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1. OBIIASA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIbHOU JUCHUIIVIMHBI «<MATEMATHUKA»

1.1. MecTo JUCUMILIMHBI B CTPYKTYpe o0pa3oBaTeibHOi nmporpammbl CIIO:

Oo6meoOpa3oBaTenbHas auciuIUMHAa «MaTemMaTukay SIBISICTCS 005S3aTeIbHOW YacThIO
00111€00pa30BaTEILHOrO IHUKJIA 00pa3oBaTebHOM Tporpammel B cootBeTcTBUU ¢ PI'OC CIIO
o crieruanbHOCTH 38.02.06 OuHaHCHI

1.2. lean n nu1aHupyemble pe3yabTAThl OCBOCHHUS JUCHHUIINHBI:

1.2.1. Heap AMCHUANIMHBI

Conepxxanue mporpamMMmbl  00mIe0Opa3oBaTeNbHON  TUCHMIUIMHBI — «MaremaTtuka
HAIpPAaBIIEHO HA JIOCTH)KEHUE PE3YJIbTAaTOB €€ U3yueHusl B cooTBeTcTBUU ¢ TpeboBanusiMu OI'OC
COO c¢ yuerom npodeccuonanbhoi Hanpasiennoctu @I'OC CIIO.

1.2.2. [lnannpyemMblie pe3yJbTAThI OCBOCHHS 0011e00Pa30BaTeJIbHON JMCUMILIUHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

OO0mue pe3yabTarthl.

JInyHOCTHBIE pe3yJIbTaThI:

1) rpak1aHCKOTO BOCIIMTAHUSA:

— c(opMHpPOBAaHHOCTh TPAXKIAHCKOM TMO3MLMU OOYyYalOUIerocsi Kak akKTUBHOTO U
OTBETCTBEHHOI'0 WIEHAa POCCUHMCKOro OOIIECTBa, NMPEACTABICHUE O MAaTEMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBJICHHM, MpOLENyp Tpa’KIaHCKOTo OOIIecTBa
(BBIOOpBI, OIpPOCHI U JAPYroe), yMEHUE B3aUMOJIEWCTBOBATh C COLMAIbHBIMM HMHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHUEM,;

2) NaTpUOTHYECKOI'0 BOCIIUTAHHUSA:

— c(opMHpPOBAaHHOCTE POCCUMCKOW TpakJAaHCKOM HWIACHTUYHOCTH, YBAXKEHHUS K
MPOLUIOMY U HACTOSALIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSIM
POCCUICKMX MaTeMaTMKOB U POCCHMCKOW MaTEMAaTHMYECKOH IIKOJbI, HCIIOJIIB30BAHME ATHUX
JOCTHKEHUH B IPYrMX HayKax, TEXHOJIOTUAX, cpepax SKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOTO BOCIIUTAHUSI:

— OCO3HaHHME [JyXOBHBIX IIEHHOCTEHl pOCCHICKOro Hapoja, c(pOpMHUPOBAHHOCThH
HPABCTBEHHOI'O CO3HAHMS, 3TUYECKOTO MOBEACHUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIbHOCTBIO YYEHOTO, OCO3HAHUE JIMYHOI'O BKJIaJa B IIOCTPOEHHUE
YCTOMYMUBOTO OYAYIIETO;

4) 5cTeTUYeCKOro BOCIIUTAHUS:

— OCTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIOYas OCTETHKY MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, peUIeHHH, pacCyXIeHUH, BOCIPUUMYHUBOCTh K
MaTeMaTHYECKUM acleKTaM pa3InYHbIX BHI0B UCKYCCTBA;

5) bU3UYIECKOTO BOCITUTAHUS:

— c(hOpMHPOBAHHOCTh YMEHMS TNPUMEHSTh MaTeMaTH4YecKHe 3HaHMS B WHTEpecax
310poBOTO M Oe3omacHOro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 370POBBIO
(3mopoBoe muTaHKe, cOaJaHCUPOBAHHBIM PEKUM 3aHATUN M OTAbIXA, pEryispHas (usmueckas
AaKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHUE MPHU 3AHATUSAX CIOPTUBHO-037J0POBUTEIILHON
JeSITEIbHOCTBIO;

6) TPyZIOBOTO BOCITUTAHUS:

— TOTOBHOCTb K TpPYyHIy, OCO3HAHHME IIEHHOCTH TPYIOJIOOUS, MHTEpPEC K Pa3InYHbIM
chepam mpodeccuoHANBbHON JesITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHKON U ee MPUIIOKEHUSIMH,
YMEHHUE COBEpIaTh OCO3HAHHBIN BBIOOP Oyayeil mpodeccuu U peaan30BBIBaTh COOCTBEHHBIE
’KU3HEHHbIE TIUJIaHbl, TOTOBHOCTh U CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPAKTUYECKHX 3a7]a4 MaTeMaTHYeCKOI HalpaBIeHHOCTH;

7) DKOJIOTUYECKOTO BOCIIUTAHUS:

— c(opMHpPOBAaHHOCTH SKOJOTMYECKON KYJIbTYpbl, NOHMMAaHHE BIHSHUS COLUAIBHO-
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HPKOHOMHUYECKUX IIPOLIECCOB HA COCTOSIHME NIPHUPOJHOM M COLHMAIbHOM Cpelbl, OCO3HAHUE
00aTbHOTO  XapakTepa  JSKOJOTMYECKHX  MpoOjieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHUN I PEeLICHUS 3a/a4 B 00JIACTH OKPY)KAIOLIEH Cpeibl, MIaHUPOBAHUE
MOCTYIKOB M OLEHKU UX BO3MOXHBIX IOCIEICTBUI ISl OKPYKAIOIE! Cpeibl;

8) LICHHOCTH HAY4YHOI'O IO3HAHUSL:

— c(hopMHpPOBAaHHOCT, MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3sBUTHS HAYKH U OOIIECTBEHHOW MPAKTHKH, TOHUMAHWE MAaTEeMaTHYEeCKON HayKu Kak cepbl
YeJIOBEYECKON NESATEIILHOCTH, 3TANOB €€ Pa3BUTHUSI M 3HAUUMOCTH U1l Pa3BUTHS LUBHIM3ALINH,
OBJIAJICHUE SI3bIKOM MaT€MAaTUKU U MaTEMaTU4YECKON KYyJIbTYpPOH KaK CPEeICTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYILECTBJISTH MPOECKTHYIO M UCCIIEIOBATENbCKYIO I€ATEIbHOCTh HHIMBUIYATbHO U
B IpYIIIIE.

Ilo3naBaTebHble YyHHBepcajbHble Y4ueOHble [eHCTBUS, KOMMYHUKATHBHbIE
YHHBepcaJibHble y4eOHble 1elicTBHSl, peryJAiTUBHbIe YHHBePCAJbHbIe YUeOHbIe AelicTBHS,
COBMeCTHAsl /IefiTeJIbHOCTH

a) 0a30Bbl€ JOrMYECKHE AEMCTBUS KaK 4acTh MO3HABATEIbHBIX YHUBEPCATbHBIX YUEOHBIX
IICUCTBUIA:

— BBIABJIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE NMPU3HAKH MATEMAaTUYECKHX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAY TMOHATHAMH, (OPMYTUpOBATH ONPEACICHUS  TOHSATHIA,
YCTaHABIMBATh CYIIECTBEHHBIM NpU3HAK KIAacCU(PUKALMK, OCHOBAaHUSA [isi OOOOILIECHUS U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

— BOCHPHUHHUMATbH, POPMYIHPOBATH U MPEOOPA3OBBIBATH CYKJIEHUS: YTBEPAUTEIbHBIC U
OTpHUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

— BBIBIATH MaT€MaTUYECKUME 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IPOTUBOPEYUS B
(dakrax, JaHHBIX, HAOJIOJEHUSX M YTBEPKICHUSX, INpeajararb KPUTEPUM JJIs BbISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

— JleNnaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX M MHJYKTUBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

— IPOBOJUTH CAMOCTOSITEILHO  JI0KA3aTEeIbCTBA MAaTEMAaTHUECKUX  YTBEPXKIACHUN
(mpsiMble ¥ OT TMPOTHBHOIO), BBICTPAMBATh APTYMEHTAIMIO, TMPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJIEHUS U BBIBOIBL;

— BbIOMpaTh croco0® pemieHus yuyeOHOHM 3ajauu (CpaBHUBATh HECKOJIBKO BapHaHTOB
pelieHus, BbIOMpaTh HanbojJee MNOAXOAALIMM € YYEeTOM CaMOCTOSATENbHO BBIJEIECHHBIX
KpUTEPUEB).

0) 6a3oBBIE HCCIIEOBATENbCKUE JEHCTBUS KAaK YacTh MO3HABATENIbHBIX YHHBEPCAIbHBIX
y4eOHBIX AEUCTBUMA:

— HCIIOJIB30BAaTh  BONPOCHI  KaK  MCCIEAOBAaTENbCKUN  MHCTPYMEHT  IIO3HAHUA,
dbopMyIUpOBaTh BOMPOCH], (GUKCUPYIOLIUE MTPOTUBOPEUNE, TPOOIeMy, YCTaHABIUBATh HCKOMOE
U JJaHHOE, (OPMUPOBAThH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

— MPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA HSKCIEPUMEHT, MCCIEIOBaHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIIEHHUS, IMPOIIECCAa, BBIIBICHUIO
3aBHCUMOCTEHN MeXly 00BEKTaMH, SIBICHUSMH, TPOIIECCaMH;

— caMmocTosATenbHO  (opMynmupoBaTh O0OOOIMIEHWS W BBIBOABI TIO  PE3yibTaTam
IIPOBEJCHHOIO  HAONIONEHUs, UCCIIEJOBaHMS, OIIEHUBATh JIOCTOBEPHOCTh  IOJYyYEHHBIX
pe3yJbTaTOB, BEIBOJAOB U 0000IIEHHIA;

— MPOTHO3UPOBAaTh  BO3MOXKHOE  pa3BUTHE IIpoliecca, a TakXKe  BbLABUIaTh
MPEJIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBHUSX.

B) yMmeHus paboTaTh ¢ HMHQOpMaIMed Kak YacTh IO3HABATEIbHBIX YHUBEPCATBHBIX
y4eOHBIX AEUCTBUM:

— BBIBIATH AepunuTh HHOOPMALIUU, JTAHHBIX, HEOOXOAMMBIX ISl OTBETA HA BOMIPOC U
JUTSL pellieHus 3a/1a4u;

— BbIOMpaTh HH(OpPMALMIO U3 KMCTOYHUKOB pA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATb,



CHUCTEMaTH3HpOBaThb W HWHTEPIPETHPOBATh HHMOPMAIMIO PA3IUYHBIX BUAOB U (HopM
MpeJICTaBICHHUS,

— CTPYKTYpUpOBaTh HH(GOpMAIMIO, TMPEACTABIATH €€ B PasIuuHbIX  (opmax,
WUTIOCTPUPOBATH TpaduuecKy;

— OILIGHWBATh HAJIEKHOCTb HMH(OPMAIMHM IO CaMOCTOSATEIBHO CHOPMYINPOBAHHBIM
KPUTEPHSIM.

— I) yMeHHs OOIIEeHUS KaK 4YacTh KOMMYHUKATHBHBIX YHHBEPCAIbHBIX YU4E€OHBIX
IICUCTBHUI:

— BOCIIPUHHUMATH U (HOPMYITUPOBATH CY)KICHHS B COOTBETCTBUU C YCIOBHSMHU M LEISAMHU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUSI B YCTHBIX U MUCHMEHHBIX
TEKCTax, JaBaThb IMOSCHEHUS [0 XOAYy pEHICHHS 3a/ladd, KOMMEHTHPOBATh IOJTYYECHHbBIN
pe3ysbTar;

— B X0jie 00CyKJIeHUS 3a7]aBaTh BOIIPOCHI MO CYIECTBY 00CYk/1aeMOil TeMbI, MPOOIEMBI,
peliaeMoil 3a1auu, BBICKA3bIBATh WJICH, HAICJICHHbIE HA MOWCK PELICHHs], COMOCTaBIsITh CBOU
CYXJIEHUS C CY)KICHUSMHU JPYTrUX YYaCTHHKOB JUANOTa, OOHAPYKMBATh PAa3IMYMe U CXOJCTBO
MO3UIHUI, B KOPPEKTHOH opMe GOopMyTUpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

— TPEICTaBIATH PE3YNbTaThl PEIICHUS 33aJauH, SKCIICPUMEHTA, UCCIIETOBAHMS, TIPOCKTA,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIUICHHS C YY€TOM 3agad MpPE3CHTAllud |
0COOCHHOCTEH ayAUTOPHH.

1) YMEHMSI CAMOOPI-aHU3alNH:

— COCTaBIIATH IUJIaH, ajTOPUTM PEIICHUs 33aJa4u, BEIOUpATh CIOCO0 pelIeHus: ¢ y4eTOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapHaHTHI PEIICHHUH C y4€TOM HOBOM MH(OPMALIUU.

€) YMEHHUSI CAMOKOHTPOJISL:

— BIAJCTh HaBbIKAMHM MO3HABATEJIbHON peQIIEeKCHH KaK OCO3HAaHUS COBEPIIAEMBIX
JeMCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BJIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIECCa U pe3ybTaTa PEHICHNs MAaTeMaTHIECKOW 3a/1auu;

— TpeIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PELICHUHU 33a/1a4H, BHOCUTD
KOPPEKTHBBI B J€SITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENLCTB, JAHHBIX, HAWJEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

— OIIGHUBaTh COOTBETCTBUE pe3yibTaTa LEJIW U YCIOBUSAM, OOBSICHATH NPHUYUHBI
JOCTYDKEHUSI WM HE JOCTHXKEHMS pPe3ylbTaTOB JESITEIbHOCTH, HAXOIUTh OIIMOKY, /J1aBaTh
OIICHKY PUOOPETCHHOMY OTIBITY.

) YMEHUSI COBMECTHOM JeSTEIbHOCTH:

— TIOHMMAaTh W WCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIMBHIYaTbHOH pabOTHI
Ipy peleHur y4eOHBIX 3ajad, MPUHUMATh IIe7Tb COBMECTHOW EeSTEIBHOCTH, IUIAHHPOBATH
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpelenaTh BUIbl padoT, JOrOBapHBAThCS, OOCYXIATh
MPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHUST HECKOJIBKHX JTFOJICH;

— y4acTBOBaTh B IPYMIIOBBIX opMax paboTsl (00CyKIeHNs, OOMEH MHEHUI, «MO3TOBbIE
HITYpPMBI» U HWHBIE), BBIIOJHATH CBOIO 4YacTb pabOThl U KOOPAMHUPOBATH CBOM JIEHCTBHS C
JNPYTUMH 4JIEHAaMH KOMAaHJbI, OIIEHWBATh KAayeCTBO CBOETO BKJIAJa B OONIMIA MPOAYKT II0
KPUTEPHIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMHU B3aUMOACHCTBUS.

O0s13aTeIbHBIMHU IMCHUTLUIMHAPHBIMY Pe3yJIbTATAMH CUMTATh:

IIpeaMeTHBbIe pe3yIbTAThI OCBOCHHS:

[lo yuyeObHOmMy mnpeamery «MaremaTuka» (BKIOYas Kypcbl «Anrebpa M Hayana
MaTeMaTHYecKoro aHanuza», «l'eomeTrpus», «BepoaTHOCTh M cTaTHCTUKA») (0a30BBIN YpOBEHb)
TpeOOBaHUSI K TPEIMETHBIM pe3yJIbTaTaM OCBOCHHUs 0a30BOr0 Kypca MaTeMaTHKH JOJDKHBI
OTpaXkaTh:

1) BnameHne MeETONAMH JIOKa3aTeNIbCTB, aJIrOPUTMAMH PEIICHHUsS 3a/1a4; YMEHHUE
(dbopMynHpOBaTh ONpEeNICHHs, AKCUOMBI U TEOPEMBI, IPUMEHSTH UX, IPOBOUTH JI0Ka3aTeIbHbIC
paccyX/IeHHUs B X0JI¢ pEeUIeHHs 33/1a4;

2) yMCHUE OINEpUPOBATh TOHITUSMH: CTENCHb YHUCIA, JIOTapU(pM YHCIIA; YMEHHUE
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BBIMOJIHATh BBIYMCICHHE 3HAYCHUH U TNpPeoOpa3oBaHMs BBIPAKEHUH CO CTEMEHAMU U
norapudmamu, mpeodpa3oBaHus APOOHO-PAITMOHATHHBIX BBIPAKECHUI;

3) ymeHue OIIepUpPOBaTh HNOHSATUSAMU: paluoHaibHbIE, UppaLMOHAIIbHBIE,
MOKa3aTelbHble, CTENEHHbIC, JOrapu(MUUYECKHe, TPUTOHOMETPUUYECKHE YpaBHEHUA U
HEPAaBEHCTBA, UX CUCTEMBI;

4) yMeHHE ONEepUpOBaTh MOHATUAME: (YHKIIMS, HEMpepbiBHAS (YHKIHS, MPOU3BOIHAS,
nepBooOpasHasi, OMpEACICHHBIM MHTErpall; yMEHHE HaXOJUTh IMPOU3BOJIHBIC 3JIEMEHTAPHBIX
GbyHKIM, UCIIONIBb3YS CIIPABOYHBIC MaTepUallbl; UCCIEAOBATh B MPOCTEHIINX CIIydasix (yHKIHH
Ha MOHOTOHHOCTb, HAXOJWTh HAWOOJIBIIME M HAMMEHbLIME 3HA4YeHUs (YHKIMIA; CTPOUTH
rpaukd MHOTOYJICHOB C MCIHOJB30BaHMEM allllapara MaTeMaTUYecKoro aHalnu3a; MPUMEHSTh
IIPOM3BOJHYIO IIPU PELIEHUU 3a/1a4 Ha JIBUKEHUE; PeIlaTh MPAKTUKO-OpPUEHTUPOBAaHHBIE 3aaun
Ha HauOOJIbIINE Y HAaUMEHBIIINE 3HAUCHUS], HA HaX0XICHUE TyTH, CKOPOCTH U YCKOPEHUS;

5) yMeHue oneprpoBaTh MOHATUSMH: PallMOHANIbHAS (QYHKIINS, TIOKa3aTelbHas (QYHKIIHS,
cTeneHHast GyHKIus, Jorapudmuueckas GyHKIUS, TPUTOHOMETpHUUECKUEe (PYHKIIMH, OOpaTHbIE
GyHKIMU; YMEHHE CTPOUTh TpaUMKd HM3YYEHHBIX (QYHKIUHA, HCIONB30BaTh TpaduKd IPH
M3YYEHUHU TMPOLECCOB U 3aBUCUMOCTEH, MPU PElICHUH 3a7ad U3 JPYTUX y4EOHBIX NMPEIMETOB U
3a/1a4 U3 peajbHON KU3HU; BBIpAXaTh (JOPMYyJIaMH 3aBUCUMOCTH MEXKy BETMUMHAMY;

6) yMeHue periaTh TSKCTOBBIC 3a/1aui Pa3HbIX THIIOB (B TOM YHKCIIC Ha MPOLEHTHI, JOJIH U
YacTu, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 33aJadyd M3 00JacTu
yIOpaBiIeHUS JHUYHBIMH M CEMEWHbIMH (UHAHCAMH); COCTABJIATH BBIPAKEHUS, YpPAaBHEHUS,
HEPAaBEHCTBA M MX CHUCTEMBl I10 YCJIOBHIO 3aJlauM, MCCJIEN0BATh IOJIyUEHHOE pEUICHHE U
OILICHUBATH MPABAONOI00HOCTH PE3yNIbTATOB;

7) yMeHHUE ONepupoBaTh NOHIATUAME: CpeiHee apu(METHIECKOe, MeIMaHa, HauboJIbIIee
¥ HauMEHbIllee 3HAYCHUS, pa3Max, JUCIEPCHs], CTAaHAAPTHOE OTKJIOHEHHE YHMCIOBOrO Habopa;
YMEHHUE U3BJIEKaTh, HWHTEPIPETUPOBATh HH(POpPMAINIO, NPEACTABICHHYIO B TaOJMIax, Ha
auarpamMmax, rpadukax, OTpPaKaloIlyld CBOWCTBA pEAIbHBIX MPOIECCOB U  SBICHUM;
IPEJICTaBIATh UHPOPMAIIMIO C MOMOIBIO TaONUIl U AMArpaMM; HUCCIEI0BaTh CTaTUCTUYECKUE
JTaHHbIE, B TOM YHUCJIE C IPUMEHEHHEM IpadMuecKuX METO/IOB U 3JIEKTPOHHBIX CPE/ICTB;

8) yMeHHe oOmepupoBaTh IMOHATHSAMH: CIIyYallHBIA ONBIT M CllydailHoe CcOOBITHE,
BEPOSITHOCTh CIY4allHOTO COOBITHS; YMEHHME BBIYHCIATH BEPOSTHOCTH C MCIIOJIB30BaHHEM
rpauyeckux MeETOJIOB; MPUMEHATh (OPMYJbl CIOXKEHHUS M YMHOXEHHSI BEpOSTHOCTEH,
KOMOMHATOpHbIE (QakThl U (HOPMYJIbI MPH PELICHUH 3ajay; OLIEHWBATh BEPOSTHOCTH PEAJIbHBIX
COOBITHI{; 3HAKOMCTBO CO CIIy4alHBIMHU BEIMUMHAMH; YMEHHUE MPUBOAUTDH IPUMEPHI MPOSBICHUS
3aKOHa OOJIBIIMX YUCEN B IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

9) yMEeHHE ONEepUPOBATH TMOHITUSMH: TOYKA, MpsSIMasi, IJIOCKOCTh, MPOCTPAHCTBO,
JBYTpaHHBIA Yroj, CKpEIIMBAIOIIMECS NpPsSMbIE, MapaJUIENIbHOCTh U MEPHEHIUKYIIPHOCTD
OPSIMBIX U IUIOCKOCTEH, Yrojl MEXIy HpSIMBIMU, YroJdl MEXKAY HpsIMOM M IJIOCKOCTBIO, YIrojl
MEXNYy IUIOCKOCTSIMHM, PAacCTOSHME OT TOUYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXAY HIpPSIMBIMHU,
paccTosiHuE MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh NPU pPELICHUH 3a/ad H3y4YeHHbIE
(bakThl 1 TEOpEMBI INIAHUMETPUN; YMEHHUE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOLIETO MUPA;

10)  ymMeHHe omepuUpOBaTh MOHATHIMU: MHOTOTPAHHHK, CCUYCHUE MHOTOTPAaHHUKA, KYO,
napajuieNienune, mpusMa, nupamuaa, Gurypa u MoBEpXHOCTh BpAIICHUS, IIWIHHIP, KOHYC, TIap,
chepa, cedeHus GUTYpbl BpallleHHUs, IUIOCKOCTb, Kacaromascs c@epbl, LUIUHApPA, KOHYcCa,
IUIOINAAb TOBEPXHOCTH MUPAMUJIbI, TPU3MBI, KOHYCA, IMINHAPA, IUIOMAaAb cepsl, 00beM Kyoa,
NPSIMOYTOJIBHOTO TMapaijieNienuneaa, NUupaMuabl, TpU3Mbl, LUJIUHApPA, KOHYcCa, II1apa; yMEHHE
n300pakaTh MHOTOTPAaHHMKH U TMOBEPXHOCTH BpAIIEHUS, UX CEYEHHS OT PYKH, C IMOMOIIBIO
YEPTEKHBIX HWHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE paclo3HaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH [TPaBUIJIBHBIE MHOTOIPaHHUKH;

11) ymeHue onepupoBaTh MOHATHIMU: JIBUKECHUE B POCTPAHCTBE, MOT00HBIE GUTYPHI B
IPOCTPAHCTBE; HCIIOJIB30BaTh OTHOLICHHE IUIONIA/IeH TMOBEPXHOCTEH M 00BEMOB MOIOOHBIX
buryp pu perieHuu 3a1ay;

12) ymeHue BBIYHMCISATH TEOMETPUUYECKHE BEIMYWHBI (JJIMHA, Yroj, IUIOHIab, 00bEeM,



IUIOINAb TOBEPXHOCTH ), UCHIOJB3Ys U3yUEHHBIE (OPMYIIBI U METOMBI;

13) ymeHue omepupoBaTh IMOHATHSIMH: MPSIMOYTOJbHAas  CHCTEMa  KOOD/HMHAT,
KOOpJMHAThl TOYKH, BEKTOP, KOOPAMHATBHI BEKTOPA, CKAJISPHOE IIPOU3BENEHUE, Yrojl MEXIy
BEKTOpaMH, CyMMa BEKTOPOB, IMPOU3BEJACHHE BEKTOPA HA YHUCIO; HAXOJUTh C IOMOILBIO
U3y4EHHBIX (HOPMYJT KOOPMHATHI CEPEAMHBI OTPE3Ka, PACCTOSTHIE MEXKTy JBYMSI TOUKAMH;

14) ymeHnue BbIOMpaTh MOAXOMAIIMN W3YYCHHBIH METON JUIS PELICHUS 3a1aud,
pacrio3HaBaTh MareMaruyeckue (akThl W MaTeMaTHYeCKWe MOJENIM B TPUPOAHBIX U
OOLIECTBEHHBIX SIBIICHUSX, B HCKYCCTBE;, YMEHHE MPHUBOJUTH MPUMEPhl MaTEeMaTUYECKUX
OTKPBITUMA POCCUMCKON U MUPOBOW MaTeMAaTHYECKOW HAYKH.

Ocoboe 3HaueHue AucIUIUIMHA uMeeT npu GopmupoBannu u pazputur: OK 01, OK 02,
OK 03, OK 04, OK 05, OK 06, OK 07, IIK 2.4



Tab6uamnna 1 - Ilnannpyemble pe3yabTaThl 0CBOCHHUSsI 00111€00pa30BATEJIbHON JMCIUIIIHHbI

O0mue KoMIneTeHINHA

Ilnannpyembie pe3yJbTaThl 00y4eHUs!

Oommue

JAuCHMIIMHAPHBIE

OK 01 Beibupats ciocoOs!
peleHus 3a1aq
poheCCUOHANTBHOMN
JIeSITETbHOCTH
NPUMEHUTENHHO K
Pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYy/ly, OCO3HaHWE IIEHHOCTH MacTepPCTBa,
TpyaoIo0ue;

- TOTOBHOCTh K aKTUBHOM JCSITEILHOCTH TEXHOJIOTHUECKOH U
COLMAaJIbHON HANPaBJICHHOCTH, CIIOCOOHOCTh MHUIIUUPOBATH,
IUIAHUPOBATH U CAMOCTOSTEEHO BBITIONHSATH TAKYIO AEITEIHHOCTE;
- HHTEPEC K PA3INYHBIM cepam npodeccrnoHamTbpHON
JESATSILHOCTH,

OBnanenne yHUBEpCATHHBIME YI€OHBIMU TIO3HABATEIHHBIMHU
EUCTBUSIMU:

a) 0a30BBIC JIOTUYCCKUE JICHCTBUS:

- CaMOCTOSTENHHO (POPMYIHMPOBATE M aKTYAIH3UPOBATH MTPOOIIEMY,
paccMaTrpuBaTh €€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK MM OCHOBAHUS JIJIs
CPaBHEHUS, KTacCU(UKAIIUU 1 0000IICHMS;

- OTIPEIEIIATH IIeNTN NeATENbHOCTH, 33JaBaTh MapaMeTPhl H
KPUTEPUHU UX JOCTHIKECHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U MIPOTHBOPEUUS B
paccMaTpuBaeMbIX SBICHUSIX;

- BHOCUTh KOPPEKTHUBHI B JIEATEILHOCTD, OIIEHUBATh COOTBETCTBHE
PE3YJIbTATOB 1IEJISIM, OLICHUBATh PUCKHU TIOCIICICTBUI
NeSITeILHOCTH;

- pa3BUBaTh KPEaTHBHOE MEIIIJICHHE TIPH PEIICHUH KIU3HEHHBIX
pooJieM

0) 0a30BbIE HCCIICIOBATEIILCKUC ACHCTBUS:

- BIIQJIETh HABBIKAMY YI€OHO-HCCIIeI0BATENIHCKON 1 MTPOEKTHOM
JESTeIbHOCTH, HABBIKAMU pa3pelleHus npooem;

- BBISIBJISITH IPUUMHHO-CJICJICTBCHHBIC CBSI3U M aKTyaJIM3UPOBATh
3aJlavy, BBIBUTATh TUIIOTE3Y €€ PEeIIeHNUs, HAXOAUTh apTyMEHTHI
JUTS TOKa3aTelIbCTBA CBOMX YTBEPIKJICHUH, 3a/1aBaTh IIapaMeTPhl U
KPUTEPUHU PEIICHHMS,;

- aHAJIM3MPOBATH MOJIyUYCHHBIC B XO/€ PELICHUS 3a1a4K
Pe3yIbTaThl, KPUTUYECKH OIICHUBATH UX JJOCTOBEPHOCTH,
MIPOrHO3UPOBATh H3MEHEHHUE B HOBBIX YCIIOBHUSX;

-- YMETh IIEPEHOCHUTD 3HAHUS B MIO3HABATEIIBHYIO M IMPAKTHUECKYIO
00J1aCTH )KU3HEIEATEIILHOCTH;

-BJIaJIeTh METOAAMH JOKa3aTeNIbCTB, AITOPUTMAMH PEIICHHS 3a/1a4;
yMeHHe (GpopMyIupoBaTh ONpEIeICHIUs, aKCHOMBI i TEOPEMBbI, TIPUMEHSTh
UX, IPOBOAUTH JI0Ka3aTeNbHbIC PACCYKICHHS B XOJI€ PEILICHHUS 3a/1aY;

- YMETh ONIEpUPOBATH MOHITUAMU: CTETIEHb YNCIa, JOTapu(M dncia;
YMEHHE BBITIOJIHATH BEIYUCICHUE 3HAYCHUI U TpeoOpa3oBaHUs
BBIpKEHHH CO CTENIEHSIMU | JJoraprudmMamu, npeoOpa3oBaHus IpoOHO-
palMOHATIbHBIX BBIPAKCHUI,

- YMETh ONEepHPOBATh MOHATHSIMH: pallMOHAIbHBIC, HPPALHOHATIbHBIC,
MOKa3aTeJbHbIC, CTENICHHBIE, JIOTapr(pMUUECKHE, TPUTOHOMETPHIECKUE
YpaBHECHUS U HEPABEHCTBA, UX CUCTEMBL;

- YMETh ONEepHPOBATh MOHATUSIMU: (PyHKIUS, HETIPpepbIBHAS (DYHKIIHS,
MPOM3BOIHAS, IEPBOOOPa3Has, ONpPEICICHHBI HHTETPall; YMETh
HAaXOJUTh IPOU3BOHBIC IIEMEHTAPHBIX (DYHKINH, UCTIONB3YS
CTpaBOYHBIE MaTEepPHaJIbl; HCCIIE0BAThH B MPOCTEHIINX CITyYasiX QYHKIIUH
Ha MOHOTOHHOCTB, HAXOJUTh HAHOOJIBIINE U HAUMEHBIIHE 3HAYCHUS
(GyHKUIUH; cTpOUTh TpaduKi MHOTOUICHOB C UCIIONB30BAHUEM amlapara
MaTeMaTHYeCKOTO aHAIN3a; MPUMEHSThH TPOU3BOIHYIO TIPU PEILICHUH
3a7a4 Ha JBIKEHHE; pelaTh MPaKTUKO-OPUEHTUPOBAHHBIC 3a/1a4H Ha
HaWOOJIBIINE U HAUMEHBIINE 3HAYCHHS, Ha HaXOXK/ICHHE ITyTH, CKOPOCTH H
YCKOPEHUS;

- yMETh ONEPHPOBATh MOHATHSIMH: palliOHaIbHAS (QYHKIHS,
noKasaTesbHas (QyHKIWS, CTeTleHHas (pyHKIus, JjorapudMuyaeckas
(GyHKIUS, TPUrOHOMETpUYecKue HyHKINHU, 0OpaTHbIe PYHKIMN; YMEHHE
CTpOUTH rpadMKu H3y4EeHHBIX (YHKINH, HCTIONB30BaTh TPaQuKH MpH
M3y4YEeHUH TPOIIECCOB M 3aBUCUMOCTEH, IPU PELICHHUH 3a/]1a4d U3 APYTUX
yueOHBIX MPEIMETOB | 33124 U3 PEeabHON KHU3HU; BBIpaXaTh (OopMyJiaMH
3aBHCUMOCTH MEXIY BEITMUNHAMHU;

- YMETh pemaTh TeKCTOBBIC 3aJ]a4H PAa3HBIX THIIOB (B TOM YHCIIE HA
MPOLICHTHI, IOJIM U YACTH, Ha ABMXEHUE, padOTy, CTOMMOCTh TOBapOB U
YCIIyT, HAJIOTH, 33J]a4¥ U3 O0JIACTH YIIPABIICHHUS JINYHBIMU M CEMEHHBIMU
(uHaHCaMM); COCTABIISITh BBIPAXKCHNSI, YPABHEHHUS, HEPABEHCTBA U HX
CHCTEMBI 110 YCIIOBHIO 33J]a4H, UCCIIEI0BATh TIOIyUYEHHOE PEILICHNE U
OIIEHUBATH TPABIOINOI00HOCTh PE3yIHTATOB;

- YMETh ONIEpUPOBATH TIOHATUSAMU: CpeJlHEe apupMeTHIeCKoe, MeTUaHa,
HanOoJIbIIee ¥ HAUMEHbIIEe 3HAUEHHs, pa3Max, IUCIIEPCHs, CTAHAAPTHOE

9




- YMETh UHTETPUPOBATh 3HAHUA U3 PA3HBIX MMPEIMETHBIX 00JIaCcTei;
- BBIJIBUTaTh HOBBIC UJICH, NIPEIIaraTh OPUTHHAIBHBIE TTOJIXO/IBI U
pelieHus;

1 CIOCOOHOCTD X WCIIOJIB30BAHHS B TTO3HABATEIFHON 1
COIMAJIbHON MPaKTUKE

OTKJIOHEHHE YUCIIOBOTO HA0OPa; yMETh U3BJIEKATh, UHTEPIPETUPOBATh
nHPOPMALIUIO, TPEJCTABICHHYIO B TA0IUIIaX, HA TUarpaMMmax, rpapukax,
OTPaXKAIOIIYI0 CBOMCTBA pealbHBIX MPOLIECCOB M SBICHUN; MIPEJICTABIAThH
HH(POPMAITHIO ¢ TIOMOITLIO TAOJHIT U JUArpaMM; UCCIICIOBATh
CTaTUCTUYECKHE JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IPaduIecKux
METOZOB U AJIEKTPOHHBIX CPEJICTB;

- YMETb ONEPUPOBATh NOHATUSIMHU: CIIyYalHBIN ONBIT U CIIy4aliHOE
COOBITHE, BEPOATHOCTH CIIy4aliHOIO COOBITHUS; YMEHUE BBIYUCIIATh
BEPOSITHOCTD C MCIOIb30BaHIEM TpapuIecKuX METOAOB; IPUMEHSTH
(hOpMYIBI CIOKEHUS 1 YMHOXEHHUS BEPOATHOCTEH, KOMOMHATOPHBIE
(akTh! 1 HOPMYIIBI IPHU PELICHNH 3a/1a4; OLIEHUBATH BEPOATHOCTH
PCaJIbHBIX COGI)ITHI;'I; 3HAaKOMCTBO CO CHy‘-I&fIHBIMH BCJIMYMHAMU, YMCHUC
NPUBOJIUTH IPUMEPHI IPOSIBIICHUST 3aKOHA OOJIBIINX YHCEN B TIPUPOTHBIX
1 OOILECTBEHHBIX SIBICHUSX;

- YMEThb OIEPUPOBATH HOHATHUAMH: TOUKA, IPSIMas, IFIOCKOCTH,
IIPOCTPAHCTBO, JBYTPAHHBIN YIOjl, CKPEIUBAOIIMECS NIPSIMBIE,
NMapajuICJIbHOCTD U MEPIICHAUKYIIIPHOCTD IPAMBIX U HHOCKOCTeﬁ, yroJ
MEXIy IPSMBIMH, YTOJ MEXIYy IPAMON U IIIOCKOCTBIO, YOI MEXKILY
TUIOCKOCTSIMH, PACCTOSHUE OT TOUKH JI0 TJIOCKOCTH, PACCTOSTHUE MEXY
IpAMBIMHA, PACCTOAHNUEC MCKAY IJIOCKOCTAMU,; YMCHUEC UCIIOJIB30BaTh IIPpH
peleHnHt 3a1a4 3y4eHHbIe (DAKThl M TEOPEMbI INTAHUMETPUH; YMEHHE
OLIEHUBATH pa3Mepbl 00BEKTOB OKPY’KAIOIIET0 MHUPA;

- YMETh OIICPUPOBATH MMOHATUAMU: MHOT'OT'PaHHUK, CCUCHUE
MHOT'OT'paHHUKA, Ky0, Hapajuieienunei, Ipu3Ma, nupamuaa, urypa u
MTOBEPXHOCTh BPAILCHHS, IWIMHAP, KOHYC, ap, chepa, ceueHust GUrypsl
BpALICHUS, IIOCKOCTh, KacaroIasics chepsl, HINHIPA, KOHYCa, TUIOMA/Ib
MOBEPXHOCTH MUPAMHU/IBI, IPU3MBI, KOHYCa, IMITHH/PA, II0MaAb ChepsbI,
00beM Ky0a, MPAMOYTOJILHOTO Iapajuleenune a, TUpaMubl, IPU3MBI,
WIMHAPA, KOHYyCa, [1apa; yMeHHe U300paxxaTb MHOTOTPaHHUKH U
IMOBEPXHOCTHU Bpall€HUsA, UX CEUCHHUA OT PYKH, C IOMOIIbI0 YEPTECIKHBIX
HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB; yMEHHE PACIIO3HABATD
CUMMETPHIO B POCTPAHCTBE; YMEHHE PACIIO3HABATH NPaBUIIbHBIE
MHOTI'OI'paHHHKH;

- YMETh ONIEPUPOBATH OHATHUSAMU: IBUKEHUE B IPOCTPAHCTBE, TIOZOOHBIE
(urypsl B IpOCTPaHCTBE; UCTIONIB30BATh OTHOLICHHUE ILIOIAACH
MMOBEPXHOCTEH U 00EMOB MOJAOOHBIX (PUTYp NIPH PEIICHUH 3371a4;

- YMETb BBIYUCIIATE TCOMETPUUCCKUE BEJINYNHBL ()IJII/IHa, yroJi, miomanb,
00beM, MJIOLIAb TOBEPXHOCTH ), HCIIOJIB3Ysl M3yUEHHBIE (POPMYIIBI U
METOJIbI;
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- YMETh OIIEpUPOBATh IOHATHUAMU: NIPSIMOYTOJIbHASI CUCTEMA KOOPMHAT,
KOOpJUHATHI TOUYKH, BEKTOP, KOOPIAMHATHI BEKTOPA, CKAJIIPHOE
MIPOU3BE/IEHUE, YTOJI MEX]Ty BEKTOPAMH, CYMMa BEKTOPOB, TPOU3BEICHHE
BEKTOpa Ha YUCJIO; HAXOIUTh C IIOMOIIBIO U3YUEHHBIX (hopMyT
KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSHUE MEKAY IBYMs TOUKAMU;

- YMETh BBIOMPATh MOAXOISIINI U3yUYEeHHBIH METOA IJIsl peIieHHs 3aJa4H,
pacIio3HaBaTh MaTeMaTHYecKue (PaKThl 1 MAaTEMAaTHUECKHE MOJEIIH B
IIPUPOAHBIX M OOIIECTBEHHBIX ABJICHUSAX, B HICKYCCTBE; YMEHHE
MIPUBOJUTH MPUMEPHI MATEMATUYECKUX OTKPBITUHA POCCUICKON U MUPOBOH
MaTeMaTHYECKOW HayKH.

- YMETh OIIEPUPOBATH MOHITHUSAMU: ONPEAEICHUE, aKCHOMa, TeopeMa,
CJIEZICTBUE, CBOUCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCUJIbHBIE
(hopMyHpOBKY; yMeHHE GOPMYITUPOBATH OOPATHOE U MPOTUBOIOIOKHOE
YTBEpKACHUE, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, HCIIOIb30BATh
METOJ MaTeMaTHYECKOH MHAYKIMH; IPOBOJUTE JOKa3aTeIbHbIC
paccyXaeHus [Ipy pEeLICHUH 3a1a4, OL€HUBATh JIOTHYECKYIO
IIPaBUIILHOCTD PaCCYKICHUI;

- YMETh OIEPUPOBATH IOHATHUIMHU: MHOKECTBO, IOJMHOKECTBO, OIIEpaLliu
HaJd MHOXXECTBaAMH; YMCHUC HUCITI0JIb30BATH TeOpeTHKO-MHO)KCCTBeHHLIﬁ
afnmnapar 4Jid OornrcaHud pe€ajbHbIX IPOLECCOB U SIBJICHUM IIpu pCIICHUU
3ajad, B TOM YHCJIE U3 IPYTruX y4eOHBIX IPEIMETOB;

- YMETh OIIEPUPOBATH OHATUAMU: Ipad, CBA3HBIN rpad, AepeBo, LUK,
rpa¢ Ha INIOCKOCTH; YMEHHE 33/1aBaTh U OMUCHIBATH Tpadbl pa3inIHbIMA
crioco0aMu; UCTIONB30BaTh rpadbl U PELICHUH 3a1ay;

- yMETh CBOOO/IHO ONEPUPOBATH MOHATUSIMU: COUETAHHE, IEPECTAHOBKA,
YHUCIIO COYETaHHH, YHCIIO NepecTaHOBOK; OMHOM HpioTOHa; ymeHue
NPUMEHATH KOMOMHATOPHBIE (DaKThl M PACCYKICHUS JJIsl pEIICHHs 3a/1a4;
-yMEeTb OIIEpUPOBaTh NOHATHAMU: HATypaJbHOE YUCIIO, LIEI0E YUCIIO,
OCTaTOK I10 MOAYJIO, pallMOHAIBHOE YUCII0, UPPALIMOHAIIBHOE YUCIIO,
MHOXXCCTBA HaTypaJIbHbIX, HEJIbIX, palluOHAJIbHBIX, I[GIZCTBHTGJII)HBIX
YHCEN; yMEHHE UCIOIb30BaTh NPU3HAKY JI€JIMMOCTH, HAUMEHBIINH 00IIni|
JeNuTeNb U HauMeHblIee o0lee KpaTHoe, anroput™ EBknuaa npu
PEeICHUM 3aaa4; 3HAKOMCTBO C Pa3JIMYHbIMHU ITO3UIIUOHHBIMU CUCTEMaMU
CUMCIICHUS;

- yMETb CBOOO/IHO ONIEPUPOBATH MOHATHSIMHU: CTEIIEHb C LIETBIM
MOKa3aTesineM, KOpeHb HaTypalbHOMN CTENEHH, CTETIEHDb C PAllMOHATIBHBIM
[TOKa3aTeseM, CTETIEHb C IEHCTBUTEIHHBIM (BEIIECTBEHHBIM )
rokasareseM, JJorapu(m 4ucia, CHHyC, KOCHHYC U TAHT'€HC
IIPOU3BOJILHOTO YHCIIA;
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- YMETb ONEePHPOBATh MOHATUSIMU: TOXKAECTBO, TOKACCTBEHHOE
npeoOpa3oBaHye, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPAaBHEHUH U
HEPaBEHCTB, PABHOCUIILHOCTh YPAaBHEHUH, HEPABEHCTB U CUCTEM,
paloHaIbHBIC, UPPAIHOHANBHBIC, TIOKa3aTeNIbHbIE, CTCTICHHEIE,
JorapuMUIECKHe, TPUTOHOMETPHUYECKHE YPaBHEHHSI, HEPABCHCTBA U
CHCTEMBI; YMEHHE pelliaTh ypaBHEHUS, HEPaBEHCTBA M CUCTEMBI C
MIOMOIIBIO Pa3JINYHBIX IPHEMOB; peIIaTh YpaBHEHHs, HEPAaBCHCTBA U
CHCTEMBI C TapaMeTPOM; IPUMEHSATh YPaBHEHNUS, HEPAaBEHCTBA, UX
CHCTEMBI 75l PELICHUSI MATeMaTHIECKUX 3a1a4 U 33/1a4 U3 Pa3IMIHbIX
oOnacTell HAyKU U peanbHON JKU3HHU;

-yMeTh CBOOOTHO OTIEPUPOBATH MOHATHAMH: Tpaduk HyHKIHH, oOOpaTHAs
¢dyHKUUs, KOMIO3UIMs QYHKIMH, THHEHHast QYHKIUS, KBaIpaTHIHAS
¢dyHKUUS, cTernenHast GyHKIUS C HEJbIM MOKa3aTeneMm,
TPUTOHOMETpHYECKUE (DYHKIMH, 0OpaTHbIE TPUTOHOMETPUIECKHE
(hyHKIIMH, TTOKa3aTeNnbHas 1 JorapudMudeckas QyHKIIUN; yMEHHE
CTpouTh rpaduKu QYHKIHA, BEIIOIHATE MPeoOpa3oBaHus rpaduKoB
(hyHKIHIA;

YMEHHE HCTIOJIb30BaTh rpaduku QyHKIUHA 7151 N3y9eHHs IPOLIECCOB U
3aBHCUMOCTE TIPU PEIICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U U3
peanbHOH KU3HU; BEIpaKaTh (HOpMYIaMHu 3aBUCUMOCTH MEXTY
BEJINYNHAMU;

yMeHHE CBOOOHO OTIEpUPOBATh NOHITUSAMU: YETHOCTD (DYHKIIHH,
NEePUOMYHOCTD (DYHKIIMHU, OTPAHUYEHHOCTh ()YHKIIMU, MOHOTOHHOCTh
(GyHKIMU, SKCTpeMyM (QyHKIMH, HAnOOJbIIIee M HANMEHBIIIEE 3HAUCHUS
(GYHKIMY HA IPOMEXYTKE; YMEHUE IPOBOIUTH UCCIIEA0BaHUE (DYHKIIHH;
yYMEHHUE HCTIO0Bb30BaTh CBOWCTBA U Tpaduku QYHKIUHA JJIsl peIeHHsI
ypaBHEHUH, HEPABEHCTB U 33]1a4 C apaMeTpaMu; N300pakaTh Ha
KOOPJMHATHOH IIOCKOCTH MHOYKECTBA PEIICHUIT ypaBHEHNH, HEPaBEHCTB
U UX CHUCTEM;

- YMeTh CBOOO/IHO OIEPHPOBATH MOHATUSIMH: TIOCIIE0BATEILHOCTD,
apuQMeTHYecKas porpeccusi, F’eOMeTpHIecKas mporpeccusi, 0eCKOHEYHO
yOBIBaro1Iasi reoMeTpuyecKasi IpOTrPECCHsl; yMEHHUE 3a7aBaTh
MOCTIEIOBATENILHOCTH, B TOM YHCJIE C IIOMOIIBI0 PEKYPPEHTHBIX (OPMYIL;
- YMETh OIEPUPOBATH OHATHUAMH: HENPEPHIBHOCTD (DYHKLUH, ACUMIITOTHI
rpaduka GpyHKIMH, IepBas U BTOpasi MPOU3BOIHAas (PyHKINH,
FeOMETPHUYCSCKUH M (PU3MUESCKUI CMBICIT IIPOU3BOIHOM, IepBOOOpa3Hasi,
OTIpeJICIIEHHBIN HHTETpal; YMEHHE HAXOJUTh aCHMIITOTHI rpaduka
(YHKLINY; YMEHUE BBIYUCIIATE IPOU3BOTHBIE CYMMBI, IPOU3BEICHHS,
YaCTHOTO M KOMITO3UIMY (DYHKIUIA, HAXOJUTh YpaBHEHHE KacaTeJIbHOH K
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rpaduky GyHKIIHH;

YMEHHUE UCTIO0NB30BaTh MPOU3BOAHYIO IS UCCIEIOBaHUS (PYHKIMM, IS
HAXOKICHUS HAWTYUIIETO PEIIeHHsI B IPUKIIaJHBIX, B TOM YHCIIE
COIMATbHO-9KOHOMHUYECKHX U (PU3NYECKUX 3a7adax, I ONPeaeIeHHS
CKOPOCTH 1 YCKOPEHHST; HAXOIUTh IUIOMAAN H 00BeMBI GUTyp C
MOMOILBIO MHTETPajia; MPUBOIUTH IPUMEPHI MATEMaTHIECKOTO
MOJICTTMPOBAHUS € TIOMOIIBI0 (D (hepeHINATBHBIX yPaBHEHNUH;

- YMETb ONEepHPOBATh MOHATUSIMHU: KOMIIEKCHOE YHCIIO, CONPSKECHHBIC
KOMILJIEKCHBIE YKCTa, MOAYJb M apryMEHT KOMIUIEKCHOTO YKcia, popma
3aIlMCH KOMILIEKCHBIX Yncell (TeOMeTpHyecKasi, TPUTOHOMETPUIECcKas v
anredpandeckas); yMeTh IPOU3BOIUTH apu(METHIECKUE TEHCTBUS C
KOMITJICKCHBIMH YHCJIAMH; IPUBOAUTH IPUMEPHI UCTIONIB30BaHHS
KOMITJICKCHBIX YHCET;

- yMeTh CBOOOTHO OIIEPHPOBATH MOHATHAMU: CpeiHee apuPpMETHIECKOE,
MeuaHa, HanOoJIbIlIee U HaNMEHbIIIee 3HAYCHHS, pa3Max, TUCTICPCHS,
CTaHIApTHOE OTKJIOHEHHE JJIsl OTIMCAHKS YHCIOBBIX JAHHBIX; YMEHUE
UCCIIeIOBATh CTATHCTUYECKUE JAHHBIC, B TOM YHCIIE C TPUMEHEHUEM
rpadUIecKUX METO/IOB U JIEKTPOHHBIX CPEICTB; IpaduecKu
HCCIIEIOBATh COBMECTHBIC HAOMIOACHHUS C TIOMOIIBIO JHarpaMm
paccernBaHMsl U IMHEHHOW perpeccuu;

- YMETh HaXOAUTh BEPOSATHOCTH COOBITHH C MCIIOIb30BaHUEM
rpadguYecKUX METOI0B; NPUMEHSITH JUIs peIeHus 3a1a4 GopMyIIbl
CIIO’KEHUS U YMHOXKEHUSI BEPOSITHOCTEH, (DOpMYITy MOJIHOW BEPOSITHOCTH,
hopmynry bepryrm, koMOUHATOPHBIE (PAKTHI U POPMYIIBI; OLIEHUBATH
BEPOSTHOCTH PEATBbHBIX COOBITHIT; YMEHHE OTIEPUPOBATH MOHATUSMH:
cllyyaifHasi BeTM4MHA, pacipeie]IeHue BepOsTHOCTEH, MaTeMaTHIECKOe
OKU/IaHUe, TUCTIEPCHS U CTAHJIAPTHOE OTKJIIOHEHUE CITy4aifHOI BEeJIMYMHEI,
(GYHKIMU pacripe/ieieHus ¥ INIOTHOCTH PaBHOMEPHOT'0, TOKA3aTeNbHOTO U
HOPMAJIBHOT'O pacipe/ieNieHnii; YMEHHE HCII0Ib30BaTh CBOMCTBA
W3yYCHHBIX paclpeeIeHIH ISl pelieHus 3a1a4; 3HAKOMCTBO ¢
MOHSTUSIMH: 3aKOH OOJIBIIMX YHCEII, METO/IbI BEIOOPOYHBIX HCCIIEIOBAHUIA,
yYMEHHUE MIPUBOIUTH IPUMEPHI MTPOSBICHHS 3aKOHA OONBILINX YUCET B
MIPUPOHBIX 1 OOIIECTBEHHBIX SBIICHUSX;

- yMETh CBOOO/IHO ONEPUPOBATH MOHATHAMHU: TOUKA, IPsAMasi, INIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Ty, INIOCKHIA YTOJI, IBYTPaHHBIN yToll,
TPEXTPaHHBIN YTOJI, IepeceKaroInecs, NapauieibHbIe 1
CKpPEIIMBAIOIIHECS TPSIMbIE, TAPAIIIETBHOCTD U MEPIIEHIUKYISIPHOCTh
MPSIMBIX U TUIOCKOCTEH, YTOJl MEKAY MPSIMBIMHU, YTOJI MEKAY MPSIMOH 1
TUIOCKOCTBIO, YTOJ MEXK]Ty TUNIOCKOCTSIMHU; YMEHHE HCIIONh30BATh MPH
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PELLICHNH 3a/1a4 U3y4YeHHbIe (haKThl U TEOPEMBI IUNITAHUMETPUH; YMEHUE
OLIEHMBATH pa3Mepbl 00BEKTOB B OKPY’KAIOIIEM MUPE; YMEHHE
OTIEPUPOBATH MOHATUSIMU: MHOTOTPaHHHK, CEUEHIE MHOTOTPaHHHUKA,
IIPAaBUIbHBIM MHOTOTPAHHUK, IPU3Ma, MIUPaMuaa, purypa u moBepxHoCTh
BpalleHNs, TUIMHAP, KOHYC, ap, cdepa, pa3BepTKa IOBEPXHOCTH,
ceueHHs KOHyca U HWIMHApPA, NapajiebHbIe OCH UK OCHOBAHHIO,
CeueHHeE 11apa, MII0CKOCTh, Kacarommascs cepbl, IIHHIPA, KOHYCA,;
YMEHHUE CTPOUThH CEYCHHE MHOTOTPAaHHHKA, U300pakaTh MHOTOI'PaHHUKH,
(UTypHI U TOBEPXHOCTH BpAILlEHHS, X CEYCHHUS, B TOM YHUCIIE C TOMOIIBIO
ANIEKTPOHHBIX CPE/ICTB; YMEHUE MMPUMEHSTH CBOWCTBA FEOMETPHUECKHIX
¢buryp, caMocTosATeNIbHO (GOPMYIUPOBATEH ONPEACTICHUS U3Y1aeMBbIX
¢uryp, BELIBUTaTh TUTIOTE3BI O CBOMCTBAX U MPU3HAKAX T€OMETPUUECKUX
¢uryp, 000CHOBBIBATH WJIM OMIPOBEPIaTh HX; YMEHUE IPOBOIUTH
Kkiaccu(puKanuo GUryp 1o pa3IMyHbIM [IPU3HAKAM, BBIOJIHSITD
HEO0XOIUMBIEC OIIOJHUTENbHBIE IOCTPOCHHUS;

- yMETh CBOOOIHO ONEPUPOBATH MOHATHIMU: TUIOMIAb PUTYPEI, 00BEM
(Gurypsl, BeTMUMHA yTIia, pACCTOSHUE OT TOYKH JI0 TNIOCKOCTH,
paccTosiHue MeXIy IPSMBIMH, PACCTOSHUE MEKAY IJIOCKOCTSIMH,
IOIIAAb Cepsl, MIOMIAAb MTOBEPXHOCTH MUPAMHUIBI, IPU3MBI, KOHYCA,
WIMHPA, 00beM Ky0a, IPSIMOYTOJIbHOTO Hapauie/ieue1a, THpaMuIbl,
MIPU3MBI, UJIHMHIPA, KOHYCA, [1apa; YMEHHUE HAXOAUTh OTHOLICHHUE
00BEMOB TTOTIOOHBIX PUTYD;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATUAMH: JABIKCHHE, TapajlieIbHBINA
MEPEHOC, CHMMETpPHS Ha IUIOCKOCTH U B IPOCTPAHCTBE, TOBOPOT,
npeoOpa3oBaHue NOA00Ms, TO100HBIE PUIYPbI; YMEHUE paclio3HaBaTh
paBHbIe U IOAOOHBIE GUTYPHI, B TOM YHCIIE B IPUPO/IE, UCKYCCTBE,
ApXHUTEKTYpEe; YMEHUE UCIIOJIb30BATh T€OMETPUIECKHE OTHOIICHHS,
HaXOAUTh FEOMETPHUYECKHE BETMUMHBI (JUIMHA, YT, IUIOLIab, 00BEeM)
NpY pelIeHUH 33j1a4 U3 JPYTUX Y4eOHBIX IPEAMETOB U U3 PeaIbHOM
KU3HU;

- yMETh CBOOO/IHO ONEPUPOBATH MOHATHAMHU: IPSAMOYToJbHAsA CUCTEMA
KOOpJAWHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAUHATHI BEKTOpa, CyMMa
BEKTOPOB, TIPOU3BEJICHHE BEKTOPa Ha YHCIIO, PA3JIOKEHUE BEKTOPA 110
0asucy, CKaIIpHOE MTPOU3BEICHIE, BEKTOPHOE POU3BEACHHE, YTOJI
MeXy BEKTOPaMH; YMEHHE HCIIOJIb30BaTh BEKTOPHBIA H KOOPIUHATHBIN
METOJI JUISl pEIICHHs TeOMETPHUYESCKHX 3aJ1a4d U 3a]1a4 JIPYTUX yueOHbIX
MIPeIMETOB; ONIEPUPOBATH MOHATHIMH: MaTpuia 2x2 u 3x3, ONpenennTenb
MaTpHIIbl, F[EOMETPHUYECKHI CMBICI ONPEACTUTEINS;

- YMETh MOJICJIMPOBAThH PEaJIbHBIC CUTYAIINU Ha S3bIKE MATEMATHKH;
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COCTaBIISTh BBIPAKCHMSI, yPABHEHUSI, HEPABEHCTBA U MX CHCTEMBI 110
YCJIOBHIO 3aJja4M, UCCIIEN0BATh IOCTPOCHHBIE MOJEIIHU C UCIIOJIb30BaHUEM
anmapara anreOopsl, HHTEpIPETUPOBATh MOMYYSHHBIN Pe3yIbTaT; CTPOUTh
MaTeMaTHYECKUE MOZAEIH C MTOMOIIBI0 T€OMETPUYECKUX MOHITHI U
BEIIMYMH, PEIIATh CBA3aHHbIE ¢ HUMH ITPAKTUYECKUE 3a/1a4H; COCTABIIATh
BEPOSITHOCTHYIO MOJIEJIb U UHTEPIIPETUPOBATH IIOIYYEHHBIA PE3YIIBTAT;
pelaTh IpUKIaaHbIe 3aJa4H CPEACTBAMH MaTEMaTHYECKOr0 aHAIN3a, B
TOM YHCJIE€ COLUATIBHO-3KOHOMHYECKOI0 U (PU3NUECKOr0 XapaKTepa;

- yMeHHUE BBIOMPATh MOIXOAALINNA METO ATl PEILICHUS 3a1a4H;
IIOHUMaHUE 3HAYUMOCTH MaTEMATUKHU B U3yUYECHUU IIPUPOAHBIX U
0O0IIIECTBEHHBIX IIPOLIECCOB U SIBICHUH; YMEHHE PacIO3HaBaTh
IIPOSIBJIICHUE 3aKOHOB MATEMATHKHU B UCKYCCTBE, YMEHUE ITPUBOUTH
IIPUMEPHI MATEMATUYECKUX OTKPBITUA POCCUMCKOW U MUPOBOM
MAaTEMAaTHYECKOU HAyKU

OK 02 Hcnons3oBathb
COBpEMEHHBIE CPEJICTBA
MIOWCKA, aHAIIN3a 1
UHTEPIpPETAIIN
nHbOpMAaIUH, U
UHQOPMaIIOHHEIC
TEXHOJIOTHH JUTS BBITIOJTHEHUS
3a1a4 npodeccnoHaIbHOM
JeSITeTbHOCTH

B o0nact neHHOCTH HayYHOT'O O3HAHMS:

-c(hOpMUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOM
MPAKTUKU, OCHOBAHHOT'O Ha JUAJIOre KyJIbTYp, CIIOCOOCTBYIOLIETO
OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUPE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM U UNTATENbCKOM KYJIBTYPBI KaKk
CPEICTBa B3aUMOJECICTBHS MEX Y JIOAbMH U O3HAHUS MUPA;

- OCO3HaHUE I[IECHHOCTH HAyYHO! AESITeIbHOCTH, FOTOBHOCTh
OCYLIECTBIISTh IPOEKTHYIO U UCCIIEOBATENBCKYIO AESITEIbHOCTD
WHAWBHUIyaJbHO U B TPYIIIE.

OginazieHne yHUBEPCaJIbHBIMU YU€OHBIMH O3HABATEILHBIMU
JIEVUCTBUSIMHU:

B) paboTta ¢ nHpOpMaLIUEH:

- BJIaJIETh HAaBBIKAMU MOJTy4eHUsI HH)OpMAIMK U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSTENIEHO OCYIIECTBIIATh MIOUCK, AHAJIN3,
CHCTEMATH3aIMI0 U MHTEPIIPETAINI0 HHPOpMAIH pa3THIHbIX
BUJOB 1 (hOPM NPeICTABICHNUS;

- CO3/1aBaTh TEKCTHI B PA3JIMUHBIX (popMaTax ¢ yd4eToM HazHauYCHHUS
rH(GOPMAINH U LIENEeBON ayAUTOPUH, BRIOMpPast ONTUMATBHYIO
(hopMy TIpecTaBICHNS U BU3yaIH3alliH;

- OLIGHUBATH JIOCTOBEPHOCTb, JIETUTUMHOCTD HH(OPMAIIHH, €€
COOTBETCTBHE ITPABOBBIM U MOPAJIbHO-3THYECKHM HOpMaM;

- UCTIOJIb30BaTh CPeICTBa MH(DOPMAIIMOHHBIX U
KOMMYHHKAIIUOHHBIX TEXHOJIOTHH B PELIEHNH KOTHUTUBHBIX,
KOMMYHHMKAaTUBHBIX W OpPraHU3allMOHHBIX 33134 ¢ COOJI0ACHUEM

- yMETh ONEepPHPOBATh OHATHSIMH: pallloOHaIbHAS (QYHKIHS,
nokasarenbHas pyHKIH, cTeneHHast QyHKIHS, JIorapupMIdecKast
(GyHKIUS, TPUrOHOMETpUYecKue GyHKIUHU, 0OpaTHbIe PYHKIMH; yMEHHE
CTPOUTH Tpa)KH N3YIEHHBIX (PYHKIIHH, UCTIONB30BaTh TpaduKy Ipr
M3y4YEeHUH TPOIIECCOB M 3aBUCHMOCTEH, P PELICHHUH 3a/1a4d U3 APYTUX
yueOHBIX MPEIMETOB | 33124 U3 PeabHON )KU3HU; BBIpaXaTh (GopMylaMu
3aBUCHMOCTH MKy BeTHIHHAMU;

- yMETh ONEPHPOBATh OHIATUSIMU: TOKIECTBO, TOKICCTBEHHOE
npeoOpa3oBaHue, ypaBHEHUE, HEPABEHCTBO, CUCTEMa YPaBHEHHH U
HEPaBEHCTB, PaBHOCHIBLHOCTh YpaBHEHU, HEPABEHCTB H CHCTEM,
panmoHabHbIE, HPPALMOHATBHBIE, TOKA3ATEIbHBIE, CTETICHHBIE,
JorapudMuUecKre, TPUrOHOMETPHUYECKIE YPaBHEHU, HEPABEHCTBA U
CHCTEMBI; YMETh PellaTh YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO
pa3IUYHBIX IPHEMOB; pelIaTh YpaBHEHHSI, HEPABEHCTBA M CUCTEMBI C
napaMeTpoM; IPUMEHSATh yPaBHEHMS, HEPABEHCTBA, UX CUCTEMBI JUIs
peleHrs MaTeMaTHIECKUX 3aj1ad ¥ 3ajad U3 Pa3IniHbIX objacTeil HayKu
U peaybHOW JKU3HHU;

- yMETb CBOOO/IHO ONEPUPOBATH MOHATUSIMHU: ABIKCHHE, TAapaJIICIIbHBINA
MEePEHOC, CHMMETPHS Ha IUIOCKOCTH U B POCTPAHCTBE, TOBOPOT,
rpeoOpazoBaHue MoA00Hs, TOJOOHBIE (PUTYPHI; YMETh PAaCIIO3HABATh
paBHbIe ¥ IOAOOHBIE GUTYPHI, B TOM YHCIIE B IPUPOJE, UCKYCCTBE,
ApXUTEKTYPE; YMETh HCII0JIb30BaTh [€OMETPHUUYECKHE OTHOLICHUS,
HaXOJUTh TEOMETPUYIECKIE BEINYNHBI (IJIMHA, YTOJI, IJIOoaab, 00hEeM)
MIPU PEIICHUH 3a]a4 U3 APYruX y4eOHBIX MPEAMETOB U U3 PeaIbHOM
KU3HH
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TpeOOBaHUI1 SPrOHOMHUKH, TEXHUKU O€301TaCHOCTH, TUTUCHEI,
pecypcocOepekeHus, IPABOBBIX M THYECKUX HOPM, HOPM
WHPOPMALIMOHHON 0€30MacHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUSI U 3AIUTH HHQOpMAIINH,
nH(pOpPMAITMOHHON 0€30TTaCHOCTH JTMIHOCTH

OK 03 IlnanupoBath u
peanu30BBIBaTh COOCTBEHHOE
nmpodeccCHoHaTBEHOE H
JUYHOCTHOE PAa3BUTHE,
OpeANPUHAMATEIBCKYIO
JIeATeILHOCTD B
npodeccuoHanbHOM chepe,
UCIIOJIb30BaTh 3HAHHS IO
NpaBOBOH U (PUHAHCOBOMA
TPaMOTHOCTH B Pa3JINYHBIX
KU3HCHHBIX CUTYaIHAX

B 00nacti 1yXxOBHO-HPaBCTBEHHOT'O BOCITUTAHUS:

-- cpOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO
MIOBEJICHNS;

- CHOCOOHOCTbH OLIEHUBATH CUTYALUIO U IPUHUMATh OCO3HAHHbIE
pelIeHns, OpUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTHY;

- OCO3HAHUE JIMYHOTO BKJIa4a B IOCTPOCHUE YCTOHYMBOIO
Oymymero;

- OTBETCTBEHHOE OTHOIIEHNE K CBOMM POJUTENAM U (MIIN) IPYTHUM
YJIeHaM CeMbHU, CO3AaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO
HNPUHATUSA NUEHHOCTEW CEMEWHOM KU3HU B COOTBETCTBHH C
TpaJulUsMU HapoAoB Poccuu;

OsnageHue yHUBEpCaIbHBIMU PETyJIITHBHBIMU ACHCTBUAMU:

a) caMOOpTaHU3aIus:

- CaMOCTOSITENIEHO OCYIIECTBIIATH I03HABATENbHYIO I€ATEIbHOCTD,
BEISIBIISITH TIPOOJIEMBI, CTABUTH U (OPMYITHUPOBATH COOCTBEHHBIS
3a7a4u B 00pa30BaTeIbHOM AESITEIbHOCTH U KU3HEHHBIX
CUTYAIHIX;

- CAMOCTOSITENILHO COCTABIISITh TUIAH PEIICHUs TIPOOIIEMBI C YUETOM
HUMEIOIUXCS] PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1
HpEATIOYTEHU;

- 1aBaTh OIIEHKY HOBBIM CUTYAaIIHsIM;

CHoco0CTBOBAaTh ()OPMHUPOBAHMIO U MPOSBIICHUIO IIUPOKON
SPYIULMY B pa3HbIX 00J1aCTsIX 3HAHUH, TIOCTOSIHHO MOBBIIIATD
CBOI 00pa3oBaTeNbHBIN 1 KyJIbTYPHBIH YPOBEHb;

0) CaMOKOHTPOJIB:

WCTIONB30BaTh MPHUEMbI pedIeKCUH Ui OLEHKH CUTyalllu, BbIOOpa
BEPHOTO PELICHHS;

- YMETh OIICHMBATh PUCKH U CBOEBPEMEHHO IPUHUMATH PEIICHHUS
10 UX CHHKECHMUIO;

B) SMOLIMOHANBHBIA UHTEIJIEKT, IPEANOIararouii
c(hOpMHUPOBAHHOCTb:

BHYTPEHHEW MOTHBALIMH, BKIIOYAIOMIEH CTpEMIICHUE K
JOCTHKEHHIO LIENH U YCIEXY, ONTHMHU3M, HHUIIMATUBHOCTb,

- YMETh ONEPUPOBATh MOHATUSIMH: PallMOHATIbHBIC, HPPALOHATBHBIC,
MOKa3aTeJbHbIC, CTENICHHBIC, JIOTapH(PMUUSCKHE, TPUTOHOMETPHICCKUE
ypaBHEHHSI 1 HEPABCHCTBA, HX CHCTEMBI;

- YMETbh OIIEPHPOBATH NOHATHSMH: MHOTOTPaHHHK, CCUCHHE
MHOTOTpaHHHUKa, Ky0, napajuielienune ], npu3Ma, nupamuaa, urypa u
MOBEPXHOCTh BPAILCHUS, LHJIMHID, KOHYC, 1ap, cdepa, cedeHus Gpurypsl
BpAILCHUsI, IIOCKOCTb, Kacarommasicsi chepbl, HUIHHAPA, KOHYCa, TIO0MIa/b
HIOBEPXHOCTH MTUPAMUIBI, IPU3MBbI, KOHYCa, IUITHHIPA, IOk chepsl,
00beM KyOa, MPSAMOYTOJILHOTO MapajuleNenure/a, TUpaMuIbl, IPU3MEI,
LIJIMH]pA, KOHYCAa, [Iapa; yMEHHE H300pakaTh MHOTOIPaHHUKHU U
HOBEPXHOCTH BPAILICHHUS, UX CEYCHHS OT PYKH, C IIOMOIIBIO YEPTEIKHBIX
UHCTPYMEHTOB H 3JICKTPOHHBIX CPEICTB; YMETh PACIIO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMETh PACIIO3HABATh PABHJIbHBIC
MHOTOTPaHHUKH;

- YMETb ONEPHPOBATh OHATUSIMU: MPSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
KOOP/IMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE
MPOU3BEICHHE, YTOJl MEXK/Iy BEKTOPaMH, CYMMa BEKTOPOB, IIPOU3BEACHHE
BEKTOpA Ha YKCIIO0; HAXOMUTh C TIOMOIIbIO H3YyYEeHHBIX (popMyIt
KOOPMHATBI CEPEIMHBI OTPE3KA, PACCTOSHUE MEXKIY IBYMS TOYKAMHU
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YMEHHE AeHCTBOBATh, UCXO/IA U3 CBOUX BO3MOKHOCTEM;

- SMITATHH, BKIIFOYAIOIICH CITOCOOHOCTh IOHUMATh SMOIIMOHAIBLHOE
COCTOSIHUE JPYTHX, YYUTHIBATh €r0 MPU OCYIIECCTBICHUI
KOMMYHHKAIIAW, CTIOCOOHOCTB K COYYBCTBHUIO U COIIEPEIKUBAHUIO;

- COITMAIHHBIX HABBIKOB, BKIFOUAIONINX CTIOCOOHOCTE BHICTPANBATh
OTHOIIICHUS C IPYTUMU JIFOJIbMU, 3a00TUTHCS, IPOSIBISITh HHTEPEC
¥ pa3penraTtb KOHPIUKTHI

OK 04 Db dexTurHO
B3aMMOACHCTBOBATE B
paboTaTh B KOJUIEKTHUBE U
KOMaHe

TOTOBHOCTh K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH U
CaMOOIIPEIEIICHUIO;

-OBJIaJICHUE HaBbIKAMU Y4eOHO-HCCIIE0BATENBCKON, MPOSKTHOM 1
COIMANIFHOM ACITSIHFHOCTH;

OgnazieHne yHUBEPCaIbHBIMU KOMMYHUKATUBHBIMU JACHCTBUSAMU:
0) COBMECTHAas ICSATEIbHOCTb:

- IOHUMATh 1 UCIIOJIb30BaTh IPCUMYIIIECTBA KOMaHI[HOﬁ u
WHAWBUAYaTbHON paboThl;

- IpUHUMATh LCJINU COBMECTHOM ACATCIIbBHOCTH, OPraHU30BLIBATh U
KOOPAWHHUPOBATH JICHCTBUS 10 €€ TOCTHYKEHHUIO: COCTABIISATH IJIaH
JNEUCTBUN, pACIPENENATh POJIU C YYETOM MHEHUM YYaCTHUKOB
00CyKIaTh pe3yabTaThl COBMECTHOM paOOTHI;

- KOOPJMHHUPOBATh U BBINOJIHATH pabOTy B YCIOBUIX PEATIBLHOIO,
BUPTYaJbHOTO U KOMOMHHPOBAHHOT'O B3aMOCHCTBUS;

- OCYILECTBIISTh O3UTUBHOE CTPATETNIECKOE MTOBEACHHUE B
Pa3IIMYHBIX CUTyallUAX, IIPOABIIATE TBOPUYCCTBO U B006pa)KeHI/Ie,
6BITL HMHUIIMAaTUBHBIM.

OgnageHne yHUBEpCaIbHBIMU PEryJIITHBHBIMU ACHCTBHAMU:

T) IpHUHSTHE ce0s U IPYTHX JIIOIEH:

- IPUHUMATh MOTUBBI U apTYMEHTBI IPYIUX JIIOJEH IIPA aHAIU3e
Pe3yIbTAaTOB ACATEIBHOCTH;

- IPU3HABaTh CBOE IPABO U MPaBO APYIUX JIO/EH Ha OMINOKHY;

- pa3BUBaTh CHOCO6HOCTB IMOHMUMAThb MUP C MMO3NIHU JPYToro
YeJI0BeKa

- YMETb ONEPUPOBATh NOHATUSIMHU: CIIyYalHBIN ONBIT U CIIydallHOE
COOBITHE, BEPOATHOCTh CIIy4aiHOI'O COOBITHS; YMETh BBIYHCIIATD
BEPOSITHOCTD C HCIOIB30BaHUEM IpaUIecKUX METOAOB; MPUMEHSTh
(OpMyIBI CIOKEHUSI U YMHOXEHHUS BEPOATHOCTEH, KOMOMHATOPHBIE
(akThl ¥ HOpMYIIBI IPH PELICHNH 3a/1a4; OLIEHUBATH BEPOATHOCTH
peanbHBIX COOBITHIA; 3HAKOMCTBO CO CITyYallHBIMHU BETHUYMHAMH; YMCHUE
NPUBOJUTH IPUMEPHI IPOSIBIICHUST 3aKOHA OOJIBIINX YHCEN B TIPUPOTHBIX
1 OOILECTBEHHBIX SIBICHUSX;

- YMETh CBOOO/IHO OTIEPHPOBATH MOHATHSIMU: CTETICHb C IIEJIBIM
roKa3zaTelieM, KOpeHb HaTypaJIbHOM CTENeHH, CTENEeHb C palliOHATbHBIM
MOKa3aTeseM, CTENEeHb C JCHCTBUTENbHBIM (BELICCTBEHHBIM)
[oKasareseM, JIorapu(m 4ucia, CHHyC, KOCHHYC U TAHI'€HC
IIPOU3BOJIBHOIO YHCIIA;

- YMETh CBOOOHO OTIEPHPOBATH MOHATUAMU: TpaduK GyHKIHH, OOpaTHAS
¢$byHKUUMs, KOMIO3ULMs QYHKIMH, THHEHHas QYHKLUS, KBaIpaTHUHAas
¢dyHKIUS, crernenHast GyHKIUS C EJbIM TIOKa3aTeneMm,
TPUTOHOMETPHUUECKHE (DYHKIINHU, 0OpaTHBIE TPUTOHOMETPHUUECKHUE
($yHKUIMY, TOKa3aTeNbHas u jorapupmudeckast QyHKINH; YMETh CTPOUTD
rpaduku GyHKIHN, BEITIONHATH IpeoOpa3oBaHus TpapuKOB (YHKITHIA;

- YMETh HCIOJIb30BaTh rpaduKu QYHKIMHA JJIs1 H3Yy4EHUS IPOIIECCOB U
3aBHCUMOCTEN NP PELICHUH 3a/1a4 U3 APYTHX YUEOHBIX MPEIMETOB U U3
peanbHOH KU3HU; BBIpaXkaTh (YOPMYIIaMHu 3aBUCUMOCTH MEXTY
BEJIMYUHAMY;

- cBOOOTHO ONIEpUPOBATh NOHSATHAMH: YETHOCTh (DYHKIIUH,
MEPUOTUYHOCT (PYHKIIMH, OTPAHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTD
(GyHKIWY, SKCTpeMyM (PYHKIMH, HANOOJIbIIIee ¥ HAaMEHbIIIEe 3HAYCHUS
(YHKIIMY HA TIPOMEXKYTKE; YMETh MPOBOJIUTH UCCIIEIOBAHNE (DYHKIIHM;

- YMETb HCIIOJIb30BaTh CBOMCTBA U rpadMKH QYHKIMN 171 peILeHUs
ypaBHEHUH, HEPAaBEHCTB M 3aJa4 C apaMeTpaMu; H300pakaTh Ha
KOOPJAMHATHOH IUIOCKOCTH MHOKECTBA PEILICHUN ypaBHEHUM, HEPABEHCTB
U UX CUCTEM

OK 05 OcyniecTBisiTh

B o0macTu 3¢TeTHYECKOTO BOCITUTAHUSL:

- YMCTh OICPUPOBATH NOHATUAMU. CPCAHCC apI/I(bMeTI/ILIGCKOG, MEaraHa,
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YCTHYIO ¥ TUCbMEHHYIO
KOMMYHHKALIUIO Ha
TrOCY/IapCTBEHHOM SI3BbIKE
Poccuiickoit ®enepanuu ¢
Y9eTOM OCOOCHHOCTEH
COLMANILHOTO U KYJIETYPHOTO
KOHTEKCTa

- 3CTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETHKY OBITa,
HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa U
OOIIECTBEHHBIX OTHOILCHUH;

- CIIOCOOHOCTH BOCIIPHHUMATH PA3JIMYHbIEC BH/IBI HCKYCCTBA,
TPaAWIN U TBOPYECTBO CBOETO M APYTUX HAPOJIOB, ONIYIIATH
SMOLHOHATEHOE BO3JEHCTBIE HCKYCCTBA;

- yOEXKIEeHHOCTh B 3HAYMMOCTH JJIS TMIHOCTH M 00IIecTBa
OTEYECTBEHHOTO ¥ MHPOBOT'O HCKYCCTBA, STHUYECKUX KYIbTYPHBIX
TpaJuIMi 1 HAPOTHOT'O TBOPYECTBA;

- TOTOBHOCTh K CaMOBBIPKEHHIO B Pa3HBIX BUJIaX UCKYCCTBa,
CTpEMJICHHE TIPOSIBIIATH Ka4eCTBA TBOPUECKOI JTHIHOCTH;
OBJ'Ia)Z[CHI/IC YHUBEPCAIbHBIMH KOMMYHHUKATHUBHBIMU I[eflCTBHHMH:
a) oOIIeHME:

- OCYIIECTBIISITH KOMMYHHKAIIN BO BceX cepax KHU3HH;

- pacro3HaBaTh HeBepOAIbHBIE CPEJICTBA OOIIEHNUS, TOHNMATh
3HA4YEeHUE CONMANBHBIX 3HAKOB, PACIIO3HABATH MPEIIOCHUIKH
KOH(JIMKTHBIX CUTYallUil U CMATYATh KOH(IUKTHI;

- pa3BEpHYTO M JIOTHYHO H3JIaraTh CBOIO TOUKY 3PECHUS C
HCIIOJIb30BAHHUEM A3BIKOBBIX CPEACTB

HauOoIbIlIee U HAUMEHbIIIEEe 3HAUYCHUSI, pa3MaX, JIUCTICPCHS, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HA0Opa; YMEHUE H3BJICKATh, UHTEPIIPETUPOBATh
nH(OPMAITUIO, MPEICTABICHHYIO B TA0JIMIIAX, HA UarpaMmax, rpapukax,
OTPaXKAOIIYIO CBOWCTBA PEabHBIX MPOIECCOB U SBICHUIA; IPEACTABIIATh
HH(POPMAITHIO ¢ TIOMOITLIO TAOJHIT U JUATPaMM; HCCIICIOBATh
CTaTHCTUYECKHE JAHHBIC, B TOM YHCJIE C TPUMEHEHUEM IrpaUuecKux
METOJIOB ¥ DJICKTPOHHBIX CPEJICTB;

- YMETh ONIEPUPOBATH OHATHAMU: TOUKA, MPSMasi, TIIOCKOCTb,
MIPOCTPAHCTBO, ABYIPAHHBIN YTOJI, CKPEIIMBAIOIIUECS MPSMBIC,
MapauIeIbHOCTh U MEPICHIUKYIAPHOCTD MPSMBIX H INIOCKOCTEH, IO
MEX]Ty IPSMBIMH, YTOJ MEXKLy IPSIMOU U IIIOCKOCTBIO, YOI MEXITY
TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKH JIO IJIOCKOCTH, PACCTOSHHE MEXKTY
MIPpAMBIMHA, PACCTOAHNUEC MCKAY IJIOCKOCTAMU,

- YMETh HCIOJBh30BATh MPH PEIICHUH 3a]1a4 U3yUYCHHBIC (PAKThl H TEOPEMBI
IUTAHUMETPHHU; YMEHHE OLICHHBAThH pa3Mephbl 00BEKTOB OKPYKAIOIIETO
MuUpa

OK 06 ITposBasTH
rpak1aHCKO-
NaTPUOTHUYECKYIO TO3UIIHIO,
JIEMOHCTPHUPOBATh
OCO3HaHHOE TIOBEJICHUE Ha
OCHOBE TPaIULIMOHHBIX
POCCUMCKHUX TYXOBHO-
HPaBCTBEHHBIX LICHHOCTEMH,
B TOM YHCJIE C YUETOM
rapMOHHU3ALHMN
MEKHALMOHAJIbHBIX U
MEKPECIUTUO3HBIX
OTHOLUEHUH, IPUMEHSTh
CTaHJapThHI
AHTUKOPPYIIIMOHHOI'O
MOBEJICHUS

- 0CO3HaHHE O0YJAIOIIMMHUCS POCCUUCKOMN TPakTaHCKOU
HUJECHTUYHOCTH;

- LIeJICHAIIPABJICHHOE Pa3BUTHE BHYTPEHHEH MO3ULIMY TUYHOCTU Ha
OCHOBE JIyXOBHO-HPaBCTBEHHBIX LIEHHOCTEW HapoJ0B Poccuiickoit
®denepalvy, KICTOPUUECKUX U HAIMOHAIbHO-KYJIbTYPHBIX
TpamuIuii, GOpMHUPOBaHNE CHCTEMBI 3HAYMMBIX [[EHHOCTHO-
CMBICTIOBBIX YCTaHOBOK, aHTUKOPPYILIMOHHOTO MUPOBO33PEHUS,
MIPaBOCO3HAHUS, DKOJIOTUUECKON KyJIbTYPBhI, CHIOCOOHOCTH CTABUTh
LIETIU ¥ CTPOUTD KU3HEHHBIE TIAHbL;

B yactu rpaxaaHCKOro BOCIUTAHMUSL:

- OCO3HAHHE CBOUX KOHCTUTYI[MOHHBIX PaB U 0053aHHOCTEH,
YBa)KECHHUE 3aKOHA U MPABONOPSIKA;

- IPUHSITHE TPAJUIIMOHHBIX HAITMOHAIBHBIX, O0IIEUEIIOBEYECKIX
T'YMaHUCTUYECKUX U JEMOKPATUUECKUX [IEHHOCTEH;

- TOTOBHOCTb MPOTUBOCTOSATH UJIEOJIOTUH SKCTPEMHU3MA,
HaI[MOHAIN3Ma, KCeHO(POOUH, TUCKPUMUHAIUH 110 COIIMAITLHBIM,
pEIUTUO3HBIM, PACOBBIM, HALIMOHAJIBHBIM [IPU3HAKAM;

- TOTOBHOCTb BECTH COBMECTHYIO JIESITEILHOCTh B MHTEPECAaX
IPa)xIaHCKOTO O0IIECTBA, YIACTBOBATH B CAMOYIPABJICHHH B
00111e00pa3oBaTENLHON OPraHNU3aIUU U JIETCKO-IOHOIIIECKUX

- YMETb OIIEPUPOBATh IOHATHIMU: IIPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
KOOpJWHATHI TOYKH, BEKTOP, KOOPIUHATHI BEKTOPA, CKAIIIPHOE
MIPOU3BE/IEHUE, YTOJI MEXKTy BEKTOPAMHU, CyMMa BEKTOPOB, IPOU3BECHIE
BEKTOpa Ha YUCIIO; HAXOJUTh C MOMOIIBIO H3YUEHHBIX (OPMYIT
KOOPJIMHATBI CEPEAUHBI OTPE3KA, PACCTOSHUE MEXKY IBYMsI TOUKaMU;
-yMeTb BBIOMpaTh NOAXOISAIINI U3YUEeHHBII METO ISl peLICHUs 3a1a4Hy,
pacro3HaBaTh MaTeMaTnieckue (PakThl 1 MaTeMaTHIECKUE MOJIEITH B
NPUPOIHBIX U OOIECTBEHHBIX SBICHUSX, B UCKYCCTBE; YMEHUE
MIPUBOJUTH IPUMEPHI MATEMATHYECKUX OTKPBITHHA POCCUMCKON U MHUPOBOH
MaTeMaTHYECKOW HayKH.

- YMETb ONIEPUPOBATh IOHATUIMMU: CIIyYaWHBIN OIBIT U CIy4aliHOE
COOBITHE, BEPOATHOCTh CIIy4aitHOT'O COOBITHS; YMETh BBIYHCIIATD
BEPOSITHOCTD C HUCIOJIB30BAaHUEM IpaUIeCKUX METOIOB; IPUMEHSThH
(hOpMYITBI CIIOKEHUSI 1 YMHOXEHUS BEPOSITHOCTEH, KOMOMHATOPHBIE
(daxThl 1 GOPMYJIBI IPH PELICHNU 3a]1a4; OIIEHUBATH BEPOSITHOCTH
peanbHBIX COOBITHI; 3HAKOMCTBO CO CIIyYallHBIMHU BEJTMUYMHAMH; YMEHUE
MPUBOIUTH IPUMEPHI MIPOSIBICHUS 3aKOHA OONBIINX YKCET B IPUPOAHBIX
1 OOIIECTBEHHBIX SIBICHUSIX
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OpraHu3alusx;
- YMEHHE B3aUMOJICHCTBOBATh C COIIMAIbHBIMU MHCTUTYTaMU B
COOTBETCTBHH C X ()YHKIIMSIMH U Ha3HAUYCHUEM;

- TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOH ACSITEIbHOCTH;
NaTPUOTHUYECKOI'O BOCITUTAHUS:

- ¢(hOPMHUPOBAHHOCTH POCCUICKOM TPaXkTaHCKOW UICHTUIHOCTH,
[aTpUOTHU3MA, YBAXKEHUS K CBOEMY HAPOAY, UyBCTBa
OTBETCTBEHHOCTH Tiepe; PoauHoi, ropaocTu 3a CBOM Kpaid, CBOIO
Ponuny, cBO# S3BIK U KYJIBTYPY, MPOILIOE U HACTOSIIIICE
MHOT'OHAaIIMOHAIBHOTO Hapona Poccuuy;

- LICHHOCTHOE OTHOILIECHUE K FOCYJapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U IIPHUPOJHOMY HACJIEAUIO, IAMATHUKaM,
TpaauuusaM HapoaoB Poccuu, goctmxkenusiMm Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX U TPYIE;

- uaeitHast yOeKAeHHOCTh, TOTOBHOCTh K CIYXKSHHIO U 3aIlITe
OtedecTBa, OTBETCTBEHHOCTH 32 €0 CyIb0Y;

OCBOCHHBIC 06Y‘IaIOIIII/IMI/IC$1 MCKIIPEAMCTHBIC ITOHATHA U
YHUBEpCaIbHBIE YIeOHBIC NEHCTBUS (PETryIISITUBHEIE,
[03HaBaTeNbHble, KOMMYHUKAaTUBHbIE);

- CIIOCOOHOCTH UX MCTIOJIH30BAHUS B TO3HABATEILHOMN U
COLIMAJIBHON IPAKTUKE, TOTOBHOCTh K CAMOCTOSITEIbBHOMY
TJIAHUPOBAHUIO U OCYIIECTBICHUIO yUeOHOH IESATENbHOCTH,
OpraHM3aliy y4eOHOT0 COTPYIHUYECTBA C TIeIarOrHueCKUMHU
pabOTHUKAMH U CBEPCTHUKAMH, K YYACTHIO B TIOCTPOSHHUH
WHANBUIYAJILHOW 00pa30oBaTeIbHON TPASKTOPHUH;

- OBJIQJICHUE HaBBIKAMU yUeOHO-HUCCIIET0BATEILCKON, IPOSKTHON 1
COIMAJIbHOW JEATEIbHOCTH

OK 07 CogeiicTBOBaTH
COXPaHEHUIO OKPYKaoIIeH
CpPe/Ibl, PECYPCOCOEPEKESHHMIO,
MIPUMEHATH 3HAHUS 00
M3MEHEHHUH KIIMMAaTa,
NPUHIHITEI OEPEKITHBOTO
NPOU3BOCTBA, YPPEKTHBHO
JICHCTBOBAThH B
YpE3BBIYANHBIX CUTYAIUSIX

- HE IPUHUMATD ACUCTBHS, IPUHOCSIINE BPE OKPYKAIOLIeH
cpexe;

- YMETh MPOTHO3UPOBATH HEOIATONPUSTHBIE SKOJIOTHYECKHE
MOCJIECTBUS NPEANIPUHUMAEMBIX JEHCTBUH, IPeI0TBpaILaTh UX;
- PacIIUPUTH OMBIT JEATENBHOCTH 3KOJIOTHYECKON
HaIpaBJI€HHOCTH;

- pa3pabaThIBaTh IUTaH PEUICHHUS MPOOJIEMBI C YYETOM aHaIN3a
HMMEIOLINXCS MaTepHaIbHBIX M HEMaTEPUAIBHBIX PECYPCOB;

- OCYIIECTBIIATH LIeJICHAPABICHHBIN TOUCK NEPEHOCA CPENCTB U
CIOCO0O0B JICHCTBHS B MPO(HECCHOHATIBHYIO CPELY;

- YMETbh NIEPEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U IPAKTUYECKYIO
00J1aCTH KU3HEJCATEIbHOCTH;

- YMETh ONEepHPOBATh MOHATUSIMU: (QyHKIUS, HepepbIBHAS (HYHKIIHS,
MIPOM3BOJIHAS, IEPBOOOPa3Hasi, ONpe/IeICHHBI HHTETPall; yMETh
HAaXOJIUTh IPOU3BOIHBIC IIEMEHTAPHBIX (DYHKIIUH, UCTIONB3YS
CIIPaBOYHBIE MaTEPUAJIbI; UCCIEOBATh B MPOCTESHIINX CITydasX QyHKIHN
Ha MOHOTOHHOCTb, HAXOJUTh HANOOIbLINE U HAUMEHBIINE 3HAYCHUS
(GyHKIUH; cTPOUTH TpaduKH MHOTOYIICHOB C UCIIONL30BAHUEM alllapaTa
MaTeMaTHYECKOT0 aHAIN3a; TIPUMEHSTh MPOU3BOTHYIO TIPU PEIICHAN
3a]a4 Ha ABIKCHHE; pellaTh NPaKTHKO-OPHUEHTHPOBAaHHbBIE 3a/1a41 Ha
HanOoJbIINE ¥ HAMMEHBIIINE 3HAUCHUsI, HA HAXOXKACHUE MYyTH, CKOPOCTH U
YCKOPEHUS;

- YMETh ONEPUPOBATH OHATHUSAMH: IBUKEHUE B IPOCTPAHCTBE, IOAOOHBIE
(urypsl B IpOCTPAaHCTBE; UCTIOJIB30BATh OTHOLICHHUE ILIOIAAEH
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- [Ipe€ajiaraTb HOBBIC ITPOCKTEI, OLICHUBATh UJCHU C ITO3UIIUN
HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTI/I‘lCCKOI‘/'I 3HAYMUMOCTH,

- AaBaTh OUCHKY HOBBIM CUTYyallUsAM, BHOCUTb KOPPCKTUBLI B
ACATCIIbHOCTD, OICHNBATHL COOTBETCTBUEC PE3YJILTATOB LICTIAM

MIOBEPXHOCTEH M 00BEMOB MTOJOOHBIX (DUTYp HPH PELICHUH 3a/1a4;

- YMETh BBIYMCIATH TE€OMETPUUECKUE BEIIMYMHBI (JIMHA, YTOl, II0MAAb,
00beM, MIIOMIAb MOBEPXHOCTH ), HCIIOJIB3Ysl N3yYCHHBIC (POPMYIIBI U
METOABI

IIK 2.4. OcymecTBasaTh
pacder ypoBHs (QMHAHCOBBIX
PHUCKOB (TIOPOTOBBIX
3HAYCHUH, YCIOBHBIX 30H) U
MIPOBOJIUTH OIEHKY
(hMHAHCOBBIX PUCKOB
OpraHH3aIlHH.

B) YMeHUS paboTaTh ¢ WHPOPMAIHEeH KaK YacTh MO3HABATEFHBIX
YHUBEPCANBHBIX YUE€OHBIX IEHCTBU:

— BBIABIATH AePUUNTH HHYOPMALIUH, JAaHHBIX, HEOOXOJUMBIX
JUIsL OTBETA Ha BOIPOC U JUIs PELICHUS 3a1a4u;

— BBIOUpATh HHPOPMAIIUIO M3 UCTOYHUKOB PA3IMYHBIX TUIIOB,
aHaJM3UPOBATh, CHCTEMaTH3UPOBATh U HHTEPIIPETHPOBATH
WHPOPMALIUIO Pa3INYHbIX BUJOB U GOPM IpEACTaBICHHUS;

— CTPYKTYypUpOBaTh HH(POPMAIIHIO, IPEACTABIISATE €€ B
pa3NUYHBIX PopMax, WLTIOCTPUPOBATH IpadUUECKH;

— OIICHUBAThH HAJISKHOCTh HHPOPMAIIUH 11O CAMOCTOSATESIHLHO
cOPMYJIINPOBAHHBIM KPUTEPHUSIM.

- yMEHHE penIaTh TeKCTOBBIE 33/1a41 Pa3HBIX TUIIOB (B TOM 4HCIIE HA
MPOLICHTHI, IOJU U YaCTH, Ha ABMKEHHE, PadOTy, CTOMMOCTb TOBAPOB H
YCIIYyT, HAJIOTH, 337a4y U3 OOJIACTH YIIPABICHHUS JIMYHBIMU B CEMEHHBIMU
(uHAHCAMM); COCTABIAThH BRIPAKCHNS, yPAaBHEHHNS, HEPABEHCTBA M UX
CHCTEMBI TI0 YCIIOBHIO 331a4H, HCCIIEI0BATh NOIyYSHHOE pEeIICHUE U
OLICHMBATh MPaBAOTIOAOOHOCTE PE3yIbTATOB;

- yMeHne 00pabaTeIBaTh CTATUCTUIECKUE JaHHBIC, BEIYUCIIATH
YHCIIOBBIE XapaKTEPHCTHKH,

- IPOU3BOIUTH BEIYKCIICHUS B TPOGECCHOHANBHBIX 3aa4aX,

- YMEHHUE CTPOUTH TpapUKy N3y4eHHBIX (DYHKINH, UCTIONB30BaTh IPpaduKH
IIPY M3yYSHUH MPOLIECCOB U 3aBUCHMOCTEH, ITPU PEIICHUH 33/1a4 U3
JIpYTUX Y4eOHBIX MPEIMETOB U 3a/1a4 U3 peallbHOM JKU3HH; BEIPAXKATh
(hopMyTaMu 3aBHCUMOCTH MKy BEJIMYHHAMH.
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2. CTPYKTYPA H  COJEPKXAHHE OBIIEOBPA3OBATEJILHOM

JTUCHUIINHBI

2.1. O0beM TUCUMIJIMHBI M BUIbI y4eOHOH PadoThI

Tabmumna 2 — O6beM 1 BHIIBI pabOT 1O 00111e00pa30BaTEeILHON AUCITUILUIMHE

Buj yueOHoii padoThl

O0BeM B yacax

OBBEM OBPA3OBATEJIbHOM IMPOI'PAMMBI JIUCHUATIIMHBI 320
- TeopeTH4yecKoe odyueHue 152
B T.4U..

npodeccnoHAIbHO-OPUEHTUPOBAHHOE CoZiepKaHKe (IIpaKTHUecKas MOJrOTOBKA) 12
- IPaKTHYeCKUe 3aHATHS 150
B T.U..

npodeccHoOHAIbHO-OPUEHTHPOBAHHOE CoiepKaHue (IPaKTHUeCcKas MOJrOTOBKA) 14
- IPOMEKYTOYHAS aTTeCTALMS 18
B T.U.

KOHCYJIbTAllUU 12
HK3aMEeH 6
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2.2. TemaTyecKkMid IJIAH U COAEPKAHME JUCHUILIHHbBI

Taonuua 3 — TemarudecKuii IJIaH TUCHUATLIUHBI

KosuuecTBO ayTIMTOPHBIX YaCOB

H BCEro B T.4. B popme
alMeHOBaHHe Pa3/leJIoB H TeM . TeopeTu4. | NMPaKTUY.
NPaKTHYeCKOii
o0yueHue 3aHATHS
NOArOTOBKH
Paznea 1. [loBTopenne Kypca MAaTEeMATHKH OCHOBHOM IIKOJIbI 20 2* 10 10
Tema 1.1 Ilenp 1 3a1a4un MaTEMaTHKH IPH OCBOSHUH CIEIUAILHOCTH 2 - 2 -
Tema 1.2 Uncna u Beruncnenust. Belpaskenus u npeodpa3oBaHus 4 - 4 -
Tema 1.3. ['eomeTpHs Ha MIIOCKOCTH 2 - - 2
Tema 1.4 IIponieHTHBIE BEIYUCICHUS 2 2* - 2
Tema 1.5 YpaBHeHHsI 1 HEpaBEHCTBA 4 - 2 2
Tema 1.6 CucteMbl ypaBHEHUI 1 HEPABEHCTB 4 - 2 2
Tewma 1.7 BxogHo# KOHTPOJIH 2 - - 2
Paznen 2. Crenenu u kopun. Ctenennas GQyHkuus 18 - 10 8
Tewma 2.1 Crenennast pyHKIHs, ee CBOMCTBa 4 - 2 2
Tema 2.2 [IpeoOpazoBanue BEIpaKEHUH ¢ KOPHSIMU N-OH CTENICHU 4 - 2 2
Tema 2.3 CBolicTBa cTENEHH C PALIMOHAIBLHBIM U IEHCTBUTEIBHBIM MIOKA3aTeIIMU 2 - 2 -
Tema 2.4 Penienre uppalMOHAJIbHBIX YPaBHEHUN U HEPABEHCTB 4 - 2 2
Tewma 2.5 Crenenn n kopHU. CTenieHHas GyHKIHS 4 - 2 2
Paznen 3. [loka3zaTeabHasi pyHKIUS 18 - 8 10
Tema 3.1 Iloka3aTenbHast GyHKIINS, €€ CBOHCTBA 4 - 2 2
Tewma 3.2 Pemenne nokasateabHbIX YPaBHEHUH 1 HEPABEHCTB 8 - 4 4
Tema 3.3 Cucremsbl NOKa3aTENbHBIX YPABHEHUN 4 - 2 2
Tewma 3.4 Pemienne 3amau. [lokazarenpHas GyHKIUS 2 - - 2
Paznen 4. Jlorapudmebl. Jlorapudpmuyeckas GpyHrmus 26 - 14 12
Tewma 4.1 Jlorapudm uncna. JlecITHUHBIA 1 HATYPAIBHBIN JIOTapU(MBI, YUCTIO € 4 - 2 2
Tewma 4.2 CpoticTra jiorapudmon. Onepariiyst JorapuMUPOBaHUS 4 - 2 2
Tewma 4.3 Jlorapudmudeckast GyHKIHsI, €€ CBOWCTBA 2 - 2 -
Tewma 4.4 Pemenne norapuMudecKuX ypaBHEHUIH U HEPABEHCTB 8 - 4 4
Tema 4.5 CuctemMsl JorapuMUYECKUX YpaBHEHUH 4 - 2 2
Tewma 4.6 JlorapuhMsbl B IPHPO/IE U TEXHUKE 2 - 2
Tewma 4.7 Pemenue 3anau. Jlorapudwmel. Jlorapudmudeckas QyHKIus 2 - - 2
Pasnea 5. OcHoBbI TpUroHoMerpun. Tpuronomerpnyeckue GyHKIUA 36 - 18 18
Tema 5.1 Tpuronomerpudeckue GyHKIMH OPOU3BOJILHOTO YIUIa, ykcia. Panuannas u rpagycHas Mepa yria 4 - 2 2
Tema 5.2 OcHOBHBIE TPUTOHOMETPUUECKHE TOKIECTBA. - 2 5

@opMyJIbl IPUBEACHHUS
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Tema 5.3 Cunyc, KOCUHYC, TAHT€HC CYMMBI U Pa3HOCTH JIBYX YITIOB
CuHyc ¥ KOocuHYC J1BOHHOrO yria. @opMysibl IOJIOBUHHOIO yIia

Tema 5.4 @ynxmmn, ux cBoiictBa. CriocoOs! 3aanns GyHKIHNA

Tema 5.5 Tpuronomerpudeckue GYHKIMH, NX CBOICTBA U TpaduKH

NN DN

Tema 5.6 IIpeoOpa3oBanue rpa) kOB TPUTOHOMETPHUECKUX (QYHKIHH

Tema 5.7 Onucanue npor3BOJACTBEHHBIX NPOLECCOB C MOMOIIBIO TpaduKOB QYHKIMHA

Tema 5.8 OOparHbie TpUTOHOMETpUYECKHE PYHKIIUU

Tema 5.9 TpuroHomeTpuyeckrne ypaBHEHHS U HEPaBEHCTBA

BININ

Tema 5.10 CuctemMbl TPUTOHOMETPUYECKUX YPaBHEHUI

Tema 5.11 Pemenue 3aga4. ocHOBBI TpUroHOMeTpuH. TpuroHomerpuyeckie QyHKIUH

Pasznen 6. KommiekcHbIe YucIa

Tema 6.1 KomiurekcHbIe uncia

NINININ( >

Tewma 6.2 IlpuMeHeHHE KOMIUIEKCHBIX YUCEN

Pasznen 7. YpaBHeHUsl M HEPABEHCTBA

H
~

Tema 7.1 PaBHOCHIIBHOCTB ypaBHEHUH 1 HepaBeHCTB. Q01 METOBI PEIICHUSI

Tema 7.2 I'paduuecknii MeTON pellieHns ypaBHEHU, HEPABEHCTB

Tema 7.3 YpaBHEHUS U HEPABEHCTBA C MOAYJIEM

Tema 7.4 YpaBHeHMsI 1 HEpaBEHCTBA C MapaMeTpaMu

Tema 7.5 CocrapneHue U penieHre npoeCCHOHAIBHBIX 33/1ad C IIOMOIIBI0 YPaBHEHUH

Tema 7.6 Pemenne 3aau. YpaBHeHMsI 1 HEpaBEHCTBA

NIERININININ

Paznea 8. IlpousBonHas GpyHKIMH, ee IPUMEHEHHE

[N
»

Tema 8.1 ITonsiTie mponsBonHOW. PopMyITsl 1 ipaBuiIa U GepeHITUPOBAHI

Tema 8.2 [Ipon3BogHbBIE CyMMBI, pa3HOCTH MTPOU3BEACHNS, YaCTHOTO

N

Tema 8.3 IIponsBogHble TPHTOHOMETpHUECKUX GYHKIMHA. [Ipon3BogHas CIOKHON QYHKIMN

NIN|N

Tema 8.4 [loHsiTHE O HENTPEPHIBHOCTH (PYHKIIMU. METO HHTEPBAJIOB

Tema 8.5 ['eomeTpruecknii 1 PU3NIECKUIA CMBICI IPOU3BOTHOM

N

Tema 8.6 ®usznyecknii CMBICI TPOU3BOTHON B PO(ECCHOHATBHBIX 3aJ1adax

N

Tema 8.7 MoHOTOHHOCTH QYHKIIMU. TOUKH 3KCTpEeMyMa

Tema 8.8 MccnenoBanue pyHKIMH ¥ MOCTPOSHHE ITpaHKOB

Tema 8.9 Hanbonpiiee n HanMeHbInee 3Ha4eHUS (PYHKITIH

Tema 8.10 HaxoxxieHHE ONTUMAJILHOTO PE3yJbTaTa ¢ MOMOUIBIO MPOU3BOJHON B MPAKTHUYECKUX 3a/1a4ax

Tewma 8.11 Pemenne 3anaq. [IponsBonHas QyHkimu, ee npuMeHeHHE

Paznen 9. IlepBooOpa3Has GpyHKIIUH, €€ TPUMEHEHHE

Tema 9.1 IlepBooOpa3sHas pyukimu. [IpaBuiia HaX0XKICHHS IEPBOOOPAZHBIX

Tema 9.2 Ilnomans kpuBonuHeiHOM Tpaneuuu. Popmyna Hetorona — JleiibHumna

Tema 9.3 HeonpeneneHHbIN U oNpeAeIeHHBINA HHTEIPaJIbI

Tema 9.4 TTousiTie 00 onpeeICHHOM MHTErpaJie KaK IUIOIIa i KPUBOJIMHEHHON TpaneIuu

Tema 9.5 OnpeneneHHbBIN HHTETPAT B KU3HA

Tema 9.6 Pemenune 3amau. [lepBooOpa3Has QyHKIINY, €€ TpUMEHEHHE

NITNITIENT N = ENT T ST ESNTRIESNT O SIENEN [ FN EN ENEN O AT EN T TSI SITIT Y R o)

23




Paspes 10. MHoMkecTBa. JJIeMeHTHI Teopuu rpagos

4*

Tema 10.1 MuoxecTBa

2*

Tema 10.2 Onepanun ¢ MHOKECTBAMH

2*

Tema 10.3 I'padsr

Tema 10.4 Pemenue 3amau. Muoxectsa, ['padpl 1 UX NpUMEHEHHE

NININ|N O

Pasznen 11. DyieMeHTHI KOMOMHATOPHKH, CTATUCTUKY U TEOPUH BEPOSITHOCTEI

N
o

20*

Tema 11.1 OcHOBHBIE TTOHATHSI KOMOMHATOPHKH

4*

Tema 11.2 CoGsiTHE, BepoSITHOCTD cOOBITHA. C0KEHHE U YMHOYKEHHE BEPOSITHOCTEN

4*

Tema 11.3 BepoaTHOCTb B IpoecCHOHANBHBIX 3afadax

2*

Tewma 11.4 luckpeTHas ciyyaliHasi BEIMYMHA, 3aKOH €€ paclpe/ieleHus

2*

Tema 11.5 3agaun MaTeMaTUYECKOM CTATUCTUKU

2*

Tema 11.6 CocraBiienne TabJIAIl ¥ JUArpaMM Ha TIPAKTHKE

2*

Tema 11.7 Pemenne 3amau. D1eMeHTH KOMOMHATOPUKH, CTATUCTHKH M TEOPUH BEPOATHOCTEH

4*

Pasnen 12 IlpsiMble U MJIOCKOCTH B POCTPAHCTBE

Tema 12.1. OcHOBHBIE TOHATHUS CTepeoMeTpHr. PacrionoykeHne NpsIMBIX U TNIOCKOCTEN

Tewma 12.2. IlapannenbHOCTh OPSIMBIX, IPSIMOX U INIOCKOCTH, IIIOCKOCTEHN

Tewma 12.3. IlepneHIUKYIIpPHOCTh OPSIMBIX, MPSIMON U IJIOCKOCTH, IJIOCKOCTEH

Tema 12.4. Teopema 0 Tpex neprneHauKyasipax

Tema 12.5. IlapannenbHble, NEPNEHANKYIIPHBIE, CKPEIIMBAIOIINECS PSIMBbIE

Tema 12.6. Pemenue 3anad. [IpsiMbie ¥ IOCKOCTH B MPOCTPAHCTBE

TENENTRICITIPENTT TSI ENEN

Paznen 13. KoopauHaThl M BEeKTOPbI

[EEN
[ep}

Tema 13.1 JlexapToBbl KOOpAMHATBI B MpOCTpaHCTBE. PaccrosHue mexay nBymsl Toukamu. KoopauHatbl
CepeluHbl OTpe3Ka

I

N [OINRAIN

Tewma 13.2 BexTopsl B IPOCTPaHCTBE.
Yron mexay Bektopamu. CKalsipHOE MPOU3BEIEHUE BEKTOPOB

[ep}

Tema 13.3 IIpakTuKO-OpUEHTUPOBAHHBIE 33]Ja4l HA KOOPJIMHATHOM MJIOCKOCTH

N

Tema 13.4 Pemmienue 3aa4. KoopArHATH U BEKTOPBI

Pa3znen 14. MHOrorpaHHUKHM U TeJ1a BpalleHUst

Tema 14.1 Bepmmnsbl, pedpa, TpaHd MHOTOTPpaHHHKA

Tema 14.2 Ilpusma, ee cocrapusitomine, ceueHue. Ilpsmas u npaBuiibHas NPU3MBbL

Tema 14.3 Iapannenenunen, ky6. Ceuenne Ky0a, napajuienenunena

Tema 14.4 Ilupamupa, ee cocraBisiomue, cedenne. [lpaBnnpaas nupaMuga. YcedeHHas mupaMuia

NINININ

Tema 14.5 bokoBas 1 moyHasi HOBEPXHOCTH MPU3MBI, TUPAMHUJIBI

Tema 14.6 Cummerpus B KyOe, napajuiesnenunee, npumMe, IupamMmue

Tema 14.7 Ilpumepsl cumMeTpuii B podeccun

N[N

Tema 14.8 IIpaBunpHbIE MHOTOTPaHHUKH, HX CBOMCTBA

Tema 14.9 Hununaap, ero cocrapisttomue. CedeHne MunHIpa

N

Tema 14.10 Konyc, ero cocrapiusitomme. CeueHne KoHyca

Tema 14.11 YceueHHslit konyc. CeueHre yCeYeHHOTO KOHyCca

IENENTRITIT I S TN




Tema 14.12 Illap u cdepa, ux ceyeHus

Tema 14.13 Ilonsatue 00 o0beMe Tenna. OTHOLIEHHE 00BEMOB TOMOOHBIX TEI

Tema 14.14 O6BeMBI | IDIOMATN TTOBEPXHOCTEH TET

Tema 14.15 KomOuHaImm MHOTOTPAaHHUKOB 1 TEJ BPAITICHIS

Tema 14.16 T'eomeTprueckie KOMOMHAIIMK Ha IPAKTHKE

Tema 14.17 Pemenue 3agay. MHOrOrpaHHUKY U TeJa BpallleHUs

NINININININ

NINININ|

KoncyabTanumn

=
N

IK3aMeH

(op]

Bcero no gucuuminHe

320

150
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Tadauua 4 - Conep:xanue TMCHUILUINHBI «MaTeMaTHKa)

HauMeHoBaHue pa3iesioB U TeM Conep:xanue yueOHOro Mmarepuasa (0CHOBHOe U NPodeccuoHAIBLHO- Oo0bem dopmupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHOH MOAYJIb 4acoB KOMIEeTEeHINH
(npu HATUYMH)
1 2 3 4
OcHOBHOe cofepkaHue
Pasnea 1. [loBTopenne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20
Tema 1.1 Coneprxanue yaeOHOTO MaTepuana 2
Ilenb 1 3a1au MaTEeMAaTUKHU TIPU 1. bazoBble 3HAHHUA U YMEHHUs MO0 MaTeMaTUKe B MPo(eccHOHATbHOW M B TIOBCEIHEBHON 2
OCBOEHUH CIELUATbHOCTH JeSITENBHOCTH.
Tema 1.2 Coneprxanue yueOHOTO MaTrepuana 4
Uwncna u Beranciienns. Belpaxkenns | 2. [eiicTBUS HAJ MOJI0KUATEIHHBIMU U OTPHLATEILHBIMH YHCJIAMH, OOBIKHOBCHHBIMU U 2
1 ipeoOpa3oBaHus JECSTUIHBIMA APOOSMHU.
3. JlelicTBHA CO CTeNeHSIMH, (POPMYJIBI COKPAILIEHHOT0 YMHOKEHHUSI 2
Tema 1.3. Coneprxkanue yueOHOro Marepuaia 2
l'eomeTpus Ha MITOCKOCTH B ToM uncie, npakTHYeCKUX 3aHATHIA 2
II3Ne 1 Buabl miiockux GUryp v ux mjiomaib. 2
[IpakTHKO-OpHEHTHPOBAHHBIE 331a4Y1 B Kypce T€OMETPHH Ha IIIOCKOCTH
Tema 1.4 Ilpogheccuonanvno-opuenmuposannoe  cooeprycanue  (cooeprycanue  NPUKIAOHO20 2
[IpouieHTHBIE BEIYUCICHUS M00yns)
B TOoM unciie, npAKTHYECKUX 3aHSATHI 2 OK 01, OK 02, OK
I3 Ne 2 IIpocTble U CJI0AKHBIE IPOLEHTHI 2% 03, OK 04, OK 05,
ITpocThIe IPOIIEHTHI, pa3HbIE CIOCOOKI X BhUUCICHUS. CIO0XKHBIC TPOIICHTHI OK 06, OK 07, IIK
Tema 1.5 Coneprxkanue yueOHOro Marepuaia 4 2.4
YpaBHEHUs U HEpABEHCTBA 4. JIuneiinpie, KBaJpaTHbIE, IPOOHO-JINHEHbIE YPABHEHHS 1 HEPABEHCTBA 2
B Tom unciie, IpaKTHYECKUX 3aHATHI 2
113 Ne3 Pemienune ypaBHeHMii 1 HEPaBeHCTB 2
Pemenne nuHENHHBIX, KBaJIPaTHBIX, IPOOHO-IMHENHBIX YPaBHEHUH U HEPABEHCTB
Tema 1.6 Conep:xaHue yueOHOro mMarepuaia 4
CucteMsl ypaBHEHUII 1 HEpaBeHCTB | 5. Crocodbl peleHusi CUCTeM JIMHeHHbIX ypaBHeHmid. [TousaTus: marpuna 2x2 u 3x3, 2
onpenenurens Marpuibl. Metox I'aycca. CuctemMbl HeMWHEHHBIX ypaBHeHHH. CHCTEMBI
HEPABEHCTB
B ToM uncie, NPAKTHYECKUX 3aHATHIH 2
I13 Ne 4 PemieHune cucTeM JIMHEHHBIX YPAaBHEHUI M HEPABEHCTB 2
Tema 1.7 ConeprxkaHue yueOHOro Marepuaa 2
Bxo/1HOW KOHTPOJIb B TOoM unciie, TPAKTHYECKUX 3aAHATHI 2
113 Ne 5 KonTposabHas padora Ne 1 2
Brruucnenus u npeobpazoBanus. YpaBHEHHUs] M HepaBeHCTBA. | eoMeTpus Ha INIOCKOCTH
Paznen 2. Ctenenu u kopuu. CTeneHHas pyHKIus 18 OK 01, OK 02, OK
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Tema 2.1 Conepkanue yu4eOHOTO MaTepuana 4 03, OK 04, OK 05,
CrenenHast GpyHKUMS, ee CBOCTBA | 6, [TonsiTHe KOPHS N-0if CTeNeHH M3 JeficTBUTeNbHOro uncia. OyHkuun y=4vX , nx 2 OK 07
cBolicTBa U rpaduku. CBOMCTBA KOPHS N-OM CTEIICHU
B ToM unciie, TPAKTHYECKUX 3aHATHI 2
[13 Ne 6 CBolicTBa KOpHsI n-0M CTENIEHU 2
Tema 2.2 Coneprkanue y4eOHOTO MaTepuaia 4
[IpeoOpazoBanme BEIpAKEHHIA C 7. IlpeoGpa3oBaHue HPPALHOHAJIbHBIX BbIPasKeHMIl 2
KOPHSIMH N-O CTETEHN B ToM unciie, TPAKTHYECKUX 3aHATHI 2
I13 Ne 7 IIpeobpazoBaHme MpparTMOHATBHBIX BRIPAKCHUH 2
Tema 2.3 Conepkanue y4eOHOTO MaTepuaia 2
CBoiicTBa cTeneHu ¢ 8. [lonsiTHE CTeNeHH € JTIOOLIM PAlIMOHATBHBIM NoKa3aTesieM. CTeneHHbIe GYHKIUH, UX 2
panMoOHAaJIbHBIM U I€HICTBUTEIBHBIM | CBOMCTBA M TpaUKH
MOKa3aTesIMU
Tema 2.4 Conepikanue y4eOHOTO MaTepuaia 4
Perienne uppannoHaIbHbIX 9. MeToab! pelieHNs HPPAMOHATBHBIX YPABHEHMII U HEPABEHCTB 2
YpaBHEHUI U HEPABEHCTB PaBHOCHIIBHOCTH UPPALIMOHAJIBHBIX YPaBHEHUN H HEPABEHCTB. METO/IbI UX PEIIEHUSI.
B TOoM umciie, NpAKTHYECKUX 3aHATHI 2
[13 Ne8 Pemenne uppalioHaJIbHbIX YpaBHEHUH U HEPAaBEHCTB 2
Tema 2.5 Conepkanue y4eOHOTO MaTepuasa 4
Crenenu u kopHu. CTeneHHast 10. Omnpenesienue creneHHoi (ynkuuu. lcnons3oBaHue €€ CBOWCTB IMpPU PEUICHUU 2
¢byHKUMSA YpaBHEHHUH 1 HEPABEHCTB
B ToM uncie, npaKTHYeCKUX 3aHATHH 2
13 Ne 9 Kontposbaas pabota Ne 2 2
Pazpnen 3. loka3aTesbHas pyHKUIMS 18 OK 01, OK 02, OK
Tema 3.1 ConepxaHue yueOHOTO MaTepraa 4 03, OK 04, OK 05,
[NokazarenbHas QyHKIHS, €€ 11. CreneHb ¢ NPOU3BOJBHBIM [IeHCTBUTEJBHBIM MNOKa3aTejeM. OnpexaeneHue 2 OK 07
CBOICTBa MoKa3aTelnbHOW (YHKIUKM, €€ CBOHCTBa M Tpaduk. 3HAKOMCTBO C NpPUMEHEHHEM
nokaszarenbHOM (yHKIMH. PelneHne moKa3zaTeNbHBIX ypaBHEHUH (QYHKIHOHAJIBHO-
rpadMueCKUM METOI0M
B ToM uncie, npakKTHYeCKUX 3aHATHH 2
I13 Ne 10 IIpeobpazoBaHue MOKA3aTEIbHBIX BRIPAKCHHUN 2
Tema 3.2 Conepsxkanue yaeOHOTO MaTepuana 8
Pemenne nmokazaTenbHbIX 12 Pemienne moka3aTeJIbHBIX yPaBHEHHI METOJOM ypaBHUBaHUS NOKa3aTesel, METOAOM 2
YpPaBHEHUI U HEPABEHCTB BBEJICHUS] HOBOM MEPEeMEHHOM, (DYHKITMOHATBHO-TPAPHIECKUM METOIOM.
13 MeTonbl penieHHsi OKa3aTeJbHbIX HEPABEHCTB 2
B ToM uncie, NpaKTHYeCKUX 3aHATHIH 4
I13 Ne 11 Pemienne noka3aTesbHBIX YpaBHEHUH 2
[13 Ne 12 Pemienne noka3aTesIbHbIX HEPABEHCTB 2
Tema 3.3 Coneprxanne yaeOHOTO MaTepraa 4
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CucreMbl ToKa3aTeIbHBIX

14. MeToapl penieHUs CHCTEM MOKA3aTeIbHBIX YPABHEHHI

ypaBHEHHI B ToM umncile, IPAKTHYECKUX 3aHATHI
I13 Ne 13 Pemennie cucteM MoKa3aTeNbHBIX YPaBHEHHH
Tema 3.4 Copeprkanre yueOHOTO MaTepuaia

Pemenue 3agay. IlokazarennHast
(byHKIHIS

B ToM yucie, NpaKTHYECKUX 3aHATHH

I13 Ne 14 KonTpoabHas padora Ne 3
Pemenne mokazaTenpHBIX ypaBHEHHWH METOIOM YpaBHHBaHWS TOKa3aTeled W METOJIOM
BBEJICHUSI HOBOM nepeMeHHOM. PellieHne nmokasaresbHbIX HEPABEHCTB

NINININININ

Pasnea 4. Jlorapudmel. Jlorapudpmuueckas GpyHkuus 26
Tema 4.1 Coneprkanue y4eOHOTO MaTepuaa 4
Jlorapudm uncna. JlecITHIHBIN 1 15 Jlorapud¢m yucaa. JlecITHUHBINA U HATYPATbHBIN JIOTapU(MBI, YUCIIO € 2
HATYPaJIbHBIA JTOrapu(Mbl, YUCIIO € | B TOM 4Hc/Ie, NPAKTHYECKHX 3aHATHI 2
I13 Ne 15 Brruncnenue jgorapudMa qucia 2
Tema 4.2 Conepikanue yu4eOHOTO MaTepuaia 4
Caoiictea norapupmos. Onepanus | 16 Csoiicrea jJorapudmon. Onepaiust JorapuMUpOBaHHSL. 2
Jorapu(pMUpOBaHHs B Tom unciie, IpAKTHYECKUX 3aHATHI 2
I13 Ne 16 [Ipumenenune cBOHCTB orapudma st BEIYUCICHUH. 2
Tema 4.3 Conepkanue y4eOHOT0O MaTepuasia 2
Jlorapudmudeckast GpyHKIUs, ee 17 Jlorapudmudeckast pyHKIUS U €€ CBOWCTBA 2
CBOMCTBa
Tema 4.4 CopeprkaHre ydeOHOTO MaTepuaia 8
Pemrenue norapudmuuecknx 18. MonsiTue Jorapupmuveckoro ypasHenus. Onepanys NOTCHINPOBAHHUSI. 2
YPaBHEHHUI ¥ HEPABEHCTB 19 Tpu ocHOBHBIX MeTOJa pelleHus JorapupmMuIecKuX ypaBHeHU: QYHKIIMOHAIBHO- 2
rpaduUecKuif, MeTOI TOTCHLUMPOBAHUS, METOJ BBEICHHS HOBOM IEPEMEHHOM.
Jlorapugmudeckre HepaBeHCTBA
B ToM yucie, NpaKTHYECKUX 3aHATHIH 4
I13 Ne 17 Pemenue norapu)MHIECKHX YpaBHEHUH 2
13 Ne 18 Pemenue norapuMUIecKUX HEPABEHCTB 2
Tewma 4.5 ConepxaHue yueOHOTO MaTepraa 4
CucteMsl TorapuMUIECKUX 20 AJropuT™M pelieHHMsl CHCTeMbl YpaBHeHHI. PaBHOCHIBHOCTH JOTrapruMUUECKHX 2
YpaBHEHUI YPaBHEHUI Y HEPABEHCTB
B Tom unciie, IpaKTHYECKUX 3aHATHI 2
I13 Ne 19 Pemenue cuctem JiorapupMHUUECKIX YPaBHEHHH 1 HEPABEHCTB 2
Tema 4.6 Conep:kanue yueOHOro Marepuaia 2
Jlorapudmsl B npupoze u rexuuke | 21 Ilpumenenme gorapudma. Jlorapubpmuueckas crnupaidb B npupoge. Ee 2
MaTEMAaTHYECKHE CBOMCTBA
Tewma 4.7 ConepxaHue yueOHOTo MaTepraa 2
Pemenue 3anau. Jlorapu@mer. B ToM yuciie, NPaKTHYECKHX 3aHATHH 2

Jlorapudmudeckast GyHKIHS

113 Ne 20 KonTpoabHas padora Ned

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 07

28




| Jlorapudmuueckas pynxuus. Pemenue npocteilinux norapudMHUECKUX ypaBHEHHUIA

Pazgea 5. OcHoBbl TpUroHomerpun. Tpuronomerpunyeckue GyHKIUU 40
Tema 5.1 Coneprxanue y4eOHOTO MaTepuaa 4
Tpuronomerpuueckre QyHKIUN 22 PaguanHasi Mepa yria. [loBopoT Touku BOKpYyr Hawyana koopiauHaT. OnpeneneHue 2
MIPOM3BOJIBHOTO YTJIa, YNCIIA. CHUHyCa, KOCHMHYyCa, TaHre€Hca M KOTAaHIeHca. 3HaKM CHHYyca, KOCHHyca, TaHreHca u
Pagnannas u rpagycHas Mepa ynla | KOTAaHTEHCA T10 YETBEPTSAM. 3aBHCHMOCTh MEXIy CHHYCOM, KOCHHYCOM, TaHT€HCOM W
KOTaHI€HCOM OZIHOT'O M TOTO K€ yIlia
B ToM umcie, NpaKTHYECKUX 3aHATHH 2
I13 Ne 21 PanmanHas u rpagycHasi Mepa yria 2
Tema 5.2 Coneprxanue yueOHOTO MaTrepuana 4
OCHOBHBIE TPUTOHOMETPHUECKUE 23 Tpuronomerpuyeckue ToxkaecTBa. CHHYC, KOCHHYC, TAHI'€HC ¥ KOTAHI'€HC YIVIOB O U - 2
TOXKECTBA. o.. PopMyInbl IPUBEIEHUS
DopMyIIbl IPUBEICHHUS B ToM unciie, TPAKTHYECKUX 3aHATHI 2
[13 Ne 22 OcHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA 2
Tema 5.3 Coneprxanue y4eOHOTO MaTepuana 6
Cunyc, kocuHYC, TaHTeHC CyMMBL 1 | 24 Cymma M pa3HocTb cuHycoB. CymMma W pasHOCTh KOCHHYCOB. CHHYC W KOCHHYC 2
Pa3HOCTH JBYX YTJIOB nBoiiHoro  ymia.  Dopmynel  monoBuHHOro  ymia.  [IpeoOpasoBaHus ~— CyMMBI
CrHyC ¥ KOCHHYC ABOWHOTO yTya. TPUTOHOMETPUUECKUX (YHKIHMHA B MPOU3BEICHHE M MPOM3BEICHUS B CyMMY. BrIpaxkeHue
@DopMyIbl IOJOBUHHOTO yIyia TPUTOHOMETPHUECKUX (YHKIMH Yepe3 TAHI'€HC [TOJIOBUHHOTO apryMEHTa.
B ToM unciie, npAKTHYECKUX 3aHATHI 4
13 Ne 23 TIpeobpa3oBaHusi IPOCTEHIINX TPUTOHOMETPUIECKHUX BBIPAKECHUIH 2
13 Ne 24 TlpumeHeHre TPUTOHOMETpUIeCcKUX GopMyn uist mpeoOpa3oBaHusl BRIPAKCHUH 2
Tema 5.4 Conep:kaHue yueOHOro Marepuaa 2
@ynkiuy, ux ceoiicta. Cnocobsl | 25 O6acTh onpeneeHnsi 1 MHOKECTBO 3HaYeHH (yHkuuii. YETHOCTh, HEUYETHOCTD, 2
3ajaHusl PyHKIHAN nepuoAMYHOCTh QyHKIMH. CriocoObl 3ajanust QYHKIHH
Tema 5.5 Coneprxkanue yueOHOro Marepuaia 2
Tpuronomerpuueckue GyHKIMHY, uX | 26 O6JacTh onpeaeeHusi H MHOKECTBO 3HAYEHHH TPUTOHOMETPHYECKUX (YHKIHIA. 2
CBOMCTBa U rpaduKu YérHOCTh, HEYETHOCTb, MEPUOJUYHOCTh TPUTOHOMETpUUecKux ¢yHKOud. CBoicTBa H
rpaduku QyHKIUH y = oS X, y = sin X, y =tg X, y = ctg X.
Tema 5.6 Coneprxkanue yueOHOro Marepuaia 2
[IpeoOpazoBanme rpadukoB B ToM uncie, npakKTHYeCKUX 3aHATHIA 2
TPUTOHOMETPHYECKUX (DYHKIMI 13 Ne 25 IIpeobpazoBaHue rpaIKOB TPUTOHOMETPHUECKUX (PYHKIIMH
Cxarue U pacTshkeHue rpa)IKOB TPHTOHOMETPHUYECKUX (DYHKITHH.
Tema 5.7 ConeprxkaHue yueOHOro Marepuaa 2
Onwucanue NpoU3BOACTBEHHBIX 27 Ucnojb30BaHue CBOICTB TPUrOHOMeTpUYeCKHX (YyHKIUI B mpodeccHoHAIbLHBIX 2
MPOILIECCOB C IOMOIIBIO TPa(HKOB 3ajavyax
byHKIINAN
Tema 5.8 ConeprxkaHue yueOHOro Marepuaa 2
OO6parHble TPUTOHOMETPHUUECKUE 28 OOpaTHble TpUTOHOMeTpHYecKue PyHKIMU. VIX cBoiicTBa U rpaduku 2

OK 01, OK 02, OK
03, OK 04, OK 05,
OK 06, OK 07
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(dyHKIMN

Tema 5.9 TpuronomeTpudeckue ConeprkaHue yueOHOro Marepuaa 8
YpaBHEHHUS 1 HEPAaBEHCTBA 29 IlpocTeiiliue TPUroOHOMETPUYECKHE YPABHEHHSA 2
YpaBHEHHE COS X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, Ctg X = a.
30 IpocTeiilue TPUTOHOMETPHYECKHE HEPABEHCTBA 2
B ToM yuciIe, NPaKTHYECKHX 3aHATHH 4
I13 Ne 26 Pemennie mpocTelmnx TPUTOHOMETPUIECKIX YPAaBHEHUI U HEPABEHCTB 2
113 Ne 27 PenieHue TPUTOHOMETPUYECKUX YPABHEHU I 2
Pemienne  TpUTOHOMETPUYECKMX  YpaBHEHWH  OCHOBHBIX  THIOB:  NpOCTeHIIne
TPUTOHOMETPHUUECKUE YPABHEHHUS, CBOISIIMECS K KBAaJPAaTHBIM, peIlacMbIe Pa3lioKECHUEM
Ha MHOXHTENHU, OTHOPOJHBIE.
Tema 5.10 Coneprxkanue yueOHOTO Marepuana 2
CucTeMbl TPUTOHOMETPHUYECKIX B ToM yucie, NpaKTHYECKUX 3aHATHIH 2
YPaBHEHHUH 113 28 CucteMbl MpOCTEHIINX TPUTOHOMETPUUECKIX YpaBHEHHM 2
Tema 5.11 Coneprxanue y4eOHOTO MaTepuana 2
Pemenne 3ana4. 0CHOBBI B ToM uncje, IPAKTHYECKHX 3aHSATHI 2
TPUTOHOMETPUU. 113 Ne 29 Kontpoannas padora Ne 5 2
Tpuronomerpuueckue GpyHKuun [IpeoOpazoBaHre TPUTOHOMETPUYCSCKUX BBIpAKCHUN. PellleHHe TPUTOHOMETPUYESCKUX
YpaBHEHWH ¥ HEPABEHCTB B TOM YHMCJIE C MCTIOIIb30BAaHHEM CBOMCTB (DYyHKITHIA
Pasnesa 6. KomnuekcHbie uncia 6
Tema 6.1 Coneprxkanue yueOHOTo Marepuaia 4 OK 01, OK 02, OK
KomriekcHble uncia 31 Ilonsitue KOMILIEKCHOTo umciaa. CompsiKeHHBIE KOMIUIEKCHBIE 4YHCIIA, MOIYIh H 2 03, OK 04, OK 05,
apryMeHT KOMIUIEKCHOro umcia. dopMa 3amicu KOMIUIEKCHOTO 4ucia (TeoMeTpHyecKas, OK 06, OK 07
TPUTOHOMETPHUECKAs], anredOpandeckas).
B ToM yuncie, NpaKTHYECKUX 3aHATHH 2
I13 Ne 30 ApudMeTrueckue ASHCTBUS C KOMIUICSKCHBIMHU YHCIIAMHU 2
Tema 6.2 Conep:xaHue yueOHOro mMarepuaa 2
IIpuMeHeHnE KOMIUIEKCHBIX Yucell | 32 BpImosiHeHHe PACYETOB ¢ MOMONILIO KOMIIEKCHBIX yHnce. [IprMephl HCIonb30BaHus 2
KOMITJIEKCHBIX YHCET
Pazges 7. YpaBHeHUs U HEPABEHCTBA 28
Tema 7.1 Coneprxkanue yueOHOro Marepuaia 6
PaBHOCWIIBHOCTB YpaBHEHUH U 33 PaBHOCMJIBHOCTH ypaBHeHMiIi M HepaBeHCTB. OmnpeneneHusi. OCHOBHBIE TEOPEMBI 2
HepaBeHCTB. OOIIIe MEeTOIbI PaBHOCHJIBHBIX IIEPEX0aX B YPABHEHUSIX M HEPABCHCTBAX. OK 01. OK 02. OK
penreHus 34 O0mme MeTOABI pelieHUs YPaBHEHMIi: Tiepexo]] OT paBeHCTBa (YHKIHNHA K PABEHCTBY 2 03 OI& 04 OI& 05
apryMEHTOB JUISi MOHOTOHHBIX (DYHKIWH, METO] pAa3IoKEHUS Ha MHOXKHUTEIH, METOJ (’)K 06 (’)K 07 ’
BBEICHUS] HOBOH nepeMeHHOH, QyHKIMOHAIBbHO-TpaguIecKrii METO] ’
B ToM uncie, NPAKTHYECKUX 3aHATHH 2
[13 Ne 31 Pemennie ypaBHEHHI ¥ HEPABEHCTB 2
Tema 7.2 ConeprxkaHue yueOHOro Marepuaa 6
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I'paduueckuit MmeTox pereHus 35 O6mme MeToABI pelIeHns HEPABEHCTB: NIEPeXol OT CpaBHEHHSA 3HaYeHUI (QYHKUIUHN K 2
YpaBHEHUH, HEPABEHCTB CPAaBHCHMIO 3HAau€HWH apryMEHTOB [UIi MOHOTOHHBIX (DYHKLHMI, METOJ WHTEPBAJIOB,
(hyHKIIMOHATbHO-TpaMIeCKUI METO/I.
36 I'paduyeckmii MeTo pellieHUs] YPABHEHUIl M HEPABEHCTB 2
B ToM umcie, NPaKTHYECKUX 3aHATHH 2
I13 Ne 32 Pemennie ypaBHEHHUI 1 HEPaBEHCTB TpaPUIECKIM METOIOM 2
Tema 7.3 Coneprxanue y1eOHOTO MaTrepuana 4
YpaBHEHHS U HEPABEHCTBA C 37 Onpenenenne monyasi. Packpoeitue moayis no onpenenenuto. Ilpocreiimne ypaBHeHUS 2
MOJTyJIEM U HepaBeHCTBa ¢ MonyieM. [IpuMeHeHHe paBHOCHIBHBIX IEPEXOJOB B ONPEAEICHHBIX
TUIAX YPaBHECHUH M HEPABECHCTB C MOIYJIEM
B ToM unciie, TPpAKTHYECKUX 3aHATHI 2
13 Ne 33 Penienuie ypaBHEHUH ¥ HEPABEHCTB C MOJYJIEM 2
Tema 7.4 Coneprkanue yueOHOro Marepuaia 4
VYpaBHEHHS U HEPABEHCTBA C 38 3nakomcTBO ¢ mapametrpoM. [Ipocreiine ypaBHEHHUs U HEPABEHCTBA C MTapaMeTPOM 2
rmapaMeTpamMu B Tom unciie, IpAKTHYECKUX 3aHATHI 2
I13 Ne 34 PenreHue ypaBHEHHUH U HEPABEHCTB C MapaMeTpaMu 2
Tema 7.5 Coneprxkanue yueOHOro Marepuaia 4
CocraBrieHue U perieHue B ToM uncie, NPaKTHYECKUX 3aHATHH 4
po(hECCHOHANBHBIX 337124 C 13 Ne 35 PenieHue TEKCTOBBIX 337a4 MPOPECCHOHATBHOTO CONICPKAHUS 2
MIOMOIIBIO YPaBHEHUI I3 Ne 36 Pemienne TekcTOBBIX 3amad MPOo(ecCHOHATBFHOTO COAEPIKAaHHS C IMOMOIIBIO 2
YpaBHEHUI
Tema 7.6 Coneprxkanue yueOHOro Marepuaia 4
Pemenue 3agau. YpaBHeHus u 39 O6mme MeTonbl pellleHUs YpPaBHeHMil. YpaBHEHUS U HEPaBEHCTBA C MOMYJIEM M C 2
HEpaBEeHCTBA napameTpamu
B Tom unciie, npakTHYeCKUX 3aHATHI 2
I13 Ne 37 KonTponwsHas pabora No 6 2
Paznea 8. [lpousBonHas pyHKIHM, ee MPUMEHEHHE 32
Tema 8.1 Conep:xanue yueOHOro mMarepuaa 4
ITonarue npoussoanoi. ®opmynel | 40 Onpenesenune NPOU3BOIHO 2
W npaBwia qudQepeHInpoBaHus Omnpenenenne YMCIOBON TOCIEAOBATEIILHOCTH B CIIOCO0BI ee 3aaanus. CBOMCTBA YUCIOBBIX
nocnenoBatensHocTed.  OmpeneneHue mpeaena  IMOCIEAOBaTeNbHOCTH.  BrluncieHue
npenenoB nocnenoBarenbHocTel. [Ipenen dynkmm Ha 6eckoreunoctu. [Ipenen GpyHkmm B OK 01, OK 02, OK
touke. [Ipupamenune aprymenta. [lpupamenne pyHkuun. 3anaum, IPUBOSAIINE K TOHATHIO 03, OK 04, OK 05,
pon3BoHOM. OnpesesieHne MPOU3BOTHON. AJTOPUTM OTHICKAHHSI IIPON3BOTHOM OK 06, OK 07
B ToM uncie, NpaKTHYeCKUX 3aHATHIH 2
13 Ne 38 HaxoxaeHre npou3BOIHON CTENeHHOH (QYHKIINH 2
Tema 8.2 Conep:kanue yueOHOro Marepuaia 4
ITIpoun3BoJiHbIE CyMMBI, pa3HOCTH 41 ®opmyasl nupdepenuupoBanns. Iipasuiaa nuddepenuupoBanus 2
IIPOU3BEJCHHSL, YACTHOIO B ToM uncie, NpaKTHYeCKUX 3aHATHIH 2

31




13 Ne 39 IlpaBuna quddepeHuuponanusi 2
Tema 8.3 ConeprkaHue yueOHOro Marepuaa 2
[pousBonHsie B ToM uMciie, TPAKTHYECKUX 3aHATHI 2
TPUIOHOMETPUYECKHUX (DYHKIIMH. 113 Ne 40 IIpousBonHasi c10:kHOH PyHKIIUM 2
ITpou3sBojHas CI0XKHOM QyHKIUK Omnpenenenne cnoxHoi pynkuuu. [Ipon3BogHas TPUTOHOMETPHUYECKUX QYHKIIUH.
Tema 8.4 Coneprxanue yueOHOTO MaTrepuana 2
[lonsiTre 0 HENMPEPHIBHOCTH 42 Tlousitue HenpepsiBHOI (pyHkuuu. CBoiicTBa HenpepslBHON (pyHKINH. CBSI3h MEXKIY 2
¢yHKIIMH. MeTon UHTEPBAIOB HEMpPEepPBIBHOCTRIO W AuddepeHIpyeMoCcThi0 (GYHKIMH B TOYKE. AJTOPUTM pEIICHHUS
HEPAaBEHCTB METO/IOM HHTEPBAJIOB
Tema 8.5 Coneprxanue yueOHOTO MaTrepuana 4
I'eomerprdeckmii n hU3HMIeCKUi 43 T'eomerpuyeckuii m ¢u3nyeckHii CMbICI NMPOM3BOIAHON. [coMeTpUICCKUN CMBICT 2
CMBICT POU3BOAHOM MPOU3BOAHON (YHKUIMH — YIJIOBOW KOA(QQUIMEHT KacarenbHOoW K Tpaduky (yHKIUH B
TOYKe. YpaBHEHHE KacaTelIbHOW K Tpa@uKy (QYHKIHMU. AJTOPUTM COCTAaBIICHUS YpaBHEHUSI
KacaTenbHOU K rpaduky QyHkuuu y=f(x)
B TOoM unciie, NPpAKTHYECKUX 3aHATHI 2
I13 Ne 41 T'eomeTpuiecKnii CMBICIT TPOU3BOAHON QYHKIIUH 2
Tema 8.6 Coneprkanue yueOHOro Marepuaia 2
®u3rYeCKuii CMBICI IPOU3BOJHOM B ToM unciie, NPpAKTHYECKUX 3aHATHI 2
B IIPOo(eCcCHOHABHBIX 3a]a4ax I3 Ne 42 ®duznyeckuii (MeXaHMYeCKUIT) CMBICJ NPOU3BOAHOM — MTHOBEHHAS] CKOPOCTh B 2
MOMEHT BpeMeHH t: v=S' (1)
Tema 8.7 Coneprxkanue yueOHOTo Marepuaia 4
MoHOoTOHHOCTH (hyHKIMH. Toukn 44 BospacTtanue u yObIBaHMe (YHKIHM, COOTBETCTBHE BO3pACTaHUS M YObIBaHUS 2
JKCTpEMyMa ¢$byHKIMHM 3HAKY Npou3BoxHOW. IloHSATHE MPOM3BOAHON BBICLIETO MOPSAKA, COOTBETCTBUE
3HaKa BTOPOH NMPOM3BOIHON BBITYKJIOCTH (BOTHYTOCTH) (YHKLMHM Ha OTpe3ke. 3ajayu Ha
MaKCHMYyM U MUHUMYM. [TOHSTHE aCHMITOTBI, CIIOCOOBI HX OTPE/IEICHHSI.
45 AnaroputM wuccienoBaHua (YHKIUHM W TOCTPOeHUs ee rpaukKa C IOMOIIBIO 2
pon3BoiHOM. JIpoOHO-TMHEHHAs QYHKIHS
Tema 8.8 Conep:xanue yueOHOro mMarepuaia 2
Hccnenosanue GpyHKIui 1 B ToM uncie, NpaKTHYeCKUX 3aHATHH 2
TIOCTPOEHHE TPA(YHUKOB 13 Ne 43 VccnenoBanne yHKIIMM HA MOHOTOHHOCTB M TIOCTPOEHHE TPa(UKOB. 2
Tema 8.9 Haubonsiuee u Conep:xaHue yueOHOro mMarepuaa 2
HauMeHbIlIee 3HaUYeHUS PYHKITUU 46 Haxoxxkaenue HauOOIbIIEr0 W HAUMeHbIIEr0 3HA4YeHHil (QYHKUMIA, TOCTpOCHUE 2
rpa)MKOB MHOTOYJICHOB C MCIIOJIb30BaHUEM allapaTa MaTeMaTHIeCcKoro aHaIn3a
Tewma 8.10 ConeprxkaHue yueOHOro Marepuaa 2
HaxoxneHnne ontumMaibHOro B ToM yuciie, NpaKTHYECKHX 3aHATHH 2
pe3ynbrara ¢ IOMOLIBIO [13 Ne 44 Haumensbliee u HanOosbIee 3Ha4ueHHE (QyHKIHH 2
MIPOM3BOTHOM B IPAKTHYECKUX
3aa4ax
Tema 8.11 ConepxaHue yueOHOTo MaTepraa 4
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Pemenue 3anau. Ilponssonnas 47 ®opmyasl u npaBuia quddepenuupoBanus. VccnenoBanne GyHKUUN C TOMOIIBIO 2
¢byHKLUY, ee IPUMEHEHNE npousBogHoi. Hanbombiee n HauMeHbplee 3HaueHUs! QyHKLIUU
B ToM unciie, TPAKTHYECKUX 3aAHATHI 2
I13 Ne 45 KonTponbHas padota Ne 7 2
Pasnen 9. [leppooOpasnas GpyHKINH, ee IPUMEHEHHE 16
Tema 9.1 Coneprkanue y4eOHOTO MaTepuaia 4
[lepBoobpaznas GpyHKIHM. 48 3agaya 0 BOCCTAHOBJIEHMH 3aKOHA JBHKEHHMS IO H3BeCTHOH ckopoctu. [lonsTue 2
[IpaBuna HaxOXKIEHUS uHTerpupoBaHus. O3HaKOMIICHHE C MTOHATHEM WHTETpaja W mepBooOpasHoi s (yHKIHH
NepBOOOPa3HBIX y=f(x). Pemenne 3amay Ha CBS3b MEpBOOOpa3HOW M €€ NPOU3ZBOAHON, BBIYMCIICHHE
epBO0Opa3HON T JaHHOH QyHKINH.
49 Tab6auua dopmya A8 HaXoKAeHHs mNepBooOpa3HbIX. V3ydeHuwe mpaBuita 2
BBIYUCIICHHS IEPBOOOPA3HOM
Tema 9.2 Coneprxkanue yueOHOro Marepuaia 2
[Inomane KpUBOIMHEUHON 50 3amaum, npuBoasilIMEe K NOHATHIO OIPele/IeHHOr0 HHTErpaja — O BbIYUCICHUU 2
tpaneuuu. ®opmyna Herotona — IJIOIIAAM KPUBOJIMHEHMHONW Tpameuuu, o nepeMenieHud Todykd. IloHATHe onpenenéHHOro
JleitOHUIA uHTerpana. l'eoMmerpudeckuii ¥ (PU3MYECKUN CMBICI ONpeIelieHHOro HHTerpana. dopmyna
Herorona— JleliOuumna
Tema 9.3 Coneprxanue y4eOHOTO MaTepuana 4
HeonpeneneHHelii 1 onpeeNeHHBIH | B TOM 4ncie, IPaAKTHYECKHX 3AHATHIA 4 OK 01, OK 02, OK
HMHTETrpaJIbl I13 Ne 46 Brruncienue HeompeneIeHHOTO HHTerpaa 2 03, OK 04, OK 05,
[13 Ne 47 Brluncnenue onpeeseHHOro HHTerpaja 2 OK 06, OK 07
Tema 9.4 Coneprxkanue yueOHOro Marepuaia 2
[onsitue 00 onpenereHHOM 51 I'eomeTpuyeckunii CMbICJ ONPeIeIeHHOI0 HHTErpaJa 2
WHTETpae KaK IIoNau
KPHUBOJIMHENHON Tpanenuu
Tema 9.5 Conep:xaHue yueOHOro mMarepuaia 2
OmnpeneneHHblil UHTETPa B )KU3HH | B TOM 4YmMciie, NPAKTHYECKUX 3aHATHIA 2
II3 Ne 48 T'eomeTpu4ecknii cMbIc onpeneneHHoro uurerpana. ®opmyna Herorona - 2
JleiiOHuma.
Pemienne 3amad Ha NpUMEHEHHE WHTErpana AJsl BBIYMCICHUS (PU3MYECKHX BEIHYUH H
mJIoniaaei
Tema 9.6 Coneprxkanue yueOHOro Marepuaa 2
Pemenne 3amau. [lepBoobpasHas B ToM unciie, IpaKTHYECKUX 3aHATHI 2
(yHKIMH, €€ TIPUMEHEHHE 113 Ne 49 Kontpoabnasi padora Ne 8 2
IlepBoobpa3znas hynkuun. [lpaBuia HaxoxaeHus nepBoodpasHbix. Ee npumenenne
Paznen 10. MHoxkecTBa. JieMeHThI Teopum rpagos 8
Tema 10.1 Ilpogheccuonanvno-opuenmuposannoe  cooeprycanue  (cooeprcanue  NPUKIAOHO20 2 OK 01, OK 02, OK
MuoxecTBa M00yns) 03, OK 04, OK 05,
52 lousiTe muoxkecTBa. [logmuoxkecTBO. Onepanuu ¢ MHOXKECTBAMU 2* OK 07,1IK 2.4
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Tema 10.2
Omnepariy ¢ MHOXECTBAMHU

Ilpogpeccuonanvro-opuenmuposannoe
MO0Y1:1)

cooepycanue  (codepircanue  HPUKIAAOHOZ0

B ToM unciie, TPAKTHYECKUX 3aAHATHI 2
I13 Ne 50 Onepanuu ¢ MHOKeCTBaMHU. PeliieHue npukiIaaHbiX 3a1a4 2*

Tema 10.3 Coneprkanue y4eOHOTO MaTepuaia 2

I'pader 53 Ionusitue rpada. CeszHbI rpad, AepeBo, HUKI rpad Ha MIIOCKOCTH 2

Tema 10.4 Copeprkanre yueOHOTO MaTepuaia 2

Pemenue 3agad. MHOXeCTBa, B Tom unciie, IpAKTHYECKUX 3aHATHI 2

I'padsl 1 ux npumMeHeHue I13 Ne 51 KonTposabnas padora Ne 9 2
Omnepauun ¢ MHOkecTBamH. OmnucaHue peaqbHBIX CHTYyalldid € TOMOIIBIO MHOXECTB.
[Tpumenenne rpadoB K pemeHuro 3a1a4

Paznen 11. DieMeHTHl KOMOMHATOPHKH, CTATHCTHKHU W TEOPHUH BEPOSITHOCTEl 20 OK 01, OK 02, OK

Tema 11.1 Ilpogheccuonanvrno-opuenmuposannoe  cooepricanue  (cooeprycaHue  NPUKIAOHO20 4 03, OK 04, OK 05,

OcCHOBHBIE TOHATHS Mooyns) OK07,IIK2.4

KOMOHMHATOPUKH 54 IlepecTaHOBKH, pa3MellleHHs], COUETAHHA. 2*
B ToM unciie, npAKTHYECKUX 3aHATHI 2
I13 Ne 52 Beruncnenue Gopmya KOMOMHATOPUKN 2*

Tema 11.2 Ilpogheccuonanvno-opuenmuposannoe  cooeprcanue  (cooeprcanue  NPUKIAOHO20 4

Co0bITHE, BEPOATHOCTH COOBITHS. MoOoyns)

CnoxxeHue U yMHOKEHUE 55 CoBMmecTHBIE U HECOBMECTHBIE COOBITHA. TEOPEMBI O BEPOSITHOCTH CYMMBI COOBITHIA. 2*

BEPOSITHOCTEH VYcnoBHass BEpOATHOCTh. 3aBUCHMBIC M HE3aBHCHUMBIE COOBITHA. TeopeMbl O BEpOSTHOCTH
MTPOU3BEICHUS COOBITHIA.
B Tom unciie, IpaKTHYECKUX 3aHATHI 2
I13 Ne 53 Brluncienue BeposSITHOCTEN 2*

Tema 11.3 Ilpogpeccuonanvno-opuenmuposannoe  codeprcanue (cooeprcanue  NPUKIAOHO20 2

BepositHOCTh B Mooyns)

pOo(ECCHOHAIBHBIX 3a/1a4ax B ToM uncie, IPAKTHYECKHX 3aHATHI 2
I3 Ne 54 OrtHocuTeIbHAA 4YacTOTA COOBITHS, CBOMCTBO €€ YCTOMYHMBOCTH. 2*
Cratuctryeckoe onpeaesieHne BeposiTHOCTH. OTieHKa BEPOSITHOCTH COOBITHS

Tema 11.4 Ilpogpeccuonanvno-opuenmuposannoe  codeprcanue (cooeprcanue  NPUKIAOHO20 2

JluckpeTHas ciydaiiHas BENTUYMHA, | MOOY/s)

3aKOH €€ pacIpeneacHus 56 Buasl caydaitnbix BesmuuH. OnpesienieHne AUCKPETHON CIy4aiiHON BEIMYUHBI. 3aKOH 2%
pacnpeieNieHns TUCKPETHOM ciiyyallHOM BeJIMYMHbBL. E€ 4iCIIOBbIE XapaKTepUCTUKU

Tema 11.5 Ilpogpeccuonanvno-opuenmuposannoe codeprcanue (cooeprcanue  NPUKIAOHO20 2

3agauu MaTeMaTUYeCcKOM MO0yns)

CTaTUCTUKU 57 Bapuanmonsslii psaa. [lomuron dwacror u  rucrorpamma. CTaTHCTHYECKHE 2*
XapaKTepUCTUKH psijia HAOJII0JaeMbIX JIAHHBIX

Tema 11.6 Ilpogheccuonanvno-opuenmuposannoe codeprcanue (cooeprcanue  NPUKIAOHO20 2

CocTaBlieHue TabJIUIl ¥ TUarpaMmm

MOo0yns)

34




Ha IIPaKTUKE

B ToM umcie, NPAKTHYECKUX 3aHATHH

I3 Ne 55 TIlepBuunas o00paboTKa CTaTUCTHYECKHUX MaHHBIX. I paduueckoe ux 2*

npencrasienue. HaxoxaeHue cpeHuX XapaKTEpUCTHK, HAOI01aeMbIX JaHHBIX
Tema 11.7 Ilpogpeccuonanvno-opuenmuposannoe  cooeprcanue  (cooeprycanue  NPUKIAOHO20 4
Petienue 3agay. DneMeHThI MOo0yns)
KOMOWHATOPHKH, CTATHCTUKH H 58 1eMeHTHI KOMOMHATOPUKH, CTATUCTUKH M TEOPUH BePOsITHOCTEN 2%
TEOPHUH BEPOSTHOCTEH OnemenTsl kKoMOMHaTOpuKH. CoOBITHE, BEPOSTHOCTH COOBITHA. CIOKEHHE W YMHO)KEHHE

BEPOATHOCTEMN

B ToM yucie, NPAKTHYECKHUX 3aHATHI 2

I13 Ne 56 KonrposbHas pabora Ne 10 2*
Pa3znen 12 IIpsiMble U IJIOCKOCTH B MIPOCTPAHCTBE 20
Tema 12.1. Coneprxkanue yueOHOTO Marepuana 2
OcHoBHbIE OHATHSA cTepeoMeTpun. | 59 Tlpeamer crepeomerpuu. OCHOBHbIC TOHATHS (TOYKA, MpsMas, IUIOCKOCTb, 2
Pacnonoxenue npsiMpIx 1 npocTpancTBo). OCHOBHBIE aKCHOMBI cTepeoMeTpuu. [lepecekarommecs, napaieiabHble U
IJIOCKOCTEH cKpeuBaromuecs npsmMble. [Ipu3Hak ¥ CBOMCTBO CKPELIMBAIOIMIUXCS NPSIMbIX. OCHOBHBIE

MPOCTPAaHCTBEHHBIE (PUTYPHI.
Tema 12.2. Coneprxkanue yueOHOro Marepuaia 6
IapannenpHOCTB NPAMBIX, IpAMoil | 60 TlapannenbHble mpsaMass u miIockocTh. Omnpenenenue. [lpusnak. CaoiictBa (c 2
U IJIOCKOCTH, IIOCKOCTEN nokazarenbcTBoM). llapamnensHbie mmockoctu. Ompenenenue. Ilpmsmak. CpoiictBa (c

JIOKa3aTeIHCTBOM).

61 Terpasap u ero 3aemeHThl. [lapamienenunen u ero diaemMeHTH. CBolicTBa 2

IIPOTHBOIIOJIOKHBIX IPaHell U InaroHaneH napajuleenunesaa.

B Tom unciie, IpaKTHYECKUX 3aHATHI 2

I13 Ne 59 Tloctpoenue ceuenuii. Penienne 3amad. 2
Tema 12.3. IlepnieHIUKYIIPHOCTH Coneprxkanue yueOHOro Marepuaia 2 OK 01, OK 03, OK
MPSIMBIX, IPSIMOM U IIIOCKOCTH, 62 IlepnenaukynsipHble mnpsiMble. llapannenbHele mnpsMble, MNEPIEHANKYISPHBIE K 2 04, OK 07
IUIOCKOCTEN IockocTH. [IpH3HAaK NEPHEeHAMKYISIPHOCTH NPSAMOM M IUIOCKOCTH. JlOKa3aTeabCTBO.

ITepnenauxymsp u HAaKJIOHHAsL. IIepnenauxynspHbie IIJIOCKOCTH. IIpu3Hak

HNEPIEHAUKYIISIPHOCTH IIOCKOCTEN. Jl0Ka3aTenbeTBO.

PaccTosiHusI B IPOCTPaHCTBE
Tema 12.4. Conep:kanue yueOHOro mMarepuaia 4
Teopema o Tpex nepneHuKynsapax | 63 Teopema o Tpex nepneHANKyasspax. Jloka3arenbCTBo. 2

B ToM yHcie, NpaKTHYECKUX 3aHATHIH 2

113 Ne 60 Yros Me:kny npsiMOii M IJIOCKOCTBIO. YTOJI MEX]TY IIOCKOCTSIMH 2
Tema 12.5. Conep:xanue yueOHOro Marepuaa 4
Ilapannensaere, B ToM yHcie, NpaKTHYECKUX 3aHATHIH 4
TICPTICHAMKYIIAPHEIC, 113 Ne 57 AkcuoMBI cTepeoMeTpPHH. 2
CKPCIIMBAIOIHECA HPAMBIC 113 Ne 58 IlepneHANKYJISAPHOCTH NMPSAMOM U IJIOCKOCTH, MApAJUIEIBHOCTD JIBYX MPSIMBIX, 2

TNCPNCHAUKYISAPHBIX IJIOCKOCTHU, HCPIICHAUKYISAPHOCTDH IUIOCKOCTEH
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Tema 12.6. Conep:kanue yueOHOro Matepuaia 2
Pemienue 3anau. [Ipsimbie u PacnonoxxeHue mpsAMBIX W IUIOCKOCTEM B mpocTpaHcTBe. IlepneHIuKynspHOCTh U -
IUIOCKOCTH B IIPOCTPAHCTBE MapauIeTbHOCTh MPSIMBIX U IITOCKOCTel. CKpenuBaromuyecs mpsiMple
113 Ne 61 KonTpoasnasi padora Ne 11 2
Pasnen 13. KoopanHaThl 1 BEeKTOPbI 16
Tema 13.1 Coneprxanue yueOHOTO MaTrepuana 4
JlexapToBbl KOOPJMHATHI B 64 [lexapToBbl KOOPAMHATHI B mpocTpaHcTBe. [IpocTeiimme 3amaum B KOOpIHWHATAX. 2
npocTpancTse. Paccrosgnue Mexay | PaccrosHue Mexy JByMsl TOUKAMH, KOOPJIUHATHI CEPETUHBI OTPE3Ka
nByms Toukamu. Koopaunarst B ToM umciie, NPAKTHYECKHX 3aHATHI 2
CEpEIMHBI OTPE3Ka 13 Ne 62 Tlpocrelinve 3aa4i B KOOPAUHATAX 2
Tema 13.2 Coneprxanue yaeOHOTO MaTepuana 6
Bekrops! B mpocTpaHCTBe. 65 BekTopsl B mpoctpancTBe. CIOXK€HNE W BEIYATAHHE BEKTOPOB. YMHOXEHHE BEKTOpa 2
Yron Mexay BEKTOpaMHu. Ha yncio. KommianapHele BekTopbl. CKaJsipHOE POU3BEIEHHE BEKTOPOB.
CkasipHO€ TIpOU3BEICHNE 66 Pa3jiokeHMe BeKTOpPA MO TPeM HEKOMILIAHAPHBIM BeKkTOpaM. KoopauHats! BekTOpa, 2
BEKTOPOB CKaJIIPHOE MPOM3BEICHUE BEKTOPOB B KOOPAMHATAX, YTOJN MEKIY BEKTOPaMHM, YTOJI MEXIY
OpSAMOM W IUIOCKOCTBIO, YrOJI MEXIY IUIOCKOCTAMH. YpaBHEHHE IUIOCKOCTH.
l'eomeTpryecKuil CMBICH ONpenenuTens 2X2
B ToM unciie, NPaKTHYECKUX 3aHATHI 2
I13 Ne 63 BekTopbl B IpOCTPaHCTBE 2 OK 02, OK 03, OK
Tema 13.3 Coziepkanue y4eOHOro MaTepuana 4 04, OK 07,
[IpakTHKO-OpHEeHTHPOBaHHbBIE 67 KoopamHaTHasg NJI0CKOCThb. BrluncrieHue paccTosHUN M IJIoHafed Ha IUIOCKOCTH. 2
3aJlaud Ha KOOPAUHATHOM KonmuecTBeHHBIE pacyeThl
TJIOCKOCTH B ToM 4nciIe, NPAKTHYECKUX 3aHATHH 2
I13 Ne 64 BriuncieHue pacCTOSHUN U IJIOAAEH Ha MIIOCKOCTH 2
Tema 13.4 Coneprxkanue yueOHOro Marepuasa 2
Peenne 3ana4. Koopaunare! u B ToM unciie, TPAKTHYECKUX 3aHATHI 2
BEKTOPBI 113 Ne 65 Kontpoasnas padora Ne 12 2
JlekapToBBl KOOpAMHATBI B TpocTpaHcTBe. Bekropel B mpocTtpanctBe. ClloXEeHHE H
BBIUUTAHUE BEKTOPOB. YMHOXKEHHE BeKTopa Ha uucio. KommiaaHapHble BEKTOpHI.
CkansipHoe MpOM3BEIeHHE BEKTOPOB. Pa3nokeHue BEKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpocreiimue 3agaun B KoopauHatax. KoopauHarel BeKTopa, pacCTOsSHUE MEXIY
TOYKaMH{, KOOPIAMHATBI CEPEAMHBI OTpPE3Ka, CKaJSIPHOE IPOM3BEACHUE BEKTOPOB B
KOOPJIMHATAX, YTOJI MEXAy BEKTOPaMH, YTOJl MEXIy MPSMOH M TIIOCKOCTBIO, YTOI MEXIY
IJI0CKOCTSIMH
Pasnes 14. MHOTOrpaHHMKH U TeJIa BpallleHUs! 38
Tema 14.1 Conep:kanue yueOHOro Marepuaa 2 OK 01, OK 02, OK
Bepmunsr, pedpa, rpanu 68 IlonsTme MHororpanHumka. Ero sjneMeHTHI: BepiuHbl, peOpa, rpaHu. JlparoHais. 2 03, OK 04, OK 05,
MHOTOI'paHHUKa Ceuenne. BoimmyKiple ¥ HEBBITYKIIbIE MHOTOTPAaHHUKH OK 06, OK 07
Tema 14.2 Conep:kanue yueOHOro Marepuaa 2
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[Ipusma, ee cocrapnsomue, 69 IlonsTue mpusmsbl. Ee ocHOBaHust W OOKoBbIe TpaHW. Beicota mpm3mel. [Ipsmas u 2
ceuenue. [Ipamas u npaBuibHasK HakJoHHas npusma. [IpaBunbHas npusma. Ee ceueHue
MIPU3MBI
Tema 14.3 Coneprxkanue yueOHOTO Marepuana 2
[Mapannenenunen, kyo. CeueHue 70 IMapannenenunen, CBOWCTBa MPAMOYTOJILHOTO Mapajuienenunena, kyo. Ceuenue xyoa, 2
Ky0a, mapaenenumnena napajuieNenumneaa
Tema 14.4 Coneprxanue y4eOHOTO MaTepuana 2
[upamupa, ee cocTapigrONIKE, 71 Mupamuga u ee 1emenTbl. Ceuenue nupamusl. [IpaBunpHas nupamuaa. YceueHHas 2
ceuenue. [IpaBunpHas nupamua. nupamMuaa
YceueHHasi nupamMuia
Tema 14.5 Coneprxanue y4eOHOTO MaTepuana 2
BokoBas u nonHas moBepxHOCTh B ToM yuciIe, NPaKTHYECKNX 3aHATHH 2
MIPU3MBI, MHPAMHIBI 13 Ne 66 I1nomaas OOKOBOH M MOJHOW TOBEPXHOCTH NPU3MBI, THPAMUJIBI 2
Tema 14.6 Coneprxanue y4eOHOTO MaTepuana
CummeTtpus B KyOe, 72 CumMeTpusi OTHOCHUTENFHO TOYKH, MpPSIMOHM, IUIocKocTH. Cummerpuss B KyoOe, 2
napajuiesenumnese, npusme, napajuiesienunese, npusMe, nupaMmue
UpaMue
Tema 14.7 Coneprxanue y4eOHOTO MaTepuana 2
[Ipumepsl cummeTpuil B 73 CummeTpHs B IPHPOJE, APXUTEKTYpe, TEXHHKE, B OBITY 2
npodeccuu
Tema 14.8 Coneprxanue yaeOHOTO MaTepuana 2
[IpaBubHBIE MHOTOTPaHHUKH, FIX B ToM uncie, npakTHYeCKUX 3aHATHIA 2
CBOWCTBA I13 Ne 67 TlonsiTHE MpaBMIILHOTO MHOTOrpaHHHUKa. CBONCTBA NPaBWIBHBIX MHOTOTPaHHHUKOB 2
Tema 14.9 ConeprxkaHue yueOHOro Marepuaia 4
Hunusap, ero cocTaBlgONIUE. 74 IuauHap U ero aeMeHThl. CeueHne IWINHApa (MapauieIbHOE OCHOBAHUIO M OCH). 2
Cedenne muMHApA PasBeprka mumuHIpa
B Tom unciie, IpaKTHYECKUX 3aHATHI 2
I13 Ne 68 Brruncienue 311eMeHTOB HUIUHAPA, TUIOIIAIb TOBEPXHOCTH 2
Tewma 14.10 Coneprxkanue yueOHOro Marepuaia 2
Kownyc, ero cocrasnsiomue. B ToM umciie, MPAKTHYECKHX 3aHSATHI 2
Ceyenue koHyca I3 Ne 69 Konyc um ero 3iemeHTbl. CeueHne KoHyca (IapajieIbHOE OCHOBAaHMIO H 2
MIPOXOJIsiIlee Yepe3 BEPIINHY), KOHHYeCcKue ceueHus. Pa3BepTka KoHyca
Tema 14.11 ConeprxkaHue yueOHOro Marepuaa 4
Yceuennniit konyc. Ceuenue B ToM unciie, IpaKTHYECKUX 3aHATHH 4
YCCUCHHOI'O KOHYCa [13 Ne 70 Brruncnenue 31eMEHTOB KOHYCa, IJIOMAAb MOBEPXHOCTH 2
113 Ne 71 Yceuennslii konyc. Ero oOpasytonias u BeicoTa. CeueHne yceueHHOro KoHyca 2
Tema 14.12 ConeprxkaHue yueOHOro Marepuaa 2
[Tap u chepa, ux ceueHus 75 1llap u cepa. Bzaumuoe pacnonoxenue chepsl u mockoctu. Cedenune mapa, chepsl 2
Tema 14.13 Coneprxanue yueOHOTO Marepuana 2
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[onsTe 06 0Obeme Tema. 76 Ionsitue 00 odbeme Tesa. OObeM Kyba U IpsAMOYroibHOTO Hapaienenunena. OobeMm 2
OtHolieHre 00bEMOB MOIO0OHBIX npu3Mbl B mWiauHApa. OTHOIIEHWE OOBEMOB IMOMOOHBIX TEN. | eOMETPHUECKUH CMBICIT
TN oTIpeieTNTeNs 3-TO MOpsIKa
Tema 14.14 Coneprxkanue yueOHOTO Marepuana 2
O06beMsI 1 TI0mMAa HoBepXHOCTEH | B ToM 4YHciie, NPAKTHYECKUX 3aHATHIA 2
TCT I13 Ne 72 O0bembl mupamuisl 1 KoHyca. O6bem mapa. [lmomaan moBepxHOCTEH Ten 2
Tema 14.15 Coneprxanue y1eOHOTO MaTrepuana 2
KomOuHanmn MHOTOrpaHHUKOB U B TOM unciIe, IPAKTHYECKHX 3aHATHI 2
TEJI BpallleHUA I13 Ne 73 KomOMHAIMKM TEOMETPUICCKUX TEIT 2
Tema 14.16 Coneprxanue yueOHOTO Marepuana 2
I'eomerprueckie KOMOMHAINK HA | B TOM 4ymcie, NPAKTHYECKHX 3AHATHI 2
MPAKTUKE I3 Ne 74 HMcmosab30BaHHe KOMOWHAIMIiE MHOTOTPAHHMKOB M TeJ BpallleHUsl B 2
IIPAKTUKO-OPUEHTHUPOBAHHBIX 3aa4ax
Tewma 14.17 Coneprxkanue yueOHOro Marepuaia 2
Pemenne 3a1a4. MHOrorpaHHuKU U | B TOM 4McJie, NPAKTHYECKUX 3aHATHI 2
T€J1a BpaIICHAA I3 Ne 75 Konrposabnasi padora Ne 13 2
O6T>CMI>I 1 1J1omaa NOBEPXHOCTH MHOT'OT'PAHHUKOB U TCJI BpallICHUSA
ITpoMe:KyTOYHASL aTTECTAIUS, B TOM YHUCJIE 18 OK 01, OK 03, OK
KouncyabTanumn 1.Crenenu u kopuu. CTeneHHasl, oKa3aTe/ibHas U Jjorapu@Mudeckas QyHKIUN 2 04, OK 06, OK 07
2.0OcHOBHI TpUTOHOMETpUH. TpuroHOMeTpruYecKre (HYHKITIH 2
3.DJeMeHTHI TEOPUH BEPOSITHOCTEH W MATEeMAaTHIECKON CTATUCTHKH 2
4.TlpousBoaHas 1 epBooOpazHast GyHKIUU 2
5.I1psmpble u mIockocTH B mpocTpaHcTBe. KoopAMHATHI M BEKTOPHI B MPOCTPAHCTBE 2
6. MHOTOrpaHHUKY U TeJIa BpaleHUs 2
JK3aMeH 6
Bcero: 320
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3. YCJOBMSI PEAJM3AIIMA TPOTPAMMBI OBIIEOBPA3OBATEJILHOM
TACIATIIAHBI

3.1. TpeGoBaHUs K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Peanuzamusi mporpaMMbl IUCHUIUIMHBL TpeOyeT Hanuuus ydeOHOro KaOuHeTa
«MaremaTukmu».

OobopynoBanue y4eOHOr0 KaOuHeTa:

— pabouee mecTo nenarora (mpenojaaBarenbcekuit ctod (1 mr.), ety (1 mrT.))

— paboumne mecta oOydaronuxcs (mapTel yaeHu4eckue (13 mir.), CTysabsl yYeHHUYECKHe
(25 mt.))

—  jocka yueOHast (MenoBas TpexcekuuoHHas) (1 mr.)

— 1iakarel: «OmnpezneneHue cuHyca M KocuHyca yucna» (1 mr.), «IIpumenenue He-
IPEepBIBHOCTH U mpou3BoAHOH. KacarenpHas k rpaduxy Gynkuuu» (1 mr.), « Tpuronomerp» (1
IT.), «ApPKCUHYC, apKKOCUHYC, apKTaHreHc, apkkatanreHnc (1 mr.)», «CBolicTBa jorapudmosy»
(1 mwr.), «Cnoxnas ¢yakuus» (1 wr.), «Kputudeckne TOYKM (GYyHKIMH. MaKCUMyMBbl U
MuHUMYMBD» (1 t.), «['paduxu ¢pynkuit cunyc u kocunyc. [IpeoOpa3zoBanue rpaduKkoB CUHYC
u kocunyc» (1 mr.), «Auddepernunansupie ypaHenus» (1 mr.), «CreneHHas GyHKOUS U ee
npousBogHas», «[lokaza-tenpHas ¢ynkuus» (1 mwr.), «Jlorapupmuyeckas ¢ynkmus» (1 mr.),
«[IpomnsBonbHas norapudmudeckoit pyHkum», «llepsoodpaznas» (1 mir.)

— yd4eOHas U cpaBOYHAs TUTEpaTypa Mo Kypcy MaTreMatuku (15 mr.)

— Tabnaumbpl M TUIAKaThl Ha OJJIEKTPOHHOM HocuTene 1o Teme «lIpoueHTtHbie
BbIUKCIICHU. Y paBHEHHs U HepaBeHCcTBay (10 mT.)

— Tabmumpl W IUIAKaThl HA AJIGKTPOHHOM HocHUTene Mo TeMe «CTerneHH W KOPHH.
CrenenHasi, mokaszatenbHas U Jorapudgmudeckast pyakuum» (20 mr.)

—  TabJuIpBl U IJIaKaThl Ha 3JEKTPOHHOM HocuTelne no teMe «OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckue pyHkuun» (10 mr.)

— Tabmumbl M IUTaKaThl HA S3JEKTPOHHOM HOCUTENE MO TeMe «DJEMEHThl TeOpHUU
BEPOSTHOCTEH U MaTeMaTU4eCKON CTaTUCTUKM» (15 mT.)

— Tabmumpl W ITUTAKaThl Ha DIIEKTPOHHOM Hocutene 1o Teme «llpomsBomHas u
nepBooOpazHasg pyHkuuu» (10 mrt.)

—  TabmuIbl ¥ IJIAKaThl Ha 3JEKTPOHHOM HocuTene 1o Teme «lIpsiMble U MIIOCKOCTH B
HPOCTPAHCTBE. KOOPJMHATHI U BEKTOPHI B MPOCTpaHCcTBe» (14 1mT.)

—  TabJuIBl ¥ TUIAKaThl Ha JIEKTPOHHOM HOCHTENE Mo TeMe «MHOTOTpaHHUKH U Tella
BpateHus» (10 mr.)

BUCO(MIBMBI Ha 3JIEKTPOHHOM HocuTele o Teme: «Crepeomerpusi» (1 mT.)
—  TOpPTPEThl MAaTEMATHKOB (6 IIT.)
Ha0Op YEPTEKHBIX MHCTPYMEHTOB (JIMHEHKa, [IUPKYIb, YTOIbHUK, TpaHcnopTup) (1

IIT.)

—  MakeThl (IKCMOHATHI) MHOTOTPAHHUKOB: IMIMHAP (2 mmT.), KOHyC (2 mT.), map (2
mrt.), cedyeHue nunuuapa (1 mr), cedenne mapa (1 mr.)

— MakeThl (dKCMOHATHI): mpu3Mma (2 mr.), mapawienenunen (1 wr.), ky6 (1 1wrT.),
nupamuja (1 mr.)

TeXHHYECKHe CpeacTBa 00y4eHHUs :

— mnepcoHanpHBIN KommbloTep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB
03Y, PRO H510M-B, noakmouenue k cetu MHTEpHET ¢ MOJyjeM KOHTEHTHOM (UIbTpaluu
Traffic Inspector, NetPolice u YandexDNS, BO3MOXHOCTb TpaHCISAIMH HA SKPaH ayJu0 U BUJIEO
uHpopmanuu (1 mr.)

— mporpammHoe obecriedenue Ha [IK — Microsoft Windows 10, Microsoft Office 2016
(Word, Excel, PowerPoint), 7Zip, 24PDF, Sfunexc bpayzep (1 mirt.)

— monutop DEXP DF24N1S (24”) (1 wmrt.)
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— wiaBuatypa (1 mr.)

—  Mbib (1 mr.)

— tenesuzop DEXP 55UCY1 (55”) (1 mt.)
—  kabenp mis noakmoueHusst HDMI (1 mr.)

3.2. UndopmanuonHoe odecnieyeHne o0ydeHusl.

s peanmuzanuu mporpaMMbl  OuOMoTeuHbld GoHI MHCTUTYTa MMEeT Ie4yaTHbIe |
JJIGKTPOHHBIE O0pa3oBaTeNbHbIE W HWH(POPMAIIMOHHBIE PECYpPChl, PEKOMEHIIOBaHHBIC IS
UCTIOJIB30BaHUs B 00pa30BaTEIIbHOM IPOIIECCe, HE CTapIIIe MSATH JIET C MOMEHTA U3/IaHHUS.

3.2.1 OCHOBHBIC HCTOYHHUKH:

1. boromonos, H.B. Ilpaktuueckue 3ansatus no marematuke. B 2 4. Yacte 1: yueO.
nocobue s CITO / H.B. boromosnos. — 11-e uzn., nepepad. u mon. — M.: FOpaiit, 2024. — 285
c. — Cepus: IIpod. obpazoBanue.

2. boromonos, H.B. Ilpaktuueckue 3anatus no marematuke. B 2 4. Yacts 2: yueO.
nocobue s CIIO / H.B. boromonos. — 11-e uzn., mepepad. u nom. — M.: FOpaiit, 2024. — 217
c. — Cepus: [Ipod. obpazoBanue.

3. MaremaTnka: anrebpa 1 Hadajla MaTEMaTUYECKOTO aHaIHn3a, TeoMeTpus. Anredpa u
Hayajma MaTtemaruueckoro ananmsza. 10-11 kmaccel: y4eOHUK A 00meoOpa3zoBaTeNbHBIX
opranmu3anuii: 6a3oBeiid U yriuyonerasid yposau / III.A. Amumos, FO.M. Komsrun, M.B. Tkaues
u ap. — 3-e u3a. — M.: IIpocBemenue, 2021. — 463 c.: ui.

4. Maremaruka: anreOpa U Hayaja MaTeMaTHYECKOTO aHau3a, reomeTpus. ['eomeTpus.
10-11 xumaccel: y4eOHUK ISl 00I1€00pa3oBaTENbHBIX OpraHu3aluii: 0a30BBIA U YIITYOJIEHHBIH
ypoBuu / JI.C. AranacsH, B.®. Byry3os, C.b. Kagomues u ap. — 3-¢ uzn. — M.: [IpocBemnienue,
2021. — 255 c.: un. — MI'Y-mkorne.

5. MaremaTuka: anrebpa U Hadajia MaTeMaTHYECKOTO aHAIN3a, TeoMeTpus. ['eomerpus:
10-11-ii xyaccel: 6a30BbIM U yriyOaeHHbIH ypoBHU: yueOHuk / JI. C. AtanacsH, B. ®@. byry3os,
C. b. Kagomres [u np.]. — 12-e u3a., crep. — Mocksa: [Ipocsemenue, 2024, — 287, [1] c.: wn. —
MI'Y — mxone). — ISBN 978-5-09-112137-7.  — Teker: onektponnsii. — URL:
https://znanium.ru/catalog/product/2157048

6. MaremaTtuka: anrebpa ¥ Hayala MaTEeMaTUYECKOTO aHaIn3a, reoMeTpus. Anrebpa u
Hayayia Marematudeckoro ananusa 11 kimacc. ba3zoBsiil ypoBens (B AByx yacTsx). Y. 1: yueOHuk /
A. I'. Mopakosuu, II. B. Cemenos, JI. A. AnekcannpoBa, E. JI. Mapnaxaesa. — Mocksa:
WznarensctBo "llpocBemenue", 2022. — 224 c¢. — ISBN 978-5-09-101592-8. — Texkcr:
anekTponnbiii. — URL: https://znanium.ru/catalog/product/2089782

7. MaremaTtuka: anrebpa U Havajla MaTEMaTUYECKOTO aHalu3a, reoMeTpusa. Anredpa u
Hayaja MaremMaruyeckoro aHanusa. 11-i kiacc. ba3oBsiit ypoBenb. Yacth 2: yueOHuk / A. I
Mopakosuu, I1. B. Cemenos, JI. A. Anekcannposa, E. JI. MapnaxaeBa. — 2-¢ u31., crep. —
Mocksa: IIpocsemenue, 2022 — 208 ¢. — ISBN 978-5-09-101593-5. — TekcT: 21eKTpOHHBIA. —
URL.: https://znanium.ru/catalog/product/2089786

8. IOxwno, H. C. Marematuka: yueOnuk / H. C. FOxno. — Mocka: UTHOPA-M, 2024. —
204 c. — (Cpennee npodeccuonanpHoe oopazosanue). — DOI 10.12737/1002604. — ISBN 978-5-
16-014744-4. — Texct: anektponnsiii. — URL: https://znanium.ru/catalog/product/2136718

3.2.2. JlonoJTHUTEIbHbI€ HCTOYHHKH:

9. bammakoB, M.U. Matemaruka: y4eOHuk / Bammakos M.M. — MockBa: KuoPyc,
2024. -394 c. — ISBN 978-5-406-01567-4. — URL.: https://book.ru/book/935689

10. bammakoB, M.U. Marematuka. I[IpakTukym: ydeOHO-TpakTHUecKOoe Mocobue /
bammakoB M.J., Outuna C.b. — Mocksa: KuoPyc, 2024. — 294 c. — ISBN 978-5-406-05758-2. —
URL.: https://book.ru/book/939104

11. HIwumaueB, B.C. Maremartuka: y4eOHMK ¥  TPAKTHKyM Uil  CPEIHETO
npodeccuonanbHoro obpazoBanusi / B. C. [llunaves; mon pemakumeir A. H. Tuxonosa. — 8-e
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u3., nepepad. u gom. — Mocksa: M3narenscTBo FOpaiit, 2023. — 447 c. — (IlpodeccruonaibHoe
obpazoBanme). — ISBN 978-5-534-13405-6. — Tekcr: anexrponnsiii / DBC HOpaiit [caiit]. —
URL: https://urait.ru/bcode/459024

12. boromomnos, H. B. Maremaruka. 3agauu ¢ peneHussMu B 2 4.: yaeOHOe rmocodue s
cpenHero mpodeccuoHanbHoro obpaszoBanmsi/ H. B. boromosioB. — 2-¢ u3a., HCOp. U JIOI. —
Mocksa: WznmatensctBo IOpaiit, 2023.— 439 c.— (IIpodeccuonansHoe oOpa3oBaHue). —
ISBN 978-5-534-09108-3. —  Tekct: oamekrponssii // DObC  HOpailt  [caliT]. -
URL.: https://urait.ru/bcode/449007

13. Hamunrep, B. A. Maremaruka: norapuMUYecKHe YpaBHCHUS U HEPaBEHCTBA:
ydaeOHOe mocobue aisa cpemHero mnpodeccruoHanbHOro obpasoBanmsi/ B. A. Jlanmunrep. — 2-¢
u3a., ucop. u goi. — MockBa: MzmarensctBo FOpaiit, 2023. — 176 c. — (IIpodeccuonanbHoe
obpazoBanmue). — ISBN 978-5-534-05316-6. — Tekcr: anexrponnsii / DBC HOpaiit [caiit]. —
URL: https://urait.ru/bcode/449055
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4, KOHTPOJIb

n OIEHKA

OBIIEOBPA30OBATEJABHOM JUCIUILIMHBI

KonTpoas n

OIICHKA

pe3yabTaTOB  OCBOCHUS

PE3YJIBTATOB

0011e00pa3oBaTeNbHOM

OCBOEHUA

JHUCHUIITHHBI

PacKpBIBAIOTCS depe3 MUCIUILTMHAPHBIE Pe3yNbTaThl, HalpaBlieHHble Ha (opMupoBaHWE OOIMMX W

mpohecCHOHATBHBIX KOMIIETEHIINH 110 pa3/ielaM U TeMaM COJIEpKaHMsl y9eOHOTo MaTepraa.

Oomas/npodeccuonanbHas

Paszngen/Tema

Tun omeHoYHBIX

KOMIETeHIUsA MepPOonpHusATHS

OK 01. Bribupats crmioco0Ob1 P 1, Tema 1.1, 1.2,1.311-0/c, 1.4,1.5, 1.6 | Tekyummii KOHTPOJIb
pelIeHus 3a1a4y P 2, Temm 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, | — TecTUpOBaHHE
npodeccHoHaTbHOM 2.6 —  YCTHBIH/(GPOHTAIBHBIN/
JeATeILHOCTH TpuMeHuTenbHO K | P 3, Temnr 3.1, 3.2, 3.3 I1-o/c, 3.4 NHCHMEHHBII OIpoC
pasITUIHBIM KOHTEKCTaM P 4, Temsr 4.1,4.2,4.3,4.4,45,4.6,47 | — MareMaTHUCCKHUA

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

PS5, Temrr 5.1,5.2 —  MHAMBHIyalbHAs

P 6, Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7 | camocrogrensuas paGota

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

P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 KOHTPOJNBHBIX paboT

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

7.13,7.14,7.15,7.16, 7.17 MPAKTHUECKHX PaGOT

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 TpomesxyTounas

P9, Temrr 9.1,9.2,9.3,9.4,9.5 aTTecTaNUsL

P 10, Temsr 10.1, 10.2, 10.3, 10.4 SK3aMeH

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

P12, Temsr 12.1,12.2,12.3,12.4

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

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

OK 02. Mcnionb30Bath
COBpEMEHHBIE CPEJICTBA MIOUCKA,
aHaJIM3a M MHTEPIPETAINN
UHQOpMAIH, 1
WHQOPMaIMOHHBIE TEXHOJIOTUN
JUTSL BBITIOJTHEHUS 33124
npodeccnoHaIbHOM
JeSITeTbHOCTH

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Tems 3.1, 3.2, 3.3 [1-o0/c, 3.4

P4, Teme1 4.1,4.2,4.3, 4.4, 4.5, 4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

PS5, Temsr 5.1,5.2

P 6, Temn1 6.1, 6.2,6.3,6.4, 6.5, 6.6,6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

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

P9, Tems 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-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

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

OK 03. IInanupoBaTs
peanu30BBIBaTh COOCTBEHHOE
podeCCUOHATLHOE H
JUYHOCTHOE PA3BUTHE,

P1,Temal.1,1.2,1311-0/c,1.4,15,1.6
P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4
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NpeANPUHUMATEIIBCKYIO
JIeATeNILHOCTD B
npodeccuoHanbHOU cdepe,
UCIIOJIb30BaTh 3HAHUS 1O
MIpaBOBOM M (PHAHCOBOM
TPaMOTHOCTH B Pa3JINYHBIX
YKH3HEHHBIX CUTYaIHIX

P4, Temn1 4.1,4.2,43,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1,5.2

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

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

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temnr 14.1, 14.2, 143, 14.4, 14.5
IT-o/c, 14.6

OK 04. DddextnBHO
B3aMMOJICHCTBOBATh M PaboTaTh B
KOJJICKTUBE U KOMaH/C

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P 2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 Il-o/c,
2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1, 5.2

P 6, Temr1 6.1,6.2,6.3,6.4,6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

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

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

P9, Temsr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Tems 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, 14.5
IT-o/c, 14.6

OK 05. OcymiecTBisITh YCTHYIO U
MUCEMEHHYI0 KOMMYHUKAIIHIO Ha
rOCYJapCTBEHHOM SI3bIKE
Poccwuiickoit @enepanuu ¢
Y4eTOM OCOOEHHOCTEH
COLIMAJIHOTO M KYJIETYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

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

P4, Teme1 4.1,4.2,4.3, 4.4, 4.5, 4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temrr 5.1, 5.2
P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

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

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

P5, Temer 5.1,5.2

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

P7, 6 Temn 7.1,7.2,73,7.4,7.5,7.6,7.7
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I1-0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15, 7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

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

P12, Temsr 12.1,12.2,12.3,12.4

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

P 14, Temur 14.1, 14.2,14.3, 14.4, 14.5
IT-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, 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, 13.5
IT-o/c, 13.6

P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6

OK 06. IIposBASTE IrpakIaHCKO-
MaTPUOTHYECKYIO MO3ULHIO,
JIEMOHCTPHUPOBATh OCO3HAHHOE
MOBE/IEHUE Ha OCHOBE
TPaZULIUOHHBIX POCCUICKUX
AYXOBHO-HPAaBCTBCHHBIX
IICHHOCTEH, B TOM YHCJIE C
Y4€TOM FapMOHM3ALNH
MEXHAIMOHAIBHBIX H
MECKPECIUTUO3HBIX OTHOIHCHHfl,
MIPUMEHSATH CTaHJAPTHI
AHTHUKOPPYIIIHOHHOTO
MOBEJACHUSA

P1,Temal.1,1.2,1.31I-0/c, 14,15, 1.6
P 6, Temnr 6.1,6.2,6.3,6.4,6.5,6.6,6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

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

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

OK 07. ConeticTBOBaThH
COXPAHECHHUIO OKPYKAOIICH
CpeJIbl, PeCypcocOepeIKeHHIO,
NPUMEHSITh 3HaHUS 00
W3MEHEHUH KITUMATa, MPUHIIHITBI
OepeKITMBOTO MPOU3BO/ICTBA,

3¢ pexTHBHO ACHCTBOBATH B
Ype3BbIYAHBIX CHTYaITHSIX

P1,Temal.1,1.2,1.311-0/c,1.4,15,1.6
P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c,
2.6

P 3, Tems 3.1, 3.2, 3.3 [1-o0/c, 3.4

P4, Teme1 4.1,4.2,4.3,4.4,4.5,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temsr 5.1,5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-0/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7,Temer 7.1,7.2,7.3,7.4,7.5,7.6,7.7
IT-0/c,7.8,7.9,7.10 IT-o/c, 7.11, 7.12,
7.13,7.14,7.15, 7.16, 7.17

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

P9, Tems 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 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13,4, 13.5
IT-o/c, 13.6

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

IIK 2.4. OcymiecTBasTh pacyer

P1,Temal4d
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YpOBHS (PMHAHCOBBIX PUCKOB
(TIOpPOTOBBIX 3HAYEHHA, YCIOBHBIX
30H) U TIPOBOJIUTH OLIEHKY
(hPMHAHCOBBIX PUCKOB
OpTaHM3aIHH.

P 10, Temsr 10.1, 10.2
P11, Tema 11.1-11.7
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