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1. O0mas xapakTepucTuka padoyeii mporpaMMsbl 00111€00pa30BaTe/IbHON JUCHUIINHBI «MaTeMaTHKa»

1.1. MecTo AMCHHILIMHBI B CTPYKType npodeccHoHAIbHOI 06pa3oBaTebHol nporpammsel CIIO:
Obmeobpa3oBaTenpHas qUCIHUILTHHA «MaTeMaTHKay SBIsETCs 00s3aTeNbHON YacThI0 00Me00pa3oBaTeIbHOTO NUKIa 00pa30BaTeIbHOM
nporpammsl B cootBetcTBHU ¢ PI'OC 38.02.01»Dx0oHOMHUKA M OyXraiaTepcKuil yueT(Io oTpacisim)
38.02.08 «Toprosoe nemo»
1.2. Ilesu ¥ NIaHUPYeMble Pe3yJIbTATHI OCBOCHHUS AHCIUILIHHbI:

1.2.1. Heab THCHMIIAHBI
CozeprkaHue nporpamMMbl 0011[e00pa30BaTeIbHON JUCUUIUIMHEL «MaTeMaTHKa) HalpaBICHO Ha JJOCTH)KCHHE PE3YNIbTaTOB €€ U3yUeHHs
B cootBetcTBHU ¢ TpeboBanmsamu PI'OC COO ¢ yuetom npodeccuonanboit HampasieHnoctd OI'OC CIIO.

1.2.2. [lnanupyemble pe3yJbTaTbl 0CBOEHMs 001e00pa30BaTeIbHON AHCHHIUIMHBI B co0TBeTcTBHH ¢ @®I'OC CIIO u Ha ocHoBe PI'OC
COO

Ocoboe 3HaueHne qucnuILIMHa uMmeeT npu dopmupoBanuu u passutau OK u IIK (OK yraswvisaiomes uz nosozo maxema @IOC CIIO
2022 200a no npogeccuu/cneyuanrbHocnmu,).



O01mme KOMNeTeHInN

Ilnanupyemsie pe3yJbTAThI 00y4eHHSs

Oomue!

JucuunauHapHble’

OK 01 BeiOupath crioco0bI perieHus 3ana4d
ipodeccroHaNbHOM AEATEIBHOCTH
IpUMEHUTENBEHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTD K TPyAy, OCO3HAaHUE IEHHOCTU MaCTEPCTBA, prI[OJ'IIOGI/Ie;

-BJIAJICTh METOAaMU NOKA3aTCJIbCTB, AJITOPUTMAMU PEUICHUS 3a/1a4; YMECHHUEC ¢)OpMyJ'II/Ip0BaTI)

- TOTOBHOCTh K aKTHBHOM JACATCIIBHOCTH TEXHOJIOTUYECKOU U coumaanoﬁonpez{eneHHs{, AKCUOMBI U TEOPEMBI, IIPUMEHATH UX, TPOBOAUTH NJOKA3aTECIbHBIC PACCYKICHUS B

HANPABICHHOCTH,  CIIOCOOHOCT ~ WHULMHPOBATh,  IUIAHHPOBATh W
CaMOCTOSITEIIBHO BBINOJIHATE TAKYHO AESTEIBHOCTD;

- nHTEpec K pa3nuYHBIM chepaM NpoPecCHOHATBHON IeATEIbHOCTH,
OBJ1ajicHNe YHUBEPCAIBHBIMU Y4€OHBIMU [TO3HABATEIbHBIMU ACHCTBHAMH:

a) 6a30BbIE JIOTHYECKUE ICHCTBUSL:

- camocTosiTenbHO  (HOPMYIMPOBATH U
[paccMaTpUBaTh €€ BCECTOPOHHE;

- ycTaHaB/IMBATh CYLICCTBEHHBIN NMPH3HAK MM OCHOBAHUS I CPAaBHEHHS,

KiaccuduKkalyu 1 0000IIeHNS;

aKTyalIu3HpoBaTh  IPOOIIEMY,

- ompeneNnsATh LENU ACATEIBHOCTH, 3a/laBaTh IApaMeTpbl U KPUTEPUH HX|
ITOCTHKEHUS;

- BEISIBIISITH 3aKOHOMEPHOCTH | TIPOTHBOPEYHS B PACCMAaTPUBAEMBIX SBJICHHSX;
- BHOCUTH KOPPEKTHBEI B JICSITEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3yJIHbTATOB|
L1eJ151M, OLICHUBATH PUCKH MOCIJIEICTBUI e TeIBHOCTH;

- pa3BHBATh KPEATUBHOE MBILUICHHE [P PELICHHH KU3HEHHBIX IPOOIEM

0) 6a30BbIE HCCIIEIOBATENbCKUE ACHCTBUS:

- BrIazeTh HaBBIKaMU yueOHO-MCCIIEI0BATEIHCKON U IPOEKTHO! e TEbHOCTH,)
HABBIKAMHU pa3perieHs mpooiem;

- BBUIBIATD MPHYMHHO-CJICACTBCHHBIC CBS3M M aKTyalH3HPOBATh 3a1ady,

oJie pelIeHus 3a/1ay;
- yMeTh onepupoBaTh MOHATHSAMU: CTEIICHb YHCIIA, IOTapH(M YHCIIA; YMEHHE BBIIOIHATD
BhIUMCIICHNE 3HAYCHUH U IPe00pa30BaHKsl BBIPAXKCHHI CO CTEHEHAMH U JIorapupMamy,
peoOpa3oBaHust IpOOHO-PALIMOHAIBHBIX BHIPAKEHUIA;

- yMETb OIIepUPOBATh MOHATHAMH: PAllMOHANIBHBIC, UPPALOHAIbHBIC, [I0KA3aTEIbHbIC, CTCIICHHbIE,
ltorapudmMuyeckue, TPUrOHOMETPUUECKUE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- yMeTb OIepHUpOBaTh MOHATHAMY: (YHKIMS, HeTIPepbIBHAs (YHKIMS, IPOU3BOAHAS,
iepBOOOpa3Has, ONpe/IeNeHHBIH HHTErpall; YMETh HAXOAUTh IIPOU3BOHBIC HJIEMEHTAPHBIX
(byHKIHI, HCIIONIB3YsI CIIPaBOYHbIE MaTEPHAIbI; HCCIEI0BaTh B IPOCTEHINNX CIIydasX (pyHKIINHU Ha
MOHOTOHHOCTB, HAXOJUTh HAaHOOJIbIINE ¥ HANMEHBIIHE 3HAYeHNS! QYHKIHH; CTPOUTB TpadpuKy
MHOTOWICHOB C HCIIOJIb30BaHUEM alllapaTa MaTeMaTHYECKOTO aHAIN3a; IPHMEHSTh IPOU3BOIHYIO
[Ip¥ peIeHuy 3a/1ad Ha JIBIDKEHHE; PelIaTh IPAaKTHKO-OPHEHTHPOBAHHBIE 3aJa4X Ha HaNOOJIbIIHE
1 HanMeHBIIVe 3HAUeHsI, Ha HaX0KICHUE ITyTH, CKOPOCTH M YCKOPEHHS;

- yMETh OIepHpOBaTh MOHATHAMU: PallHOHANBHAS (QYHKIHS, OKa3aTeNnbHas (QYHKIHS, CTEIIeHHAs
(byHK1MS, TOorapudMudeckas GpyHKIHS, TPHTOHOMETpHYecKHe QYHKINH, 0OpaTHbIC (yHKIHH;
[YMEHHE CTPOHUTH rpadMKy U3Y4CHHBIX (DYHKIUH, HCIIONB30BaTh IPAa(UKU PU U3YUCHUH
[Ipo1IecCOB M 3aBUCUMOCTEH, PH PEIICHUH 3a1a4 U3 APYTUX y4eOHBIX HPEAMETOB U 3a/a4 U3
[peaIbHOM KU3HH; BBIPAXKaTh (POPMYJIAMU 3aBUCHMOCTH MEXy BETHYNHAMHU;

- yMETb pelraTh TeKCTOBBIC 3a/[a4d Pa3HbIX TUIOB (B TOM YHCIIC Ha IPOLEHTHI, JOJIM U YacTH, HA

BBIIBUTaTh TUMOTE3Y €€ PEelIeHUs], HAXOAUTh apIyMEHTHI I JOKa3aTelIbCTBAIBIKEHHE, paO0Ty, CTOMMOCTb TOBApOB H YCIIyT, HAIOTH, 3a1a4l U3 00IaCTH YIPaBICHUS

[CBOUX yTBep)KI[eHHﬁ, 3a/1aBaTh IapaMeTpbl U KPUTECPUU PECLICHUS,;

- AQHAJIM3UPOBAThL IIOJYYEHHBIE B XOJAC PCEIICHUA 3aJadd pe3yJbTaThl,
[KPUTHYECKH OLICHUBATHh HUX AOCTOBEPHOCTH, IPOrHO3HPOBATH HM3MECHCHUE B
[HOBBIX yCJIIOBUAX;

ITHIHBIME ¥ CEMEIHBIMY (pMHAHCAMH); COCTaBIIATH BHIPAXKEHNS, ypaBHEHHs, HEPAaBEHCTBA U HX
CHCTEMBI IO YCJIOBHIO 33]1a4H, HCCIIEI0BATh MOTYyYEHHOE PEIIEHHE U OLEHUBATh
[paBI0NI0I00HOCTH PE3YILTATOB;

- yMeTh orepupoBaTh HOHATHAMI: CpeiHee api(MeTHIeCKoe, MeIMaHa, HanOoIbIIee 1

-- YMETb IIEPCHOCUTH 3HAHHUsS B ITO3HABATCIIBHYIO WU IPAKTUYICCKYIO obJacTHHANMEHbBIIIEE 3Ha4YCHMs, pasMax, JUCHEPCHs, CTAaHIAPTHOC OTKIIOHEHNE YU CIIOBOT'O Ha60pa; YMETBb

PKU3HCICATCIIBHOCTH,

- YMETb UHTECTPUPOBATh 3HAHUSA U3 PA3HBIX NMPEIMETHBIX 06HaCTeﬁ;

- BBIZIBUTaTh HOBBIC U/ICH, IPEJIaraTh OPUTHHAJIBHBIC IIOAXOAbI U PCIICHUA,

11 CIOCOGHOCTH X UCTIOIF30BAHUS B MO3HABATEILHOM U COIANTbHOMN TIPAKTHKE]

[M13BJIEKATh, HHTEPIPETHPOBATE HHPOPMAIIHIO, TIPEICTABICHHYIO B TAO/IMIIAX, HA AMarpaMMax,
rpadrkax, OTPaXKaroIIy 0 CBOHCTBA PeaTbHBIX MPOIIECCOB M SABICHHUIT; IPECTABIATE HHPOPMAIHIO
c moMoIbIo TaOIHI] U JUArpaMM; HCCIEeA0BaTh CTATHCTUYECKHE JaHHBIE, B TOM YHCIIE C
prMeHeHneM IpadHIeCKUX METOOB H DIEKTPOHHBIX CPECTB;

- yMeTh olepupOBaTh MOHATHAMU: CIIy9aHHBIHA OIIBIT U CIIy4aiiHOe COOBITUE, BEPOSITHOCTD
ciTy9aifHOTrO COOBITHS; YMEHUE BHIUHCIIATH BEPOSTHOCTD C UCIIONB30BAHHEM TPaUIeCKUX
METOIOB; IPUMEHATH (POPMYIIBI CITOKEHHS X YMHOXKECHHS BEPOATHOCTEH, KOMOHMHATOPHBIE (paKThI U
(hopMyJIBI IIPH PEeIIeHHH 3a/1a4; OLCHHBATh BEPOSTHOCTH PEaTbHbIX COOBITHI; 3HAKOMCTBO CO

1 YKa3bIBaOTCA IMYHOCTHbIE M MeTanpeaMeTHble pe3yabTaTtbl 3 ®rOC COO (B nocneaHel pegakumm ot 12.08.2022) 8 oTrnaronsHol dopme, popmmpyembie
06uieobpasoBaTeibHOM ANCLUNANHON
2 AucumnanHapHble (NpeameTHbIe) pe3ynbTaTbl YKa3blBatOTCA B COOTBETCTBMM C MX NOJHbIM nepeyHem 8o ®rOC COO (B nocneaHel peaakumm ot 12.08.2022




CITy9aifHBIMU BETMINHAMY; YMCHHE IPUBOJIUTH IIPHUMEPEI IIPOSIBICHUS 3aKOHA OOJIBIINX YHCENT B
[IPHPOTHEIX ¥ OOIIECTBEHHBIX SBICHHUSX;

- yMeTh onepupoBaTh MOHATHAMU: TOUKA, IIPSMasi, ITIOCKOCTh, IPOCTPAHCTBO, ABYIPAHHEIIN yToOll,
ckpemuBaroNecs npsMble, HapaJuIeTbHOCTh U HePICHANKYIIIPHOCTD MPSAMBIX U INIOCKOCTEH, yron
MEX /Ty IPSAMBIMH, YrOJI MEK/IY HPSIMOH U IIIOCKOCTBIO, YTOJI MEX/LY IUIOCKOCTSIMH, PACCTOSIHHE OT
[TOYKH JI0 INIOCKOCTH, PACCTOSIHUE MEK/Y HPSMBIMH, PACCTOSHUE MEXK/Y IUIOCKOCTAMU; YMEHHE
ICTIOJIb30BATh NPH PEIICHHH 3a/1a4 U3y4YeHHbIE (DaKThl 1 TEOPEMBI INIAHUMETPHHN; YMEHUE
OLICHUBATB pa3Mepbl 00BEKTOB OKPYIKAIOLIETO MUPa;

- yMETb OIIepHpOBaTh IOHATHAMHI: MHOIOIPaHHHK, CEYCHHE MHOTOTPaHHHKA, KO,
[apasuienenumes, IpusMa, mupaMuaa, GpUrypa 1 noBepXHOCTh BPAICHHs, LHINHAD, KOHYC, LII1ap,
cdhepa, ceuenust GUTYpHI BpalleHUs, INIOCKOCTh, Kacalomascs cdepsl, IIINHAPa, KOHyca, INIOManb
[TOBEpXHOCTU MUPaMUABL, IPH3MBI, KOHYCa, IWIHHApA, ITOMans chepsl, 00beM Kyoda,
[1psIMOYTOJIBHOTO HapaJuleleiIie [a, IHPaMU/Ibl, IPU3MBI, HWIHHApPA, KOHYca, Iapa; yMEeHHe
M300pakaTh MHOTOTPAaHHHUKY U IOBEPXHOCTH BpAIIEHHUs, MX CEYEHHUS OT PyKH, C IOMOIIBIO
[IEpPTEIKHBIX HHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB; YMEHUE PaclO3HABATH CHMMETPHIO B
[IpOCTpaHCTBE; yMEHHE PACIIO3HABATh IPABUIILHBIC MHOTOTPaHHUKH;

- yMETb OIIepHUpOBaTh MOHATHAMH: JIBUKEHHUE B IIPOCTPAHCTBE, I0J00HBIE (DUTypPEI B
[IPOCTPAHCTBE; UCIIOIB30BATh OTHOIICHHE IUIOLIA/IeH TOBEPXHOCTEI U 00BEMOB MOAOOHBIX GUTYD
[pu peleHnH 3a1ay;

- yMETb BBIYHCIIATH TEOMETPUUYCCKUE BEITHYNHBI (JUIMHA, YTOJI, IUIOIIA b, 00bEeM, IIOIa b
[TOBEPXHOCTH), MCTIOJIb3Ys N3yUCHHbIE (POPMYJIBI U METO/IBI;

- yMETb OIepHpoBaTh MOHITHAMHE: IPSIMOYTONbHAS CHCTEMa KOOPIHHAT, KOOPAHHATHI TOUKH,
BEKTOP, KOOPANHATHI BEKTOPA, CKAJSIPHOE MPOM3BENCHHUE, YIOJI MEXKY BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA Ha YHCIIO; HAXOAUTH C IOMOMIBIO H3YYEHHBIX (OpMyII
[KOOp/IMHATHI CEPEINHEI OTPe3Ka, PACCTOSHHE MEXY ABYMsI TOUKaMI;

- yMeTh BEIOUpATh OIX OIS H3YIEHHBIH METO ] UL PeIIeHHs 3a1aull, Paclio3HaBaTh
MaTeMaTtiyeckue (akThl 1 MaTeMaTHYECKHE MO B IPHPOIHBIX M OOIIECTBEHHBIX SIBICHUSX, B
MCKyCCTBE; YMEHHE IPUBOIUTE IPUMEPBI MATEMaTHYECKHX OTKPBITHH POCCHICKON M MHPOBOH
MaTeMaTHYeCKOH HayKH.

- yMeTb OIepHpoBaTh MOHATHAME: ONPE/IENCHIE, aKCHOMa, TEOpeMa, CIICJICTBHE, CBOACTBO,
[pH3HaK, J0Ka3aTeIbCTBO, PABHOCHIBHEIC (HOPMYIHPOBKH; yMeHHE (OpMyIHpOBaTh 0OpaTHOE 1
[IPOTHBOIOIOKHOE YTBEPKACHHE, TPHBOAUTH IIPUMEPHI ¥ KOHTPIIPUMEPBI, HCIIOIB30BaTh METO]
MaTeMaTHYeCKOi MHIYKIIH; IPOBOAUTH A0Ka3aTeIbHbIC PAcCy K /ICHHUS IPH PEIICHHUH 3a/ad,
OIIeHNBATE JIOTMYECKYIO MPaBIILHOCTh PACCYIKICHHUH;

- YMETB OIIepHPOBATh MOHSITHIMI: MHOXECTBO, IOJMHOXECTBO, ONEPAIMH HAJl MHO)XCCTBAMY;
[YMEHHE HCII0Ib30BaTh TEOPETHKO-MHOKECTBEHHBIH ammapaT Tl ONUCAHUS PEaTbHbIX IPOLIECCOB
11 SIBJICHWIA TIpU PEIICHNH 33/1a4, B TOM YUCIIE U3 IPYTUX YYEOHBIX IPEIMETOB;

- yMeTh onepHpoBaTh MOHATHAMU: Ipad, CBA3HBIN rpad, AepeBo, UK, rpad) Ha INIOCKOCTH;
[yMeHHe 3a/1aBaTh U ONMUCHIBATH IPadbl PA3IMYHBIMH CIIOCOOAMH; HCIIOIB30BaTh Irpadbl PH
[peLICHNY 3a1a4;

- yMeTh CBOOOZHO ONEpHPOBATH MOHATHAMHU: COUYCTAHUE, IEPECTAHOBKA, YHCIIO COYCTAHHH, YHCIIO
epecTanoBoOK; OMHOM HbI0TOHA; yMEHHE MIPHMEHAT KOMOMHATOPHBIC (haKThI U PACCYKACHMUS IS
[peLIeHNs 3a/1a4;




-yMeTb OIIepHpOBATh MOHATHAMH: HATYPaJIbHOE YHCIIO, IIEJI0e YHUCIIO0, OCTAaTOK 110 MOJYJIIO,
[PAIlIOHATIEHOE YUCTIO, HPPAIMOHAIBHOE YHCIIO, MHOXKECTBA HATyPAIbHEIX, LIEIIbIX, PAIIOHAIBHBIX,
IMeliCTBUTEIBHBIX YHCEJI; yMEHIE HCIIOIb30BaTh IPU3HAKK JIETUMOCTH, HAUMEHBIIHH 00IIHit
InenMTeNs U HauMeHbIIee o0Iee KpaTHOe, aMropuT™ EBKiMia py pemeHuy 3a1ad; 3HAKOMCTBO C
[PA3IMYHBIMU O3UILIMOHHBIMU CHCTEMAaMH CUHCIICHHUS;

- yMeTb CBOOOJIHO ONEpPUPOBATh HOHATHAMU: CTEIICHb C IEJIbIM [I0Ka3aTesIeM, KOPeHb HaTypaIbHOM
CTeneHH, CTENEHb ¢ PAallMOHAIbHBIM I10Ka3aTelIeM, CTENCHb C ICHCTBUTEIbHBIM (BEILIECTBECHHBIM)
[oKa3aresieM, JIorapuQM 4uciia, CHHyC, KOCHHYC M TAHT€HC TIPOM3BOJIBHOTO YHCIIA;

- yMeTb oIepHpoBaTh MOHATHAMH: TOXKIECTBO, TOXKAECTBEHHOE IPe0Opa3oBaHKe, ypaBHEHHE,
HepaBEeHCTBO, CHCTEMa YPaBHEHUH U HEPABEHCTB, PABHOCWIIBHOCTD YPABHEHHUIA, HEPABEHCTB U
cricTeM, paloHalIbHbIe, HppaliOHANbHBIE, [T0Ka3aTelbHbIe, CTEIICHHbIE, JJorapu(pMIIecKue,
[TPUTOHOMETPHUYECKUE YPaBHEHNsI, HEPABEHCTBA H CUCTEMbI, YMEHHE PEIlaTh YPaBHEHHUS,
HEpaBEHCTBA M CUCTEMBI C IIOMOIIBIO PA3IMYHbBIX IPHEMOB; PEIIaTh ypaBHEHHMs, HEPABEHCTBA U
CHCTEMBI C TapaMeTpoM; IIPHMEHSTh ypaBHEHHs!, HEPABEHCTBA, X CHCTEMBI JUIS PEICHYS
MaTeMaTHYeCKHX 3aJad ¥ 3a/ia4 U3 Pa3IMYHbIX 001acTell HAyKH M peaJIbHOM KU3HH;

-yMeTb cBOOOTHO OIEpUPOBATH HOHATUSAME: TpaduK GyHKINH, 0OpaTHas QYHKIHSI, KOMIIO3HUIINS
byHKumii, TuHeiHAS QyHKUMS, KBaApaTUdHas QYHKUHS, CTEIEeHHAs (YHKIHMS C LeIbIM
[oka3areseM, TPUrOHOMETpUYeckue QYHKIMH, 0OpaTHbIC TPUTOHOMETPUUCCKUE (yHKIMH,
oKka3atesbHas u jJorapupmudeckas GyHKINH; yMEHHE CTPOUTh rpadiKu QYHKUHUIA, BBIIOIHATH
ipeoOpasoBanHus rpagukoB GyHKIMI;

[YMEHHME HCIIOIB30BaTh rpaduku QyHKUUHA 118 U3YUCHHS POLECCOB U 3aBUCHMOCTEHl I
[PEIICHNH 3a1a4 U3 APYTUX YUeOHBIX IPEAMETOB U U3 PEaIbHON JKU3HH; BBIpaXxaTh HOpMynaMu
3aBHCHMOCTH MEX/y BEIMINHAMU;

[yMeHHEe CBOOO/IHO ONIEPHPOBAThH MOHATHSIMU: Y€THOCTh (DYHKIINH, IEPUOAMIHOCTD (DyHKIINH,
orpaHIYeHHOCTE (PYHKINH, MOHOTOHHOCTS (DYHKIIMH, SKCTpeMyM (YHKIHH, HAaHOOJIbIIIee 1
[HanMeHbIIee 3HaUeHHs (QyHKINH Ha IPOMEXYTKE; YMEHHE IPOBOAUTE UCCIIeOBaHHE (DYHKINN;
[YMEHHE HCII0Ib30BaTh CBOHCTBA M rpadUKH GyHKINH JUTsl pelieHus YpaBHeHUH, HepaBeHCTB U
Banad ¢ mapamerpaMu; H300paXxxaTh Ha KOOPIHHATHON ITOCKOCTH MHOYKECTBA PEIICHUH
[ypaBHEHHI, HEPABEHCTB M X CHCTEM;

- yMeTb CBOOO/IHO ONEPUPOBATh MOHSITHAMIE: TOCIEA0BATENBHOCTD, apuMeTHICCKAst IPOTPECCHs,
reoMeTpuyeckas porpeccusi, 6eCKOHEYHO YOBIBAIOIIAst FTEOMETPUYECKast IIPOrPECCHs; YMEHHE
3amaBaTh MOC/IEIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;

- yMETb OIepHUpOBaTh MOHATHAMH: HEIPEPBIBHOCTD (ByHKIIMH, ACHMITOTHI rpaduka QyHKIMH,
iepBast 1 BTOpast IPOU3BOAHAS (DYHKIHH, TEOMETPUUCCKU 1 (PH3NUECKUI CMBICT IIPOU3BO/IHOI,
epBoOOpasHas, Onpe/eeHHBIH HHTErpall; YMEHIE HaXOAUTh aCUMIITOTHI rpaduka (yHKIHH;
[YMEHHE BBIYHCIIATE MPOU3BOIHEIEC CYMMBI, IPOM3BEICHYIS, YACTHOTO M KOMITO3HMIIMHU (DYHKIIHH,
HaXOUTh YpaBHEHUE KacaTeJbHOI K rpaduKy (HyHKIHH;

[YMEHHE HCII0Ib30BaTh MPOU3BOAHYIO JUIS HCCIIENOBAHMS (yHKIMIL, JUISl HAXOXKCHHS HAMITyqIIero
[pELICHNS B IIPUKIIAIHBIX, B TOM YHCIIE COLHAIBHO-OKOHOMUYECKUX U (DM3HYECKUX 3a/1a4ax, UL
orpeiesIeHHsT CKOPOCTH U YCKOPEHHUST; HaXOIUTh IUIOMIAIN U 00BeMBbI GHTIYp C TOMOLIBIO
MHTErpaja; MPHUBOJUTH IPUMEPHl MATEMAaTHUECKOTO MOJIETHPOBAHUS C IOMOIIBIO

InuddepeHnnanbHpIX ypaBHEHUIT;




- yMeTh OIepHpOBaTh MOHATHAMU: KOMIUIEKCHOE YHCIIO, CONPSDKCHHbBIE KOMIIEKCHBIC YHCTIA,
MOyJIb M apIyMeHT KOMIIIEKCHOT'O 4Hcia, hopMa 3alKCH KOMIUIEKCHEIX dHcell (TeoMeTpruIecKas,
[TpUroHOMeTpHUecKas U anreOpandecKas); yMeTb IPOU3BOAUTE apu(pMeTHIEeCKHE AeCTBUS C
[KOMIIIEKCHBIMH YHCIIAMH; TIPUBOAUTH IPHMEPHI UCIIOIb30BaHNS KOMIIEKCHBIX YHCET;

- yMeTb CBOOOJIHO ONEpUPOBATh HOHATHAMU: CpejiHee apH(METHIECKOE, MEANaHa, HaunOoblIee 1
HanMEHBbILIee 3HAUCHHS, Pa3Max, AUCIePCHsl, CTAHAPTHOE OTKJIOHEHHE IS OITMCAHUS YHCIOBBIX
IMAHHBIX; YMEHHE UCCIIEA0BATh CTATUCTUYECKUE JIAHHBIC, B TOM YHCJIE C IPUMCHEHUEM
rpauecKUX METOIOB M 3JICKTPOHHBIX CPEJICTB; IPahuueCKH NCCIEA0BATh COBMECTHBIC
HaOJII0/ICHHS C TOMOILIBIO JMarpaMM PacCEUBaHUs U IMHEHHON perpeccum;

- yMETh HAXOAUTb BEPOSTHOCTU COOBITHII C HCIIOIB30BaHHEM rPa)uCCKUX METO/IOB; IIPUMEHSITh
IruIst pereHus 3a1a4 (popMyITbI CIIOKEHHS i YMHOKEHHS BEPOSTHOCTEH, (hOpMyJTy MOITHOM
BeposiTHOCTH, hopMyIry BepHyumm, koMOnHaTOpHEIE (hakTH! U GOPMYJIBI; OLEHHBATH BEPOSTHOCTH
[peaIbHBIX COOBITHI; yMEHNE OIIEPHPOBATH IIOHATHSAMHU: ClTydaifHas BEJINYUHA, PACTIpeaesICHIEe
BEpOSITHOCTEH, MaTEMAaTHIECKOE OXKHIAHHE, TUCIEPCHS M CTAaHIAPTHOE OTKIIOHCHHUE CITy4aiHON
BEJIMYMHBI, PyHKINH paclpeneNeHus ¥ INIOTHOCTH PaBHOMEPHOTO, OKa3aTeIbHOI0 U
[HOpPMAJIEHOTO PacIpe/ieNIeHHH; yMEHHE HCIIONB30BaTh CBOMCTBA H3YUSHHBIX paclpeeIeHuil 11
[peLICHNS 3a/1a4; 3HAKOMCTBO C IOHATHSMH: 3aKOH OOJIBIINX YHCEI, METObI BEIOOPOYHBIX
cClIeI0BaHMIT; yMEHHE IIPUBONTH HPUMEPBI IIPOSBICHUS 3aKOHA OOJIBIIMX YHCEI B IPUPOAHBIX H
001IECTBECHHBIX SBIICHUSX;

- yMeTb CBOOO/IHO ONEpPUPOBATh HOHATHAMU: TOYKA, MPSIMasi, IIOCKOCTh, IPOCTPAHCTBO, OTPE3OK,
ITyd, MIOCKUH yroJ, IByrPaHHbIN Yo, TPEXIPaHHBIIl YToJ, IIepeceKalonuecs, apaiebHble 1
CKpelBalonuecs npsiMble, MapaIeIbHOCTh U HEPICHANKYIIPHOCT IPSIMBIX H IIOCKOCTEH, YTo
MeX Iy IPSIMBIMH, YTOJI MEX/Y IPSIMOI U INIOCKOCTBIO, YTOJI MEXY IUIOCKOCTSIMH; YMEHHE
CTIONB30BATh IPH PELICHNN 3a1a4 H3yYeHHbIE (DaKThl X TEOPEMBI IUNIAHNMETPHHI; yMEHIE
OLeHMBATE pa3Mephbl 00BEKTOB B OKPY’KAIOIEeM MUPE; YMEHHE OIePUPOBATH OHATHSIMIL:
MHOTOTPaHHHK, CeYeHHEe MHOTOTpaHHNKa, IPAaBHILHEIN MHOTOTPaHHHK, IPH3Ma, MHPaMHa,
(brrypa 1 moBepXHOCTH BpaleHus1, IWIMHAP, KOHYC, Iap, chepa, pa3BepTka HOBEPXHOCTH,
ceuenms KOHyca M IMIMHIPA, TTapalieIbHbIe OCH WM OCHOBAHHIO, CEYEHHUE MIapa, IITOCKOCTb,
Kacarontasicst cepbl, MIIHHIPA, KOHyca; YMEHHE CTPOUTH CeUeHIe MHOTOT paHHHKa, H300paXkaTh
MHOTOrpaHHUKH, (PUTYPBI U TIOBEPXHOCTH BPAIICHHS, HX CEYCHHUS, B TOM YHCIIE C TOMOIIBIO
HIEKTPOHHBIX CPEACTB; YMEHHE IPUMEHSATH CBOHCTBA TEOMETPHUECKHX (PUTYP, CAMOCTOSTEIBHO
(hopMynHpoBaTh ONpeeIeHUs U3ydaeMbIX (DUTyp, BBIIBUTaTh THIIOTE3bI O CBOMCTBAX U IPU3HAKAX
reoMeTpuyeckux (puryp, 000CHOBBIBATH HIIM ONPOBEPraTh HX; yMEHHE IIPOBOAUTD
KnacCH(PUKALNIO GUryp IO Pa3IMYHBIM IIPH3HAKAM, BIIOIHSITE HEOOXOJUMBIC IOTOIHUTEIbHBIC
moctpoenus;

- yMeTb CBOOOIHO OTIEPHPOBATh MOHATHAMU: IUIOIIAb (PUIYPBl, 00beM (QUTYpEI, BEJIMIHHA yIIia,
[pacCTOSTHUE OT TOYKH JI0 INTOCKOCTH, PACCTOSHUE MEXIY NPSIMBIMH, PACCTOSHUE MEXITY
[UIOCKOCTSIMH, IUTOIIAAb CEepHl, IIIOMa b IIOBEPXHOCTH MUPAMH/IbI, IPU3MBI, KOHYCa, IIMINHAPA,
00BeM Ky0a, TPSIMOYTOIFHOTO MapajuIeNenuIe]ia, THPaMHIbL, IPU3MBI, IIMIHHAPA, KOHYyCa, IIapa;
[yMEHHE HaXOUTh OTHOIIECHHE 00BEeMOB NMOTOOHBIX (GUTYD;

- yMeTh CBOOOZIHO ONepHpoBaTh MOHATHAMHU: JBIKCHUE, MAPAJUICIIBHBII IIepeHOC, CHMMETpPUSI Ha
[I0CKOCTH U B IPOCTPAHCTBE, MOBOPOT, Mpeodpa3oBaHue Mo00us, Nog00HbIe GUTYpPBI; YMEHHE
[pacro3HaBaTh paBHbIC U MOJOOHBIC (GUIYPBI, B TOM YHCIIE B IPHPO/IE, HCKYCCTBE, aPXUTCKTYPE;




[YMEHHUE HCII0Ib30BaTh TEOMETPHUECKHE OTHOIIIEHHS, HAXOJUTh TeOMETPHUUECKHE BEIMIHHEI
([uiHA, YT, oAb, 00BbeM) IPH PelIeHHH 3a/1ad U3 APYTUX yIeOHBIX IPEIMETOB H U3
[peabHOM KU3HU;

- yMETh CBOOOIHO ONEpHPOBATh MOHITHAMH: MIPSIMOYTOJILHAS CUCTEMa KOOPIHHAT, BEKTOD,
KOOPAMHATHI TOYKHU, KOOPJMHATBI BEKTOPA, CyMMa BEKTOPOB, IPOU3BEACHHE BEKTOPA Ha YHCIIO,
[pa3IOKeHHE BEKTOpa O 0a3ucy, CKaIspHOE IPOU3BE/ICHHE, BEKTOPHOE POU3BE/ICHHE, YTOI
Mex/ly BEKTOpaMH; yMEHHE MCII0/Ib30BaTh BEKTOPHbIN U KOOPAMHATHBIA METOJ /IS PELICHUs
reOMETPUYECKUX 33124 M 33/1a4 APYTUX YUYeOHBIX IPEAMETOB; OIIEPHPOBATH MOHATHSIMU: MaTPULIA
2x2 1 3x3, onpeenuTesb MaTpULbl, FEOMETPUYECKUI CMbICIT OPEIEIIUTENS;

- yMeTh MOZIeTMPOBATh PealbHbIE CUTYALNH Ha SI3bIKE MATEMATHKH; COCTABIIATh BBIPAYKCHUS,
[ypaBHEHHsI, HEpaBEHCTBA M HX CHCTEMBI 110 YCIIOBUIO 3aJ1a4H, HCCIIEOBATH IIOCTPOCHHBIC MOJIEIH C
cTioNB30BaHIEM anmapara areOpsl, HHTePIPETHPOBATE ITOIyYSHHBIH pe3yIbTaT; CTPOUTh
MaTeMaTHYeCKHe MOJICIH C IIOMOIIBIO T€OMETPHICCKUX MOHATHI U BEJIMYUH, PEIlaTh CBSI3aHHBIE C
[HIIMH IIPaKTHYECKUE 3aJa41; COCTaBIATh BEPOSITHOCTHYIO MOJICNIb ¥ HHTEPIPETHPOBATh
[10JTy94eHHBIH pe3yJIbTaT; pelaTh NPUKIaaHbIe 3aJa4d CPeICTBAMHA MAaTeMaTHYECKOTO aHaln3a, B
[TOM YHCIIE COIMATBLHO-IKOHOMUYECKOTO 1 (PU3NYECKOTO XapaKTepa;

- yMeHHe BBIOMPATh MOIXO/IAIINIA METO/I TS PELICHUS 33/1a41; HOHUMaHHE 3HAYUMOCTH
MaTeMaTHKU B H3y4YEHHH NIPUPOHBIX H OOIIECTBEHHBIX IPOLIECCOB U SBJICHUN; yMEHUE
[pacro3HaBaTh HPOSIBICHHUE 3aKOHOB MATEMATUKU B HCKYCCTBE, YMEHHE IIPUBOUTH IPUMEPEI
MaTeMaTHYEeCKUX OTKPBITHH POCCUHCKOM M MUPOBOW MaTeMaTU4ECKOH HAYKH

OK 02 Vcnonp30BaTh COBPEMEHHBIE CPECTBA
moricka, aHanM3a M HHTEPIIpeTaIi
mH(bOpMay, ¥ HHPOPMAITHOHHBIE
TEXHOJIOTHH /TS BHITIONHEHUS 3a1a4
TpodeccHoHaNBHOM eATeNbHOCTH

B 06s1acTH LEHHOCTH HAYYHOI'O TTO3HAHMS:

-chOPMHUPOBaHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY)
[YPOBHIO Pa3BHTHS HAYKU ¥ OOIECTBEHHOH IPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTe|
KyJIBbTYp, CIIOCOOCTBYIONIEr0 OCO3HAHHWIO CBOETO MECTa B IOJIMKYJIBTYPHOM
MHpe;

- COBEpIICHCTBOBaHUE S3BIKOBOM M UHTATENBCKOH KyJBTYphI KaK CpEICTBA
B3aMMOIEHCTBHUSI MEXKTY JIIOABMH U NTO3HAHUS MHPA;

- OCo3HaHMe IIEHHOCTH HAYYHOW NEATENBHOCTH, TOTOBHOCTH OCYIIECTBILITH)
MPOEKTHYIO U UCCIICOBATENBCKYIO ASITEIbHOCTh HHANBHUIYAIBHO U B TPYIIIE.
(OBnafeHre yHHBEPCATBHBIME YUeOHBIMU TIO3HABATEIBHBIMU JCHCTBHSMU:

B) paboTa ¢ nHpOpManueH:

- BageTh HABBIKAMH MOTyUYCHHsT HHGOPMAIMH U3 HCTOYHUKOB Pa3HBIX THIIOB,

- yMeTb OlepHpoBaTh NOHATHAMM: PallMOHANbHAs (QYHKIMS, OKa3aTeabHas (QYHKIHMS, CTEIEHHas
byHKImMs, norapudmmueckas (yHKIWMS, TpUTOHOMeTpudeckne (QyHKINM, oOpaTHBIE (yHKINH;
[YMEHHE CTPOHTB IpauKM N3YUEHHBIX (DYHKIIMH, NCTIONB30BaTh TpadKH IIPH W3ydEeHNN MPOIIECCOB)
1 3aBHCHMOCTEH, TIPU PENIeHNN 3a/1a4 U3 APYTUX YUeOHBIX IIPeIMETOB | 3a/1a4 U3 peabHOH KI3HN;
BBIpaXKaTh (POPMYJIAMH 3aBUCUMOCTH MEXTy BETHINHAMHE;

- yMeTh oOmnepHpoBaTh MOHATHAMHU: TOMKJECTBO, TOXIECTBEHHOE IIpeoOpa3oBaHME, ypaBHEHHE,)
HEpaBEeHCTBO, CHCTEMa YPAaBHEHHWIH M HEPaBEHCTB, PABHOCHIIBHOCTH YPAaBHEHWH, HEPaBEHCTB M|
cucTeM, palMOHANbHbIE, MPPAlMOHAIbHBIC, IOKAa3aTelbHbIE, CTENEHHbIE, Jorapudmuyeckue,
TPUTOHOMETPHYECKHE YDABHEHHMs, HEPAaBEHCTBA M CHUCTEMbl; yMETb pelIaTh ypaBHEHHS,
HepaBEeHCTBA M CHUCTEMbI C NMOMOIIBIO PA3JIMYHBIX NPHEMOB; PEIIaTh ypaBHEHHs, HEPABEHCTBA H|
cucTeMBbl € THapaMeTpoM; NPHMEHSTh
MaTeMaTHUYeCKHX 3a/1a4 M 33184 U3 Pa3IM4HbIX 001acTeil HayKH U peallbHOM JKU3HH;

YpaBHEHHsI, HEPaBEeHCTBA, HX CUCTEMBI I pELICHHs|

CaMOCTOSATENIBHO ~ OCYHIECTBJIATh  MOMCK, aHAJM3, u
MHTEpIpEeTaIHo HHPOPMAIINH PA3TUIHBIX BUAOB U (OPM NPEICTABICHUS;
- co3maBaTh TEKCTHI B pPa3MYHBIX (OpMATaX C YYETOM Ha3HAYCHUS]

MHpOpMAIMK W IIENIeBOIl ayAUTOPHMH, BHIOMpas ONTHMAIBHYIO (opMy|

CHUCTEMaTHU3aLUI0

TPEACTABJIICHUS U BU3yaJIU3alluH;
- OLIEHHWBATHh JOCTOBEPHOCTH, JISTUTUMHOCTH HH(i)OpMaLH/"/I, €€ COOTBECTCTBHUC]
IIPABOBBIM U MOPAJIbHO-3THUYECKUM HOPMaM;

HCIOJIb30BaTh CPEACTBA I/IH(I)OpMaHI/IOHHBIX

U KOMMYHHKAIlMOHHBIX]|

- yMeTh CBOOOZHO ONEpUPOBAThH MOHATHAMH: JIBHKCHHE, NapaJUIeNbHbIH MepeHoc, CHMMETpHs Hal
[IOCKOCTH M B TIPOCTPAHCTBE, IIOBOPOT, MpeoOpa3oBaHue MOA00Ms, MOA00HBIE (QUTYpHI; yMETh
[pacrio3HaBaTh PaBHBIE U MOAOOHBIC QUTYPEI, B TOM YHCIE B NPHPOJE, UCKYCCTBE, APXUTEKTYPE;
[YMETh MCHOJIB30BaTh T€OMETPHYECKHE OTHOIICHHS, HAXOAUTh T€OMETPHYECKHE BEIMYNHBI (ITHHA,
[yTOJI, TLIOIa/1b, 00BEM) TIPU PEIICHHH 331a4 U3 APYTHX YUeOHBIX IIPEIMETOB H U3 PEaNbHOH XKU3HH

[TeXHOJIOTUIA B pemcHnn KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX i

OpraHU3aIMOHHBIX 3a/a4 ¢ COOIIOICHUEM TPEOOBAHUI 3PrOHOMHKH, TEXHUKHY]|




0€3011aCHOCTH, TUTHUEHBI, PECYpPCOCOEPEKEHH S, IPABOBBIX U ITUYECKHX HOPM,|
HOpM MH(DOPMAIIMOHHO# 6€30TaCHOCTH;

- Bmagets pacno3HaBaHHs ~H
MH(POPMALMOHHOW 0€30MIaCHOCTH JINYHOCTH

HaBBIKaMH 3alIUTHI I/IH(i]OpMaLIPII/I,

OK 03 IInanupoBaTh U peaar30BbIBaTh
COOCTBEHHOE MPO(ECCHOHAIBHOE U
lTMUHOCTHOE pa3BUTHE,
peanpUHIMATEIbCKYI0 AESATEIBHOCTD B
podeccronanbHOl chepe, HCOoNb30BaTh
3HaHUsI 110 (PHHAHCOBOM IPaMOTHOCTH B
pa3IMYHBIX )KH3HEHHBIX CUTYALHsIX

B o6unacTi yXOBHO-HPaBCTBEHHOT'O BOCITUTAHUSL:

-- c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STHYECKOTO MOBEICHHU;

- CHOCOOHOCTH OLICHMBAaTh CHTYalUI0 M MPHHAMATh OCO3HAHHBIC PEILICHHUS,
OpHEeHTHPYSCh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

- 0OcO3HaHME JTMYHOrO BKJIaa B IOCTPOEHHE yCTOHYUBOrO OyayIIero;

- OTBETCTBEHHOE OTHONIEHHE K CBOMM POJMTENAM W (WMIIM) APYTUM diIeHaM
CeMBH, CO3[IaHMIO CEMbH HA OCHOBE OCO3HAHHOTO NPHHATHA IEHHOCTEH
ceMeitHOH JKM3HU B COOTBETCTBUM C TPAAUIMAMH HapooB Poccnm;
(OByajieHVe YHUBEPCATBHBIMY PETYJISTHBHBIMU IEHCTBUAMHU:

a) caMoopraHu3anus:

- CaMOCTOSITETTEHO OCYIIECTBIATH MO3HABATEIBHYIO JCATEIBHOCTD, BBISBIATH
po0iemsl, tdhopmynrpoBath  COOCTBEHHBIE
0Opa3oBaTeNbHON NEATENLHOCTH U KU3HEHHBIX CUTYalUsIX;

- CAaMOCTOSITENILHO COCTABIIATD IUIAH PELIEHNUS IPOOIEMBI C y4ETOM UMEIOIIUXCS
[pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTEHUH;

- TaBaTh OLIEHKY HOBBIM CHTYAIHsM;

crioco6cTBOBaTH HOPMUPOBAHUIO H MPOSIBICHHIO IIMPOKOH 3Py IUIUH B Pa3HBIX
0OnacTsIX 3HAaHWIL, TOCTOSHHO IIOBBINIAT CBOM 0Opa3oBaTENBHBIA N
KyJIbTYPHBII YPOBEHB;

6) CAaMOKOHTpOIIB:

CTIONE30BATh MPHEMBI PeIeKCHH JUIs OIEHKH CHUTYaIlnH, BBIOOpa BEPHOTO

CTaBUTh u 3aga9n B

[peLLIeHuS;
- yMETb OLIEHMBaTb PUCKH M CBOEBPEMEHHO NPUHUMATh PELICHUs IO HX|
CHIDKEHUTO;

B) SMOIIMOHANIBHBIA MHTEIUIEKT, MPENOoaralomuii chopMHUpPOBAaHHOCTD:
BHYTpEHHEH MOTHBAIMH, BKIJIIOYAIONMIEH CTPEMJICHHE K JOCTHXKEHHUIO LIeNH Y|
ycriexy, ONTHMHU3M, MHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXO/S U3 CBOMX|
BO3MOKHOCTEH;

- SMIaTHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIMOHAILHOE COCTOSIHUE]
IPYTUX, YYUTHIBATH €r0 MPH OCYIIECTBICHUH KOMMYHHUKAIUHU, CIIOCOOHOCTD K
COUYBCTBUIO U COTIEPEKUBAHUIO;

- coIMaNbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTD BHICTPANBATh OTHOILICHHS]
C IPYTYMY JIFOIbMH, 3200 THTBCS, MIPOSIBIISITE HHTEPEC U pa3pelaTh KOH(INKTE]

- yMeTb onepHpoBaTh HOHATUSIMU: PallHOHAJIbHBIE, HPPALIHOHATIbHbIE, I0Ka3aTeIbHbIE, CTETIEHHbIE,
itorapudmMuyeckue, TPUrOHOMETPUUECKHUE YPABHEHHS U HEPABEHCTBA, UX CUCTEMBI;

- yMeTb onepHpoBaTh HOHATHAMU: MHOTOIPaHHHUK, CEYEHHE MHOTOIPaHHUKA, KyO, apaJuleenuIes,
pu3Ma, MUpamMuaa, GUrypa U MOBEPXHOCTh BpallleHWs, LMIHHApP, KOHyC, map, cdepa, cedeHus
(burypsl BpaleHus, IIO0CKOCTb, Kacaromasics cdepsl, MUINHAPA, KOHYCa, IUIOMAIb IOBEPXHOCTH
[MIpaMHUABL, TPU3MBI, KOHyca, LWIMHApA, IUIomans cdepbl, o0beM Kyba, NpPsSMOYTOJIBHOTO)
mapajulesienuunena, MNUPaMUAbI, YMEHHE H300paxarth|

TpU3MbI, LTHWIHUHIpPA,

[MHOT'OI'PAaHHUKHW MW IIOBEPXHOCTH BpalICHHUSA, HUX CEUYCHUS OT PYKH, C IOMOLIIBIO YCPTEIKHBIX

KOHycCa, Ilapa;
[MHCTPYMEHTOB U 2JIEKTPOHHBIX CPEJICTB; YMETh PACIIO3HABATh CHMMETPHIO B IPOCTPAHCTBE; YMETH|
[pacrio3HaBaTh MPaBHIbHBIE MHOIOTPAaHHUKH;

- yMeTh omnepupoBaTh MHOHATHSAMH: INPSIMOYTOJbHAas CHUCTEMa KOOPAMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPJUHATHI BEKTOPA, CKAJSIPHOE IIPOU3BEIECHHE, YTOJI MEXKLY BEKTOpPAMH, CyMMa BEKTOPOB,|
[Ipou3BENeHUE BEKTOpa HA YHUCJIO; HAXOAUTh C IOMOINBIO HM3y4YEHHBIX (DOPMYyN KOOPIHHATHI
cepeIMHbI OTPE3Ka, PACCTOSHUE MEXIy ABYMs TOUKaMH

OK 04 D¢ dhexTHBHO B3aMMOACHCTBOBATh U
[paboTaTh B KOJUICKTHBE M KOMaHIE

FOTOBHOCTB K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH M CAMOOTIPE/IEIECHHIO;
-0BJIa/icHIE HAaBBIKaMH y4eOHO-HCCIIEI0BAaTENbCKOM, IPOEKTHOM M COMAIIBHO]
IEeATENbHOCTH;

- yMeTb oIepHpoBaTh TOHATHAMH: CIYYaiHBIH ONBIT M CIy4ailHOe COOBITHE, BEPOSTHOCTH)
ciTyqaifHOrO COOBITHS; YMETh BEIMHCIAT BEPOSTHOCTD C MCIOJIb30BAaHUEM IpapUIecKuX METOJIOB;
PUMEHSTH POPMYIIBI CIIOKEHHS U YMHOXKCHUSI BEPOSTHOCTEH, KOMOMHATOPHBIE (paKThl U HopMyIIB]

10



OBitafieHre yHUBEPCATFHBIMI KOMMYHHUKATHBHBIMH J€HCTBUSMIL:

0) coBMecTHas e TENbHOCTD:

- MOHMMATh W WCIIOIBb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ HHIMBHIYaIHHOM
[paboTEL;

- OpUHMMATh LEMH COBMECTHOH [EATENbHOCTH, OpraHW30BBIBATH
KOOPIMHUPOBATh JEHCTBUS 10 €€ JOCTHXEHHUIO: COCTABIATh IUIaH JEHCTBUM,)
[pacIpeneNsiTh PONU C YY4eTOM MHEHHH YYaCTHHKOB OOCYKIAaTh Pe3yJIbTaThl
COBMECTHO# paboThI;

- KOOPIMHHPOBATH U BBIIOIHATH PAOOTY B YCIOBHUSIX PeaIbHOr0, BUPTYaIbHOTO
1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS,;

OCYLICCTBIISTh IO3UTHBHOE CTPATETHYECKOE IIOBEJCHUE B Pa3IMYHBIX]
CUTYaLUsIX, IPOSIBIISATH TBOPYECTBO U BOOOPaXKeHHE, ObITh MHULIMATUBHBIM.
(OBJazieHHe YHUBEPCAIbHBIME PETYJISITUBHBIMU ICHCTBUSMHU:

r) npuHsATHE ce0s U APYTUX JIFOIEH:

- IPUHUMATh MOTHBBI H apTyMEHTBI IPYTHX JIFOJCH MPU aHAJIN3e Pe3yJIbTaToB|

H

e TeTbHOCTH;
- npU3HaBaTh CBOE MPABO M MPABO JPYTHX JIOJEH Ha OIIMOKY;
- pa3BuBaThH CIIOCOOHOCTH IIOHUMATh MUP C MO3UILIUHU JPYrOro YeI0BeKa

[Ipy peIeHNUH 3aa4; OLCHUBATH BEPOSTHOCTH PEAIbHBIX COOBITHIA; 3HAKOMCTBO CO CIIy4ailHBIMH
BeIMYMHAMHI; YMEHHE [PUBOJUTEH [IPUMEPHI IIPOSBICHUS 3aKOHA OOJIBLINX YHCET B IPUPOIHBIX U]
001IECTBEHHBIX SBICHUSX;

- yMeTh CBOGOIHO OIIEpUPOBATH MOHSATHSIMH: CTEIICHD C LIEJIBIM [IOKa3aTeleM, KOPeHb HaTypajbHOM|
CTeneHH, CTENEeHb C PALlOHAIBHBIM TI0Ka3aTelIeM, CTENeHb C JEeHCTBUTEIbHBIM (BEIIECTBCHHBIM))
[oKa3aresieM, JIorapuQM 4ucia, CHHyC, KOCHHYC M TAHT€HC TIPOM3BOJIBHOTO YHCIIA;

- yMeTh CBOOOIHO OIEpHPOBaTh MOHATUAMHU: Tpaduk (yHKIMH, oOpaTHas QyHKIWMSA, KOMIO3HIMS
byHkumii, nuHelHas QyHKUWS, KBaapaTHdHas (QYHKLIHL,
[oKaszartesieM, TPUTOHOMETpUYecKHe (YHKUUHM, OOpaTHble TPUIOHOMETpUYECKHe (YHKLHUH,)
okasareibHas U JorapupmMudeckas (GpyHKIHUH; YMETb CTPOUTh IpaduKy (yHKLHH, BBIIOIHATH)
peobpa3oBanust rpauKoB GyHKIHMI;

- yMeTb HCHOJIB30BaTh rpaduKy QYHKIHMI [UIsl H3y9eHHs IPOLIECCOB U 3aBUCHMOCTEH TIPH PEeLICHHH]
aj1a4 13 APYTUX y4eOHBIX PEAMETOB U U3 PEajbHOM XKH3HH; BBIPaXaTh (HOPMYJIAMH 3aBHCHMOCTH

CTeNeHHass (YHKIHUA C LEIbIM|

MEXy BEIMIMHAMH;
CBOOOJHO OIIEPHPOBATH IIOHATHAMH: UYETHOCTh (DYHKIWH, HEPHOAUYHOCTb (YHKIHH,
OrpaHIMYeHHOCTh (YHKIMH, MOHOTOHHOCTH (YHKIMH, SKCTpeMyM (QYHKIHH, HauOoibllee o

HanMeHbIIee 3HaUCHHs (DYHKIUM Ha IPOMEXYTKE; YMETh IIPOBOAUTD HCClIeI0BaHHE DYHKIINH;

- yMeTb HCIIONIB30BATh CBOICTBA M rpadMKy (DYHKIHH TS peLICHHS YPAaBHEHHI, HEPABEHCTB U 33/1aYl
c mapamerpamu; M300pa)kaThb Ha KOOPAMHATHOW IIOCKOCTH MHOXKECTBA PELICHHH YpaBHEHHH,
HepaBEHCTB U X CHCTEM

OK 05 Ocy1iecTBiIsTh YyCTHYIO U IMCBMEHHYIO
KOMMYHHMKAIINIO Ha TOCYIAPCTBEHHOM SI3BIKE
[Poccuiickoit deznepanyu ¢ yueTom
0cOOEHHOCTEH COIMANEHOTO U KyJIbTYPHOTO
[KoHTeKCTa

B 0051acTH 3CTETHYECKOr0 BOCIIUTAHUS:

- JcTeTHYecKkoe OTHOLICHHWE K MHPY, BKIIOYAs ICTETHKY OBbITa, HAyYHOTO M
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/a U OOIECTBEHHBIX OTHOLICHHIT;

- CIIOCOOHOCTH BOCIIPHHMIMATH DPA3NIMYHBIC BHIBI HCKYCCTBA, TPAAULIUH H
TBOPYECTBO CBOETO M JPYTUX HAPOIOB, OIIYIIATh IMOIIMOHAIBHOE BO3 eI CTBHE]
ncKyccTBa;

- yOeXXIeHHOCTh B 3HAUMMOCTH IS JIMYHOCTH U OOIIECTBA OTEUECTBEHHOTO U
MHPOBOTO HCKYCCTBA, JTHHYECKHX KyJIbTYPHBIX TPAAULIUA M HAPOIHOTO
TBOpUECTBa;

- TOTOBHOCTH K CaMOBBIPQKCHHIO B Pa3HBIX BHIaX HCKYCCTBA, CTPEMIICHHE
[IPOSIBIISITH KaueCcTBA TBOPYECKOM TMIHOCTH;

OBrafieHre yHHBEPCATBHBIME KOMMYHUKATHBHBIMH JCHCTBUSIMIL:

a) oO1eHue:

- OCyIIeCTBISITH KOMMYHHKAIIMK BO BCeX cepax KU3HY;

- pacrozHaBaTh HeBepOaJbHBIE CpeACTBAa OOLICHHS, ITOHMMATh 3HAUCHHE
COIMaNTBHBIX 3HAKOB, PACIIO3HABAThH MPENOCHUIKH KOH(MIMKTHBIX CUTYalUH H
cMATYaTh KOH(INKTEHL;

- pa3BepHYTO ¥ JOTHMYHO H3JaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BaHUEM|
SI3BIKOBBIX CPE/ICTB

HauOoJIbIIce |

YMETh OIICPUPOBATh IOHATUSAMM: CpelHee apupMeTHYecKoe, MEAHaHa,
HanMEHbIIee 3HAUCHHS, pa3Max, IUCTIEPCHS, CTAHIAapTHOE OTKJIOHEHHE YHCIOBOTO Habopa; yMeHHe|
M3BIICKaTh, WHTEPIPETHPOBATH HH(OPMAIMIO, NPEJCTaBICHHYI0 B TAaONMIAX, Ha UarpamMmax,
padrKax, OTpaKAIOILYI0 CBOHCTBA PEATBHBIX MPOLECCOB M SBICHUN; IIPEACTaBISITH HH)OPMAILIHIO|
c moMombIO TAOIMI] M AMArpaMM; HCCIENOBaTh CTATHCTHYECKHE MHaHHBIE, B TOM YHCIE C
[prMeHEeHNeM IpadHIeCKUX METOIOB H 3JIEKTPOHHBIX CPEIICTB;
- yMeTh onepupoBaTh HOHATUSAMU: TOUKA, MPsIMasi, INIOCKOCTb, MPOCTPAHCTBO, IBYTPAHHBIA yroll,
CKpelMBaloNiecs IpsMble, HapaIebHOCTh U NEPIEeHINKYIAPHOCTD IPSIMBIX U IIOCKOCTEH, yroJy
MeX Iy IPSAMBIMH, YTOI MEXKIY HPSIMOIl U IIOCKOCTBIO, YTOJI MEKIY INIOCKOCTSAMH, PACCTOSTHUE OT|
[TOYKHU [0 INIOCKOCTH, PACCTOSIHUE MEXKIY NPSIMBIMH, PACCTOSIHUE MEXIY IIOCKOCTSIMU;
- yMeTb HCIIOIB30BaTh IPU PEIICHHH 3aJa4 U3ydeHHbIe (AKThl U TEOPEeMbl INIAHUMETPUM; YMEHHE
OLIeHUBATh pa3Mephbl 00BEKTOB OKPY’KAIOIIEro MHpPa

OK 06 IIposiBIsiTh rpaxJaHCKO-
MaTpHOTHYECKYO MO3HLINIO, IEMOHCTPHPOBATH|
0CO3HAHHOE MOBEJCHNE HA OCHOBE
TpaIMIHOHHBIX O0IICYETOBEYCCKIX

- 0oco3HaHuEe 00yUYarOIMMUCS POCCUHCKOM IPaykKIaHCKOW HICHTHYHOCTH;
- LieNeHanpaBICHHOE Pa3BUTUE BHYTPEHHEH MO3MLMM JTHMYHOCTH Ha OCHOBE]
TyXOBHO-HPABCTBEHHBIX LIeHHOCTeH HapojgoB Poccuiickoit ®Deneparmu,

- yMeTh omepupoBaTh MOHATHAMU: IPSIMOYTOJIbHAS CUCTEMa KOOPJHHAT, KOOPAUHATHI TOUKH,
BEKTOP, KOOPAUHATEI BEKTOPA, CKAISIPHOE HPOU3BEACHHUE, YTOJI MEXKy BEKTOPAMH, CyMMa
BEKTOPOB, IPOU3BEICHNE BEKTOPA Ha YHCIIO; HAXOAUTH C IOMOIIBIO H3Y4YEHHBIX (HOpMyII

MCTOPUYECKUX M HAIMOHANBHO-KYIBTYPHBIX Tpaguimi, (HopMUPOBaHUE

KOOPIMHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXKIY ABYMsI TOUKAMH;
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HeHHOCTefI, B TOM YHCJIE C YYE€TOM
FrapMOHU3aIN MEKHAITUOHAJIBHBIX U
IMEIKPETUTHO3HBIX OTHOLHCHHﬁ, TIPUMEHATH
CTAaHAAPTBI aHTUKOPPYIIHUOHHOI'O IIOBEACHUA

[CUCTCMBI 3HAYUMBIX OECHHOCTHO-CMBICJIOBBIX YCTAaHOBOK,|-yME€Thb BBIGI/IpaTB HOZ[XOI[HHII/Iﬂ H3y‘leHHLIﬁ METO MJId pEHUICHU 3a/1a4U, paCIlIO3HaBaTh
QHTUKOPPYIIIUOHHOI'O  MHUPOBO33PEHHS, ITPAaBOCO3HAHUS, 9KOJIOTUIECKOW[MaTEeMaTHIECKUE (baKTI)I 1 MaTEMaTU4C€CKUE MOJCIIN B IPUPOIHBIX U O6H_[eCTBeHHBIX SIBJICHUAX, B

KyJIbTYpBI, CIIOCOOHOCTH CTaBUTH LIENIH U CTPOUTH KU3HCHHbIE IIIAHEL; ICKYCCTBE; yMEHUE MIPUBOANUTD IPUMEPbl MATEMATUYECKHX OTKPBITUI POCCHICKON U MUPOBOI1

B gacTH rpa’kIaHCKOTO BOCIIUTAHHUS: MaTeMaTHYECKON HayKH.

- 0CO3HAaHME CBOMX KOHCTHTYI[MOHHBIX IIPAB M 00S3aHHOCTEH, yBaXKCHHUE 3aKOHA- YMETh OIICPUPOBATh IMOHATHUSIMM: CIy4alHBI ONBIT M Cily4aiHOe COOBITHE, BEpPOSTHOCTh
1 mpaBornopsKa; CiryuaifHOro COOBITHS; YMETh BBIYHCIIATH BEPOSITHOCTD C HCIOIb30BAaHHEM IPapUUECKNX METOIOB;
- [OpuHATHE — TPAAMLMOHHBIX  HALMOHAIBHBIX,  OOIIEYENOBEYECKUX[IPUMEHSATH POPMYJIBI CIOKECHHS M YMHOXKEHHS BEPOSITHOCTE, KOMOMHATOPHBIE (haKThI H (HOPMYIIb]
'yMaHUCTHYECKHX H IEMOKPAaTUYECKHX LIEHHOCTEH; [Ipy pEIICHHUH 3a/a4; OLCHUBATh BEPOSITHOCTH PEAbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHBIMH|

- TOTOBHOCT HPOTHBOCTOSTH WACOJIOTMH 3KCTPEMHU3Ma, HALMOHAIN3MA,[BETHMYNHAMH; YMECHHE NIPUBOAUTD IPUMEPBI MPOSIBIICHHS 3aKOHA OOJIBIINX YHCEN B NMPHPOIHBIX U
kceHO(OOUH, MUCKPUMHHALME 110 COLMAIBHBIM, PEIMIHO3HBIM, PAaCOBBIM,JOOIIECTBEHHBIX SBICHHUAX

[HaIOHAIBHBIM IIPU3HAKaM;

- TOTOBHOCTh BECTU COBMECTHYIO NESATENIBHOCTh B MHTEpPECaX I'PaskIaHCKOIO
oOmiecTBa, ydYacTBOBaTh B CaMOYIpaBICHHH B 00ImeoOpa3oBaTenbHOM
OpraHy3aIyy ¥ AETCKO-IOHOIECKHX OpraHU3alisX;

- yMEeHHe B3aMOIEHCTBOBATh C COIMAIBHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X GyHKIMSMY U Ha3HAYCHHEM;

- FOTOBHOCTb K T'yMaHUTapHOM U BOJIOHTEPCKON JESTEIbHOCTH;
[1aTPHOTHYECKOrO BOCHUTAHUS:

- chOPMUPOBAHHOCTH POCCUHCKOM IPaXAaHCKOM HIEHTHYHOCTH, TATPUOTU3MA,|
yBa)KEHMsI K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepe] PoanHoii,
ropOCTH 3a CBOM Kpail, cBo0 PonuHy, CBOW $3bIK M KyJIBTYpY, HPOLUIOE H|
HacTOsIIIee MHOTOHAIIMOHAIBHOTO Hapoza Poccnn;

- IEeHHOCTHOE OTHOLIEHHE K rOCYIapCTBEHHBIM CHMBOJAM, HCTOPHIECKOMY U
pUpofHOMY Haclemuio, TNaMATHHKaM, TPaguOWsM HaponoB Poccum,
ImocTmkenmnsM Pocenn B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJOTHAX H TPYJIe;

- wneiiHas yOeXIeHHOCTh, TOTOBHOCTh K CIy)kKeHHIO M 3amure OtedecTsa,
OTBETCTBEHHOCTH 3a €T0 CYABOY;

OCBOCHHBIE O00YJAIONIMMHUCS MEXIPEAMETHBIE IOHATHS W YHHUBEPCAJIbHBIC
lyaeOHbIe neficTBus (pery sITHBHEIE, TO3HABaTeIbHbIE, KOMMYHHKATHBHEIE);

- CIIOCOOHOCTB MX MCIOJIB30BAHMS B [IO3HABATEIIBHOI U COIMAIBHOI IIPAKTHKE,
FOTOBHOCTb K CAMOCTOSITEILHOMY IIJTAHHPOBAHHIO U OCYIIECTBICHUIO YUeOHOH
IMeATeIbHOCTH, OpPraHU3alNK Y4eOHOTO COTPYAHUYECTBA C MEJarOrHYeCKUMH
[paOOTHUKAMH U CBEPCTHHKAMHM, K y4aCTHIO B IOCTPOCHUM MHAMBH/IYaNbHOI]
06pa3oBaTeNbHOM TPaeKTOPHY;

- OBITaJICHNE HABBIKAMHU y4eOHO-HCCIIeI0BATEIBCKOI, IPOCKTHOMH 1
conmanbHON IEATEbHOCTH
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2. CTpyKTypa U cojep:kaHue 001eo0pa3oBaTe bHOM JUCHMIUIMHBI

2.1. O6beM JUCUHUILINHBI U BUABI Y4eOHOH padoTsl

Bun yue6noii pa6oTbl Obvem 6 uacax*
O0bem 00pa3zoBaTeJIbHOI MPOrpaMMbl IHCHUTIIUHbI 340
B T.Y.

OcHOBHoOE cojJep:kaHue 278
BT. 4.

TeopeTuyeckoe 00yJeHne 220
MIPAaKTHYECKUE 3aHATHS 58
IIpodeccnonaIbLHO-0PHEHTHPOBAHHOE COJepKaHHe (CoAepKaHUe NPUKJIATHOTO MOAYJIs) 56
BT. 4.

TeopeTHYECKOe 00yUeHHe 4
MPaKTHYECKHE 3aHATHS 52
HWHuBUAYATBHBIA NIPOEKT (da/nem)™*

IIpome:xxyTouHasi aTTecTanus (3K3aMeH) 6

Bo scex sueiikax co 36e300ukoti (*) (6 ciyyae e€ nanuuus) credyem ykazams 00vem 4acos, a 8 cyuae Omcymcmeus yopams u3 CRUCKa
**) Ecnu npedycmompen uHOUGUOYALbHbIL NPOEKM N0 OUCYUNTUHE, NPOSPAMMA NO €20 Peanusayuu papabamvléaemcs OmoeibHO
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2.2. TemaTH4YeCKMii IUIAH U COJIEPKAHME IMCHUIIJIMHBI

HamMeHoBaHHe pasieion u Tem Copepixanue y4e0HOro marepuaja (0CHOBHOE H npotl)eccm:ﬂa.ﬂbﬂo-opneHTnposalmoe), J1a0opaTopHbIe U O nem 1acos ®opmupyemble
NpaKTHYecKHe 3aHATHS, IPUKJIATHOH MOAYIb (IPH HAJTHYHH) KOMIIeTeHIHH
1 2 3 4
OcHoOBHOE coJepKaHHe
Pa3zgen 1. IloBTropeHme  Kypca 20
MAaTeMaTHKH OCHOBHOI IIKOJIbI
Tema 1.1 Copepxanue yueOHOro Marepuaia
Lems wu 3anaun  MateMaTWkd 1pH | Ba3oBble 3HAHMS U YMEHHMS 10 MAaTeMaTHKE B IPO(ECCHOHAIIBHOM H B MOBCEIHEBHOM IEATEIBHOCTH.
OCBOCHHH CIENUAIBHOCTH KomOuHnpoBaHHOE 3aHATHE
2
Tema 1.2 Copnepixanne yaeOHOTo MaTepHana
Yucma w Berucienus. Beipaxenus u | JleiCTBHS HaJl MOJIOKHUTEIBHBIME M OTPHLATEIIBHBIMH YHUCIaMH, OOBIKHOBEHHBIMHU U AECATHIHBIME JIPOOSIMH.
npeoOpa3oBaHus JlelicTBHs O cTeNeHs MY, (GOPMYIIBI COKPAIIEHHOTO YMHOKEHHSI.
KomOuHMpOBaHHOE 3aHsATHE 2
Tema 1.3. MpodeccnonaIbHO-OPHEHTHPOBAHHOE COJlep:KaHHe (COdep:KAHUEe MPUKJIATHOTO MOIY.I51)
T'eomeTpRa Ha miocKoCTH Bus! miockux GUTyp U UX IUIOIAb.
ITpaKkTHKO-OpHEHTHPOBAHHEIE 331aUH B Kypce TeOMETPHH Ha IIOCKOCTH
2 OK-01, OK-02, OK-03,
OK-04, OK-05, OK-06,
INpakTuyeckoe 3aHATHE OK-07
Tema 1.4 Copeprxanue yaeOHOro Matepuana IIK...3
IIponeHTHBIE BEIYHUCIICHHS ITpocTeie NPOIEHTHI, pa3HbIe CIIOCOOB! HX BHIYUCICHHS. CIIOXKHBIE TIPOLEHTHI
IpakTHyeckoe 3aHATHE 4
Tema 1.5 Copepxanue yueOHOro Matepuana
YpaBHEHHs U HEPABEHCTBA JIuneitHble, KBaapaTHbIE, IPOOHO-TMHEHHBIE YPaBHEHHUS U HEPABEHCTBA
TIpakTHYeCcKOe 3aHATHE 2
Tema 1.6 Conepixanne yaeOHOTO MaTepHaa
CucreMbl ypaBHEHHUI 1 HEPAaBEHCTB Crioco0B! pereHns CHCTeM JIMHeHHbBIX ypaBHeHUH. [TorsTus: MaTpuma 2x2 u 3x3, onpexenuTens MaTtpuisl. Meroxn "aycca.
CucreMsl HeJIMHEHHBIX ypaBHEHHH. CHCTEMBI HEPAaBEHCTB 6
KomOuHupoBanHoe 3aHsTHE
Tema 1.7 Copepxanue yueOHOro Matepuana
BxonHoii koHTpOIB Berruncnenus u npeoOpazoBaHus. Y paBHEHHs U HEpaBEHCTBA. | eOMeTpusl Ha IIOCKOCTH
KonrposbHas paGota 2
Paznen 2 IlpsmMble W INIOCKOCTH B 20
MPOCTPAHCTBE
Tema 2.1. Conepixanue yueOHOro MaTepraa OK-01, OK-03, OK-04,
OcHoBHBIE ~ NOHATUS ~ CTepeoMeTpuH. | [Ipeamer crepeomerprn. OCHOBHBIE IOHATHS (TOUKA, HPSMasi, ITIOCKOCTb, IPOCTPAHCTBO). OCHOBHBIE AKCHOMBI CTEPEOMETPHH. OK-07
Pacnionoxenne NpsIMBIX U IIOCKOCTEH IMepecekaromuecsi, mapajienbHbIe U CKpeIUBaromuecs npsmble. [Ipu3Hak 1 CBOHCTBO CKpeIIUBAIOMUXCs MpsIMbIX. OCHOBHBIE 2 IIK...
MPOCTPAHCTBEHHBIE (DUTYPBL.
KomOuHupoBanHOE 3aHsATHE

3 Otpaxaetca eamHuua MK, dbopmunpyemas npuknagHbim moaynem (NpodeccmoHanbHO-0pUEHTUPOBAHHbLIM coaepXaHmem) B cooTseTcTaum ¢ ®rOC peanusyemoi
cneumansHoctm/npodeccun CNO
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Tewma 2.2.
TlapamiensHOCTh TNPSMBIX, MPAMON U
IJIOCKOCTH, IJIOCKOCTEH

Copnepixanne yaeOHOTo MaTeprana

TapannensHble npsiMas 1 WIockocTb. Onpenenenue. [IpusHak. CBoMCTBa (C I0Ka3aTenbCTBOM). [lapasuienbHble MIOCKOCTH.
Onpenenenne. [Ipusnak. CBoiicTBa (C J0Ka3aTenbcTBOM). TeTpasap u ero 3jeMeHThl. [lapaiienenunes U ero 3JIEMEHTBI.
CBoiicTBa IPOTHBOIIOJIOXKHBIX TpaHel U AnaroHaje napamwienenumnena. [locrpoenue ceueHnii. Pemenue 3amay.

KoMOMHMpOBaHHOE 3aHATHE 6
Tema 2.3. [leprnieHIUKYIAPHOCTD Copepxanue yueOHOro Marepuaia
MPSIMBIX, MPSIMOH U IIOCKOCTH, IMepnenaukyispueie npsmsie. [TapanienbHbie OpsMble, MEPHEHINKYISAPHBIC K IIIOCKOCTH. [IpH3HAK HepIeHANKYIIPHOCTH
IUIOCKOCTEH npsMoi M mockocTH. JlokaszarenscTBo. Ilepmenmukynsp u HaknoHHas. Ilepnenamkymnsapele maockoctn. Ilpmsmax
HEepHEHINKYIAPHOCTH MIocKocTeil. Jloka3aTenseTso.
PaccrostHus B IPOCTPaHCTBE
KombuanpoBanHOE 3aHATHE 2
Tema 2.4. Copepxanue yueOHOro Marepuaia
Teopema o Tpex nepHeHIUKyJIsIpax
Teopema o Tpex nepreHauKyIsApax. Jloka3aTenabCcTBO. YTol Mex Iy IPAMOM U IIIOCKOCTBIO. YTOI MEXIY MIOCKOCTIMH 4
KomOunupoBanHoe 3aHsTHE
Tema 2.5. IIpodeccuoHa/ILHO-OPHEHTHPOBAHHOE CO/IepPKaHMe (coAep:KaHue MPUKJIAJTHOTO MOIYJIs)
[Mapannenbhble,  NEPNEHIUKYIAPHBIE, | AKCHOMBI CTEPEOMETPHH. IlepeH UKy ISPHOCTD IPSMON M IIIOCKOCTH, NapalIebHOCTh ABYX MPSMBIX, HEPIECHINKYIISPHBIX
CKPEIHBAIOIINECS TIPSMBIE IUIOCKOCTH, NEPIEHANKYIAPHOCTh IIIOCKOCTEH
TIpakTHYeCcKOe 3aHATHE 4
Tema 2.6. Copepxanue yueOHOro Marepuaia
Pewenne 3amay. [psMble M MIOCKOCTH B | PacrosioeHne NpsIMBIX M IIOCKOCTEH B HPOCTPAHCTBE. [1eprHeHANKYISIPHOCTh M [apajuIeNbHOCTh HPSMBIX U IUIOCKOCTEH.
MIPOCTPAHCTBE CKpeluBaroLmecs Ipsmbie
Konrponsras paboTa
Pa3znen 3. KoopauHaThI H BEKTOPbI 16
Tema 3.1 Cozepskanue y4eGHOTO MaTepHana OK-02, OOI}<<-(())377 OK-04,
HexapToBbi KOOPZHHATBI B | JlekapToBBI KOOpAWHATEI B mHpocTpaHcTe. [Ipocreifmme 3amaum B KoopjauHaTtax. PaccTosHme MeXIy BYyMs TOYKaMH, 1K,
TPOCTPAHCTBE.  PacCTOSHME  MEXKIY | koopauHaTHI CepEMHBI OTPE3Ka 4
JByMst TodkaMi. KoopanHaTe cepeInHbI
oTpeska KombuanpoBanHOE 3aHATHE
Tema 3.2 Conepixanne yaeOHOTO MaTepHaa
BexTopsi B pocTpaHCTBe. Bextopsl B npocTpaHcTBe. ClIOKE€HHE M BBIYMTAHHE BEKTOPOB. YMHOMKEHHE BEKTOpa Ha umMcio. KommiaHapHEIE BEKTODHI.
Yron mexay Bextopamu. CralspHoe CkaJsipHOe NpOU3BE/ICHHE BEKTOPOB. Pa3iokeHHe BEKTOpa IO TPeM HEKOMIUIaHapHbIM BekTopaM. KoopiauHaTel BekTopa,
TPOM3BEIICHNE BEKTOPOB CKaJISIPHOE TIPOM3BE/ICHHE BEKTOPOB B KOOPJMHATAX, YTOJI MEKYy BEKTOPAMH, YTOJI MEXTY NIPSIMOM U IIJIOCKOCTBIO, yroJl MEXKIY
6

TUIOCKOCTSIMHU. Y PaBHEHHE IIOCKOCTH. I'eOMEeTpHYECK il CMBICII ONpeieuTeNs 2X2

KOM6HHHpOBaHHOe 3aHATHE

Tema 3.3

IpodeccHonaILHO-0PHEHTHPOBAHHOE COleP:KAHME (COAEPIKAHME MPHKJIATHOTO MOJLYJIsI)
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HpaKTHKO-OpMCHTHpOBaHHLIC 3agayr Ha
KOOpHHHaTHOi/'I TINTIOCKOCTH

KOOpZ[PIHaTHaﬂ IJIOCKOCTh. Beruncienne paCCTO}IHHﬁ n HHOHIaHCﬁ Ha mIockocTu. KomndecTBeHHBIE PacyeThI

HpaKTPI‘ICCKOe 3aHATHE

4
Tema 3.4 Copnepixanne yaeOHOTo MaTepHana
Pewenne 3aja4. KoopaMHaThl M BEKTOPBI | JlekapToBBI KOOPAMHATHI B IPOCTpaHCTBE. BekTops! B poctpatcTse. CI0XKEHHE 1 BEIMATAHIE BEKTOPOB. Y MHOKEHHE BEKTOPA
Ha uncio. Kommianapasie Bektopbl. CKaisipHOE IPOU3BEICHHE BEKTOPOB. Pa3iioxkeHHe BEKTOpa MO TPEM HEKOMIUIAHAPHBIM
BekTopaMm. [Ipocreiimue 3anaun B koopauHaTax. KoopiuHaThl BEKTOPa, paCCTOSHUE MEK/Y TOYKAMH, KOOPIMHATBI CEPEIHHbI
OTpe3Ka, CKALSIPHOE MIPOM3BEICHIE BEKTOPOB B KOOPAMHATAX, YTOJI MEXKy BEKTOPAMH, YTOJI MEXIY HPSIMON H ILIOCKOCTBIO,
YTOJI MEX/LY IIIOCKOCTSIMH
KonTponbHast pabota 2
Pasznen 4. OCHOBBI TPHTOHOMETPHH. 40
Tpuronomerpuueckue GyHKuuu
Tema 4.1 Copepxanue yueOHOro Marepuaia
Tpurosomerpuyeckue bynkunn | pagpannas Mepa yria. [IoBopoT Touky BOKpYT Hayaiga KoopauHaT. OnpeneneHue CHHyca, KOCHHYCa, TAHTCHCA M KOTaHI'eHCa.
TIPOM3BOJILHOrO Yrila, Yncia. Pajmannas | 3paky cumyca, KOCHHYCa, TAHIEHCA W KOTAHIEHCA 110 YETBEPTAM. 3aBUCHMOCTb MEX/Y CHHYCOM, KOCHHYCOM, TAHIEHCOM H 4
U rpajyCHas Mepa yriia KOTaHI€HCOM OJIHOT'O U TOT'O XK€ yria
KomOuHupoBanHoe 3aHsTHE
Tema 4.2 Copepxanue yueOHOro Marepuaia
OcHosHbie TPUTOHOMCTPUHECKHUE | TpuroHomerpuueckue ToxaecTBa. CHHYC, KOCHHYC, TAHT€HC M KOTAHI'€HC YTIIOB O U - 0. DOPMYJIbI IPUBEICHHS
TOXACCTBA. KomOunupoBanHoe 3aHsTHE 4
DopMyIibl IPUBEACHHS
Tema 4.3 Copeprxanue yaeOHOro Matepuaina
CuHyc, KOCHHYC, TaHTEHC CYMMBI H | Cywmma u pasHOCTh CHHYCOB. CyMMa H Pa3HOCTh KOCHHYCOB. CHHYC H KOCHHYC ABOMHOIO yria. DopMyJibl OIOBHHHOTO YIIIa.
Pa3HOCTH ABYX yIJIOB IpeoOpa3oBaHuss CyMMBI TPUTOHOMETPHUYECKHMX (YHKIMH B TIPOM3BEJECHHME W TIPOM3BEJCHHS B CyMMy. BrIpaxeHne OK-01, OK-02, OK-03,
CuHyc ¥ KOCMHYC JIBOHHOTO YIVIA. | TpuroHOMETpHYecKMX — (YHKIHMH  uepe3  TAHTEHC TOJOBMHHOTO  apryMeHta.  IIpeoGpasoBaHmsi — MPOCTEHIIHX 8 OK-04, OK-05, OK-06,
®opmyTbl TIONIOBHHHOTO yriia TPUTOHOMETPUYECKUX BEIPAKEHHUIN OK-07
KoMOUHHpOBAaHHOE 3aHATHE IIK...
Tema 4.4 Copepxanue yueOHOro Matepuana
Oynxuun, ux  cBoiictBa.  Croco6bl [ OGnacts ompeeneHHs W MHOXKECTBO 3HaueHMi (QyHKumil. UETHOCTb, HEUETHOCT, MEPHONMYHOCTh (yHKIHMiA. CrocoGbl
3ajanus GyHximit 3a1aHust QYHKIMN 2
KoMOMHUpOBaHHOE 3aHSTHE
Tema 4.5 Conepixanne yaeOHOTO MaTepHaa
Tpuronomerpudeckue  GYHKIHMM,  HX | OGmacth ompesieNieHns] ¥ MHOJKECTBO 3HAUCHHH TpHTOHOMeTpuuecknX (yHKImil. YETHOCTH, HEUETHOCTH, MEPHOUIHOCTH
CBOHCTBA M TPaduKH TpUTOHOMETpHYecKUX (yHKIuil. CBoiicTBa 1 rpadmky GyHKIMIT y = cos X, y =sin X, y =tg X, y = ctg x. 2
KomOuHHpOBaHHOE 3aHsTHE.
Tema 4.6 Conepixanne yaeOHOro MaTepraa
TIpeoOpa3zoBanue rpa¢ukoB | Cikatue U pacTsHKEHUE MPaUKOB TPUTOHOMETPUYECKUX (YHKIIHHA.
TPUrOHOMETPHYECKUX (yHKIUI IIpeoOpa3oBanue rpaguKoB TPUTOHOMETPUUECKUX (DYHKIMI
IIpakTHYecKOe 3aHATHE 2
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Tema 4.7

IpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEP:KaHMe (COePKAHNE IPHKJIAHOTO MOIYJIs)

Onmcanue MPOU3BOJICTBEHHBIX | McHosb30BaHHE CBOMCTB TPUTOHOMETPUISCKUX (DYHKIHH B IPO(ECCHOHANBHBIX 3a7adax
IpPOLECCOB C  ITOMOIIBIO  IpauKkoB IIpaxkTuyeckoe 3ansaTue 4
(byHKIMI
Tema 4.8 Copepxanue yueOHOro Marepuaia
OOparHble TpuroHoMerpudeckue | OOpartHble TpUrOHOMeTpHYeckue HyHKIHU. VX cBOMCTBA U rpaduKu
byHKIUH 2
KoMOuHNpOBaHHOE 3aHATHE
Tema 4.9 Tpuronomerpuueckue Conepixanue yaeOHOTO MaTepHaia
YPaBHEHHS U HEPaBEHCTBA VYpaBHeHue cos X = a. YpaBHeHHe sin X = a. YpaBHeHHe tg X = a, ctg X = a. PenleHne TPUrOHOMETPUUYECKHX ypaBHEHHI
OCHOBHBIX THIIOB: IPOCTEHIIIe TPUTOHOMETPHYECKHE YpaBHEHUs], CBOAAIIMECS K KBaJAPATHBIM, PEIlaeMble Pa3I0okKEHUEM Ha
MHOXHUTEIH, OTHOPOJHBIE. 8
IIpocreiiiiye TPUrOHOMETPUUECKHE HEPABEHCTBA
KoMOuHNpOBaHHOE 3aHATHE.
Tema 4.10 Copepxanue yaeOHOro Matepuana
Cucrembl TPUTOHOMETPUYECKUX | CHCTeMBI IPOCTEHIINX TPUTOHOMETPHIECKHX YPaBHEHUH 2
ypaBHEHHIT KomOunnpoBanHoe 3aHATHE
Tema 4.11 Copepxanue yueOHOro Marepuaia
Pemenue 3ajau. OCHOBBI | IIpeoGpa3oBaHKe TPUTOHOMETPUUYECKUX BBIPAKCHMI. PellleHne TPHrOHOMETPHYECKUX YPABHEHHI i HEPABEHCTB B TOM YHCIIE C
TPUrOHOMETPHH. TPUTOHOMETPHYECKHE | HCIOJIB30BAHMEM CBOUCTB ()yHKIIHMH. 2
bynxiuu KoHTponbHas paboTa
Paspen 5. 8
KomnuiekcHblie ynciaa
Tema 5.1 Copepxanue yueOHOro Marepuaia
Kommekcusle yncina IMonsatne xommaekcHoro yuciaa. ColmpspkeHHble KOMIUIEKCHBIE YMCIIA, MOIYJb U apryMeHT KOMIUIeKCHoro umcia. dopma
3aMicy KOMIUIEKCHOTO YHCia (TeOMETpHYecKasi, TPUrOHOMETpUUYecKas, aireOpanyeckas). ApupMeTHdecKue AeHCTBHUS ¢ 4
KOMILIEKCHBIMH YHCIIAMHU
KomOuHupoBanHoe 3aHsTHE
Tema 5.2 Copepxanue yueOHOro Matepuana
IIpuMeHeHne KOMIUIEKCHBIX YHCEI BEImosiHeHHE pacdeToB ¢ MOMOIIBIO KOMIUIEKCHBIX YHcel. [IprMepsl HCIOIIb30BaHHs KOMITIEKCHBIX YHCET
ITpakTHyeckoe 3aHATHE 4
Pazpnen 6. IIponsBoanas GpyHkuuu, ee 40
NpHMeHeHHe
Tema 6.1 Copeprxanue yaeOHOro MaTepuana OK-01, OK-02, OK-03,
Ionarue mnpoussoguoi. Popmynel u | OmpepeneHre YHUCIOBOW MOCIEIOBATENFHOCTH W CIOCOObI ee 3amanus. CBOMCTBA YHCIIOBBIX IIOCIIEIOBATEILHOCTEH. OK-04, OK-05, OK-06,
npaBuia quddepeHpoBaHus Omnpenenenue mpenena MOCIENOBATENFHOCTH. BplymcieHne mnpenenoB mocnenoBarensHocTeid. [lpemen ¢yHKuMu Ha OK-07
6eckoneunoctu. Ilpenen ¢ynkuum B Touke. Ilpupamenue aprymenra. [Ipupamenue ¢GyHKuuu. 3amaud, TPUBOISAIIME K 2 IIK...
MOHATHIO IPOM3BOIHOI. OmpeaeneHne Mpou3BOIHOM. AJITOPUTM OTHICKAHHS POU3BOIHON
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.2 Conepixanne yaeOHOro MaTepraa
Dopmyisl muddepennupoanus. [Ipasina muddeperumpopanus 6
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Ipou3BomHbBIE  CYMMBI, passocti | KomOMHHpOBaHHOE 3aHSTHE
[IPOM3BEICHNUSI, YACTHOTO
Tema 6.3 Copnepixanne yaeOHOTo MaTepHana

Ilpon3BoiHBIE  TPUTOHOMETPUYECKUX
¢yukumit.  Ilpom3BoiHas — CIOXHOU
byHKIUH

Omnpezenenue cinoxHoi pyHkuuu. [IponsBoaHas TpuroHomMeTpudeckux ¢yHkuuid. [Ipon3BoHast CI0KHON HYHKIUH

KomOunupoBanHoe 3aHsATHE

Tema 6.4
TloHsATHE O HENMPEepPHIBHOCTH (YHKIMH.
Merton uHTEpBaAIOB

Copepxanue yueOHOro Marepuaia

IMonstune HenpepsiBHOW  ¢(yHkuuu. CBoiicTBa HempepbiBHOW — GyHKuMH. CBsA3b MEXIY HEOPEPHIBHOCTHIO U
JuddepeHIpyeMocTbIO (DYHKIUH B TOUKE. AJTOPUTM PELICHHS HEPABEHCTB METOJOM HHTEPBAJIOB

KOM6HHI/Ip0BaHHOe 3aHATHC

Tema 6.5
T'eomeTprueckuit 1 HU3MUECKUHA CMBICIT
TIPOM3BOHOM

Copepxanue yaeOHOro Matepuana

I'eomeTpuveckuil CMBICT MPOU3BOLHON (GYHKIHMH — YrIOBO# KOI(G(UUHEHT KacaTenbHOW K rpaduKy (YHKUHH B TOUYKE.
VYpaBHeH#e KacaTeNnbHOU K rpaduKy GyHKIHH. AITOPUTM COCTABIICHHS YPaBHEHHs KacaTelnbHOU K rpaduky dyHkimn y=f(x)

KomOunupoBanHoe 3aHsTHE

Tema 6.6
OuU3NUECKUil CMBICI TPOM3BOIHON B
MPO(eCCHOHANBHBIX 33a4ax

Copepxanue yueOHOro Marepuaia

duznyeckuii (MEXaHIYECKHIT) CMBICI IPOU3BOAHOM — MTHOBEHHAs! CKOPOCTh B MOMEHT BpeMeHH t: v = S (t)

HpaKTPI‘IeCKOe 3aHATHEC

Tema 6.7 Copeprxanue yaeOHOro Matepuaina

MomoToHHOCTS (yHxunm. Toukn | Bospacramme u yObiBamme (YHKIMH, COOTBETCTBHE BO3DACTAHHS M yOBIBAHHMS (DYHKUMH 3HAKY MPOM3BOIHON. IlomsTHe

SKCTpeMyMa MPOU3BOIHOM BBICIIETO MOPSIKA, COOTBETCTBHE 3HAKA BTOPOM MPOU3BOIHON BBITYKIOCTH (BOTHYTOCTH) (yHKIMH Ha OTPE3Ke.
3ajayn HA MAKCUMYM M MHHHMYyM. [I0OHATHE acCHMITOTHI, CIOCOOBI MX OHpEACHeHUs. AJITOPUTM HCCIENOBAHUS (YHKIUU U
MOCTPOEHHSI ee TpaduKa ¢ TOMOIIBIO TPOU3BOAHOM. JIpoOHO-THHeitHas (yHKIHST
KomOuHupoBanHoe 3aHsTHE

Tema 6.8 Copepxanue yueOHOro Matepuana

HWccnenoBanne (GyHKIMHA U TOCTpOSHHE
rpaduKoB

HccnenoBanue (pyHKIMN Ha MOHOTOHHOCTb M TIOCTPOCHHE IPadUKOB.

KOMGHHHpOBaHHOe 3aHATHE

Tema 6.9 HauGonblnee W HamMeHbIIee
3Ha4eHUs QYHKIMH

Copepxanue yueGHOro MaTepuaia

Haxoxnenune HanOOJIBIIETO0 ¥ HAUMEHBIIIErO 3HAYEHUI CI)yHKI_H/H\/’I, TIOCTPOCHHUE I’pa(bI/IKOB MHOTOYJICHOB C HUCIIOJIB30BaHUEM
armnapata MaTeMaTH4Y€CKOIr'o aHaJIn3a

KomOuHupoBaHHOE 3aHATHE

Tema 6.10
HaxoxneHne ontuMansHOro pesyibrara
c TIOMOIIBIO TIPOU3BOTHOM B

MPAaKTAYCCKUX 3agavdax

IpodeccrnoHaILHO-OPHEHTHPOBAHHOE COAEP:KaHHe (COlepKAHNE PHKJIAHOTO MOIYJIs)

Haumensbiee n Hanbosnplee 3HaueHUe QYHKIMU

IIpaxkTuyeckoe 3anaTue

Tema 6.11

Copeprxanue yueOHOro MaTtepuana

18




Pemrenue 3angau. [IpousBonHas GpyHKIMH,

Dopmysl 1 npaBuia quddeperurpoBanus. MccnenoBanue QyHKIMI ¢ TOMOIIBIO MPOU3BoHOM. Hanbombiiee 1 HauMeHbIIee

ee IpUMEHeHHe 3Ha4YCHUS QYHKIUH 2
KourposnbHas paboTa
Paznen 7. 46
MHOrorpaHHHKH H TeJIa BPALeHUst
Tema 7.1 Copepxanue yueOHOro Marepuaia
Bepuumtbi, pedpa, rpaHu MHOTOTPAHHUKA | [opsTie MHOrOrpaHHMKa. Ero smemenTsr: Bepumusl, peGpa, rpanu. Jlparonans. Ceuenne. BHIIyKible H HEBBIIyKIIbIC
MHOTOIPaHHHUKH
KoMOuHNpOBaHHOE 3aHATHE 2
Tema 7.2 Copeprxanue yaeOHOro MaTtepuana
[Ipusma, ee COCTaBIAIONIME, CCUCHHE. | [[omsrue mpu3MsL. Ee ocHOBaHmMs i GOKOBEIE rpaHy. BricoTa mpmamer. [Ipsivast n HakIOHHas npu3Ma. [IpasrsHas npusma. Ee
IIpsimasi 1 IpaBHIIbHAS IPU3MBI CedeHte
KoMOuHNpOBaHHOE 3aHATHE 2
Tema 7.3 Copepxanue yueOHOro Marepuaia
Hapannenenunen, xy6. Cedenne Ky6a, | lapasenennnes, cBOACTBA NPAMOYIONBHOTO apamienenunena, ky6. Cedenne Ky6a, napaieenumnea
Tapajliernenmrea KomOunupoBanHoe 3aHsTHE )
Tema 7.4 Copepxanue yueOHOro Marepuaia
Mupamuna, ee cocTaBusiomye, Ce4eHne. | [Tupamuza u ee eMenTsl. CedeHne NMpaMubl. IIpaBuibHas paMua. Y CedeHHas TpaMma
IIpaBwibHas nupamuga.  YcedeHHas
nupamuia 2
KomOunupoBanHoe 3aHsTHE OK-01, OK-02, OK-03,
Tema 7.5 Copepxanue yueOHOro Marepuaia OK-04, OK-05, OK-06,
bokoBas 1 nojHas MOBEPXHOCTH PU3MBL, | [lnomians GOKOBOI 1 MOIHON HOBEPXHOCTH MPU3MBbI, TUPAMUIBI 0OK-07
MIUPaMUIBL KombuanpoBanHOE 3aHATHE 2 IIK...
Tema 7.6 Conepixanne yaeOHOTO MaTepHaa
Cummerpus B KyOe, mapatenenunene, | CHMMETpUs OTHOCHTENBHO TOUKH, MPAMOH, III0cKocTH. CuMMeTpHst B Ky0Oe, napajuiesienuIee, mpu3Me, MpaMHjie
npu3Me, IHpaMuze KoMOuHNpOBaHHOE 3aHATHE 2
Tema 7.7 IpodeccrnonabHO-0PHEHTHPOBAHHOE CO/iep:KaHue (Co/lepKaHNe PHKJIAHOTO MOIYJIs)
Tpumepst cumvetpuii B npodeccrit CuMMeTpus B IPHPOJE, apXUTEKType, TEXHHUKE, B OBITY
6
IIpaxkTuyeckoe 3anaTue
Tema 7.8 Conepixanne yaeOHOTO MaTepHaa
lpaBunbHele  MHOTOrpaHHWKH, WX | [ToHsATHE NPaBHIIBHOrO MHOTOrpaHHHKA. CBOWCTBA PABIJIBHBIX MHOIOIPAaHHUKOB
CcBoOiicTBa [pakTiyeckoe 3aHATHE 2
Tema 7.9 Copepxanue yueOHOro MaTepuana
Hununzp, ero cocrapisomme. Ceuenne | [umuuap u ero siaemenTsl. CedeHne nuiMHapa (apajuielibHoe OCHOBAHHUIO U OCH). Pa3BepTka LHHH/Ipa
ITHHAPA KoMOMHMPOBaHHOE 3aHATHE 2
Tema 7.10 IpodeccuonanbHO-OPHEHTHPOBAHHOE COJlep:kaHHe (Codep/KaHUue MPHKJIATHOTO MOIYJIs)
Konyc, ero cocrapnsromue. Ceuenne | Konyc u ero anementsl. CedeHne KoHyca (TapajuleibHOe OCHOBAHUIO M IPOXOJISIIEE Yepe3 BEPIINHY ), KOHHYECKHE CCUCHHSI.
KOHyca PasBeprka KoHyca
KoMOuHMpOBaHHOE 3aHATHE 4

Tema 7.11

Copepxanue yaeOHOro MaTepuana
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VYceuennslit konyc. CedeHHe YCEUeHHOTO

VYceuennsiit konyc. Ero o6pasyromas u BeicoTa. CeueHHEe yCEUSHHOTO KOHyCa

KOHyca KoMOuHNpOBaHHOE 3aHATHE 2
Tema 7.12 Copeprxanue yaeOHOro MaTtepuana
Llap u cepa, ux ceyeHus [lap u cdepa. Bzaumuoe pacnonoxenue chepsl i mwiockoctd. CedeHue mapa, chepsl

KoMOUHHPOBAaHHOE 3aHATHE 2
Tema 7.13 Copepxanue yueOHOro Marepuaia
Ionsatue 06 obveme Tena. Otnomenue | IMoustie 06 oObeme Tena. OOGbeM KyOa W MPsMOYrosibHOro napasuieienunena. O0beM npu3Msl W WwIHHAPa. OTHOLIEHHE
00BEMOB MOJIOOHBIX TEN 00BeMOB MOJOOHEIX TeJl. ['eoMeTpruuecKuii CMBICT OIPEeNUuTeNs 3-To MopsaKa 4

KoMOuHNpOBaHHOE 3aHATHE
Tema 7.14 Copepxanue yueOHOro Marepuaia
OOBEeMBI U TIOIIAAN TOBEPXHOCTEN Tell 2

O06BbeMbI TnpaMus! U koHyca. O6beM mapa. [nomanu noBepxHocTeil Ten

KomOunnpoBanHoe 3aHATHE
Tema 7.15 Copepxanue yueOHOro Marepuana
KomOuHanmn MHOTOrpaHHMKOB M Tell | KoMOMHALMM FeOMETPUYECKUX Tell
BpAaLlCHUS IpakTuyeckoe 3aHsATHE 4
Tema 7.16 Copepxanue yaeOHOro Matepuana
leomerpuueckne  koMOuHaumu  Ha | Mcnonb3oBaHHe KOMOWHALMI MHOTOTPAHHUKOB M TeJl BPALEHHUs B IPAKTHKO-OPUEHTUPOBAHHBIX 3a/[auax
MIPaKTHKE IpakTHyeckoe 3aHATHE

4
Tema 7.17 Copepxanue yaeOHOro Matepuana
Pemenue 3ana4. MuororpanHuky 1 Tena | OGbeMbl U IUIOIE N HOBEPXHOCTH MHOTOTPAHHKUKOB U TEJl BPALICHHS
BpalICHUs Konrponbhas pabora 2
Pa3pen 8. 14
IlepBooOpasHas (ynxuun, ee
npHMeHeHHe
OK-01, OK-02, OK-03,

Tema 8.1 Conepixanne yaeOHOTO MaTepHaa OK-04, OK-05, OK-06,
MepsooGpasnast  ynkumu.  TIpaBuna | 3a5a4a 0 BOCCTAHOBICHNH 3aKOHA ABHIKCHHSI 110 H3BECTHOI CKOPOCTH. IToHATHE HHTErpHpoBaHHs. O3HAKOMIICHHE C IOHATHEM OK-07
HAXOXK/ICHHS NIEPBOOOPA3HEIX HHTerpaja u nepBooopasHoil wis Gyukuun y=f(x). Pemenne 3aia4d Ha CBsI3b IEPBOOOPA3HOI U €€ IPOU3BOAHOM, BEIYUCIICHIAE IIK...

nepBooOpasHoii st nanHoi dyHKImK. Tabnuia GpopMy 1711 HaX0XKACHUS TepBO0OPa3HbIX. M3ydeHue mpaBiia BEIYHCICHUS

nepBooOpa3Hoit

KomOunupoBanHoe 3aHsTHE 2
Tema 8.2 Copepxanue yueOHOro Matepuana
[lnomase KPUBONMHEHHOH Tpameunt. | 3anaup, MPUBOJSILIME K TOHATHIO ONPENENIEHHOI0 MHTErpajla — O BBIYMCIEHMM IUIONIAJM KPUBOJIMHEHHOH Tpameuuu, o
®opmyna Herorona — JleiiGuia nepeMelieHnd Toukd. IloHATHe ompenenéHHoro wHTerpama. ['eoMeTpuuecknii M (QU3MYECKMI CMBICT ONpPEEIEHHOTO

nnTerpana. ®opmyna Herorona— Jleiibanna

2

KOM6HHHpOBaHHOe 3aHATHE

Tema 8.3

Copepxanue yueGHOro MaTepuaia

TlonsTue HEOIIPECACIICHHOTO HHTETpajia
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Heompenenennsliit  u  ompeneneHnsii | KoMOMHHpOBaHHOE 3aHATHE 2
HHTErpajIbl
Tema 8.4 Copnepixanne yaeOHOTo MaTepHana
Tousitie 06 oOIpeieIeHHOM HHTErpaie T'eomeTpuyeckuii CMbIC ONPEEIEHHOTO HHTErpaIa
g b h R - L 7 ey ——— 2
Tema 8.5 IpodeccuonaIbHO-OPHEHTHPOBAHHOE COJlep:KaHHe (CodepKaHUe MPUKJIATHOTO MOIY.I51)
OnpeieneHHbIi HHTErpall B XKH3HH I'eomerpuueckuit cMbich onpeneneHHoro uarerpana. ®opmyia Herotona - JleiiGuuua.
Pemienue 3a/ja4 Ha IPUMEHEHHE MHTErPalia UL BBIYUCIICHHS (QM3MYECKUX BEIUUYMH U IIOIIa e
IpakTuyeckoe 3aHsATHE
4
Tema 8.6 CopnepixaHne yaeOHOro MaTepHana
Pemrenme  3anau. TepeooGpasHast IMepBooOpa3nas ¢pyHkimu. [IpaBuna HaxoxKIeHHS TepBo0OpasHbIX. Ee nmpuMeHeHne
(byHKUMH, ee IPUMEHEeHHE KoHTpobHas pabota 2
Paspen 9. 18
Crenenn u  kopHu. Crenennas
bynkuus
Tema 9.1 CopnepxaHue yueOHOro MaTepuana
Crenentas QyHKuus, ee CBOHCTBA IonsaTHe KOpHs n-oif CTeneHy U3 AeficTBuTenbHOro uncna. Pynkuun y = /X ux coiictsa u rpaduxu. CBoHCTBa KOPHSA N-0it
CTENCHH
KomOunupoBanHoe 3aHsTHE 4
Tema 9.2 Copepxanue yueOHOro Marepuaia
IpeoGpasoBaHue BEIPaKEHHIA C KOPHAMH | [Ipeo6pa3oBaHHe HPPALOHANBHBIX BHIPAKESHHIL
N-OH CTCIICHHA KombunupoBanHoe 3aHsTHE 4
TeMéj 9.3 Conepixanne yaeOHOTO MaTepHaa OK-01, OK-02, OK-03,
CBVO"CTBa CTENICHU C PallMOHATLHBEIM H | TIoHsATHE CTENCHH C JIFOOBIM PaIMOHAIBHBIM Moka3aTteneM. CteneHHble QYHKIMH, UX CBOICTBA M TpadyKI OK-04, OK-05, OK-07
JeHCTBUTEIHHBIM ITOKA3aTeISIMH KoMOMHHpOBaRHOE 3aHATHE ,
Tema 9.4 Conepixanne yaeOHOTo MaTepHaa
Perrenye nppaHoHaIbHBIX YPABHEHHH H | PaBHOCHTEHOCTD HPPAIMOHAIBHBIX YPABHEHHIT I HepaBeHCTR. METO/IBI HX pelIeHHs. Pelenie upparioHanbHBIX ypaBHEH I
HCPaBCHCTB U HEPaBEHCTB
KomOuHupoBanHoe 3aHsTHE 6
Tema 9.5 Copepxanue yueOHOro Matepuana
Crenenn n kopuu. Crenennas QyHKUMs | Qnpesenenue crencHHol GyHKImH. VCIIONb30BaHNe ¢e CBOJCTB [PU PEIeHHH ypaBHEHHH U HeDABEHCTB
2
KonrponbHas paborta
Pazzen 10. Iloka3zaTesnbHast QyHKIMSA 18
Tema 10.1 Copeprxanue yaeOHOro MaTtepuana
INokazaTenbHas QyHKIMS, €€ CBOKHCTBA CremneHb ¢ IPOU3BOJIBHBIM JEHCTBUTENBHEIM HoKazaTeneM. OnpesienieHre Noka3aTelnbHol (QYHKIHH, ee CBOICTBa U rpaduk. OK-01. OK-02. OK-03
3HaKOMCTBO C IPHIMEHEHHEM MOKa3aTeNIbHON (GyHKINH. PeneHne noka3aTenbHbIX ypaBHEHNH (HYHKIHMOHAIBHO -TpahuIecKiM ’ ; ’
OK-04, OK-05, OK-07
METOJIOM
KoMOuHMpOBaHHOE 3aHATHE 4

Tema 10.2

Copepxanue yaeOHOro MaTepuana
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Pemenre mokazatenbHBIX ypaBHeHnﬁ n
HEPAaBCHCTB

Pemenne mokazaTenbHBIX ypaBHeHHI:I METOAOM YpaBHUBAHUSA HOK&S&TCHCﬁ, MCTOOOM BBCICHHUA HOBOM nepeMeHHoﬁ,
(byHKIII/IOHaJ'H)HO-I‘paCbI/I‘{eCKI/IM MCTOIOM. Pemenune nokazaTebHbBIX HEPABEHCTB

IMpaxTHyeckoe 3aHATHE 8
Tema 10.3 Copepxanue yueOHOro Marepuaia
CucTeMbl IOKa3aTeIbHbIX YpaBHEHHUH Pemenue cucTeM MoKa3aTeNIbHBIX YpaBHEHHH
KoMOUHHPOBAaHHOE 3aHATHE 4
Tema 10.4 Copnepixanne yaeOHOTo MaTepHana
Pemenue 3ajad. [MokasarenpHas | Penrenue mokasaTe/lbHBIX yPaBHEHHI METOJOM YpaBHUBAHMI [IOKa3aTesel H METOJOM BBE/ICHHS HOBOI IIepeMeHHOi. Penrenue
GbyHKIUS M0Ka3aTeIbHBIX HEPaBeHCTB
KonTtponbHas pabota 2
Paznen 11. Jlorapu¢mbl. 30
Jlorapupmuyeckas pyHkuus
Tema 11.1 Copepxanue yueOHOro Marepuaia
Jlorapudm  umcna.  Jlecatununeii  u | Jlorapudm yncia. JlecATUUHBIA U HATYPAJIBHBIHA JIOTapU()MBI, YHCIIO €
HaTypaanmﬁ J'lOFapl/l(bel, YHUCJIO € KOM6PIHI/Ip0BaHHOC 3aHATHE
4
Tema 11.2 Copeprxanue yaeOHOro Matepuana
Cpoiicta  morapudmoB.  Omeparus | Ceoiictsa jorapupmos. Onepaius JorapupMUpOBaHHUSL.
JOTapu(pMUPOBAHHS KomOuHupoBanHoe 3aHsTHE 6
Tema 11.3 Copepxanue yueOHOro Marepuaia
Jlorapudmuueckas byHKLY, ee | Jlorapudmuueckas (yHKLUS U ee CBOICTBA
cBoiicTBa KoMOuHNpOBaHHOE 3aHATHE 4
Tema 11.4 Copepxanue yaeOHOro Matepuana
Pemenne norapuMudecKux ypaBHSHUH OK-01, OK-02,
1 HEPABEHCTB IMonstre norapudmmdeckoro ypasHeHus. Onepanus IOTCHIMPOBAHUS. TPH OCHOBHBIX METOJA PEIICHUS JIOTapH(hMUISCKUX OK-03, OK-04,
ypaBHEHWH:  (YHKIHOHAIbHO-rpadUUYecKuii, —MeTOJ IIOTCHIMPOBAHUS, METOX  BBEICHUS HOBOH  IEpeMEHHOIL. OK-05, OK-07
Jlorapudmudeckne HepaBeHCTBA 8 1IK...
KoMOuHNpOBaHHOE 3aHATHE
Tema 11.5 Conepixanne yaeOHOTO MaTepHaa
CucreMsl 10rapu()MUUECKUX YPABHEHUH | AJIOPUTM pELICHUS CUCTEMBI ypaBHEHHH. PABHOCHIIBHOCTD JTIOrapu()MHUECKHUX YPABHEHNH U HEPABEHCTB
KoMOuHNpOBaHHOE 3aHATHE
2
Tema 11.6 IpodeccuonanbHO-0pHEHTHPOBAHHOE COZlepkaHUe (cofep:KaHUe PHKJIATHOIO MOLYJIs)
Jlorapugmsl B Ipupo/ie ¥ TEXHUKE Ipumenenue norapudma. Jlorapupmudeckas cnupaib B npupoje. Ee MaTematinueckue cBolcTBa
IIpaxkTuyeckoe 3anaTue
4
Tema 11.7 Copeprxanue yaeOHOro MaTtepuana
Pewenne 3aja4. Jlorapumel. | Jlorapudmudeckas GpyHKIms. Perenne mpocTefumx JorapupMnIecKix ypaBHEHHIT
Jlorapudmuueckas GpyHKIus KonrponbHas paboTa
Paznen 12. 10
MHoxkecTBa.  DJIEMEHTBI  TeOpHH
rpagos
Tema 12.1 Copepxanue yaeOHOro MaTepuana
MHokecTBa Tonstre MHOXecTBa. [TogMHOXeCTBO. Onepaiyiv ¢ MHOXKECTBAMH
KoMOuHMpOBaHHOE 3aHATHE 2
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Tewma 12.2
Onepaiyy ¢ MHOKECTBAMHU

IpodeccnoHaILHO-OPHEHTHPOBAHHOE COAEP:KaHMe (COePKAHNE IPHKJIAHOTO MOIYJIs)

Onepam/m ¢ MHOKeCTBaMu. Pemienue TIPUKJIAIHBIX 3a1a4

HpaKTPI‘ICCKOe 3aHATHC

2
Tema 12.3 Copepxanue yueOHOro Marepuaia
I'padsr IMonsitie rpada. Csa3HbIA rpad, 1epeBo, HUKI rpad Ha IIIOCKOCTH
IpaxTuueckas pabota 4
Tema 12.4 Copeprxanue yaeOHOro MaTtepuana
Pemenne 3anau. Muoxecrsa, I'padsl u | Onepaunu ¢ MHOKecTBaMu. ONHCaHHE peallbHBIX CUTYAIUH ¢ IIOMOLIBI0 MHOXKeECTB. [IpiMeHeHne rpad)oB K PeIeHHUIo 3a1ad
WX IIPUMEHEHHE KourposnbHas paboTa
2
Pasnen 13. DJIeMeHTBI 26
KOMOMHATOPDUKH,  CTATHCTHKH |
TEOpPHHU BeposiTHOCTEl
Tema 13.1 Copepxanue yueOHOro Marepuaia
OcHOBHbIE NIOHATHS KOMOMHATOPHKH [epecTaHOBKH, pa3MeLICHHUs, COYCTAHHUSI.
4
KombuanpoBaHHOe 3aHATHE.
Tema 13.2 Copepxanue yaeOHOro Matepuana
Cobpite,  BEpOATHOCTh  COOBITHA. | CopMeCTHBIC W HECOBMECTHBIC COOBITHA. TEOPEMBI O BEPOATHOCTH CYMMBI COOBITHIL. YCIIOBHAA BEPOATHOCTD. 3aBHCHMBIC H
Cliox)eHNE H YMHOXKCHHE BEPOSTHOCTCH HE3aBHCUMBIE COOBITHSL. TeopeMbl 0 BEPOSITHOCTH MPOU3BEACHUS COOBITHIA.
4
KomOuHupoBanHoe 3aHsTHE
Tema 13.3 MpodeccuonaLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (COAep:KaHUe MPUKJIATHOTO MOIYJI51) 858;’ gi-gi’
BepostHocTh B MPOQECCHOHANBHBIX | OrHOCHTENbHAS YACTOTA COOBITHS, CBOWCTBO €¢ YCTONYMBOCTH. CTATHCTHYECKOE ONpPE/IENeHHe BEpOATHOCTH. OIEHKa OK-057 OK-07’
>
3ajaqax BEPOSITHOCTH COOBITHSI IIK...
IMpakTnyeckoe 3aHATHE
4
Tema 13.4 Conepixanne yaeOHOTo MaTepHaa
HuckperHas ciydaiiHas BENHIHHA, 3aKOH | Byl cityyaliHbIX Belnn4uH. OnpeieNieHne AUCKPETHOM CiTy4aitHOH BETMUMHBI. 3aKOH pacnpe/ieNIeHus JUCKPETHON ciTydaiHOM
€€ paclpeac/ICHUA BEJIMYMHEL. Ee 4ncIoBbIe XapaKTepHCTUKI
KomOuHupoBanHoe 3aHsTHE 4
Tema 13.5 Copeprxanue yaeOHOro MaTepuana
3azaum MaTEMATHYECKOMN CTATHCTHKH Bapwuarmonnstit psi. [lomuron actot u riuctorpamma. CTaTUCTHYECKHE XapaKTEPUCTHKH Psiia HaOII0AaeMbIX TAHHBIX
KomOuHupoBaHHOE 3aHsATHE
4
Tema 13.6 IIpodeccuonaIbHO-OPHEHTHPOBAHHOE COJeP:kaHHe (CoAepKaHUue MPHKJIATHOTO MOAYJI5)
Cocrapniene TabIuI M IMarpaMM Ha IMepBuuHas 06pabOTKa CTATHCTUYECKUX HaHHBIX. I paduueckoe ux mpencraBieHne. HaxoxaeHne cpeHNX XapaKkTEepHCTHK,
TPaKTHKC HaOJIFOJaeMBIX JaHHBIX
IMpakTuyeckoe 3aHATHE
4
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Tema 13.7 Copnepixanne yaeOHOTo MaTeprana

Pewenne 3ajaq. OneMeHTBl | Dpementsl koMmOuHaTopuku. CoOBITHE, BEPOITHOCTH COOBITHS. CII0KEHNE U YMHOXKCHUE BEPOSTHOCTEH
KOMOWHATOPHUKH, CTATUCTHKA W TEOPUH

KouTtponbHas pabota

BEpPOATHOCTEH 2

Paznen 14. YpaBHeHHs1 M HepaBeHCTBa 28

Tema 14.1 Copepxanue yueOHOro Marepuaia

PasrocuibHOCTH YPaBHCHHI M | PaBHOCHIBHOCTH ypaBHEHHUI 1 HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMbl PABHOCHJIBHBIX IEPEX0iaX B YPaBHEHHSX U

HEpaBeHCTB. OOLIHE METOBI PEIICHNS HepaBeHCTBax. OOLIME METOABI PELICHUs] ypaBHEHHMIl: MEPexXOi OT PaBeHCTBA (GYHKUMHA K PaBEHCTBY apryMEHTOB ISt
MOHOTOHHBIX (DYHKLHMH, METOJ PAa3OXCHHS HAa MHOXHTEIH, METOJ BBEACHHS HOBOW MEPEMEHHOMH, (yHKIHOHAIbHO- 4

rpaduyecKuil MeTox

KOM6HHI/Ip0BaHHOe 3aHATHC

Tema 14.2 CopnepixaHne yaeOHOro MaTepHana
I'paduucckuit METOX PCHICHUA | Ofrye MeTOAB! PelIeHHs] HepaBeHCTB: NepeXxo/] OT CPAaBHEHUS 3HAUCHHH (YHKIHMI K CPAaBHEHHIO 3HAUCHUH apryMEHTOB UL
YPABHEHHI, HEPABEHCTB MOHOTOHHBIX (ByHKIHUI{, METOX HHTEPBANIOB, (DYHKIHOHAIBHO-Tpadmdeckuii MeTo. I paduueckuii MeTox pelieHus ypaBHeHHI
1 HEPaBCHCTB
KomOunupoBanHoe 3aHsTHE 4
Tema 14.3 Copepxanue yueOHOro Marepuaia
YpaBHEHUS U HEPABEHCTBA C MOLyJIEM Onpenenenne Monynsa. Packpeitue Mofayns mno onpeneneHuto. [Ipocreiimne ypaBHEHHMS M HEPAaBEHCTBA C MOJIYJIEM. OK-01, OK-02, OK-03,
ITpuMeneHne paBHOCUIILHBIX I1€PEXOJIOB B ONPEIENICHHBIX TUIIAX YPABHEHHUI U HEPABEHCTB C MOIYJIEM . OK-04, OK-05, OK-06,
OK-07
IIK...
KomOunupoBanHoe 3aHsTHE
Tema 14.4 Copepxanue yaeOHOro Matepuana
YpaBHeHUS u HEPaBEHCTBA ¢ | 3nakoMcTBO ¢ napameTpoM. [IpocTeiinne ypaBHEHNs 1 HEPABEHCTBA C TapaMETPOM
napaMeTpaMu KoMOuHNpOBaHHOE 3aHATHE 6
Tema 14.5 IIpodeccuonanbHO-OPHEHTHPOBAHHOE COJeP:kaHHe (CoAepKaHUe MPUKJIATHOTO MOAY.I5)
CocraBnenue u peuienne | PenreHne TEKCTOBBIX 3a7ad NPo(ecCHOHATLHOTO COAEP KaHUS
HpO(beCCI/IOHaIILHLIX 3a1a4 C IIOMOIIBIO HpaKTuqec[(]/[e 3aHATUA
ypaBHEHHI 8
Tema 14.6 Copepxanue yueOHOro Matepuana
Peurenne 3ajia4. VpaBHeHust 1 | O6mue MeTo/IbI PEIICHNs yPaBHEHHI. YpaBHEHHS U HEPABEHCTBA C MOJIyJIEM H C TTapaMeTpaMy
HEPABEHCTBA
2
IIpaxkTuyeckoe 3anaTue
TIpomexxyrouHasi arrecrauus (JK3amMeH) 6
Bcero: 340

1o kasicooti meme onucvi8aemcs: cooepacanue yiedbHo20 mamepuand (6 OUOAKmMU4eckux eOUHUYax), HaUMeHOBaAHUs HeOOXOOUMbIX TAOOPAMOPHBIX, NPAKMUYECKUX U UHbIX 3anamuil. O0beM 4acos onpedensemes no Kaicool no3uyuu
cmoabya 3.
*[IpogheccuonanbHo-opuenmuposantoe cooepaicanue Modxcen 6bims pacnpedeneHo no pazoeiam (memam) uiu CKOHYeHmpupogano 6 paszoeie Ipuxiadnou mooyiv
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3. YcioBus peajiM3aluy NporpamMmbl 001eo0pa3oBaTe1bHOM AMCIMILNIMHBI

3.1. [l;ist peaju3anuu NPorpaMMbl JUCHHUIIMHDI JOJKHbI ObITH MPELYCMOTPEHBI CJIeAYIOLIME CIeNUAIbHbIe TOMEIeH s
Peanu3anus nporpaMMbl AUCHUILIMHEL TpeOyeT Hanu4aus yaeOHOro KaOiHeTa MaTeMaTHKH.
ObopynoBanue y4eOHOTO KaOHHEeTa:
- IOCAJ0YHBIC MECTa [0 KOJIMYECTBY 00yUJarOIIUXCs;
- pabodee MeCTO IpeHoiaBaTes;
- KOMIUIEKT y4eOHO-HATTLSIIHBIX TOCOOMIA;( DIEKTPOHHBII)
- KOMIUIEKT 3JIEKTPOHHbIX BHCOMATECPHAIIOB;
- 3aJIaHKs U KOHTPOJIBHBIX paboT;
- Ipo)ecCHOHAIIEHO OPHEHTUPOBAHHbIC 3a/IaHMU;
- MaTepHalIbl 3K3aMeHa.
TexHuveckue cpejcTBa 00y4eHus:
- IePCOHATBHBIA KOMIBIOTED C JIMLEH3HOHHBIM IIPOrPaMMHEIM 00ECIIeUeHUEM;
- IPOEKTOP C IKPAHOM.
3.2. Uudopmauuonnoe odecneyenue 00y4eHust
1. g peanu3anuy IporpamMMsl OuOmmoTedHsl (OHI 00pa3oBaTeNbHOM OpraHM3allMU JOJDKEH HMETh IeYaTHbIE /WM JJIEKTPOHHBIE
oOpa3oBaTenbHbIE U HH(POPMAIUOHHBIE PECYPCHI, PEKOMEH/I0BaHHbIE AT HCIIONB30BaHNS B 00pa30BaTeIbHOM IIPOIIeCce, He CTaplile ISITH JIET C MOMEHTa
H3JaHUS.
2. PexoMeH tyeMble TIeYaTHbIE H3JaHHUs [0 peaIn3aluy 0011eo0pa3oBaTelIbHON AUCIUILUIMHBI IPEACTABIICHBI B METOJUYECKHX PEKOMEHIALIUSX
10 OpraHu3aluy 00y4eHuUs.
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4. KoHTpOJIb M OLICHKA Pe3yJIbTATOB 0CBOCHMs! 0011e00pa30BaTEIbHOI AMCUUIIMHBI

KOHTpOJ]b H OLIEHKA PE3YJIbTATOB OCBOCHUA 06meo6pasoBaTem,H0171 JUCHUIIIMHBI PACKPBIBAIOTCS YEPE3 JUCHUIITIMHAPHBIC PE3YIIbTAaThl, HAIIPABJICHHBIC

Ha q)OpMPIpOBaHI/Ie O6U_II/IX n npod)eccnonam,me KOMHCTCHI_II/Ii//I I10 pa3aeiiaM U T€EMaM COACPIKaHUA yqe6Hor0 Martepuala.

Oomas/npodeccuoHaIbHAN
KOMIeTeHI U

Pazgen/Tema

Tun oleHOYHbIX MEPONPHIITUS

OK 01. Beibupats crioco0bl penieHus
3a/1a4 IPOo(ECCHOHAIBHOM e TeNbHOCTH
HPUMEHUTEIBHO

K Pa3JINYHbIM KOHTEKCTaM

P1,Temal.l,1.2,1.31-0/c* 1.4,1.5, 1.6
P2, Temsi 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 T1-0/c, 3.4
P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10,
4.11
PS5, Temsr 5.1,5.2
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 I1-o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-0/¢c,7.8,7.9,
7.10 I-o/c, 7.11,7.12,7.13,7.14,7.15, 7.16, 7.17
P8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5,8.6
P9, Tems1 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 TT-o/c, 11.4, 11.5, 11.6 TT-o/c,
11.7
P12, Temwr 12.1, 12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5 T1-o/c, 14.6

TectupoBanue

YcrTHbli onpoc
MareMaTHYeCcKui JUKTaHT
WnnuBuyanbHas
caMoCTosITeNbHas paboTa
IIpencrasnenue pe3yabTaToB
MPaKTHYECKUX paboT
3amura TBOPUECKUX paboT
3anuTa HHANBUIYJIbHBIX
MIPOEKTOB

KoutponbHnast pabota
BblnonHeHne 9K3aMeHalHOHHBIX
3aJaHui

OK 02. Mcnonb30BaTh COBpEMEHHBIE
CpencTBa MOUCKa, aHANH3a U
HHTepIpeTanuy HHPOPMaLuH, U
MH(OPMALMOHHEIE TEXHOIOIHH IS
BBIMOJIHEHHUS 33124 TPO(ECCHOHATBHOM
JIeATEeITEHOCTH

P1,Tema 1.1, 1.2, 1.3 IT-0/c, 1.4, 1.5, 1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.5 I1-0/c, 2.6
P 3, Tems1 3.1, 3.2, 3.3 TT-o/c, 3.4
P4, Temb1 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0/c,4.8,4.9,4.10,
4.11
P5, Tems1 5.1,5.2
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-0/c,7.8,7.9,
7.10 II-o/c, 7.11,7.12,7.13, 7.14,7.15,7.16, 7.17
P8, 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 TT-o/c,
11.7
P12, Temwr 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 T1-0/c, 14.6

TectupoBanue

YcrHblii onpoc
MaremMaTU4eCKUi AUKTaHT
VHnuBuyansHas
caMoCTosITeNbHAs paboTa
IIpencraBieHue pe3ynbTaToB
MPaKTHYECKHUX paboT
3amura TBOPYECKUX paboT
3amura HHAUBUAYaIbHBIX
IIPOEKTOB

Konrponbhas pabora
BeinonHeHne 3K3aMeHAIMOHHBIX
3aJJaHAKA

OK 03. ITnanupoBaTh ¥ peaan30BbIBATH
COOCTBEHHOE TIPO(ECCHOHANLHOE 1
JINYHOCTHOE Pa3BHUTHUE,
TIPEeIPHHAMATEIBCKYO0 AESTEIbHOCTD B
npodecCHOHABHOM cdepe, HCT0Ib30BaTh
3HaHUS 110 PUHAHCOBOW IPaMOTHOCTH B
PA3IMYHBIX )KU3HEHHBIX CHTYaIMsX

P1,Temal.1,1.2,1.31-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4, 2.5 I1-0/c, 2.6
P 3, Tems1 3.1, 3.2, 3.3 IT-0/c, 3.4
P4, Temn14.1,42,4.3,4.4,4.5,4.6,4.711-0/c,4.8,4.9,4.10,
4.11

P5, Tems1 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 IT-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11

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

P8, Temn1 8.1, 8.2, 8.3, 8.4,8.5,8.6

P9, Tems1 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 TI-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 1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 11-0/c, 14.6

TecTupoBanue

Ycruslii onpoc
MaremMaTU4eCKUH AUKTaHT
WuansunyansHas
camocTosTeNbHas paboTa
Ipencrasnenue pe3ynbTaToB
MPaKTHYECKUX padoT
3amuTa TBOPYECKUX padoT
3amura HHAUBUAYaIbHBIX
IIPOEKTOB

KonrponbHas paboTta
BeinonHeHne 3K3aMeHAIMOHHBIX
3a71aHuH

OK 04. D¢ dexTHBHO B3aNMOIEHCTBOBATH
1 paboTarh B KOJUICKTHBE M KOMaH/Ie

P1,Temal.1,1.2,1.311-0/c,14,1.5,1.6
P2, Temn 2.1,2.2,2.3,2.4,2.51-0/c, 2.6
P 3, Temwr 3.1, 3.2, 3.3 IT-0/c, 3.4
P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c,4.8,4.9,4.10,
4.11
P5 Temsr 5.1,5.2
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11
P7,Temn 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

TecTupoBanue

YcrHslii onpoc
MaremMaTH4eCKUi AUKTaHT
WNuauBunyansHas
camocTosTeNbHAs padoTa
IIpencraBnenue pe3yabTaToB
MPaKTHYECKUX paboT
3amuTa TBOPYECKUX padoT

4 MpoeccuoHanbHoe-0pUEHMUPOBAHHOE COOEPHAHUE
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P8, Temnr 8.1, 8.2, 8.3,84,8.5,8.6

P9, Tems1 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 TT-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 TT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 T1-o/c, 14.6

3amuTa UHAUBUTYaTbHBIX
MIPOCKTOB

Kontponbhas paboTta
BrimoHeHNEe 2K3aMeHAITMOHHBIX
3a1aHAN

OK 05. Ocy1uecTBisiTh YCTHYIO U
MHMCbMEHHYI0 KOMMYHHUKALUIO Ha
rocyJJapcTBEHHOM si3blke Poccuiickoit
Denepanyu ¢ yaeTomM ocobeHHOCTEH
COIMAJIBHOTO H KYJIbTypPHOTO KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6
P2, Temsi 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 T1-0/c, 3.4
P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10,
4.11
PS5, Temsr 5.1,5.2
P1,Temal.1,1.2,1.31I-0/c,1.4,1.5,1.6
P2, Temsi 2.1,2.2,2.3,2.4,2.5I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 T1-0/c, 3.4
P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10,
4.11
PS5, Temsr 5.1,5.2
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 I-o/c, 7.11,7.12,7.13,7.14,7.15, 7.16, 7.17
P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 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 TT-o/c, 11.4, 11.5, 11.6 TT-o/c,
11.7
P12, Temwr 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 T1-o/c, 14.6P 9,
Tems1 9.1,9.2,9.3,94,9.5
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, Temsr 12.1,12.2,12.3
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 TT-o/c, 13.6
P 14, Temp 14.1, 14.2, 14.3, 14.4, 14.5 [T-o/c, 14.6

TectupoBanue

YcrTHbli onpoc
MareMaTHYeCcKui JUKTaHT
WupuBunyansHas
caMoCTosITeNbHas paboTa
IIpencrasnenue pe3yabTaToB
MPaKTHYECKUX paboT
3amura TBOPUECKUX paboT
3amura HHAUBHYAIBHBIX
IIPOEKTOB

KoutponbHnast pabota
BeinonHeHne 3K3aMeHaIMOHHBIX
3aJaHui

OK 06. ITposiBIATE rpakjaHCKoO-
HAaTPUOTUYECKYIO O3ULIUIO,
JIEMOHCTPHUPOBATH OCO3HAHHOE MOBE/ICHHE
Ha OCHOBE TPaIUIIMOHHBIX
00I1IeYeIOBEYECKHX LICHHOCTEH, B TOM
YHCIIE C Y4EeTOM TapMOHHU3ALUH
MEKHAIIMOHAIBHBIX ¥ MEXPEIUTHO3HBIX
OTHOIICHHH, IPUMEHSTH CTaHIAPTHI
AQHTHKOPPYIIHOHHOTO MIOBEICHHUS

P1,Temal.1,1.2,1.311-0/c, 14,15, 1.6
P 6, Temn1 6.1, 6.2, 6.3,6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11
P7,Tems1 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 I-o/c, 7.11,7.12,7.13,7.14,7.15,7.16,7.17
P8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 11-o/c, 14.6

TectupoBanue

YcrHblii onpoc
MaremMaTHYeCKUN TUKTAaHT
WNnpuBunyansHast
camocTosiTeNbHas padoTa
IIpencraBnenue pe3yabTaToB
TPaKTUYECKHX paboT
3ammTa TBOpYECKHX paboT
3amyra HHANBHIYIBHBIX
IIPOEKTOB

KonrponsHras paboTa
BrImosHeHne 3K3aMeHaIMOHHBIX
3aJaHuH

OK 07. ConeiicTBOBaTh COXpaHEHHIO
OKpY>KaloIlel cpepl,
pecypcocOepeskeH IO, IPUMEHSTh 3HAHUS
00 U3MEHEHUH KIINMATa, IPUHIUIIBI
6epesKITHBOTO MPOU3BOCTBA, IPHEKTHBHO
JIeHCTBOBATH B YPE3BBIYAHHBIX CHTYALHSIX

P1,Tema 1.1, 1.2, 1.3 -0/c, 1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4, 2.5 I1-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 T1-0/c, 3.4
P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10,
4.11
PS5, Temsr 5.1,5.2
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9,
6.10 IT-o/c, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 I1-0/c,7.8,7.9,
7.10 -o/c, 7.11,7.12,7.13, 7.14,7.15, 7.16, 7.17
P 8, Tems1 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 TT-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 T-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 11-0/c, 14.6

TectupoBanue

VYcTHbIii onpoc
MaremMaTH4YeCKUH TUKTAaHT
WNnpuBunyansHast
camocTosTeNbHAs paboTa
INpencraBienue pe3yapTaToOB
TPaKTUYECKHX paboT
3amuTa TBOpYECKHX paboT
3amyra HHANBHIYTBHBIX
TIPOEKTOB

KonrponbHhas paboTa
BemonHenne 3K3aMeHAIMOHHBIX
3aJaHAN
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