOMETpUYeckue  (QyHKIMH,  OOpaTHbIE
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- OCYUIECTBJIATH  IMO3UTUBHOE  CTPATETHYECKOE
MOBE/JICHUE B PA3JIMYHBIX CHUTYallUAX, IMPOSBISTH
TBOPUYECTBO U BOOOpaKEHUE, OBITh NHUITUATHBHBIM.
OBiageHue
MENCTBUSIMU:

') MPUHSTHE Ce0s U IPYTUX JIFOJICH:

YHUBCPCAJIbHBIMHA PETYJITHBHBIMUY

- IPUHAMATh MOTHBBI M apIYMEHTBI JPYTHX JIIOJIEH
[PY aHAJIHN3E PE3yIbTATOB ACITEILHOCTH;

- MPU3HABATh CBOE MIPABO W MPABO APYTUX JIFOJICH HA
OIINOKH;

- pa3BUBAaTh CIIOCOOHOCTH MMOHUMATh MHUP C TIO3HIIHA
IIPYyTOro YeoBeKa

¢byHKIMY, IIOKa3aTeNbHasl y

nmorapudmuydeckasi GyHKIHUU; YMETh CTPOUTH Irpaduku (QyHKIHIA,

TPUTOHOMETPUUECKHE

BEITIONHSATE MpeoOpa3zoBaHus TpaduKoB QyHKIUIH;

- YMETh UCTIOJIb30BaTh rpaduku GYyHKIMN TSl U3yYSHHSI TIPOIIECCOB
W 3aBUCHMOCTEH TIpU pEIICHUH 3a1a4 U3 JPYruX Y4eOHBIX|
NpEIMETOB W W3 pEAbHOW IKHU3HU;
3aBHCUMOCTH MEXJy BEJTUYNHAMH,

BBIpaXKaTh (opMyliaMu

- CBOOOJHO OIEPUPOBATH MOHATHUAMHU: YETHOCTb (DYHKIIHH,

GyHKIUH, byHKIUH,
MOHOTOHHOCTHh (YHKIIHMH, IKCTpeMyM (YHKIUH, HauOojblIee U

IICPUOANIHOCTD OTrpaHU4YCHHOCTDb

HAaWMEHbIIIEe 3HAYeHUS (YHKIUU Ha MPOMEXKYTKE; YMETh
MPOBOIUTH UCCIICAOBAHKE (DYHKIIHIH;

- YMETh UCIIOJIb30BaTh CBOMCTBA U Tpaduku QyHKIUH [T pelieHus
YpaBHEHMIA, HEPABEHCTB U 3a/lad C MapaMeTpamu; u300paxarb Ha|
KOOPJIMHATHOM IUIOCKOCTM MHOXECTBAa pELICHUN YypaBHEHUH,

HCPABCHCTB U UX CUCTCM

OK 05 Ocy1ecTBisTh YCTHYIO U
MMACbMEHHYI0 KOMMYHUKAILIMIO Ha
rOCYIapCTBEHHOM s3bIKe Poccuiickoin
deneparyy ¢ y4eToM 0COOEHHOCTEH
COLIMAJIbHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 001aCTH 3CTETHYCCKOTO BOCITHTAHHUSL:

- OCTCTHUYCCKOC OTHOLICHUEC K MHUPY, BKIIIOYAs]

DCTCTUKY 6I>ITa, Hay4YHOI'o n TEXHUYCCKOTI'O|

TBOpPYCCTBA, pyda U 06H_[eCTBeHHLIX

OTHOIIICHUI;

CroprTa,

- CIIOCOOHOCTH BOCIPUHHMMATH DPAa3JIUYHBbIE BUJbI
MICKYCCTBa, TPaJULIU1 U TBOPUECTBO CBOETO U IPYTUX
HapOJ0B, OLIYIIAaTh SMOLUOHAIBHOE BO3JEHCTBHE
HICKYCCTBA,;

- yOeXJEeHHOCTh B 3HAYUMOCTU JJIsi JINYHOCTU H
00I11eCTBa OTEYECTBEHHOIO M MHUPOBOI'O MCKYCCTBA,
ATHUYECKUX KYJIBTYPHBIX TPAaJUIMA M HApPOIHOIO

- yMETh OIEpPHPOBATH TOHSATHIMHU: CpeaHee apupMeTHYecKoe,

MeauaHa, HauOosblllee W HauMEHbllee 3HaueHus, pasMmax,
criepcusi, CTaHJapTHOE OTKJIOHEHUE YMCIIOBOro Habopa; yMeHue
M3BJIEKaTh, MHTEPIIPETUPOBATh MH(POPMALINIO, MPEJICTABICHHYIO B
TabmuIax, Ha JuarpaMmax, rpaukax, OTpakarollyl CBOICTBA
[peabHBIX MPOLIECCOB U SBJICHUHN; MPEACTaBIATh WH(POPMALHIO C
MOMOILBI0 TaOJMUI] M JHarpaMM; HCCIIEA0BaTh CTaTUCTHYECKHUE
[TaHHbIC, B TOM YHUCJIE C MPUMEHEHHEM IpaUuecKux METOIOB U
PIIEKTPOHHBIX CPE/ICTB;

- YMETh OIEpPUpPOBATh IMOHATUSAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
[IPOCTPAHCTBO, JABYIPAaHHBIM YIroj, CKpELIMBAIOLIUECs MpsSMbIe,

MapalJICJIBHOCTh U TNCPIICHAUKYJIAPHOCTL MPAMBIX U HHOCKOCTGI\/’I,

TBOPYCCTBA,

YTOJI MCXKAY HNPAMBIMHU, YT'OJI MCKIY HpHMOﬁ " IJIOCKOCTBIO, YTI'OJI
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- F'OTOBHOCTb K CAMOBBIPA)XCHUIO B PA3HBIX BHUAAX

MCKYCCTBa, CTPEMJICHHUE TMPOSABISATH  KAayeCTBA
TBOPYECKOM JIMYHOCTH;

OBJlaiIcHuEe yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMHY
MENCTBUSIMU:

a) oOIIeHue:

- OCYIIECTBIISITh KOMMYHHUKAIlMM BO Bcex cdepax
PKU3HMU;

- pacro3HaBaTh HeBepOATbHBIC CPEICTBA OOIICHUS,
MOHUMATh  3HA4YEHUE

COMaJIbHBIX 3HAaKOB,

[PacriO3HaBaTh IIPEATNIOCHUIKH KOH(IJIMKTHBIX
CUTYyaIMid ¥ CMATYATh KOH(IUKTHI;
- Pa3BEpHYTO U JIOTMYHO M3J1ararb CBOIO TOUKY]

BPCHUS C UCITIOJIB30BAHUCM A3BIKOBBIX CPCICTB

MEKTY
[PacCTOSHUE MEKY IPSAMBIMH, PACCTOSHUE MEKY TIJIOCKOCTAMMU;

IIOCKOCTAMHU, PACCTOSAHHUEC OT TOYKH OO IINIOCKOCTH,

- YMETh HCIIONB30BATh MPHU PEIICHUM 337134 M3yueHHbIE (DaKThI U
TeopeMbl IUIAHUMETPUH; YMEHHUE OLEHHBAaTh pa3Mepbl O0BEKTOB
OKpPY Karollero Mupa

OK 06 IIposiBiATh rpaxx1aHCKo-
MaTpUOTHYECKYIO TTO3UIIHUIO,
NIEMOHCTPUPOBATh OCO3HAHHOE
MMOBE/ICHNE HA OCHOBE TPATUIIMOHHBIX
00111e4€eI0BEYECKUX 1IEHHOCTEH, B TOM
YHUCIIEe C Y4€TOM rapMOHH3ALUN
MEKHAlMOHAIbHBIX U
MEKPEIUTMO3HBIX OTHOIIECHUH,
[IPUMEHATHh CTAHIaPThI
QHTUKOPPYIIIUOHHOTO TTOBEACHUS

- OCO3HAaHHC O6y‘laIOH_[I/IMI/IC${ pOCCHﬁCKOﬁ

Fpa)XAaHCKOW UIEHTUYHOCTH;
- LIeJICHAIIPaBJIEHHOE Pa3BUTUE BHYTPEHHEN MO3ULIUU
ITMYHOCTH  Ha

OCHOBE JOYXOBHO-HPAaBCTBCHHBIX

LeHHocTe HaponoB Poccuiickonr  denepanum,

MCTOPUYECKHUX
TpagulMi, QOpMHpPOBaHUE

u HAlTMOHAJIbHO-KYJIbTYPHBIX|
CHUCTCEMBI 3HAYHMMBbIX
ICHHOCTHO-CMBICJIOBBIX

QHTUKOPPYNLIHOHHOTO

YCTaHOBOK,
MHPOBO33PEHUS,
[IPaBOCO3HAHU, JKOJIOTUYECKON KYJIBTYpHI,
CIIOCOOHOCTH CTaBUTh 1€ U CTPOUTH >KU3HEHHBIE
JIaHbL;

B yacTy rpakJjaHCKOTrO BOCITUTAHMUS:
- OCO3HAHME CBOMX KOHCTUTYLIHMOHHBIX IIpaB H

O6H3aHHOCTeﬁ, YBAXXCHUC 3aKOHA U IIPABOIOPAAKA,

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHASL CUCTEMA
KOOpPIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MPOU3BEACHUE, YIOJl MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, ITPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOLIBIO U3YUYEHHBIX (DOPMYJI KOOPAUHATHI CEPEUHBI OTPE3Ka,
[PAcCTOSTHUE MEXAY ABYMS TOUKaAMU;

-yMETb BBIOUPATh MOAXOIAIIMNA N3yUEHHBII METO JUIsl peleHHsI
3aauu, paclo3HaBaTh MaTeMaTH4YecKue (GakThl 1 MaTeMaTHYECKHe
MO/JIENIU B PUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
[YMEHHE TPUBOAUTH IPUMEPBI MATEMATUYECKUX OTKPBITUI
[POCCUIICKOM U MUPOBOM MaTEMaTHYE€CKON HAYKH.

- YMETh ONEPUPOBATH MOHATHUSAMM: CIIyYalHBIA ONBIT U CIy4YalHOE
COOBITHE, BEPOSITHOCTH CIIy4alHOTO COOBITHS; YMETh BBIYHMCISATH
UCIIOJIb30BaHUEM

BCPOATHOCTDH C Fpa(I)I/I‘-ICCKI/IX

MPUMEHATh (OPMYJBI CIOXKEHHS U YMHOXEHHUS BEPOSTHOCTEH,

METO/IOB;

KoMOMHATOpHbIE (akThl W (GOPMYJIBl TNPH PELICHUH 3a]ad;
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IMPUHATHC TPpaAULIUOHHBIX HanmMOHAJIbHBbIX,

0011e4ETI0BEUECKUX I'YMaHUCTHYECKHUX u

JICMOKPATUICCKHUX I_[CHHOCTCI;'I;

T'OTOBHOCTB IIPOTHUBOCTOATDH HNACO0JIOrnu

HKCTpEMHU3Ma, HaIMOHAJIN3Ma, kceHodoouwu,
MICKPUMUHAIIMK 110 COIMAJIbHBIM, DPEJIUTHO3HBIM,
[PACOBBIM, HAIIMOHAJIBHBIM IIPHU3HAKAM,

- T'OTOBHOCTb BCCTU COBMCCTHYIO ACATCIIBHOCTL B
MHTEepecax IpakJaHCKOro OOIIeCTBa, y4acTBOBATh B
00111600pa30BaTEIHHOM

CaMOYIIPaBIICHUH B

OPTraHU3aLMU U JETCKO-FOHOIIECKUX OpraHru3alusix;
- YMEHHE B3aUMOJECHCTBOBaTh C COLIMAJIbHBIMU
MHCTUTYTAaMU B COOTBETCTBUU C MX (PYHKUHUAMU H
Ha3HAUYCHHEM;

- TOTOBHOCTh K TYMAaHUTapHOM M BOJIOHTEPCKOU
esATEeIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHUS:

- c(hOPMHUPOBAHHOCTh POCCHUHCKON TpakJIaHCKOU
MICHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K CBOEMY]
Hapody, YyBCTBAa OTBETCTBEHHOCTH Tepen PonuHoi,
TOPIOCTH 3a CBOM Kpail, CBOXO Ponuny, CBOM SA3BIK U
KYJIBTYDY, MIPOLIOE HaCTOsLIEE
MHOTOHAaLlMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM

u

CMMBOJIaM,  HCTOPUYECKOMY W NPHUPOJHOMY)

HaCJICOWIO, maMATHUKaM, TpaauluiaM  HapOJ0B

Poccun, noctrxkennsam Poccnn B Hayke, HCKYCCTBE,
CIIOPTE, TEXHOJIOTHSX U TPYAE;

OLICHUBATh BEPOSITHOCTU PEAJbHBIX COOBITHH; 3HAKOMCTBO CO
CIIydallHBIMM  BEJIIMYMHAMHU; YMEHHME IPUBOAUTH IIPUMEPH]
MPOSIBJICHUSI  3aKOHA  OOJNBIIMX YHCEN B MPHPOIHBIX U
0OI1I€CTBEHHBIX SBJICHUAX
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- HHCfIHaH y6e)KI[eHHOCTB, TOTOBHOCTH K CJIy)KeHI/IIO
11 3alIuTe OTC‘ICCTBa, OTBCTCTBCHHOCTh 3a C€ro
Ccyne0y;

(OCBOCHHBIC 06y‘IaIOH_[I/IMI/IC}I MCKIIPECIAMETHEBIC
MMOHATHUA W YHHBCPCAJIBHBIC y‘lCGHBIe HeﬁCTBHH
(peryJasaTUBHBIC, [I03HABAaTEIILHEIE,
KOMMYHUKATHUBHBIC),

- CIIOCOOHOCTH UX MCIIOJIb30BaHUS B II03HABATEILHOU

M COLMAJbHOW  IpPaKTUKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY IUTAHUPOBAHUIO u
OCYIIECTBIICHUIO y4eOHOI JeSITENIbHOCTH,
OpraHM3alMyl  Y4eOHOro  COTpYJHHYECTBA  C

MeAarorndyecKuMu paboOTHUKAMU U CBEPCTHUKAMHU, K
Y4aCTMIO B IIOCTPOCHHUHM  HWHIUBUIYaAJIbHOW
00pa3oBaTeNbHON TPACKTOPUY;

- OBJIaJICHUE HaBbIKAMH y4eOHO-
MCCIIEIOBATENILCKOM, POEKTHOM U COLMAJIbHOM

JCATCIIBHOCTH

OK 07 CozeiicTBOBaTh COXPaHEHUIO
OKpYKaroIlel Cpesl,
pecypcocOepexeHnIo, IPUMEHSTh
3HaHUs 00 N3MEHEHUU KJIMMaTa,
[IPUHIUIIBI OEPEXKIINBOTO
[IPOU3BOJICTBA, 3PPEKTUBHO
NIEHCTBOBATh B UPE3BbIYANHBIX
CUTYaLUsAX

- HC IIPUHUMATH ﬂGﬁCTBI/Iﬂ, MPUHOCAIINE BPEA

OKPYXKarOIIEH Cpeae;
- yMeTh  NIPOTHO3UPOBATH  HEOIATOMPHUSATHBIC
AKOJOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX

NIEHCTBH, IPEAOTBPALLATh UX;

- PACIIMPUTH OIBIT AEATEIBHOCTH 3KOJIOTHYECKOM]
HaIlPaBJICHHOCTH;

- pa3pabaThIBaTh IUIaH PELICHUS TPOOIEMBI C YYETOM
aHaJIM3a

UMCIHOIINXCA MaTCpralIbHBIX H

HEMaTepUaIbHBIX PECYPCOB;

- yYMETb ONEepUpoBaThb NOHATUAMHU: (QYHKIHS,
(yHKIMS, TPOU3BOAHAS, IEPBOOOPA3Hasi, ONPEIETICHHBIA HHTETpal;
YMETb  HAaXOJUTh IPOU3BOAHBIE  IIEMEHTAPHBIX  (DYHKIIHIA,
MCIIOJIb3Ysl CIIPABOYHBIE MaTepHUalibl; UCCIEN0BATh B IIPOCTEUIINX

CJIydasax (I)YHKLII/II/I Ha MOHOTOHHOCTBb, HaXOAUTb HanOOJbIINE U

HEIpEPBIBHAS

HauMEHbBIINE 3HaYeHUs QYHKIUI; CTPOUTH rpa)KM MHOTOYJIEHOB

C HUCITIOJIB30BaHUEM arrapara MaAaTEMaTHU4ICCKOIo aHaJIn3a,

[IPUMEHATh NPOW3BOJHYIO IPH PEIICHWH 3a7ad Ha JABUKECHUE;
[pelIaTh MPaKkTUKO-OPUEHTUPOBAHHbIE 3a7jaud Ha HauOosblIue U

HANMCHLIINC 3HAYCHUA, Ha HAXO0XKACHUC IIYTH, CKOPOCTU U

YCKOPEHUS;
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- OCYHICCTBJIATDH HeHeHaHpaBJ’IeHHBIfI IIOUCK]
MepeHoca CpelIcTB W CrocoOOB  JICHCTBHSA B
Mpo(hecCHOHATBLHYIO CPEeay;

- yMETh IEPCHOCUTHh 3HAHUS B MMO3HABATEILHYIO U
[PAKTHYECKYIO 00JIaCTH KU3HEACITEIbHOCTH;

- mpeliarath HOBBIC MPOEKTHI, OLCHUBATH HJICH C
[O3UIMHA HOBHU3HBI, OPUTHHAIBHOCTH, MTPAKTHYECKOH
BHAYMMOCTH,

- JaBaTb OILICHKY HOBBIM CHUTYyallUsAM, BHOCHTD|
KOPPCKTHUBBI B JACATCIIbHOCTD, OLICHUBATD

- YMCTbH OIICPHUPOBATH IMOHATHUAMHU: JABUKCHHUC B IPOCTPAHCTBC,
momo0HbIe (PUTYpHI B MPOCTPAHCTBE; HCIOIB30BaTh OTHOIICHHE
[UIOIIAZel TMOBEPXHOCTEW M 00BeMOB MOAOOHBIX (uryp mpy
[PELICHNH 3a]1a4;

- YMEThb BBIYHMCIATH T'€OMETPUYECKHE BEIWYMHBI (IJIMHA, YTOJ,
TUI011a1b, 00bEM, IUIOIA/b TOBEPXHOCTH), HCIONb3YS H3Y4YCHHbIC
(bOpPMYJIIBI U METO/IBI

COOTBCTCTBUC PEC3YJILTATOB LECIAM
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15. PexoMeHayeMoe KOJMYECTBO 4YAaCOB HA OCBOEHHE IMPOrpamMMbl Yy4eOHOMH
AUCHUILINHBI:

MakcumanpHas yueOHast Harpy3ka odydaronuxcs 340 gacoB, B TOM YHCIIE:
o0si3aTenpHas ay IUuTOpHAast Harpy3ka ooyuaroruxcs 340 yacoB, U3 HUX:
MPOMEXKYTOYHAsl arTecTanus 24 Jaca.



2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOI JMCHHUIJIMHBI M BUABI Y4e0HOH padoThI

Buo yueonoit pabomut Oobvem uacos

MakcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 340
B T.4.
Oobs13aTesibHAsI ayAUTOPHAsI HATPY3Ka (Bcero) 316
OcHOBHOE coJiepKaHue 274
B T.4..

JIEKIIUOHHBIE 3aHATUS 220

MIPAKTUYECKHE 3aHATHS 54

IIpodeccuonabHO-OPHEHTHPOBAHHOE CO/lePKAHUE (COepPKAHNE

NMPUKJIAJTHOTO MOYJIAA) 42
B TOM YHCJIIE:
JIEKIMOHHBIE 3aHATHS 4
MIPAKTUYECKHE 3aHATHS 38

IIpomexyTouHas atTrecTauus B opMe IK3aMeHA 24




2.2. TemaTnuyecKMii IJIAH U COJepkaHMe YUeOHON qucuMIIMHbI MaTemaTuka

HaumenoBanmue pasjaesioB| Coaep:xanue yueOHOro MmaTepuasa, JjadopaTopHbie  Npaktudyeckue | O0bem YpoBenb | ®@opmMupyembie
U TeM 3aHAITHS, IPUKJIATHON MOIYJIb 4acoB OCBOEHHSI | KOMIEeTEeHIHH
(mpu HAJIMYMH)
1 2 3 4 5
OcHOBHOE COJIep KaHNE
Pa3znen 1. [loBTOpeHHe Kypca MATEeMAaTHKH OCHOBHOM IIKOJIbI 20 OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07
Tema 1.1 Uenpr u 3amaunCopep:kanue yueOHOTo MaTepuana
MaTEMaTHKU TPU OCBOCHHUHU —
ba3oBble 3HaHWS W yMEHHS 10 MaTeMaTHKE B MPO(ECCHOHAIBHONH U B 2
CHEIHATbHOCTH .
MOBCETHEBHON 9
NEesATEIbHOCTH.
UIeKunoOHHOE 3aHATHE
Tema 1.2 Yucma  uCoznepxanue yueOHOro MatepHuasia
BBIYHCTICHUS. BhIpakeHUs H——
JleficTBUST HaJg TOJOXUTEIBHBIMA M OTPHUIATEIIBHBIMA  YHCJIAMH, 2
npeoOpa3oBaHus .
OOBIKHOBEHHBIMH M JCCATHYHBIMU JpoOsMHU. JIEWCTBUS CO CTENEHSMH, 9
(hOpMYJTBI COKPAIIEHHOTO YMHOKEHHS.
JlekiimonHoe 3aHsTHE
Tema 1.3. T'eomerpusi HallpodeccuoHAIBLHO-OPHEHTHPOBAHHOE  COAep:KaHHe  (ColeprKaHue
TUIOCKOCTH MPUKJIATHOT0 MOYJIA) 9
Bunel miockux ¢uryp w ux Iiomanb. [IpakTHKO-OpHEHTHPOBAHHBIE 2

3aa4yu B KypCC€ rcOMCTPHHU HaA IJIOCKOCTHU
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HpaKTI/IHCCKOC 3aHATUC

Tema 1.4 IlpoueHTHBIE

Coneprkanue y4eOHOro MaTepHuaia

BBIYMCIICHUA

HpOCTHG IIPOLCHTEI, PAa3HbIC crocoObpl mx BeuMcieHus. CIIOKHBIE
IMPOLCHTLI

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 1.5 VYpaBHenus u

Copep:xanue yueOHOro MaTepuana

HCPAaBCHCTBA

Jlunelinbie, KBaJipaTHBIC, IPOOHO-IIMHEWHBIC YPaBHEHUSI U HEPABEHCTBA

HpaKTI/I‘leCKOC 3aHATUC

Tema 1.6 Cucremsl

Coneprkanue y4eOHOro MaTepraia

YPAaBHEHUI U HEPABEHCTB

CriocoOBlI pelieHus: CUCTeM JIMHEWHBIX ypaBHeHul. [lonsaTus: marpuna 2x2
u 3x3, onpenenutens marpuubl. Meton [Maycca. Cuctembl HETMHEHHBIX|
ypaBHeHUH. CHCTEMBI HEPaBEHCTB

JlekinoHHOE 3aHATHE

Tema 1.7 Bxonnoii

Copep:xanue yueOHOTO MaTepuana

KOHTPOJIb

Brruucnenus u npeobpa3zoBaHus. YpaBHEHMs U HepaBeHCTBa. | eomeTpus
Ha IIOCKOCTH

HpaKTI/I‘-ICCKOC 3aHATUC

Pa3znen 2. [IpaMble U JIOCKOCTH B MPOCTPAHCTBE

20

Tema 2.1. OCHOBHEBIE

Conep:xanue yueOHOT0 MaTepHana

OK-01, OK-03, OK-
04, OK-07
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OHATUA CTEPEOMETPHUU.
Pacnonokenre mpsSMBIX U
MJIOCKOCTEN

[Ipenmer crepeomeTpun. OCHOBHBIE MOHATHUS (TOYKA, MpsiMasi, TNIOCKOCTbD,
mpocTpancTBo). OCHOBHBIE akCHOMBI cTtepeoMerpuu. Ilepecekarommumecs,
napajuleJibHble M CKpeluBaroluecs: mnpsimple. llpusHak u  cBOHCTBO
CKpeuIMBaromuxcs npsaMbix. OCHOBHBIE TPOCTPAHCTBEHHBIE (PUTYPBI.

HCKHI/IOHHOC 3aHATUC

Tema 2.2. IlapamienbHOCTh

Copep:xanue yueOHOro MaTepuana

MPAMBIX, IpsAMON 51
MIOCKOCTH, TNIOCKOCTEH

[Tapamiensubie npsiMast U mIockocTh. Onpenenenue. [Ipuznak. CBoiicTBa
(c nokaszarenbcTBOM). [lapamiensHbie miockoctu. Onpenenenue. [Ipusnak.
CpoiicTBa (C  JOKa3aTrelbCTBOM). TeTpa’ap H  €ro  AJICMEHTHI.
[Tapannenenumnen u ero anemMeHTbl. CBOMCTBA MPOTUBOIOIOKHBIX T'PaHEH U
nuaronaner napamwienenunesna. [loctpoenue ceuenunit. Pemmenue 3aaay.

JlekLinoHHOE 3aHATHE

Copep:xanue yueOHOT0 MaTepuana

Tema 2.3.
[lepneHUKyISIPHOCTD
MPSIMBIX, psAMOit 151

TJIOCKOCTH, IJIOCKOCTEM

[lepnieHUKyISIpHBIE TIPSMBIE. [TapamtensHbIE NIpsIMBIE,
MEePIEHIUKYISIPHBIE K  IUIOCKOCTH. [IpuM3HAK  NepreHInKYJIIpHOCTH
MpAMON U TIOCKOCTH. JlokazaTenbcTBO. [lepneHauKyisip U HaKJIOHHAas.
[lepnenauKynspHble  IUIOCKOCTH.  [IpM3Hak  NepHeHAMKYJISAPHOCTH
rockocTeil. JJokasarenbeTBo. PaccTossHUS B IPOCTPAHCTBE

JIEKIIMOHHOE 3aHATHE

Tema 2.4. Teopema o
TpeX MEepIEeHIUKYIIIpax

Coneprkanue y4eOHOro MaTepHaia

TeopeMa 0 TPEX NCPHUCHAUKYIIAPAX. I[OKEB&TCHBCTBO. Yron MCKAY HpHMOﬁ
1 IIJIOCKOCTBIO. YTOI MCXKAY MIOCKOCTAMU

JIeKIIMOHHOE 3aHATHE

Tema 2.5. IlapamnenbHble,

IpodeccuoHATLHO-OPHEHTHPOBAHHOE  COJdepKaHue (COoepKaHue

MEepIIeHAUKYIISIPHBIE,
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CKpCHIUMBAOIHUECA IIPAMBIC

MPUKJIATHOTO MOYJIfA)

4
IAKCOMBI CTEPEOMETPUH. IlepnenquKyIsApHOCTD IPSAMOM
U IUIOCKOCTH, MapajuIeNbHOCTh JBYX HpPSMBIX, [EPHIEHAUKYJISIPHBIX
[JI0CKOCTH, MEPIEHIUKYIISIPHOCTD IJIOCKOCTEN
[IpakTuueckoe 3aHaTHe
Tema 2.6. Pemenue 3amau.ComepikaHue yaeOHOTO MaTepuaa
[IpssMblE ¥ IIJIOCKOCTH B -
PacrionokeHne ~ mpsIMBIX M IUIOCKOCTEM B MPOCTPAHCTBE. 2
[IPOCTPAHCTBE N
[lepneHIUKYISIPHOCT U MapaJJICNIbHOCTh MPSAMBIX U IUIOCKOCTEH.
CxpeuiuBaronecs npsmole
[IpakTHueckoe 3aHsATHE
Pa3znen 3. KoopauHaThl 4 BEKTOPbI 16 OK-02, OK-03, OK-+
04, OK-07
Tema 3.1 HexaprobeiConiepkanue yueOHOro MaTepuania
KOOpPIUHATHI B —
JlexkapToBbl KOOpAMHATBl B npocTpaHcTBe. llpocteiimme 3agaun B 4

rnpoctpaHcTBe. PaccrosiHue
MEXIy JBYMS TOUYKaMH.
Koopannats! CepeINHB]

KoopAnHaTax. PaccTosiHre MeX 1y TBYMsl TOYKaMHU, KOOPJMHATHI CEPEIUHbI
OTpe3Ka

OTpe3Ka

JlekimoHHOE 3aHATHE

Tema 3.2 Bekrtopel B

Conepikanue y4eOHOro MaTepuaia
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MIPOCTPAHCTBE. VYron|
MEXIy BEKTOpaMH.
CkayiipHOE€  NPOU3BEICHUE

BeKTOpBI B ITIPOCTPAHCTBC. Crno’xeHre 1 BEIYUTaHHE BCKTOPOB. YMHOKEHHNE
BEKTOpPAa HA 4YHCJIO. KOMHJIaHapHBIe BCKTODPBLI. CKaJ'IHpHOC IIPON3BCACHUC
IBECKTOPOB. Paznoxenue BCKTOpa IO TPEM HCKOMIUIAHAPHBIM BCKTOpPaM.

BEKTOPOB KoopauHaTsl BEKTOpa, CKJIIPHOE IPOU3BECHNE BEKTOPOB B KOOPIMHATAX, 6
[YTOJI MEXKAY BEKTOPAMM, YTOJI MEXKAY IPSIMOM U IUNIOCKOCTBIO, YTOJ MEKIY
[JIOCKOCTSIMU.  YPaBHEHHME  IUIOCKOCTH. ['€OMETpHYECKHMH  CMBICTY
onpenenuTes 2x2
UlekiimonHoe 3aHsTHE

Tema 33 [IpakTuko-IIpodgeccnoHaAIbHO-OPHEHTHPOBAHHOE  COAep:kaHMe  (coaepsKaHUe

OPUEHTUPOBAHHBIE 33JaUYUPUKJIATHOTO MOAYJIA)

Ha KOOPJMHATHOU — —

IOCKOCTIH KoopaunatHass miockocTb. BbluMciieHne paccTOSHUNA W IUIOLIAACH Ha) 4
0ckoCcTH. KonnuecTBeHHbIE pacueThl
[IpakTHueckoe 3aHsATHE

Tema 3.4 Pemenune 3anau|Conep:kaHue yueOHOro MarepHuasia

KoopauHaTsl 1 BEKTOPBI
JlexapToBbl KOOpAMHATHI B MPOCTPAaHCTBE. BEKTOpPHl B MpOCTpPaHCTBE.
Cno’xeHue W BBIYMTAHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIO.
Kommianapueie  BekTopbhl.  CkansipHO€  IMPOU3BEAECHHE  BEKTOPOB.
PasnoxkeHne BeKTOpa 10 TpEM HEKOMIUIAHApHBIM BekTOopaMm. IIpocreiimme 2
3ajaul B KoopauHatax. KoopauHaTel BeKTOpa, pPACCTOSIHUE MEXKIY
TOYKaMH, KOOpIMHATBl CEpeAMHbl OTpe3Ka, CKaJSPHOE IMPOU3BEIACHHE
BEKTOPOB B KOOP/AMHATAX, YTOJI MEXKAY BEKTOPaMH, YTOJI MEXKIY MPSAMOM U
MJI0CKOCTBIO, YTOJI MEX]TY MIOCKOCTAMU
[ IpakTnueckoe 3aHaTHe

Paznen 4. OcHoBbl TpUroHoMerpuu. Tpuronomerpuyeckue QyHKIUU 40 OK-01, OK-02, OK-

Tema 4.1

Conep:xanue yueOHOTO MaTepuana

03, OK-04, OK-05,
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Tpuronomerpuueckue
(GYyHKIUH — TTPOU3BOJIBHOIO
yria, yuacia. PaguanHas u
rpaxycHas Mepa yria

Panuannas mepa yria. [loBopoT TOYKM BOKpYr Hayajla KOOpJMHAT.
Onpenenenue cuHyca, KOCHHYcCa, TAHT€HCA U KOTaHreHca. 3HaKu CHHYca,
KOCHHYCA, TAHI€HCA W KOTAHT€HCA IO YETBEPTSIM. 3aBUCUMOCTH MEXKIY)|
CUHYCOM, KOCUHYCOM, TAHT€HCOM M KOTAaHT€HCOM OJITHOTO U TOTO K€ yTIJia

JlekimoHHOE 3aHATHE

Tema 4.2 OCHOBHEBIE

Copep:xanue yueOHOro MaTepuana

TPUTOHOMCETPHUYCCKHUC
TOXACCTBA. CDOpMy.TIBI
MPHUBCACHUA

Tpuronomerpuyeckue ToxxaectBa. CuHyC, KOCUHYC, TAHI'€HC U KOTAHI€HC
YIJIOB O ¥ - 0. POpMYyJIBI IPUBEICHUS

JIeKLIMOHHOE 3aHATHE

Tema 4.3 CuHyc, KOCHHYC,

Coneprkanue y4eOHOro MaTepuaia

TaHI€HC CYMMBI U Pa3HOCTH
nByx yriaoB. CuHyc H
KOCHHYC JBOMHOIO yIJIa.
DopMysl IIOJIOBUHHOIO
yriaa

Cymma U pasHocTh cuHycoB. CymMMma M pa3HOCTb KOCHHYcoB. CHHYC U
KOCHHYC JIBOWHOTO yriia. @opmyiibl ojoBUHHOTO yria. [Ipeobpa3zoBanus
CYMMBbI TPUTOHOMETPHUYECKUX (YHKLUH B MPOU3BEJICHHE U TPOU3BEICHUS
B cymMMy. BbIpaxeHue TpUrOHOMETpHUYECKUX (YHKIMH uepe3 TaHIeHC
MTOJIOBUHHOTO apryMeHTa. IIpeobpazoBanus IPOCTENIINX|
TPUTOHOMETPHUECKUX BBIPAKEHUI

OK-06, OK-07

JlekinoHHOE 3aHATHE

Tema 4.4 OyHkuuu, ux
CBOIiCTBA. Crioco0nl
3aaHus QyHKIMNA

Copep:xanue yueOHOTO MaTepuana

O6nacTh ompeseNieHuss U MHOXECTBO 3HaueHuM (yHKuuid. YETHOCTS,
HEYETHOCTD, MEPUOTUIHOCTh PYHKIMHI. CriocoObl 3a1anus QyHKUIMN

JIEKIIMOHHOE 3aHSITHE

Tema 4.5

Coneprxkanne ydeOHOTo MaTepurana

34




Tpuronomerpuueckue
GyHKIIMM, WX CBOICTBa U
rpaduKu

OO0nacTp ompeneneHuss U MHOXKECTBO 3HAUYEHHH TPUTOHOMETPUYECKHUX
bynkimii. YETHOCTH, HEYETHOCTD, MEPHOANYHOCTh TPUTOHOMETPHUIECKHX
¢ynkuuid. CBoiicTBa 1 rpaduKu PyHKIUN y = cOS X, Y =Sin X, y =tg X, y =
ctg X.

HCKHI/IOHHOC 3aHATHUC.

Tema 4.6 IIpeoOpazoBanmue]

Copep:xanue yueOHOro MaTepuana

rpaduxos
TPUTOHOMETPHYECKUX
byHKIUI

Cxatue 1 pacTsHKeHHE TPa@UKOB TPUTOHOMETPUYECKHUX (QYHKINH.

[Ipeobpa3oBanue rpaduKOB TPUTOHOMETPUUECKUX (PYHKIIHIA

[IpakTHueckoe 3aHsATHE

Tema 4.7 Omucanue
HpOH?;BOI{CTBGHHBIX

IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE  COJepkaHue  (Colep:KaHue
MPUKJIATHOTO MOTYJIs)

[IPOLECCOB €  HOMOILBIO
rpadukoB QpyHKUINN

Vcnonbp3oBaHWe  CBOICTB ~ TPUTOHOMETpUYECKMX  (QyHKIuil B
npoecCHOHATIBHBIX 3a/jauax

[IpakTHueckoe 3aHsATHE

Tema 4.8 OGparHbie

Coneprxkanue y4eOHOro MaTepuana

TPUTOHOMETPUYECKHUE -

o OOpaTtHbIe TpUroHOMeTpUudYeckue GyHkIu. x cBoicTBa U rpaduKu
UIeKunoOHHOE 3aHATHE

Tema 4.9(Conepsxanne ydeOHOT0 MaTeprasa
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Tpuronomerpuyeckue
YpaBHEHUS U HEPABEHCTBA

YpaBHEHHE cOS X = a. YpaBHEHHUE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
PelieHne  TPUTOHOMETPUYECKUX  YPABHEHUHM  OCHOBHBIX  THIIOB:
[IPOCTEHIINE  TPUTOHOMETPUYECKHE  ypaBHEHHUSA,  CBOJALIMECS K
KBaJIpaTHbIM, PEIIAEMBbIE PA3JIOKEHUEM HA MHOXKUTEIH, OJHOPOJHBIE.
[Ipocreiilre TPUroHOMETPUYECKHE HEPABEHCTBA

HCKHI/IOHHOC 3aHATHUC.

Tema 4.10 CucreMsl

Coneprkanue y4eOHOro MaTepuaia

TPUTOHOMETPUYECKUX — —
. CucTeMbl TPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHUHN
YpaBHEHUIM
JlekiimonHoe 3aHsTHE
Tema 4.11 PemenueConeprxanune yaeOHOTO MaTepuaa
3a7ad4. OCHOBBI -
[TpeoOpazoBanue TPUTOHOMETPUUYECKUX BBIPKECHHI. Pemenue
TPUTOHOMETPHH. -~
TPUTOHOMETPUYECKUX YpPaBHEHUM W HEPABEHCTB B TOM YHCIE C
TpuroHomeTpudeckue . .
MCIIOIb30BAaHUEM CBOMCTB (DYyHKIIUMA.
byHKIIIHI

HpaKTqucxoe 3aHATUC

Paszgea 5. KommiekcHbie 4

ucjaa

Tema 5.1 KommiekcHsie
qucia

Copep:xanue yueOHOTO MaTepuana

TloHATHE KOMIIIEKCHOTO YHCIA. COHpSDKeHHBIG KOMIIJICKCHBIEC YHCIJIA,
MOJTyJTb X apTYMEHT KOMIUIEKCHOTO 4ncia. Dopma 3armnucu KOMIUIEKCHOTO
yucina  (reoMeTrpuyeckas, TPUTOHOMETpHYEcKas,  anredpamdeckasi).
ApudmeTrueckue JeiCTBUS ¢ KOMITJIEKCHBIMH YHCIIaMU

JIEKIIMOHHOE 3aHSITHE

Tema 5.2 IIpumeHeHue

Coneprxanne ydeOHOTo MaTeprana
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KOMIIJICKCHBIX YUCECII

Brmonnenue pacu€ToB C IOMOIIBKO KOMIIUIEKCHBIX YHCCI. HpI/IMepBI
IMCITIOJIBb30BaHNA KOMIIJICKCHBIX YHCCJI

4

[TpakTuyeckoe 3aHsATHE

Pa3nen 6. [IpousBoaHas pyHKIUM, ee MIPUMEHEHHE 40 OK-01, OK-02, OK-
03, OK-04, OK-05,

Tema 6.} [MonstueConepxanre yaeOHOTO MaTeprana OK-06, OK-07
MIPOU3BOTHOM. >

OnpeneneHre YUCIOBOW IMOCIEIOBATEILHOCTH M CIIOCOOBI €€ 3aJaHHUs.

CBoiicTBa 4YHCIIOBBIX IOCHe[oBaTeabHOCTeH. Onpenenenue mpezaena 4

MOCIIe0BAaTEeIbHOCTU. BbIunciIeHne TMpeaenoB MOCIeI0BaTEIbHOCTEH.

[lpenen ¢yuknum Ha OeckoHewuHocTH. Ilpeaen ¢GyHKIMHM B TOUKe.

[Ipupamienue aprymenTta. [Ipupamenue Gpynkuuu. 3agaun, NpUBOASIIUE K

MOHATHIO Mpou3BoAHON. OrmpeneneHue MPOU3BOAHON.  ANTOPUTM

OTBICKAHUS IPOU3BOIHOMN

UIeKunOHHOE 3aHATHE
Tema 6.2 IlpousBonubieConep:xanue yueOHOro MaTepuasia
R pa3HOCTHd)0pMynLI mudpepenumponanus. [Ipasuna quddepeHurpoBaHus 4
MIPOU3BECHNUS, YACTHOTO

UlekinoHHOE 3aHATHE
Tema 6.3 IlpousBonubieConepxanue yueOHOro MaTepuasia
TPUTOHOMETPHYECKHUX —
(byHKii. HpOI/I3B0I[Ha}IOHpeHeHeHHe cioxHor (pyHkmuu. [Ipow3BogHAS TPUTOHOMETPUIECCKUX 6

CJIOKHOW (DyHKIIMH

bynkuuii. [IpousBoaHas cinoxHol GyHKINN

JIEKIIMOHHOE 3aHSITHE

Tema 6.4 TIloustue o

Conep:xanue yueOHOT0 MaTepHana
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HETIPEPBHIBHOCTH  (PYHKITUH.
MeTo1 MHTEpBaJIOB

[lonstue HenpepbiBHOW (yHKIMU. CBOWCTBA HENMPEPHIBHOW (DYHKITHH.
CBsi3b MEXIYy HENPEpbIBHOCTHIO U U depeHIINPYyeMOCThI0 (YHKIMH B
TOYKEe. AJTOPUTM pPEIlIEHUS HEPABEHCTB METOJIOM MHTEPBAJIOB

JlekiimoHHOE 3aHATHE

Tema 6.5 Coneprxkanue ydeOHOro MaTepurania

['eomeTprueckuii nl eomeTpruecKkuin CMBICJI TPOU3BOIHON (PYHKIUU - YIJIOBOHI
(U3NYEeCKU  CMBICIT KOX(QPUIHMEHT KacaTelbHOW K Tpapuky (yHKIMH B TOYKE. YpaBHEHHE
[IPOU3BOIHOM KacaTeNbHOW K TrpaduKy (YHKIHUA. AJTOPUTM COCTABIICHHS ypaBHEHUS

KacaTenbHOU K rpaduky dyHkiun y=f(x)

JlekinoHHOE 3aHATHE

Tema 6.6 @Ousnueckuif]
CMBICJI TIPOM3BOJIHON B
mpodeccnoHambHBIX
3aauax

Coneprkanue y4eOHOro MaTepuaia

dusznueckuii  (MEXaHUYECKUH) CMBICT TPOU3BOJHON — MIHOBEHHAs]
CKOPOCTh B MOMEHT BpeMeHH t: v =S’ (t)

[IpakTHueckoe 3aHsATHE

Tema 6.7 MOHOTOHHOCTH
(byHKIMH. Toukn

Copep:xanue yueOHOTO MaTepuana

OKCTpEMYyMa

Bospacranne u yObiBaHM€ (YHKIIMH, COOTBETCTBHE BO3pACTaHUS W
yObIBaHUSI PYHKIIMU 3HAKY TPOU3BOHON. [IoHATHE TPON3BOJHOMN BBICIIETO
MOPsIAKA, COOTBETCTBHME 3HAKa BTOPOM IPOM3BOJHOM BBIITYKIOCTH
(BorHYTOCTH) (DYHKIIMM HA OTpe3Ke. 3aJauyd Ha MAKCUMYM U MHHHMYM.
[ToHATHE AaCUMIITOTBI, CIIOCOOBI MX ONpeAeTIeHNs. AJITOPUTM HCCIeI0BAHUS
(YHKIIMK ¥ TIOCTPOEHHS ee TpaduKa ¢ IOMOIIBI0 MPOU3BOAHOM. [[poOHO-
nmUHeHHas QyHKIUSA

JIeKIIMOHHOE 3aHATHE

Tema 6.8 Uccnemnosanue

Conep:xanue yueOHOT0 MaTepHana
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(GyHKIUH W [OCTPOCHHE

VccnenoBanue pyHKIIMM HA MOHOTOHHOCTD M ITOCTPOCHHE I'PaUKOB.

rpadgukoB

JlekiimoHHOE 3aHATHE

Tema 6.9 HaubOonbiiee u

Copep:xanue yueOHOro MaTepuana

HaMMECHBIIICe 3HAYCHUS]
byHKIIHI

Haxoxxnenne HauOONbIIET0 W HAWMEHBIIETO 3HAuYCHUH  (QyHKIWMA,
MOCTPOEHHE TIpa(UKOB MHOTOWICHOB C HCIOJIb30BAHHEM amlmapara
MaTEMaTHYECKOr0 aHaJIn3a

JIeKIIMOHHOE 3aHATHE

Tema 6.10 Haxoxmenue
ONITUMAJILHOTO Pe3yJIbTaTa ¢

IIpodeccuoHaIbLHO-OPMEHTHPOBAHHOE  COJepkaHue  (Colep:KaHue
MPUKJIATHOTO MOTYJIs)

[MOMOILIBIO TPOU3BOJAHON B
MMPaKTUYECKUX 3a7a4ax

Haumenbiee 1 HanboblIee 3HAYEHNE (by'HKI_II/II/I

[IpakTHueckoe 3aHsATHE

Tema 6.11 Pemenue 3amau.

Coneprxkanue ydeOHOro Matepuana

[IpousBonHas (yHKUUH, ee
[pUMEHEHNE

Dopmyinel ¥ npaBuia auddepenunpoBanus. McecnenoBanue QyHKUui c
MOMOILBIO Tpor3BoIHON. Hanbonbiee n HanMeHblee 3Ha4eHNs QyHKINY

[IpakTHueckoe 3aHsATHE

Pa3znes 7. MHOrOrpaHHMKH ¥ TeJ1a BpallleHUs

38

OK-01, OK-02, OK-

Tema 7.1 Bepmmnsl, pedpa,
rpaHu MHOTOTPaHHUKA

Coneprkanue y4eOHOro MaTepHaia

ITonsatue MHororpaHHuka. Ero sieMeHTH: BepUIMHBI, pedpa, TpaHu.
Jlnaronanp. Ceuenue. BbIMyKiible 1 HEBBITYKJIbIE MHOTOTPAaHHUKHU

JIeKIIMOHHOE 3aHATHE

Tema 7.2 [Ilpuzma, ee

Conep:xanue yueOHOT0 MaTepHana

03, OK-04, OK-05,
OK-06, OK-07
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COCTaBJISIIOLINE,  CEYCHHE.
[lpssmMass u  mpaBWIbHAA

[lonstue mpusmel. Ee ocHOBaHuS M OOKOBbIE I'paHU. BpicoTa MpHU3MBI.
[Ipsimas u HaksioHHas npusMma. [IpaBunbHas npusma. Ee ceuenue

[IPU3MBI

JlekimoHHOE 3aHATHE

Tema 7.3 Ilapannenenunen,

Copep:xanue yueOHOTo MaTepuana

ky0. Ceuenue kyo0a,
napauiesienumne1a

[Tapannenenunen, CBOMCTBa NPSAMOYTOJIBHOTO Napaienenurnena, Kyo.
Ceuenue ky0a, mapajiesienumneaa

JIeKIIMOHHOE 3aHATHE

Tema 7.4 Ilupamuna, ee

Coneprkanue y4eOHOro MaTepuaia

COCTaBIISTIIONINE, CCUCHHE.
[IpaBuibHas nupaMuaa.
YcedeHHas nupamMuaa

HI/IpaMI/II[a n ee deMeHThl. CeueHue nmupamMubl. HpaBI/IJ'IBHaH nmupamMuyaa.
'YceueHHas nupaMuaa

JlekinoHHOE 3aHATHE

Tema 7.5 BokoBas u moyiHas

Coneprxkanue y4eOHOro MaTepuana

IMOBCPXHOCTDH IIPU3MEI,
MUpaMHnJIbl

IInomans OOKOBOM M IOJIHOM TOBCPXHOCTHU ITPU3MBEI, ITUPAMUBI

JlekimoHHOE 3aHATHE

Tema 7.6 CummeTpusi B

Coneprxkanue y4eOHOro MaTepuana

KyOe,  mapaienenurene,
Npu3Me, IHpaMuse

CI/IMMeTpI/IH OTHOCHUTCIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
CI/IMMCTpI/ISI B Ky6e, napajuieJenmIeac, npu3sMe, nupaMmuac

JIeKIIMOHHOE 3aHATHE

Tema 7.7 IlpaBuibHBIE

Copep:xanue yaeOHOTO MaTepuana

MHOTOI'PAHHUKH, ux
CBOMCTBA

IlonsTue IMMpaBUJIBHOT'O MHOTI'OrpaHHUKa. CsoiicTBa IMPpaBUJIbHBIX]
IMHOT'OI'PpaHHUKOB
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HpaKTI/IHCCKOC 3aHATUC

Tema 7.8 Uwmnngp, ero
coctapisaromme. CedyeHn
[ATHHIpA

Copep:xanue yueOHOro MaTepuana

[unmuuap u ero snemMenTsl. CeueHne NUINHIPA (apaiieIbHOe OCHOBAHUIO
1 ocu). PazBepTka nunuuapa

HCKHI/IOHHOC 3aHATUC

Tema 7.9 [Ipumepsy
CUMMETpUH B mpodeccun

IIpodeccOHAILHO-OPHEHTHPOBAHHOE  CO/lepakaHHe  (colep:KaHue
MPUKJIATHOT0 MOIYJISA)

CuMMeTpHs B IPUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY

[IpakTHueckoe 3aHsATHE

Tema 7.10 Konyc, ero
cocrapistome.  CedeHue
KOHyCa

IIpodeccuoHaILHO-OPHEHTHPOBAHHOE  coJep:kaHue  (coJep:KaHue
MPUKJIATHOTO0 MOIYJIs1)

Konyc u ero snementsl. CeueHue KoHyca (IapajuieibHOE OCHOBAHUIO U
MPOXO/sIIee Yepe3 BepIINHY ), KOHUUeCKHe ceueHus. PazBepTka koHyca

JIEKIIMOHHOE 3aHATHE

Tema 7.11 VYceuennsnlil
KOHYC. Ceuenn
YCEYEHHOTO KOHYyCa

Coneprxkanue y4eOHOro MaTepuana

YceueHnblii konyc. Ero obOpasytomas u BbicoTa. CedeHue yceueHHOro
KOHyca

JIeKIIMOHHOE 3aHATHE

Tema 7.12 Illap u cdepa, ux
CeUCHMS

Copep:xanue yaeOHOTO MaTepuana

[[lap u chepa. Bzammuoe pacmnonoxkenue chepbl u miockoctu. CeueHne
mapa, chepbl

JIEKIIMOHHOE 3aHSITHE
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Tema 7.13 Ilousatue 00
00beMe Tena. OTHOIIEHU

Copep:xanue yueOHOro MaTepuana

[Tonstne 006 oObeme Tema. OObeM KkKyba ©  TPSIMOYTOJBHOTO 4
00BEMOB MOTO0HBIX TEJ
napaienenunena. OoveM npusmbl U nuauHApa. OTHOIIEHHWE 00BEMOB
MoAOOHBIX TeJ. ['eoMeTprUecKuil CMBICI OIIPeIeTUuTENs 3-T0 MOopsaKa
UlexunoHnHoe 3aHATHE
Tema 7.14 O0bembl U Conepxanne yaeOHOTo MaTepuana
TUIOILAIA MMOBEPXHOCTEN v
e O6beMbl mupamMubl U Konyca. O0bem mapa. [Tnomaau noBepxHocTeit Ten 2
JIeKunOHHOE 3aHATHE
Tema 7.15 KombOunauunCopaep:xanue yueOHOTo MaTepuana
MHOTOTPAaHHUKOB W Tell
KoMOuHaImu reoMeTpUIeCKuX Tell 2
BpallCHUS
[IpakTuueckoe 3aHaTHe
Tema 7.16 I'eomerpuueckuelCoaepkanue yaueOHOT0 MaTeprana
KOMOMWHAITMH Ha TIPAKTHKE =
Vcnonb30BaHne KOMOMHAIMA MHOTOTPAaHHUKOB M TEJI BpAalEHUS B 2
MPaKTUKO- OPUEHTHUPOBAHHBIX 3a7[a4ax
[IpakTudeckoe 3aHaTHE
Tema 7.17 PemennelConeprxanne yaeOHOr0 MaTepurana
3ajad.
OO0BEeMBI U IJIOIAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAIICHUS
MHOTOTpaHHUKH U TelNa
BpALICHUSA [IpakTrueckoe 3aHsATHE 2
Paznea 8. IlepBooOpasHas pyHKuum, ee npuMeHeHUe 18 OK-01, OK-02, OK-

Tema 8.1 IlepBooOpazHas

Conep:xanue yueOHOT0 MaTepHana

03, OK-04, OK-05,
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b yHKIIH. [IpaBunal
HAX0XKICHHS
11EepBOOOPA3HBIX

3amadya O BOCCTAHOBJICHUHM 3aKOHA JBMDKEHHUS IO W3BECTHOH CKOPOCTH.
[Tonsatue wunHTerpupoBaHus. O3HAKOMIICHHE C TOHITHEM HWHTErpaia U
nepBooOpazHoit s Qynknmm  y=f(x). Pemenwe 3amau Ha CcBs3b
MepBOOOpa3HON W €€ TPOM3BOAHON, BBIYMCICHUE IMEPBOOOPA3HON IIs
nanHor (ynkuuu. Tabmuma dopMys I HAXOXKICHUS MEPBOOOPA3HBIX.
M3ydeHwne mpaBuiia BEIYUCICHHSI IEPBOOOPA3HON

JIeKILIMOHHOE 3aHATHE

OK-06, OK-07

Tema 8.2 [Tnomans
KPHUBOJIMHEHON Tpaneuuu.
@opmyna  HeroroHa
JleiiOHMIIa

Coneprkanue y4eOHOro MaTepuaia

321,[[8.‘{1/1, NpUBOJAIIMEC K IIOHATHUIO OIPCACICHHOIO HHTCrpajlla — O

BBHIYMCIICHUH TIJI0IA 1 KPUBOJIMHEWUHOMN TpaAIleUy, O IEPEMEILIEHUH TOUKH.
[Tonstue ompenenéHHOro WHTErpana. ['eomMeTpuueckuil u (PU3NUYSCKHMA
cMbICH onpeneneHHoro uaterpana. ®opmyna Herotona— Jleitbuuna

JlekinoHHOE 3aHATHE

Tema 8.3 HeonpeneneHHsii
151 ONIPEEIICHHBIN
MHTETpaJIbl

Copep:xanue yueOHOTO MaTepuana

IlousTue HCOMPECACIICHHOI'O MHTETpajia

JIEKIIMOHHOE 3aHATHE

Tema 8.4 [Ilonsatue 00
ONPEIEICHHOM HHTETpae
Kak  IUIOLIAIH

KPUBOJIMHEWHOMN Tpanenun

Coneprxkanue ydeOHOro MaTepuana

['eomeTpuyeCcKuil CMBICT ONIPEACICHHOTO UHTETpaja

JIEKIIMOHHOE 3aHSITHE

Tema 8.5 OnpeneneHHbIN
MHTETpaj B )KU3HU

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE  COJAEpPKaHHe  (CoAep:KaHHUe
MPHUKJIATHOT0 MOAYJISA)

['eomeTpuyecKuil CMbICI ONpenesIeHHOro narerpaina. ®opmyina HeroToHa -
JleitOnuna. Pemenne 3amay Ha MPUMEHEHHE WHTETpasa JUisi BEIYMCICHHS
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(1)I/I3I/ILICCKI/IX BCJIIMYHH U nnomaz[eﬁ

HpaKTI/IHCCKOC 3aHATUE

Tema 8.6 Perenue

Coneprkanue y4eOHOro MaTepHuaia

3ajad.
[lepBooOpasznas  yHKIUH,
ee MPUMEHEHHE

[lepBooOpasznas ¢yukuuu. IlpaBuna HaxoxkaeHus mnepBooOpasHbiXx. Ee
[IPUMEHEHUE

[IpakTHueckoe 3aHsATHE

Pasnen 9. Ctenenn u KOpH

u. Crenennast QyHKIus

18

OK-01, OK-02, OK-

Tema 9.1 Crenennasn

Copep:xanue yueOHOro MaTepuana

(byHKIUS, ee CBONCTBA

[loHsATHE KOPHS N-OW CTENEHU U3 JEUCTBUTEIBHOTO yncia. OyHKIUHA y =
nVx  ux cBoiicTBa 1 rpaduki. CBOHCTBA KOPHS N-0if CTENCHN

JIEKIIMOHHOE 3aHATHE

Tema 9.2 IlpeoOpazoBanue]

Coneprxkanue ydeOHOro MaTepuana

BBIPA)KCHUH ¢ KOPHAMH N-0H|
CTEIIEHU

ITpeoOpa3oBaHue UPPALIMOHATBHBIX BBIPAKEHHH

JIEKIIMOHHOE 3aHATHE

Tema 9.3 CBoiicTBa CTENIEHU

Copep:xanue yaeOHOTO MaTepuana

C paInoHaIbHBIM u
e CTBUTENbHBIM
MTOKa3aTeJIIMUA

[lonsiTrie creneHu ¢ JIOOBIM palMOHATIBHBIM Moka3aTeneM. CTeneHHbIe
(yHKIIUH, UX CBOMCTBA U IrpaduKu

JIEKIIMOHHOE 3aHSITHE

Tema 94 Pemenue

Conep:xanue yueOHOT0 MaTepHana

03, OK-04, OK-05,
OK-06, OK-07
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MppalMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

PaBHOCUIIBHOCTH UppaIlOHATBHBIX YPaBHEHHUM U HepaBeHCTB. MeTo bl NX
peuieHus. Penenne nppalnoHaibHbIX YpaBHEHUN U HEPABEHCTB

JlekimoHHOE 3aHATHE

Tema 9.5 Ctenienn U

Copep:xanue yueOHOTo MaTepuana

KOpPHH. Crenennas - -
DyHKLIS Onpenenenue creneHHord (yHknuu. Mcnonp3oBaHUE €€ CBOWCTB IPH 2
[pELIEHNN YpPAaBHEHUI 1 HEPABEHCTB
[IpakTuueckoe 3aHaTHe
Paznen 10. [loka3aTenbHas pyHkus 16 OK-01, OK-02, OK-
03, OK-04, OK-05,
Tema 10.1 IlokazatenbHas(Copep:kaHue yueOHOTO MaTepuana OK-07
(byHKIUS, €e CBONCTBA —
CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENIbHBIM MOKa3aTeneM. OnpeneneHue
[OKa3aTeabHOM (YHKIMHM, €€ CBOHCTBA U TIpaduK. 3HAKOMCTBO C 4
MPUMEHEHUEM T[IOKa3aTeabHOW (QyHKkuuu. PemeHne mnoka3aTelbHbBIX
ypaBHEHUN (DYHKIIMOHATILHO-TpaQUUIECKUM METOI0M
JlexunonHoe 3aHsATHE
Tema 10.2 PemenueConepxanue yueOHOro marepuaa
[MOKA3aTEIbHBIX YPABHEHUH| — —
i HOPABCHCTS Perienue nokasareabHbIX YpaBHEHHI METOIOM YpaBHHUBAHUS MTOKa3aTesei, 6
METOZOM BBEJIEHUS HOBOM IMEpPeMEHHOW, (PyHKIMOHAIbHO-TpahuyecKuM
MeToIoM. Pemenne nokasarenpHbIX HEPABEHCTB
[IpakTHueckoe 3aHsATHE
Tema 10.3 CuctembiCozepkaHue yueOHOro Marepuana
MoKa3aTeIbHBIX YPaBHEHUN —
Pemrenne cucreM Mokas3aTeNbHbIX YPaBHEHUN 4

JIEKIIMOHHOE 3aHSITHE
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Tema 10.4 Pemenue 3amau.ConeprkaHue yueOHOTO MaTepHasa
[TokazarenbHast GyHKIUS

PeleHne rnokasaTenbHbIX YPaBHEHUI METOIOM YPaBHUBAHUs [10Ka3aTeseH
Y METOJOM BBEJICHMsS HOBOW II€peMEHHOW. PeleHue moka3aresbHbIX|
HEPABEHCTB

HpaKTI/IHCCKOC 3aHATUE

Pasnea 11. Jlorapugmsl. JJorapupmuyeckast pynkuus

30

OK-01, OK-02, OK-
03, OK-04, OK-05,

Tema 11.1  JlorapudmConepxanue yueOHOT0 MaTepuana
yrcaa. JecaTudHbIi
u HaTypaJIbHBIH]

norapu(Mbl, YUCIIO € JlekmmoHHOE 3aHATHE

Ulorapudm gucna. [lecATHIHBII U HATYPaTbHBIA JOTapr(MBbI, YUCIIO €

OK-07

Tema 11.2 CaoiicTBaConepkanre yaeOHOTO MaTepraia
morapu@moB. Omneparusi
norapu(pmMUpoBaHUs

CBoiicTBa norapudmos. Oneparus TorapuGMupoOBaHHsL.

JlekimoHHOE 3aHATHE

Tema 11.3|Conepxanue yueOHOro MaTepuana
Jlorapupmuueckas
(yHKIUS, €e CBOMCTBA

Ulorapudmuueckas GyHKIHS U ee CBONCTBA

JIEKIIMOHHOE 3aHATHE

Tema 11.4 PemennelConeprxanne yaeOHOTO MaTepraa

norapu(MUIecKux

N [TonstTre norapudmuueckoro ypaBHeHHs. Ormnepanus MOTCHIUPOBAHMUS.
YPAaBHEHUI U HEPABEHCTB

Tpu OCHOBHBIX MeETOAA pelIeHus JorapupMUUECKUX ypaBHEHHUI:
(yHKIMOHATBHO-TpapUUECKHi, METO/] MOTEHIIMPOBAHUS, METO/I BBEICHUS]
HOBOH nepemMenHoi. Jlorapudmuyeckrne HepaBeHCTBA
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HCKHI/IOHHOC 3aHATUC

Tema 11.5 Cucrembl
norapupMHUIECKUX
ypaBHEHUU

Coneprkanue y4eOHOro MaTepHuaia

AJTOPUTM  pelICHHUS CUCTEMBI ypaBHEeHUN. PaBHOCHIBHOCTH)
lmorapu(MUYECKUX YpaBHEHUI U HEPABEHCTB

JleknimoHHOE 3aHATHE

Tema 11.6 Jlorapudmbl B
[PUPOJIC U TEXHUKE

IIpodeccnoHaAILHO-OPHEHTHPOBAHHOE  coJep:kaHue  (coJep:KaHue
MPUKJIATHOTO0 MOIYJIs)

[Tpumenenne norapupma. Jlorapudpmuueckas cnmpanb B mpupozge. Ee
MaTeMaTHYECKUE CBOMCTBA

HpaKTI/IquKOC 3aHATUC

Tema 11.7 Pewenne
3anad. Jlorapudmsl.

Jlorapupmuueckas

b yHKIHS

Coneprkanue y4eOHOro MaTepuaia

Ulorapupmuueckas ¢yHkius. Pemenue nmpoctedmmx gorapupMUUEcKuX
YpaBHEHUN

[IpakTHueckoe 3aHsATHE

Pasnen 12. MHo:kecTBa. Ji1eMeHThI Teopuu rpagos

OK-01, OK-02, OK-

Tema 12.1 MuoxectBa

Copep:xanue yueOHOTO MaTepuana

TloHsITHE MHOKECTBA. HO)IMHO)KGCTBO. Onepam/m C MHO>XKXE€CTBaMH

JIEKIIMOHHOE 3aHSITHE

Tema 12.2 Omnepamuu ¢
MHOECTBAMHU

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE  COJAEpPKaHHe  (CoAep:KaHHUe
MPUKJIATHOTO0 MOLYJIs1)

Orneparuu ¢ MHOXKECTBaMU. PerieHne npuKiIaaHbIX 3a1aq

03, OK-07
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HpaKTI/IHCCKOC 3aHATUC

Tema 12.3 I'pacor

Coneprkanue y4eOHOro MaTepHuaia

[Tonsitue rpada. Ces3Hblii rpad, 1epeBo, HUKI rpad Ha IIOCKOCTH 2
[IpakTrueckoe 3aHsITHE
Tema 12.4 PemenuneConeprkanne yueOHOro MaTepuaia
3agady. MHOXeCTBa, —
Omneparuu ¢ MHOKecTBaMH. OTMCaHUE PEANbHBIX CUTyaIlui C MOMOIIIBIO 2
['padbl u X IpUMEHEHHE
MHOKecTB. [IpumeHenne rpadoB K peIIeHUIO 3a1a9
[IpakTuueckoe 3aHaTHe
Pa3znen 13. JiaeMeHTbl KOMOMHATOPUKH, CTATUCTUKHU U TEOPUH BEPOSITHOCTEH 22 OK-01, OK-02, OK-
03, OK-04, OK-05,
Tema  13.1  OcHoBubieConepkaHue yueOHOT0 MaTepuana OK-07
MOHATHS] KOMOWHATOPUKHU
[TepecTaHOBKH, pa3MEILICHUS, COUETAHUS. 4
UlekimoHHOE 3aHATHE.
Tema 13.2 CoOsbiTne,Conepikanue yueOHOro Marepuana
BEPOSITHOCTh COOBITHS.
CoBMeCTHBIC 1 HECOBMECTHBIE COOBITHA. TeopemMbl O BEPOATHOCTH CYMMBI
Cro)keHMe UM YMHOXXEHUE] .
N cOoOBITUH. Y CIOBHAsT BEPOSITHOCTh. 3aBUCHMbIE U HE3aBUCUMBIE COOBITHUS.
BEPOSITHOCTEMN . 4
Teopembl 0 BEpOSITHOCTH MPOU3BECHHS COOBITUH.
JlekiimonHoe 3aHsTHE
Tema 13.3 BepostHocTe BlIpodeccuoHAILHO-OPHEHTHPOBAHHOE  COAep:KaHHe  (ColeprkaHue
MpoheCCHOHATHHBIX MPUKJIATHOTO MOTYJIs)
3ajjayax — —
OTHOCUTENbHAST YacTOoTa COOBITHS, CBOHCTBO €€ YCTOWYHBOCTH. 9

CTaTUCTHUECKOE
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OIIPEACIICHUE BEPOATHOCTH. OHGHKa BEPOATHOCTHU COOBITHS

HpaKTI/IHCCKOC 3aHATUE

Tema 13.4  JluckperHas]

Coneprkanue y4eOHOro MaTepHraia

Clly4aiiHasi BEJIMYMHA, 3aKOH|
€€ pacIpeeIeHUs

Bunel ciywalinplx BenuuuH. OmnpenesieHue AUCKPETHOM —cllydalHOH
BEJIMYMHBI. 3aKOH PACMpPEICSICHUs] JUCKPETHOM ciy4ailHOM BeluduHbl. Ee
YHCIIOBBIE XapaKTEPUCTUKU

JlekinoHHOE 3aHATHE

Tema 13.5 3agaun
MaTeEMaTHYECKOH

Copep:xanue yueOHOro MaTepuana

CTaTHCTHKH

BapuanvoHHbII pan.  llomuron 4acToT U TUCTOrpamMMa.
CTaTUCTHYECKHE XapaKTEPUCTUKH psiJia HAOII0AaEMbIX JaHHBIX

JIeKLIMOHHOE 3aHATHE

Tema 13.6 CocraBieHue

IMpodeccuoHATLHO-OPHEHTHPOBAHHOE  COJEpPKaHUe  (Colep:KaHue

Tabnull W AMarpaMM  HaNPUKJIATHOT0 MOTYJIS)

IIPAaKTUKEC

[lepBuuHas 00paboOTKa CTAaTUCTHYECKUX JaHHBIX. ['paduueckoe ux
npencraBieHre. HaxoxaeHue cpeIHUuX XapaKTepUCTHK, HAOII0daeMbIX
NTaHHBIX

HpaKTqucxoe 3aHATUC

Tema 13.7 Pemenue 3agau.

Coneprkanue y4eOHOro MaTepHaia

DIIEMEHTBI
KOMOMHATOPHKH,
CTaTUCTUKH U TEOPHUH

JeMeHTsl KoMOMHAaTOpUKU. CoObITHE, BEPOSTHOCTH COOBITHS. Cl0oXKeHne
Y YMHOXXEHHE BEPOATHOCTEN

BEPOATHOCTEM

[IpakTHueckoe 3aHsATHE
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Pa3znen 14. YpaBHeHusi M HEPABEeHCTBA

22

Tema 14.1 PaBHOCHIBHOCTDH
YpaBHEHUN W HEPABEHCTB.
OO01IKe METOIBI PEIICHUS

Copep:xanue yueOHOro MaTepuana

PaBHOCMIIBHOCTh ypaBHEHMII M HepaBeHCTB. OmpeneneHus. OCHOBHbIE
TEOpPEMBbl PAaBHOCWIIBHBIX II€PEXOJAaX B YPABHEHUAX U HEPABCHCTBAX.

o N 4

OO1Ire METOABI pelIeHHs YPaBHEHHIA: TIepeXo/1 OT paBeHCTBA (QYHKIMU K
[PABEHCTBY apryMEHTOB /Il MOHOTOHHBIX (DYHKITHIA, METOJT pa3iIOKEeHHS Ha|
MHO>KHUTEIH, METOJT BBEICHUSI HOBOM
nepeMeHHOH, (PyHKIMOHAIbHO-TpadUUeCKUil METO
JlekumoHnHOE 3aHsTHE

Tema 14.2 TI'paduueckuiilCoxnep:xanue yueOHOro MaTepuana

METO/I pELICHNs] YpPaBHEHUN, —

HePABCHCTE OO011e MeTo bl pelIeHNs] HEPAaBEHCTB: NEPEX0]l OT CPAaBHEHUS 3HAYEHUN
(yHKIUI K CpaBHEHHIO 3HAYE€HUI apryMEHTOB JJI1 MOHOTOHHBIX (DYHKIIHA, 4
METOJI UHTEPBAJIOB, (QyHKIMOHAIbHO-Tpapuueckuii meros. I'papuueckuii
METO/] pELICHUS YPABHEHUH U
HEPABEHCTB
JlekumoHHOE 3aHsTHE

Tema 14.3 VpaBuenus uCoaepxanue ydueOHOro MaTepuasia

HEPABEHCTBA C MOJyJIEM —
Onpenenenue Moayis. Packpeite Moayss o onpenenenuto. [Ipocreitmne
ypaBHEHHMsI W HepaBeHCTBAa C MoayieM. lIpuMeHeHune paBHOCHIIBHBIX 4
MEepPEeX0/I0B B ONPEAEIECHHBIX TUIIAX YPaBHEHUI U HEPABEHCTB C MOJIyJIEM
UlexunonHoe 3aHATHE

Tema 14.4 VYpasaenus ulCozaep:kaHue yueOHOro MaTepuana

HEpaBeHCTBa v =
3HaKOMCTBO ¢ mnapaMeTpoM. I[Ipocrelinine ypaBHEHHsS M HEpaBEHCTBA C 6

OK-01, OK-02, OK-
03, OK-04, OK-05,
OK-06, OK-07
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rapameTpamMmu

rapamMeTpom

JlekiimoHHOE 3aHATHE

Tema 14.5 CocraBieHue u
periecHue
Mpo¢eCCHOHAIBHBIX 3324 C

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE  coJepkaHue  (copep:KaHMe
MPUKJIAJTHOTO MOYJIAA)

PerieHre TEKCTOBBIX 3aa4 NPO(ECCHOHAIBHOTO COEPKAHUSI

[MOMOIIIbIO YpaBHEHUI 2
[IpakTHyeckoe 3aHATHE
Tema 14.6 Pemenne 3amau.Copep:kanue yueOHOTo MaTepuana
'YpaBHEHHUS 1 HEPABEHCTBA —
OO1mue MeToAbl pelIeHHs YpaBHEHUH. YPaBHEHMSI UM HEpaBEHCTBA C 2
MOJYJIEM U C TTapaMeTpaMH
[IpakTryeckoe 3aHATHE
IIpoMe:xxyTOUHAsI aTTECTAIUA - IK3aAMEH 24
Bcero: 340
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3. YCJOBHUA PEAJIM3ALIMA OBIIEOBPA3OBATEJIBHOM JUCHUILIVHBI

3.1. TpedoBaHusi K MUHUMAJbHOMY MAaTePHAJbHO-TEXHHYECKOMY 00ecrie4eHH 0
Peanuzanus yueOHOM nporpamMmbl TpeOyeT HaTHUUs:
Kabuner marematuku Nel
PaGouee mecto npernoaasaress;
Paboune mecta oOyuarommxcs;
CranuoHapHas 10CKa;
[TpoekTop (epeHocHOM);
DKpaH AJ1s1 IpoeKkTopa (IepeHOCHO);
HoyT0Oyx (mepenocHoii) ¢ ycranosnenusim 110, noaxmouenrem k HTEpHET 1 0becnieueHneM
JOCTYIIA B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTeIbHYIO Cpeay Y HUBEPCUTETA,
CranuoHapHbIie y4eOHO-HATIISTHBIC TOCOOUS (IITaKaThI);
[lepeHocHbIe yueOHO-HATIISAHBIE TOCOOUSI.
[Tporpammuoe obecrieueHue:
Omnepannonnas cucrema Windows 10
[Taker mpuknagaeix mporpamm OfficcProfcssionalPlus 2010 Rus, AuTrBUpYyCcHas mporpamma
Kacricpckoro KasperskyEndpointSccurrity mst 6usneca- Pacimupennsiii RusEdition, PcaZip,
Adobe Acrobat Reader DC.

3.2. UnTtepakTuBHBbIE (POPMBI 00yUeHHS CTYAE€HTOB MPHU U3yYeHUH THCHUTITUHBI

Tema KonnuecTBo yacos WNHuTepakTrBHAs opMa NPOBEACHHS 3aHITH

1.1 1 gac KoMmuiekr keic - 3aganuii

1.2 2 Jaca KommnekT ke - 3aganuii

1.3 2 gaca [TepeyeHb KOMITJIEKCHBIX TECTOB 110 BapHaHTaM
1.4 2 yaca KOMIUIEKT KOHTPOJIBHBIX 33/IaHUH 110 BApUAHTaM
15 2 Jaca [lepeueHb KOMIUIEKCHBIX TECTOB [0 BapUaHTaM
2.2 2 yaca DNEeKTPOHHBIN MPAKTUKYM

4.1 2 Jaca Komimniekr keiic - 3agannii

4.2 2 Jaca KoMIIIEKT KOHTPOJILHBIX 33JJaHHi 110 BapUaHTaM
4.3 1 gac Kommnext keiic - 3aqanmit

3.3. UuopmanuoHHOe obecnieyeHne 00ydeHust
Ilepeyens pekoMeHayeMbIX Y4eOHBIX H31aHuil, IHTepHET-pecypcoB, 10NMOTHUTEIBLHOM
JIMTEPaTypbl

OCHOBHBIC HCTOYHHKH.

1. Bammakos M.W. Matemaruka: anreGpa ¥ Hayaja MaTeMaTHYECKOTO aHAIN3a, TEOMETPHS:
yueOHuk: PekomennoBano ®I'AY «ODUPO». — 2-e uzn., crep. — 256 c., mep. Ne 7 0.
Tekct: anmexkTpounsii // Akagemus [caiit]. — URL.: https://academia-
library.ru/catalogue/4831/213374/

2. Bammakos M. U. Maremaruka: yue6nuk: Pekomennosano @AY «®UPO». — 6-¢ u3.,
crep. — 256 c., mep. Ne 7 611. Teker: anexrponnsiit / Akaaemus [caitt]. — URL:
https://academia-library.ru/catalogue/4831/414531/

3. bammakos M. U. Martemaruka: 3aqaunuk: y4e6. mocooue: Pexomennosano ®I'AY

«D®UPO». — 5-e m3x., ctep. — 416 c., mep. Ne 7 611. Tekcr: anekTpoHHbIH // Akagemust
[caiiT]. — URL.: https://academia-library.ru/catalogue/4831/346687/
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2. TI'yceB B.A., I'puropses C.I'., IBonruna C.B. Maremaruka. lns npodeccuii u
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4, KOHTPOJIb U1 OIEHKA PE3YJILTATOB OCBOEHUSI
OBIIIEOBPA3OBATEJbLHON JUCIATLIMHBI

Kontpons u oueHkKa pe3yJbTaTOB OCBOEHHs 0O0IIe00pa30oBaTeNbHON IUCIUIUIMHBI
pacKpbIBaIOTCA Yepe3 NUCUUIUIMHAPHBIC Pe3yIbTaThl, HalpaBlIeHHbIe HA (POPMUPOBAHKE OOIIUX U
npodeCCHOHATBHBIX KOMIIETEHIUH 0 pa3/ieiaM U TeMaM COJEp)KaHus y4eOHOro MaTepHara.

Oo6mas/mpodeccnonanbHas
KOMITCTCHITHSI

Pasnen/Tema

Turm o1eHOYHEBIX
MEpONPHUATHS

OK 01. Bribupars crmocoOsr
pelieHus 3aa4
npodeccnoHaTbHOMI
JeSATeIbHOCTH
MPUMEHHUTEIHHO

K Pa3IHYHBIM KOHTEKCTaM

P1,Temal.1,1.2, 1.3 11-0/c5,
14,1516

P 2, Temsr 2.1, 2.2, 2.3, 2.4,
2.51I1-0/c, 2.6

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

P 4, Temsr 4.1, 4.2, 4.3, 4.4,
45,4.6,4.7

IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temnr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7

IT-o/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P 7, Temn 7.1, 7.2, 7.3, 7.4,
75,76, 7.7
I1-0/c,7.8,7.9,
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 9, Temer 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3
IT-o/c,

11.4,11.5,11.6 IT-o/c, 11.7
P 12, Temsr 12.1, 12.2, 12.3,
12.4

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

IT-o/c, 13.6

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

7.10 II-o/c,

TectupoBanue

YcrHblii onpoc
MaTteMaTH4eCKUM JUKTAHT
NnnuBuayanbHas
CaMOCTOSITeNIbHAS pabota
[IpencraBnenue pe3ynbTaToOB
NPAaKTUYECKUX padboT

3ammTa TBOPYECKUX paboT
3ammra  MHAMBUAYaJbHBIX
MPOEKTOB

KonrponsHas pabora
Brimonnenue
JK3aMEHAIIMOHHBIX 3aJaHul

IT-o/c, 14.6
OK 02. UcnonszoBare | P 1, Tema 1.1, 1.2, 1.3 TI-o/c, | TectupoBanmue
COBPEMECHHBIE cpeactBa | 1.4,15,1.6 YerHbl onpoc
TIOMCKa, aHaInu3a u| P2 Temsr 2.1, 2.2, 2.3, 2.4, | MaTteMaTHYSCKHUI TUKTAHT
MHTEPNpPETALUU 2.5I1-0/c, 2.6 NunuBunyanbHas
nH(popManuu, " CaMOCTOSITeIIbHAS paborta
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nH(pOpMaLIMOHHbIE
TEXHOJIOTUH JIJIs1 BHITTOJIHEHUSI
3amady  npodeccuoHaIbHOU
NEeSATEIbHOCTH

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

3.4
P 4, Tems! 4.1, 4.2, 4.3, 4.4,
45,4.6,4.7

IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7

ITI-o/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P 7, Temnt 7.1, 7.2, 7.3, 7.4,
715,7.6,7.7
I1-0/¢c,7.8,7.9,
7.11,7.12,
7.13,7.14,7.15,7.16, 7.17

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

P 9, Temsr 9.1, 9.2, 9.3,
9.495

P 10, Tems! 10.1, 10.2, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3
IT-o/c,

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

P 12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temsr 13.1, 13.2, 13.3,
13.4,135

IT-o/c, 13.6

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

IT-o/c, 14.6

7.10 II-o/c,

[IpencraBienue pe3yiabTaToOB
NPaKTUYECKUX paboT

3amuTa TBOPUYECKUX paboT
3amuTa WHIUBUY ATbHBIX
[IpoekToB

KonrponsHas padora
Brinonnenue
AK3aMEHALUMOHHBIX 3aIaHUI

OK 03. ITnanupoBars u
peann30BbIBaTh COOCTBEHHOE

npodeccuoHansHOe u
JIMYHOCTHOC pasBUTHC,
MPEINPUHIUMATETBCKY IO
ACATCIIBHOCTD B
npodeccroHaIbHOi  cdepe,
WCIOJIb30BaTh  3HAHUSA IO
(UHAHCOBOW TPAMOTHOCTH B
Pa3IMIHBIX JKN3HCHHBIX
CUTYyaIHUSIX

P 1, Tema 1.1, 1.2, 1.3 II-o/c,
14,1516

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.51II-0/c, 2.6

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

P 4, Temnr 4.1, 4.2, 4.3, 4.4,
45,46,4.7
IT-o/c,4.8,4.9,4.10,4.11

P35, Temnr 5.1, 5.2

P 6, Temn! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7

IT-o/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P 7, Temm 7.1, 7.2, 7.3, 7.4,
75,7.6,7.7
I1-0/c,7.8,7.9,
7.11,7.12,

7.10 II-o/c,

TectupoBanue

VYcrHbii OIIpoc
MaremaTuuyeckuii  JUKTAHT
NunuBunyansHas
CaMOCTOSTEIbHAas pabota

[IpencraBnenue pe3ynbTaToB
MPAKTUYECKHUX padoT

3ammTa TBOPYECKUX padOT
3amuTa WHJMBHIyaIbHBIX
MIPOEKTOB

KonTponbnas pabota
Brmomaenne
SK3aMCHAIIMOHHEIX 3aJaHHui
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7.13,7.14,7.15,7.16, 7.17

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

P9, Tems19.1,9.2,9.3,9.4,9.5
P 10, Temsr 10.1, 10.2, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3
IT-o/c,

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

P 12, Temsr 12.1, 12.2, 12.3,
12.4

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

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.4, 145

IT-o/c, 14.6
OK 04. DddexTuBHO P 1, Tema 1.1, 1.2, 1.3 [T-o/c, | TectupoBanue
B3aUMOJEICTBOBATH n|l4,15 1.6 YcTHbIM onpoc
paboTaTh B KOJJIEKTUBE M | P 2, Temn1 2.1, 2.2, 2.3, 2.4, MaremMaTH4ecKUii JUKTAHT
KOMaHJC 2.5I1-0/c, 2.6 WnauButyanbHas
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, | camocTosTeNbHAs paboTa
3.4 [Ipencrasnenue pe3yabTaToB
P4, Temr14.1,4.2,4.3,4.4, MPaKTUYECKUX padboT
45,4.6,4.7 3amuTa TBOPUYECKUX paboT

IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temr 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,
75,7.6,7.7

IT-0/¢c,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,
7.13,7.14,7.15,7.16, 7.17
P 8, Temn 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temn1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P11, Temer 11.1,11.2,11.3
IT-o/c,

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

3amuTa UHAUBUIYaTbHBIX
MIPOEKTOB

KonTponbhas padota
Brmonnenue
DK3aMEHAIIMOHHBIX 3aJJaHNi
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P12, Temsr 12.1, 12.2, 12.3,
12.4

P 13, Temnr 13.1, 13.2, 13.3,
13.4, 135

IT-o/c, 13.6

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

IT-o/c, 14.6

OK 05. OcymecTBidrhb
YCTHYIO U TUCbMEHHYIO
KOMMYHHKAIUIO HA
roCy/1apCTBEHHOM A3BIKE
Poccuiickoit  ®@enepauun ¢
y4eToM 0COOEHHOCTEH
COIIMAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P 1, Tema 1.1, 1.2, 1.3 II-o/c,
14,1516

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.5I1-0/c, 2.6

P 3, Tems1 3.1, 3.2, 3.3 IT-o/c,
3.4

P 4, Temn! 4.1, 4.2, 4.3, 4.4,
45,4.6,4.7

IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temnr 5.1,5.2

P 1, Tema 1.1, 1.2, 1.3 IT-o/c,
14,1516

P 2, Temnr 2.1, 2.2, 2.3, 2.4,
2.51I1-0/c, 2.6

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

P 4, Temn! 4.1, 4.2, 4.3, 4.4,
45,4.6,4.7

IT-o/c, 4.8,4.9,4.10,4.11

P 5, Temrr 5.1, 5.2

P 6, Temn! 6.1, 6.2, 6.3, 6.4,
6.5, 6.6, 6.7

IT-o/c, 6.8, 6.9, 6.10 II-o/c,
6.11

P 7, Temm 7.1, 7.2, 7.3, 7.4,
75,76, 7.7
IT-0/¢c,7.8,7.9,
7.11,7.12,
7.13,7.14, 7.15, 7.16, 7.17

P &, Temn 8.1, 8.2, 8.3, 8.4,
8.5, 8.6

P9, Temrr9.1,9.2,9.3,9.49.5
P 10, Temsr 10.1, 10.2, 10.3,
104

P 11, Temsr 11.1, 11.2, 11.3
IT-o/c,

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

P 12, Temsr 12.1, 12.2, 12.3,
124

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

7.10 II-o/c,

TectupoBanue

VYcrHblii onpoc
MarteMaTH4eCKuit
JUKTaHT
NunuBunyanbHas
CcaMOCTOsITENIbHAs paboTa
IIpencrasnenue
pe3yJIbTaTOB
NPaKTUYECKUX padboT
3anmTa TBOPYECKUX
pabor

3ammura
WHIUBUTyATBHBIX
MPOEKTOB

KonTponbhas padota
Brinmonnenue
DK3aMEHAIIMOHHBIX 3aJJaHNi
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IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3,
14.4, 145

IT-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3,
10.4

P 11, Temsr 11.1, 11.2, 11.3
IT-o/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,
13.4,135

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3,
14.4, 145

IT-o/c, 14.6

OK 06. IIposBasaTh
IPaKIaHCKO-
MaTPUOTHUECKYIO TTO3UIIHUIO,
JTEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJICHUE Ha
OCHOBE TPaTUIIMOHHBIX
00I1IeUeI0BEYECKUX
LIEHHOCTEH, B TOM YHCIIE C
Y4ETOM rapMOHM3AIUN
MEKHAIIMOHAJIbHBIX U
MEXPEJIUTHO3HBIX

P1,Temal.1,1.2, 1.3 I1-0/c,
14,15,1.6

P 6, Temsr 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,
75,7.6,7.7

I1-0/¢,7.8,7.9, 7.10 11-o/c,
7.11,7.12,

7.13,7.14, 7.15, 7.16, 7.17

TectupoBanue
YcTHbI onpoc
MarteMaTH4eCKUit
JUKTaHT
NunuBunyanbHas
CaMOCTOSATEIbHAs
pabora
IIpencraBnenue
pe3yJIbTaTOB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKUX

OTHOILIEHUH, IPUMEHSTH P &, Temnr 8.1, 8.2, 8.3, 8.4, pabot

CTaHJapTHI 8.5, 8.6 3amura

AHTUKOPPYILILOHHOTO P 14, Tems! 14.1, 14.2, 14.3, | nuHOUBUAYaIbHBIX

OBENCHUSA 14.4, 145 MPOEKTOB

IT-o/c, 14.6 KonrtponsHas pabora

Beinonnenue
HK3aMEHALIMOHHBIX 3a/1aHUN

OK 07. CoxeticTBOBaThH P1,Temall,1.2, 1.311-0/c, 1.4, TectupoBanue

COXPaHEHUIO OKpYKarouei
Cpelbl, pecypcocOepekeHHIO,
MPUMEHSITh 3HAHUSI 00
H3MEHEHHUU KIUMaTa,
MIPUHIIMAITBI OEPEKITUBOTO
MPOu3BOJICTBA, Y3 (HEKTUBHO
JIENICTBOBATh B
YPE3BBIYANHBIX CUTYAIUIX

15,16

P2, Temer2.1,2.2,2.3,2.4,2.511-
o/c, 2.6

P 3, Temnr 3.1, 3.2, 3.311-0/c, 3.4
P4, Temr1 4.1,4.2,4.3,4.4, 4.5,
4.6,4.7

IM-o/c, 4.8,4.9,4.10,4.11

P 5, Tems 5.1, 5.2

P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5,
6.6, 6.7

T-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7 Temnr 7.1,7.2,7.3, 74,175,
16,77

YcTHBIN onpoc
MaremaTndeckuii JTUKTAHT
NunuBunyanpHas
camocTosTelbHas paboTa
[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT
3amuTa TBOPUYECKUX PadoT
3ammuTa UHIUBHUIYaTbHBIX
MIPOEKTOB

KonTponbnas pabota
Brmonnenue
SK3aMEHAIMOHHBIX 3aJaHuH
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[1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17
P 8, Temn 8.1, 8.2, 8.3, 8.4, 85, 8.6
P9, Tems 9.1, 9.2,9.3,9.4,95

P 10, Tems 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 TT-0/c,
11.4,115, 11.6 IT-o/c, 11.7

P12, Tems 12.1,12.2,12.3,12.4
P 13, Tems1 13.1, 13.2, 13.3, 13.4,
13.5

IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14,4,
14.5

IT-o/c, 14.6

OrneHka pe3yabTaTOB UHIWBHIYAIBHOTO OCBOEHUS 0011e00pa30BaTENbHOMN TUCIUTLTAHBI
BBICTABIISIETCS B BUJIE OATBHON OLIEHKU (OTMETKU «OTIUYHOY, «XOPOILIO», «yIOBIETBOPUTEIHLHOY,
«HEYIOBIETBOPUTEIBHO»). DKCIIEPTHAS OLIEHKA OLICHUBAETCS KaK «OCBOCHOY, «HE OCBOCHO» MU
YUUTBHIBACTCS IIPU BHICTABICHUH OATbHON OLIEHKH 32 YCTHBIN WJIM MTUCHMEHHBIN OTBET.

OneHouHble cpencTBa sl BCEX BHAOB KOHTpOJs orpaxkeHsl B ®OC mo ydeOHOU
TUCLAILUIVHE.
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