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1. OBIIIAA XAPAKTEPUCTHUKA PABOYEHN IPOTPAMMBIYUYEBHOM JAACHUIIINHBI
C00.02.01. <KMATEMATUKA»

1.1. Mecro aucuuMnIMHBI B CTPYKTYpe OCHOBHON 00pa30BaTe/IbHOI NPOrPaMMbI:
Vueonas mucrmmmbaa COQO.02.01. «Marematuka» SBIISIETCA 00sM3aTENbHONM YacCThIO

00111e00pa30BaTENBHOTO IMKJIA OCHOBHOW 0O0pa30BaTENbHOM NPOrpaMMbl B COOTBETCTBHUU C

@I'OC CIIO no mpodeccun 23.01.08 «Crecapb Mo peMOHTY CTPOUTEIBHBIX MALITHH»

1.2. Ilean u naanupyemble pe3yJibTaThl 0CBOEHHS! AHCUHILIMHDI:
Peanuzanus nporpammsl yueOHoro npeamera COO.02.01. «Maremaruka» HampaBjieHa Ha
JNOCTHKEHHE LIEJIEH T10:

- ocBoeHHIO oOpazoBarenbHbIX pe3ynbratoB  @I'OC  COO: nuunoctheie (JIP),
metanpeameTrbie (MP), npenmetnsie 6azoBoro (ITP6)

- noArotoBke oOyyaromuxcs Kk ocBoeHuto oomux (OK) u npodeccuonanbubix (I1K)
koMmrereHiii B coorserctBuu ¢ ®I'OC CIIO no npodeccun 23.01.08 Crecapb o peMOHTY
CTPOMTEIBHBIX MAITHH

Koawl IlinannpyemMsble pe3y/ibTaThl OCBOCHHUS AUCHHUILIMHbI BKJIIOYAKOT

O01mme KOMIETEHIINHA

OK 01 Bri6upats ciocoOsI perieHus 3aaa4 npohecCuOHATBPHON IeATeIbHOCTH,
MIPUMEHUTEIFHO K PA3JIMYHBIM KOHTEKCTaM;

OK 02 OcyiecTBIATh MOKCK, aHAJIW3 U UHTEPIIPETAINIO HH(OPMAITUH, HEOOXOTUMOH JJIs
BBITIOJTHEHUS 32,124 ITPO(ECCHOHATTLHOMN IS TEIbHOCTH;

OK 03 [TmaHupoBaTh U peain30BBIBATH COOCTBEHHOE MPO(ECCHOHAIBHOE U IMYHOCTHOE
pa3BUTHE;

OK 04 PaboTaTp B KOUIEKTHBE U KOMaH/e, Y)(PEKTUBHO B3aMMOICUCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KIIHCHTaMH,

OK 05 OcCyIIecTBIIATh YCTHYIO U MUCbMEHHYI0 KOMMYHHKAIIMIO HA TOCYJAPCTBEHHOM SI3bIKE C
y4€TOM 0COOESHHOCTEH CONMAIBHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06 [IposIBISTH IrpaxAaHCKO-NATPUOTHUECKYIO TTO3UIUIO, IEMOHCTPUPOBATH OCO3ZHAHHOE
MOBEJICHHE HA OCHOBE TPAIMIITMOHHBIX 0OLICUEIOBCUECKUX IIEHHOCTECH;

OK 07 CopeiicTBOBaTh COXpaHEHHUIO OKPYKAIOIIEH cpefibl, pecypcocoepekenuto, 3pHeKTUBHO

I[eﬁCTBOBaTL B IlpeL’»B]i»I‘IElI‘/’IH]EJX CUTyalluigX;

IIpodeccrnonanbabIe KOMIIETCHIIAN

[IK1.1 OmnpenensaTh TEXHUYECKOE COCTOSIHME CHCTEM, arperaTtos, Y3J0B, IpUOOPOB
ABTOMOOUIIEH I COXpaHEeHUs pab0TOCIIOCOOHOCTH, IPEAYNPEXKICHUS OTKA30B U
HEHCIIPABHOCTEN.

K 1.3. BBINOIHATE KOMIUIEKC MEPOIIPUATHIH IO COOPKE, PEryIUPOBKE U UCIIBITAHUIO CUCTEM,

arperaToB U y3JIOB aBTOMO6I/IJ'IeI71, JJI1 OOCHKH Ka4€CTBA BBIITOJTHCHHBIX pa60T




Oo0mue
KOMIIETeHIIU U

IInanupyemble pe3y/abTaTbl 00y4eHHUs

Oo0mue

I[ncummnnapnble

OK 01 Bri6upats
CrocoOBI pelIeHNs
3agad
podeccnoHABHO
1 1eATeIIbHOCTH
MPUMEHUTEITEHO

K pa3IHIHBIM
KOHTEKCTaM

JIP 24 roTOBHOCTb K TPYAY, OCO3HAHHUE LIEHHOCTU
MacTepCTBa, TPYAOIIO0UE;

JIP 25 roTOBHOCTH K aKTUBHOW JESTEIHHOCTH
TEXHOJIOTMYECKOM U COLMAIbHOM HAIIPABJICHHOCTH,
CIOCOOHOCTh

WHUIUUPOBATh, IUIAHUPOBATH U

CaMOCTOATCIIbHO BBITIOJIHATE TaAKYIO ACATCIBHOCTD,

JIP 26 wHTepec K pasnuYHBIM cdepam
npohecCHOHANTBHOU JIeATETLHOCTH,
OBiageHne yHUBEpPCAJbHBIMUH Y4YeOHBIMHU

M03HABATEJILHBIMH el CTBUAMU:

a) 0a30BBIC JIOTUUECKUE JICHCTBUS:
dbopMynupoBarth u
aKTyaJIM3upoBaTh NpoOJIEeMy, paccMaTpuBaTh e€e

- CaMOCTOATECIbHO

BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIH IPU3HAK WU
OCHOBaHHUS JUII CpPaBHEHUS, KIACCH(PHUKAIUU H
00001IEeHNS;

- ONpENeNATh LEIH JCATCIIBHOCTH, 3aJIaBaTh
mapaMmeTpsl U KPUTEPUHU UX JOCTHIKCHHUS,

- BBISBJIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBJICHUSAX;

- BHOCHTHh KOPPEKTHBBI B JICATCIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IEJISIM,
OIICHUBATh PUCKH MOCJICICTBUI AeITECIbHOCTH;

- pa3BuUBaTh KpEaTUBHOE MBIIUICHUE TIPH

PCHICHNHU JXU3HCHHBIX r[po6neM

-BJIaJIETh METO/IaMH JJOKA3aTeIbCTB, AJITOPUTMAMHU PELICHUS 3a/1a4; YMEHHE
(bopMynHupoBaTh OIpeaesieH s, aKCHOMBI U TEOPEMBI, IPUMEHSITD UX,
IPOBOJIUTH JJOKA3aTEIbHBIE PACCYX/ICHUS B X0JIC PEIICHUS 3a/1a4;

- YMETh OTIEPUPOBATH MOHATHAMHM: CTETICHb YHCIIA, JIOTapu(M YnCIIa;
YMEHUE BBITIOJHATH BEIYMCIICHUE 3HAYCHUN U TPeoOpa30oBaHUs BRIPAKEHUI CO
CTENEeHsIMH U Jorapudmamu, npeodpazoBaHus APoOHO-PALIMOHATIBHBIX
BBIPAKCHUI;

- YMETh OTIEPHPOBATH NOHATUSAMH: PallMOHATBHBIE, UPPAIIHOHAIBHBIE,
NIOKa3aTebHbBIe, CTETIEHHBIE, JIOTrapU(PMHIUECKIE, TPUTOHOMETPUIECKIE
yYpaBHEHHS U HEPABEHCTBA, MX CHCTEMBI;

- YMETh OTIEPHPOBATH MOHATHIMHA: QYHKIIUS, HETIPEPBHIBHAS (DYHKITHS,
IIPOM3BOJIHAS, TEPBOOOPA3HAS, ONIPEIeICHHBIN HHTETPAJ; YMETh HaXOAUTh
NIPOM3BOJIHBIC DIIEMEHTAPHBIX (DYHKITUH, HCIIOJIB3YsI CITPABOYHBIE MaTepHAIIBI,
UCCJIEIOBATh B MPOCTEUIINX CiTydasX GyHKIIMH HA MOHOTOHHOCTh, HAXOIUTh
HanOOJIBIIIE ¥ HAUMEHBIIINE 3HAYCHHS (PYHKITUH; CTPOUTDH IpaduKu
MHOTOYJIEHOB C UCIOJB30BAaHUEM allllapaTa MaTeMaTUYEeCKOTO aHaJIHu3a;
MPUMEHSITh MPOU3BOIHYIO MPHU PELICHUH 3a/1a4 Ha IBUKEHUE; peliaTh
MPAKTHUKO-OPUEHTUPOBAHHBIE 33/1a4l Ha HAUOOJIbIINE U HAUMEHbILINE
3HAYEHUS], HA HAX0XK/IEHUE ITyTH, CKOPOCTU U YCKOPEHHS,;

- YMETh ONEPUPOBATh MOHATUSAMU: pallMOHANIbHASA (YHKIIMS, TOKa3aTeNbHas
bynkums, crenenHas GyHKIMs, Jorapudmuueckas QyHKIus,
TpUrOHOMEeTpHUecKkue QyHKIUHU, 00paTHbIe PYHKIIUU; YMEHUE CTPOUTH
rpaduky U3y4eHHbIX (PYHKINN, UCTIONB30BaTh TPApUKU IPU U3YUECHUU
MPOLIECCOB U 3aBUCUMOCTEH, P PEIICHUH 3a/1a4 U3 IPYTUX y4EOHBIX
IPEIMETOB U 33/1a4 U3 peaIbHOM KU3HH; BbIpaXaTh (GOpMyJIaMH 3aBUCUMOCTH
MEX/1y BETUUHMHAMY;




0) 6a30BbIC UCCIICIOBATEIBLCKHUC JICHCTBHS:
- BIIQJICTh yueOHo-
HCCIICIOBATCIILCKOM M TMPOEKTHON JESITEIbHOCTH,

HaBBIKaMH

HaBbIKaMU pa3pelIeHus nNpoosem;

- BBISBJIATH INPUUYMHHO-CJIEICTBEHHBIE CBS3U U
aKTyaJlu3UpoBaTh 3ajady, BbIABUraTh TUIIOTE3Y €€
pelieHus, apryMeHThI JUISE
JI0Ka3aTeNbCTBA CBOMX YTBEP)KJICHUM, 3a7aBaTh
rapaMmeTpsl U KPUTEPUU PELICHHUS;

HaXOIUTh

- aHaJ'H/I?:I/IpOBaTB HOJ'Iy‘ICHHI)IC B XO0JI¢C pemeHlxm
3ag1auu pe3y.]'IBTaTBI, KpI/ITI/I‘-IeCKI/I OLICHUBATh HX
JOCTOBEPHOCTh, IPOTHO3MPOBATH H3MCHCHHE B
HOBBIX YCJ'IOBI/ISIX;

-yMETh TIEPEHOCUTH 3HAHMSI B IIO3HABATEILHYIO U
MPAKTHUIECKYIO 00JIACTH KU3HEICATCILHOCTH;

- yYMETh HHTETPHPOBATh 3HAHHUS W3 Pa3HBIX
MpeAMETHBIX 00J1acTeH;

- BBUIBMraTh  HOBBIC  HJICH, IIpellarath
OPUTMHAJILHBIC TIOJIX0/IbI U PEILICHUS;

M CIOCOOHOCTH  HMX  HCIIOIL30BaHUS B

MO03HABaTEILHON U COHHaHBHOﬁ ITPAKTHUKE

- YMETh pellaTh TEKCTOBBIE 3a/1a4M Pa3HbIX TUIIOB (B TOM YHUCIIE Ha
IPOIICHTHI, JI0JIM U YacTH, Ha JIBUXKEHHUE, paboTy, CTOUMOCTh TOBapOB U YCIIYT,
HAJIOTH, 32/1a41 U3 O0JIACTH YIIPABIICHUS JIUYHBIMU U CEMEHHBIMH
(uHaHCaMM); COCTABJIAThH BbIPAXKEHUsI, ypaBHEHNU S, HEPABEHCTBA U UX
CUCTEMBI 10 YCIIOBUIO 33]Ia4ul, UCCIIEI0BATh [TOJIyY€HHOE PEIICHNUE U
OILICHUBATh M1PaBA0N0I00HOCTb PE3yJIbTaTOB;

- YMETh ONIEpUPOBATh MOHATUSAMU: CpeHEe apu(PMETHIECKOe, ME/IMaHa,
HauOoJIbllIee U HAMMEHbIIee 3HaUeHUs, pa3Max, AUCIepCHs, CTaHAapTHOE
OTKJIOHEHHUE YMCIIOBOTO HAbOpa; yMETh U3BJIEKaTh, UHTEPIPETUPOBATH
uH(pOpMalLMIO, IPEICTABICHHYIO B TabIMIlaX, Ha [Uarpammax, rpaukax,
OTpaXarollylo CBOICTBA pealIbHBIX MTPOLIECCOB U SBJICHUH; MPECTABIATD
MH(GOPMALIMIO C TIOMOILBIO TaOJIUIL M TUarpamMm; UCCIe10BaTh CTATUCTUYECKUE
JaHHbIE, B TOM YHCJIE C IPUMEHEHHEM IrpaUuecKuX METOJ0B U AJIEKTPOHHBIX
CPEICTB;

- YMETb ONIEPUPOBATH MOHATHUSIMH: CITyJaiHBIN OIBIT U CTydaliHOE COOBITHE,
BEPOSITHOCTH CITy4aifHOTO COOBITHS; YMEHUE BBIYUCIIATH BEPOSITHOCTD C
UCIIOJIb30BaHUEM TpadUueCKUX METOI0B; MPUMEHATH GOPMYJIbI CIOKEHUS U
YMHO>KEHUS BEPOATHOCTEN, KOMOMHATOPHBIE (PAKTHI U GOPMYIIBI IIPH
pEIlIeHNH 3a]]a4; OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITUI; 3HAKOMCTBO CO
CIIy4ailHbIMU BEJIMYMHAMU; YMEHHUE MPUBOIUTH IPUMEPHI MPOSIBICHUS 3aKOHA
OOJBIINX YKCEN B IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMETh ONEPUPOBATH MOHATUAMU: TOUKA, IPSIMast, TUIOCKOCTD,
MPOCTPAHCTBO, IBYTPAHHBIN YroJI, CKPEIIUBAIOIINUECS TIPSIMbIE,
NapauIeIbHOCTh U NEPIEHIUKYISIPHOCTh MPSIMBIX U TIOCKOCTEH, yroJl Mexay
IPSIMBIMU, YTOJI MEX]TY TIPSIMOM U TUIOCKOCTBIO, YTOJI MEXKIY IIIOCKOCTSIMH,
paccTosiHUE OT TOUKHU J0 IJIOCKOCTH, PACCTOSIHUE MEXKY IPSIMBIMH,
paccTosIHAE MEXy TUIOCKOCTSIMHU; YMEHUE UCIOJIb30BaTh IIPU PELICHUN 33]1a4
U3y4YeHHbIE (PAKTHI U TEOPEMBI IUIAHUMETPHUH; YMEHHUE OLICHUBAThH pa3Mephbl




00BEKTOB OKPYXKAIOIIEr0 MHUPA;

- YMETh ONEPUPOBATH MOHATUSIMHU: MHOTOTPAHHUK, CEYCHUE
MHOTOTpaHHHKa, Ky0, mapauieNienuIie], pu3Ma, mupaMmuaa, Gurypa u
MOBEPXHOCTh BpALICHUS, IUJIMH]IP, KOHYC, Iap, chepa, cedeHus GUrypsl
BpAIEHHS], TUIOCKOCTh, KaCAIOMIasAcs Chephl, IITUHIIPA, KOHYCa, TUIOIAIb
MIOBEPXHOCTHU MUPAMHU/IBI, IPU3MBI, KOHYCA, IIHJIMHIPA, TUIOMAAb chepsbl,
00beM Ky0a, TpsIMOYTOJIBHOTO MapasuleieuIieia, TUPaMHUIbl, TTPU3MBI,
IIMHApPA, KOHYCa, [1apa; yMeHHne N300pakaTh MHOTOTPAHHUKH H
MOBEPXHOCTH BPAICHUS, KX CEUCHUS OT PYKH, C TIOMOIIBIO YePTEIKHBIX
WHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB; yMEHHE PAcIO3HABATh CHMMETPHIO B
NPOCTPAHCTBE; yMEHHE Paclio3HaBaTh MPAaBUIbHBIE MHOTOTPaHHUKH;

- YMETh OTIEPHPOBATH MOHITHAMU: TBU)KEHUE B TPOCTPAHCTBE, ITOI00HBIC
¢Gurypsl B mpoCTpaHCTBE; UCIIOJIB30BaTh OTHOIIEHUE TUIOIIA e
MOBEPXHOCTEH U 00BEMOB MOJAOOHBIX (PUTYp TIPH PELICHUHN 3a/1a4;

- YMETh BBIUYUCIISITh FT€OMETPUUECKHE BEMYMHBI (JUTUHA, YroJl, IIOMab,
00beM, TIJI0MA L TIOBEPXHOCTH ), UCTIOJIB3YS U3yUYEeHHBIE (DOPMYITBI U METOJIBI;
- YMETH ONIEPUPOBATh MOHATUAMU: IPSIMOYTOJIbHAsA CUCTEMA KOOPIMHAT,
KOOPJMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAJISIPHOE IPOU3BE/ICHUE,
yroJl MeXAy BEKTOpaMU, CyMMa BEKTOPOB, ITPOM3BEICHIE BEKTOpa HAa YUCIIO;
HAXOAMTh C MMOMOUIBIO U3YYEHHBIX POPMYI KOOPAUHATHI CEPEIUHBI OTPE3Ka,

paccTosiHie MEX]Ty ABYMS TOUKaMU;

- YMETh BBIOMPATH MOAXOSAIINI U3Y4eHHBIH METOI ISl pElIeHHs 3a/1a4H,
pacro3HaBaTh MaTeMaTH4eckue (PakThl U MaTeMAaTUYECKUE MOJICNIH B
MPUPOJIHBIX U OOIIECTBEHHBIX SIBIICHUSX, B UCKYCCTBE; YMEHHE MPUBOIUTH
pUMEpbl MATEMAaTHYECKUX OTKPBITHH POCCUICKOIN 1 MUPOBOM
MaTeMaTHYeCKON HayKH.

- YMETh OMEPUPOBATH MOHATHIMU: OTIpeeNIeHHe, aKkCHoMa, TeopeMa,
CJIeZICTBHE, CBOMCTBO, IPU3HAK, 10KA3aTEIILCTBO, PABHOCHIIBHBIE




(bopMynHupOBKH; yMEHHE (GOPMYIUPOBATH OOPATHOE M MPOTHBOIIOJIOKHOE
YTBEPKACHUE, IPUBOUTH IPUMEPHI U KOHTPIPUMEPDI, UCIOIb30BATh METO T
MaTeMaTHYeCKON MHAYKIUH; IPOBOANUTh JOKa3aTeIbHbIE PACCYXKJIEHUS IIPU
peLIeHNH 3a]1a4, OLIEHUBATh JIOTMYECKYIO IPABUIIBHOCTh PACCYXKACHUM;

- YMETb ONIEPUPOBATH MOHATUSMU: MHOYKECTBO, [10JIMHOKECTBO, OIIEpallun
HaJ MHO’KECTBaMM; YMEHHE HCII0JIb30BATh TEOPETUKO-MHOXKECTBEHHBIN
anmnapar JJIsl OTIMCaHus PEaJIbHBIX MPOIIECCOB U SIBJICHUI NP PEIICHUH 3a]ad,
B TOM YHCJI€ U3 JPYTrUX y4eOHBbIX IPEIMETOB;

- YMETh ONIepUpPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad, nepeBo, UK, rpad
Ha TUIOCKOCTH; YMEHHE 3a/1aBaTh U ONHKCHIBATh rpadbl pa3InyHbIMU
croco0amu; UCTIOJIb30BaTh rpadbl MpU PELICHUH 3a/1a4;

- YMETb CBOOOJIHO ONIEPUPOBATH MOHITUSIMU: COUETaHHE, IEPECTaHOBKA,
YUCJIO COYETaHUH, YNCIIO TIEPEeCTaHOBOK; OMHOM HbI0TOHA; yMeHME
IPUMEHATh KOMOUHATOPHBIE (DAKThI U pacCyKIEHUs Ul PELIEHUs 3a/ay;

-YMETb ONEPUPOBATh NOHATHAMM: HATYpaIbHOE YUCIIO, LIEJIOE YHCIIO,
OCTaTOK 10 MOJYJII0, PAllMOHAJILHOE YHCII0, HPPALIMOHAIBHOE YHCIIO,
MHOYECTBA HaTypaJIbHBIX, LIEJIbIX, PALIMOHAIBHBIX, ICHCTBUTEIIBHBIX YUCEI;
YMEHHUE UCIO0JIb30BaTh IPU3HAKU AEITMMOCTH, HAUMEHbILINI 00N AeTUTENb
U HauMeHblllee o01ee KpaTHoe, anropuT™ EBKinja npu peleHuy 3ajay;
3HAKOMCTBO C Pa3JIMYHbIMH [TO3UIIMOHHBIMU CUCTEMaMU CUUCIICHHUS,;

- YMETh CBOOOJIHO ONEPUPOBATH MOHATUSAMMU: CTENEHB C LIEIbIM
nokaszareseM, KOpeHb HaTypajbHON CTENEHH, CTENEHb C pallMOHATIbHBIM
HoKa3aTeseM, CTEeNeHb C JeHCTBUTEIbHBIM (BELIECTBEHHBIM) IIOKAa3aTeseM,
jorapudm yucia, CUHYC, KOCUHYC U TaHI'€HC ITPOU3BOJILHOTO YHUCIIA;

- YMETb ONIEPUPOBATH MOHATUAMU: TOKIECTBO, TOKAECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHNE, HEPAaBEHCTBO, CHCTEMA YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHOCTh YPABHEHUM, HEPABEHCTB U CUCTEM,
palyoHalIbHbIE, UPPALIMOHAIBHBIE, TOKA3aTENIbHbIE, CTCIICHHBIE,




JorapupMHUUECKUe, TPUTOHOMETPUIECKHE YPAaBHEHNUS, HEPABCHCTBA U
CUCTEMBI; YMEHUE PEllIaTh YPaBHEHUsI, HEPABEHCTBA U CUCTEMBI C TIOMOIIIbIO
Pa3IUYHbIX IPUEMOB; PEIlIaTh YPaBHEHMsI, HEPABEHCTBA U CUCTEMBI C
apaMeTpoM; IPUMEHSTh YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI JUIsl PEILICHUS
MaTeMaTHYECKUX 33/1a4 ¥ 337a4 U3 pa3IMuHbIX 00acTell HAyKU U pealbHON
KU3HH;

-yMeTh CBOOOIHO ONEPUPOBATh MOHATUAMU: TpaduK QYHKIMH, 0OpaTHas
GyHKUMS, KOMIO3ULIKS QYHKIUH, TMHETHAas QYHKIMS, KBaJpaTUuHas
byHK1Ms, creneHHas QyHKIMS C LeIbIM MoKa3aTelleM, TPUTOHOMETPUYECKUE
byHKIIMH, 0OpaTHBIE TPUTOHOMETPUYECKUE (PYHKIINH, TOKa3aTeIbHas U
norapudmuueckas GyHKIIMH; YMEHUE CTPOUTH Ipaduku (YHKIIHI, BHIIOIHATh
npeoOpazoBanus rpadukoB QyHKIUI;

YMEHHUE HCI0JIb30BaTh rpauku GYHKIUHN U N3y4eHHs IPOLECCOB U
3aBUCUMOCTEH MPH PELICHUN 3aa4 U3 IPYTUX ydeOHbIX IPEAMETOB U U3
peanbHOM )KU3HHU; BBIpaKaTh (POPMyIaMy 3aBUCUMOCTH MEX 1y BEJIMYMHAMU;

yMEeHHUE CBOOOHO OIEPUPOBATh MOHIATUAMU: YETHOCTh (DYHKIINHY,

HNEPUOJUYHOCTb (DYHKLIUHU, OTPAaHUYEHHOCTb (DYHKIIMU, MOHOTOHHOCTb
(GyHKIUY, SKCTpeMyM (PyHKIMH, HauOoJIblllee U HauMEHblIee 3HaYeHUs
(GYHKIMY Ha IPOMEXYTKE; YMEHHE IPOBOAUTH UCCIIEI0BaHUE QYHKIUH;

YMEHHUE HCII0JIb30BaTh CBOIMCTBA U rpaduKu PYHKLUHN JUIs peleHHs
yYpaBHEHMI, HEpPAaBEHCTB U 33/1a4 ¢ IapaMeTpamMu; n300pakaTh Ha
KOOP/AMHATHOH IJIOCKOCTH MHOKECTBA PELLICHUN YpaBHEHUH, HEPABEHCTB U UX
CHCTEM;

- YMeTh CBOOOJIHO ONEPUPOBATH MOHATUSAMHU: MTOCIEIOBATEIBHOCTD,
apudMeTHuecKas IporpeccHsi, reoMeTpuyeckas nporpeccus, 0eCKOHEYHO
yOBbIBaroIasi reoOMeTpUYecKas IPOrpeccus; yMeHUe 3a/1aBaTh
MOCJIeI0BATEIbHOCTH, B TOM YHCJIE C TOMOIIBIO PEKYPPEHTHBIX (OPMYIT;

- YMETh ONEPUPOBATH MOHATUSMU: HENPEPHIBHOCTH (DYHKLIUHU, ACUMITOTHI
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rpaduka GyHKIUH, IepBast 1 BTOpas MPOU3BOAHAS (PYHKIIHH,
TEOMETPUYCCKU U (PU3MUYECKUI CMBICI MPOU3BOTHOM, TEPBOOOpaA3HAs,
OTIpE/ICTICHHBIN MHTErpall; yMEHHE HAXOAUTh ACUMIITOTHI rpaduka GyHKIUH;
YMEHUE BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IIPOU3BENICHHSI, YACTHOTO U
KOMIO3UIIUH (PYHKIMN, HAXOTUTHh YPaBHEHHUE KacaTeIbHON K rpaduKy
byHKIIUY;

YMEHHUE HCII0JIb30BaTh MPOU3BOIHYIO JUIsl UCCIETOBAHMS (DYHKIMH, IS
HAXOJKJICHUS HAMITYYIIETO PEIICHHUS B IPUKIAHBIX, B TOM YUCIIE COIHAIBHO-
HKOHOMHUYECKUX U (GU3UIECKUX 3aadax, IS OMPEIesIeHUs] CKOPOCTH U
YCKOPEHUST; HAXOIUTh IO ¥ 00BEMBI (PUTYpP ¢ IOMOIIBIO HHTETpaa;
NPUBOJUTH TIPUMEPHI MATEMaTHYECKOTO MOJICTTMPOBAHUS C TIOMOIIBIO
nuddepeHInanTbHBIX YPaBHEHUI;

- YMETh OTIEPHPOBATH MOHITHAMHU: KOMIUIEKCHOE YHCIIO, COTPSHKEHHBIE
KOMILUIEKCHBIC YMCIIa, MOAYIIb U apTYMEHT KOMIUIEKCHOTO YHcia, hopma
3aMycy KOMIUIEKCHBIX Yucell (TeoMeTpudeckas, TPUrOHOMETpHYEcKas 1
anreOpanyveckas); yMeTh IPOU3BOAUTH apu(PMETHIECKHE NEHCTBUS C
KOMIUIEKCHBIMU YHCTIAMU; IPUBOJAUTD IPUMEPHI UCIIOJIb30BAHUS
KOMIUJIEKCHBIX YHCENT,;

- YMETh CBOOOIHO ONIEPUPOBATh MOHATUSMU: CpeaHee apupMETHUECKOE,
MearaHa, HauboJblllee M HaMMEHbIIIee 3HaUeHUs, pa3Max, TUCIepCHus,
CTaH/IApPTHOE OTKJIOHEHHE ISl OMMCAHMSI YUCIIOBBIX JaHHBIX; YMEHUE
UCCJIEIOBATh CTATUCTUYECKUE JJAHHBIC, B TOM YUCJIE C IPUMEHEHHEM
rpaduuecKux METOJ0B U ANIEKTPOHHBIX CPENICTB; TpaduyecKl UCCIea0BaTh
COBMECTHbIE HAOIIOACHUS C TIOMOIIBIO TUarpaMM pacCerBaHUs U JTMHEHHON
perpeccuu;

- YMETh HaXOJIUTh BEPOSITHOCTH COOBITHI C UCIIOIB30BaHNEM TpadUIECKIX
METO/I0B; IPUMEHSTH JJIs pelieHHs 3a/1a4 GOPMYJIIbI CIO0KEHUS U YMHOKECHUS
BEPOSATHOCTEH, POPMYITy IIOJTHON BEpOSITHOCTH, popMyny bepryiu,
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KOMOMHATOpHBIE (DAKTHI U (POPMYIIBI; OLICHUBATH BEPOSITHOCTH PEATbHBIX
COOBITHH; YMEHHUE OTIEPUPOBATH MOHATHIMU: CITydailHas BEJIHMUMHA,
pacripenienieHue BEpOsITHOCTEH, MaTeMaTUIECKOE OXKUJaHNE, TUCTIEPCHS U
CTaHJAPTHOE OTKIOHEHHE CITy4ailHOW BEJIMYHMHBI, (PYHKIIUU PACTIPEICICHUS U
IUIOTHOCTH PAaBHOMEPHOTO, TOKA3aTeIbHOTO M HOPMAJIBHOTO Paclpe/e/ICHUN;
YMEHHE HCI0JIb30BaTh CBOMCTBA N3YUCHHBIX PACIPEACTICHUN ISl PEIICHUS
3aJa4; 3HAKOMCTBO C MOHATHSMH: 3aKOH OOJIBIIINX YUCEIT, METO bl
BBIOOPOYHBIX UCCIIEOBAHUI; YMEHUE TIPUBOIUTH TPUMEPHI TPOSIBIICHHS
3aKOHa OOJIBIINX YUCEI B IPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMETh CBOOOTHO OTIEPHPOBATH MOHATHIMU: TOUKA, MPSIMast, TNIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JTy4, INIOCKUN YroJ1, IBYTPaHHBIN yroJl, TPEXIPaHHBINA
yTOJI, IepeceKaromuecs, mapauleIbHbIe U CKPEIINBAIONINECs TPSMBIE,
NapaIeIbHOCTh U MEePIEHANKYIIIPHOCTD MPSMBIX U TUNIOCKOCTEH, YTOJI MEXKTy
HPSMBIMH, YTOJI MEKIY MPSIMOU U IIIOCKOCTBIO, YTOJI MEXK/TY TUNIOCKOCTSIMHU;
YMEHHE UCTI0JIb30BATh ITPH PEIICHUHN 33/1a4 N3yYeHHBIE (PAKTHI U TEOPEMBI
IUTAHUMETPHUH; YMEHHE OLICHUBATh Pa3Mepbl 00BEKTOB B OKPY)KAIOIEM MUPE;
YMEHHE OTIepHUPOBATh MOHATUSAMH: MHOTOTPAaHHHK, CEYEeHHE MHOTOTPaHHHKA,
NpaBUIBHBII MHOTOTpaHHUK, IPU3Ma, NHpaMuaa, purypa u moBepXHOCTh
BpaIIeHUs, UIHMHIP, KOHYC, map, cdepa, pa3BepTKa MOBEPXHOCTH, CEYCHUS
KOHYyCa M IWINH]IPA, apajyieJIbHbIe OCH MM OCHOBAaHHIO, CEYCHHUE I1apa,
IUTOCKOCTBD, Kacaromasics cepsl, IINHAPA, KOHYCa; YMEHUE CTPOUTH
CeYeHHEe MHOTOTPaHHUKA, N300pakaTh MHOTOTPaHHUKH, (DUTYPHI U
HOBEPXHOCTH BPAILECHHS, UX CEUCHHUSI, B TOM YHCIIE C TIOMOIIBIO AIEKTPOHHBIX
CPE/ICTB; YMEHHUE IPUMEHSTH CBOMCTBA FEOMETPUYECKUX (UTYD,
CaMOCTOSITEIEHO (POPMYIHPOBATH ONPENENICHNS U3Yy9aeMbIX (QHUTYD,
BBIJIBUT'aTh TUIIOTE3bI O CBOMCTBAX U MPU3HAKAX FEOMETPUUECKUX (uryp,
000CHOBBIBATh UJIM OTIPOBEPTaTh UX; YMEHHUE MPOBOIUTH KIacCU(UKAIIIO
¢Guryp no pazaMyHbIM NPU3HAKaM, BBITIOJIHATH HEOOXOAUMBIE
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JIOTIOJTHUTEIIHHBIE TTIOCTPOCHHS,;

- yMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: TUIOMIAb GUTYPBI, 00BEM
(GuUrypsl, BeIMYMHA yIiia, pACCTOSHHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSTHHUE
MEXTy IPSIMBIMH, PACCTOSTHUE MEXKTy TUIOCKOCTSMH, IUIOMIAL Cephl,
TUTOINAb TOBEPXHOCTH TTHPAMHUJIBI, IPU3MBI, KOHYCa, IIMIIMHIPa, 00beM Kyoa,
IPSIMOYTOJIBHOTO TMapajuIeNeuIe/1a, MMPaMuIbl, PU3MBIL, IMIINHAPA, KOHYyCa,
n1apa; yMeHue HaXoJAUThb OTHOLIEHHE 00bEMOB MOAOOHBIX QUTYD;

- yMeTh CBOOOJTHO OTIEPHPOBATH TIOHSATHIMH: JBIKEHHE, TapaIJIeIbHBIN
NepeHOC, CHMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE, TIOBOPOT,
npeoOpazoBaHue No00us, MoA00HbIE GUTYpHI; YMEHUE pacliO3HABaTh PaBHBIE
¥ TI0ZI00HBIe (PUTYPHI, B TOM YHCIIE B IPUPOJIE, UCKYCCTBE, apXUTEKTYPE;
YMEHHUE HCII0JIb30BaTh TEOMETPUIECKUE OTHOMICHHS, HAXOIUTh
reOMETPUYCCKHIE BETUYHHBI (JUTHHA, YToJI, IJIOMah, 00BEM) IIPH PEIICHUN
3a7la4y U3 APYTUX y4eOHbIX IPEAMETOB U U3 PealbHON KU3HH;

- yMeTb CBOOOJIHO ONEPHPOBATH MOHATHAMHU: IPAMOYTOJIbHAs CHCTEMA
KOOP/IMHAT, BEKTOP, KOOPAMHATHI TOUKH, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, IPOM3BEACHUE BEKTOPA HA YHUCJIIO, Pa3JI0KEHUE BEKTOpa 1o 0a3ucy,
CKaJIIPHOE IIPOM3BE/ICHUE, BEKTOPHOE IIPOU3BEICHHE, YTOJ MEXIY
BEKTOPaMH; YMEHHUE HCII0JIb30BaTh BEKTOPHBIA U KOOPJUHATHBINA METOJT AJIs
pelLIeHHs FTeOMETPUYECKUX 3a]au 1 3a/1a4 JPYruX y4eOHbIX IPEIMETOB;
ONEpUPOBAThH MOHATHAMMU: MaTpulia 2x2 u 3x3, onpeAeauTeab MaTPULIbI,
IreOMETPUYECKUI CMBICIT OIIPEAeTUTENS;

- YMETh MOJICJINPOBATh peallbHbIE CUTYAI[MH Ha SI3bIKE MaTEMAaTUKH;
COCTaBJISITh BBIPA)KEHMS, yPABHEHUS, HEPABEHCTBA U MX CUCTEMBI 110 YCIOBHIO
3aJauu, UCCIIEe0BaTh NOCTPOCHHBIE MOJIENIU C UCIIOJIB30BAHUEM arlapara
ayreOpbl, HHTEPIPETUPOBATH MOJIyYEHHBIH pe3ynbTaT; CTPOUTh
MaTeMaTHYeCKUE MOJEIH C TIOMOLIbIO F€OMETPUYECKUX MOHATUH U BEJIMUHH,
pelaTh CBA3aHHbIE C HUMU MIPAKTHYECKHE 33]Jau; COCTABIISATh
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BEPOSATHOCTHYIO MOJIETIb U UHTEPIPETUPOBATH IIOJIyUYEHHBIN PE3YJIbTAT;
pemaTh IpUKIaJHbIe 331a4l CPEICTBAMHU MATEMAaTUYECKOTO aHAJIN3a, B TOM
YHCIIE COLMAIbHO-?KOHOMUYECKOTO U (PU3MUECKOTrO XapaKTepa;

- YMEHHE BBIOMPATh MOAXOAAIIMI METO [l PELLIEHUS 3aa4u; IOHUMaHue
3HAYMMOCTH MaTE€MaTHKU B U3yYEHUU IPUPOIHBIX M 00IIECTBEHHBIX
IIPOLIECCOB U SIBJICHUH; YMEHHUE PACIO3HABATh IPOSIBICHUE 3aKOHOB
MAaTE€MAaTHKHU B UCKYCCTBE, YMEHUE IPUBOJAUTH IPUMEPBI MATEMATHYECKUX
OTKPBITHM POCCUMCKON U MUPOBOM MaTEMaTUYECKON HAyKH

OK 02
Hcnons30BaTh
COBpPEMEHHBIE
CpeJlcTBa MOKCKA,
aHaIu3a u
WHTEpIpETAun
nHpopManuu, u
nH(pOpPMaITMOHHBIC
TEXHOJIOTHH JIJISI
BBITIOJTHCHHS 3a7a4
pohecCHoHATBHO
W NesITeIbHOCTHU

B 00s1acTH IEHHOCTH HAYYHOT O MO3HAHMS
JP 33
COOTBETCTBYIOIIETO
pa3BUTHS HAyKH H OOIIECTBEHHON TPAKTHUKH,
anore KYJIBTYP,
CIOCOOCTBYIOLIETO OCO3HAaHUIO CBOEr0 MecTa B
MOJIUKYJIBTYPHOM MUDE;

JIP 34 coBeplIeHCTBOBAHUE
YUTATEJIbCKOU

chOpMUPOBAHHOCTh  MHPOBO33PCHUS,

COBPEMEHHOMY  YPOBHIO

OCHOBaHHOTI'O Ha

SI3LIKOBOH U
KYJIbTYPBI KaK

B3aHMOI[eI>10TBPI5I MCXAYy JIIOAbMHU MW I1I0O3HAHHUA

CpeacTBa

MUpa;
JP 35
NEeSITENLHOCTH,
MIPOEKTHYI0 M HCCIEI0BATEIbCKYIO NESATEIHOCTh

OCO3HaHHC OCHHOCTH

OCYIICCTBJIATH

Hay4YHOH
TOTOBHOCTb

HWHAUBUAYAJIbHO U B I'pYIIIIC.

OBinageHne yHHUBEpPCAJIbHBIMH  Y4eOHBIMH
M03HABATEJILHBIMH el CTBUSAMU:

B) paboTa ¢ uHpopmanueii:

- BJIaJICTh HaBBIKAMU MOJY4YEHUS HWHPOpPMALUU

N3 UCTOYHHUKOB pa3HbIX TUIIOB, CAMOCTOATCIILHO

- YMETh ONEpPUPOBATh MOHATHAMHU: pallMOHANIbHAsA (YHKIIMS, OKa3aTelIbHAs
byHKIHA, byHKIHA, byHKIIAS,
TpUrOHOMEeTpHueckue (QYHKIHUH, oOpaTHble (QYHKIHWHU; YMEHHE CTPOUTh
rpaguky M3y4eHHBIX (DYHKUMN, MCHOJIB30BaTh TIpaQUKU TNpU HIyUEHHUH

CTEIEHHAas norapudmuueckas

MPOIIECCOB M 3aBUCHUMOCTEH, TpPH pEIICHUH 3a7ad W3 JAPYrux y4eOHBIX
IPEeIMETOB U 3aJ[ad U3 pealbHOM )KU3HH; BBIpaXXaTh (POpMyJIaMU 3aBUCUMOCTHU

MEX/1y BETUUMHAMY;

- yMeTb OIEpUPOBaTH TMOHATHUAMHU:  TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, YypaBHEHHE, HEpPAaBEHCTBO, CHUCTeMa YypaBHEHUH U
HEPAaBEHCTB, PABHOCUJIBHOCTb  YpaBHEHUN, HEPAaBEHCTB U  CHUCTEM,
paloHaIbHbIE, uppanoHajIbHbIE, MOKa3aTeNbHbIE, CTETICHHBIE,
jgorapumMuyuecKkre, TPUTOHOMETPUYECKHUE YypaBHEHUS, HEpPAaBEHCTBA U

CUCTCMBbI; YMCTb PCIIATh YPABHCHHUSA, HECPABCHCTBA U CHUCTCMbI C IMOMOIIBIO

pa3IMyYHBIX [PUEMOB; pellaTh YPaBHEHUS, HEPAaBEHCTBA U CHCTEMBI C
napaMeTpoM; MPUMEHSITh YPaBHEHHsI, HEPABEHCTBA, X CUCTEMBI JUIS PEIICHUS
MaTeMaTHYeCKUX 3a7lad U 33734 U3 Pa3luYHbIX 00JIacTeil HAyKU M PeaTbHOM
JKH3HH;

- YMeTh CBOOOJIHO OMEPHUPOBaATh MOHSATUSMU: JABIDKEHHUE, MapajlieIbHBIN
NEPEeHOC, CHUMMETPUsI Ha TIUIOCKOCTH U B

npeoOpa3oBaHue MoA0Ous, NOJ0OHBIE (PUTYPBI; YMETh paclo3HaBaTh paBHbBIE

IIPOCTPAHCTBE, TIOBOPOT,
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OCYIIECTBIISITh TIOUCK, aHAIN3, CUCTEMAaTH3AIHIO U
WHTEPIPETAINIO HHPOPMAIH PA3IUIHBIX BUIOB U
(dhopM TIpeIcTaBICHMS;

- co3laBaTh TEKCTHI B Pa3JIMYHBIX (hopMaTax c
y4eTOM Ha3HaueHWss WHPOPMALUU H IEJIeBOH
ayIuTOpUH, BBIOMpas ONTHUMAJIbHYIO  (GopMy
MPEJCTABIICHHS U BU3YaIH3alINN;

- OIIGHWBATh JIOCTOBEPHOCTh, JIETUTUMHOCTH
nHQOpPMAIMK, €€ COOTBETCTBHE TIPABOBBIM U
MOPAITEHO-ITHYECKHM HOPMaM;

- WCIIOJIb30BaTh CpeACTBa MH(POPMAIMOHHBIX U
KOMMYHHMKAI[UOHHBIX TEXHOJOTUH B pEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX U
OpraHM3al[MOHHBIX  3aJa4 ¢  COOIIOJCHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH,
TUTHEHBI, PECypcoCOepeKeHUs, MPaBOBBIX U
9TUYECKUX  HOPM, HOpM  UHGOPMaIMOHHOMN
0€30I1aCHOCTH;

- BJIaJIETh HABBIKAMHU PACIO3HABAHMS M 3aIIUTHI
nHpopManun, HHGOPMAIMOHHONW O€30MacHOCTH
JTUYHOCTH

U T0J00HbIE (QUIypbl, B TOM YHCJIE B IMPUPOJIE, UCKYCCTBE, APXUTEKTYpE;
YMETb HCII0JIb30BATh reoMeTpUYECKue OTHOLIECHMUS, HaXOJUTb
F€OMETPUYECKUE BEJIMYMHBI (IJIMHA, YroJ, IUIoadb, 00BbEM) MPU PELICHUU
3a/1a4 U3 APYrux yueOHbIX MPEAMETOB U U3 PeaIbHOU KU3HU
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OK 03
[imanupoBaTh 1
peaan30BBIBATH
COOCTBEHHOE
poheccHoHaTBHO
W JINYHOCTHOE
pa3BUTHE,
MpeIIpUHIMATENb
CKYIO
NeATeIbHOCTD B
podeccrnoHaIbHO
i chepe,
WCTIOJIH30BAaTh
3HaHUS 110
¢buHaHCOBOMI
PaMOTHOCTH B
Pa3ITUIHBIX
KM3HEHHBIX
CHUTYaIHIX

B odaacTu AYXOBHO-HPABCTBEHHOI0
BOCIIMTAHUS:
JIP 12 chopMHupOBaHHOCTE HPABCTBEHHOTO

CO3HaHHMs, 3THYECKOTO ITOBEICHUS;
JIP 13 crocoOHOCTh OlLIEHHBATh CUTYalUI0 M
IIPUHUMATE OCO3HAHHBIC PEIICHUSA, OPUCHTUPYAICH
Ha MOPaJIbHO-HPABCTBCHHBIC HOPMbI U HICHHOCTH,
JP 14
HOCTPOCHUE YCTOMYMBOTO OYIyILEro;

OCO3HAaHWE JIMYHOTO BKJIaJa B
JIP 15 OTBETCTBEHHOE OTHOIIEHHE K CBOUM
poauTensM W (WIM) JPYyrdM YJI€HaM CEMbH,
OCHOBE OCO3HAHHOTO

CO3JaHHUIO CEMBH  Ha

NPUHATHAS ~ IIEHHOCTEM  CEMEWHOM KU3HM B

COOTBETCTBHUU C TpaauluaMH HapoaoB Poccny;
Osaanenue

peryisiTHBHBIMH J1CHCTBHSAMH

a) CaMOOPTraHMU3aITUs:

YHHMBeEpCaJIbHbIMU

- CaMOCTOSITEJILHO OCYILIECTBIISTh
MM03HABATEIBHYIO NesITeNbHOCTb, BBISIBJISITH
poOIeMsl, CTaBUTh u dbopmynpoBaTh
coOCTBEHHbIE  3amaud B 0Opa3oBaTeNbHOM

ACATCIIBHOCTH U )KU3HCHHBIX CUTYAlHAX

- CaMOCTOSATCIIBHO COCTaBJIATH ILIaH PCIICHUA
HpO6J'IeMI>I C YUYCTOM HMCHOINIUXCA PECYypPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U HpeHHOHTeHHfI;

- JaBaTb OLCHKY HOBBIM

crocoOCTBOBATH ()OPMHUPOBAHUIO U TPOSIBIICHUIO

CUTYyalusIM;

IIMPOKON 3PYAULIMU B pa3HbIX 00JacTAX 3HAHUM,

- yMEThb OIEPHPOBATH TOHATHSIMH: DPALUOHAIBHBIC,
JorapupMHUUIECKHE,

UPPALMOHAJIBHEIE,

IIOKa3aTeNIbHbIC,  CTEIICHHBIE, TPUTOHOMETPUYECKUE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- yMETb  OIIEpUPOBATH
MHOTOTpaHHHKa, KyO, NapajieNnenunen, Npu3Ma, Nupamuaa, ¢urypa

MOBEPXHOCTh BpAICHUS, IMJIUHAP, KOHYC, map, cdepa, cedeHus (QUryps

INOHATHUAMU: MHOTI'OI'paHHUK, CCUCHUC

BpallleHUs, IJIOCKOCTb, Kacaromascs cgepbl, LWIMHIpPA, KOHyca, MUIOIIAIb
MOBEPXHOCTH MHUPAMUMABI, TPU3MBI, KOHYCa, MHJIUHIAPA, IUIOHans chepsl,

00beM KyOa, NpSIMOYTOJbHOIO THapajuieienunena, MUpaMHUabl, MPU3MBIL,

HWIMH]IPA, mapa;, yMeHHe U300pakaTb MHOTOTPAaHHHKHA U

MOBEPXHOCTU BpallCHUA, HX CCUCHHUA OT PYKHU, C NOMOINBIO UYCPTCIKHBIX

KOHYCa,

WHCTPYMEHTOB U JJIEKTPOHHBIX CPEJICTB; YMETh PACIO3HABaTh CHUMMETPHUIO B
MPOCTPAHCTBE; YMETh PAcO3HaBATh MPABUIbHBIE MHOTOTPAHHHKH;

- YMETh OTEpUpPOBATH TMOHATHIMH: MPSMOYTOJIbHAs CHUCTEMa KOOPIMHAT,
KOOPJUHATHI TOYKH, BEKTOP, KOOPJAUHATHI BEKTOPA, CKAISIPHOE MPOU3BEICHUE,
yroJl MeXIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOpa HA YHCIIO;
HaXOJMUTh C TIOMOIIBIO U3YYEHHBIX (POPMYJ KOOPAWHATHI CEpEAMHBI OTpe3Ka,
paccTosiHUE MEXTy ABYMS TOUKaMU
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MIOCTOSIHHO TIOBBIIIATH CBOW 0OpazoBaTENbHBIN U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

HCII0JIb30BaTh MpPHUEMbI pedieKkcuu s OLEHKU
CUTYalH, BbIOOpA BEPHOI'O PELICHMUS;

- yYMETb OLICHMBaThb PHUCKA U CBOEBPEMEHHO
MIPUHUMATD PELIECHUS 110 UX CHUKEHMUIO;

B) AIMOLIMOHAJIbHBII WHTEJUIEKT,
MIpeAIoaraumil copMupoBaHHOCTS!

BHYTpEHHEI MOTHUBAIIWH, BKJIFOYAIOIIECH
CTPEMIICHHE K JOCTWKECHHMIO LEJIM U YCIEeXy,
ONTUMHU3M, WHULMATUBHOCTb, yYMEHHUE
IeHCTBOBATh, UCXOA U3 CBOMX BO3MOYKHOCTEM;

- OMIATHH,  BKIIOYAIOIIEH  CHOCOOHOCTH
[IOHMMAaTh HMOLMOHAIBHOE COCTOSHUE [JpPYTUX,
YUUTBIBATh ero pu OCYILIECTBICHUHU
KOMMYHHKAIMM, CIIOCOOHOCTb K COYYBCTBUIO U
COIIEPEKMBAHMIO;

- COUMAJIBHBIX  HABBIKOB,  BKJINYAIOIIHUX
CIOCOOHOCTh BBICTPauBaTh OTHOIIEHUS C APYTUMHU
JOABMHU, 3a00TUTHCS, MPOSBIATH UHTEPEC U
paspenatb KOH(QIUKTHI
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MIOCTOSIHHO TIOBBIIIATH CBOW 0OpazoBaTENbHBIN U
KYJIbTYPHBIN YPOBCHb;

0) CaMOKOHTPOJIb:

UCIIOJB30BaTh MpPUEMBbl pedIeKCun s OLUEHKH
CUTYalH, BbIOOpA BEPHOI'O PELICHMUS;

- yYMETb OLICHMBaThb PHUCKA U CBOEBPEMEHHO
MIPUHUMATD PELLIECHUS 110 UX CHUKEHMUIO;

B) SMOLIMOHAJIbHBIH WHTEJUIEKT,
MIpeAIoaraoumil copMupoBaHHOCTS!

BHYTpEHHEI MOTHUBAIIWH, BKJIFOYAIOIIECH
CTPEMIICHHE K JOCTWKECHHMIO LEJM U YCIEXY,
ONTUMHU3M, WHULUATUBHOCTb, yYMEHHUE
IeHCTBOBATh, NCXOA U3 CBOMX BO3MOYKHOCTEM;

- OMIATHH,  BKIIOYAIOIIEH  CHOCOOHOCTH
IMIOHUMATh HSMOIMOHAIBHOE COCTOSIHUE JpPYIHUX,
YUUTBIBATh ero Ipu OCYILIECTBICHUHU
KOMMYHHKAIMM, CIIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKMBAHMIO;

- COUMAIBHBIX  HAaBBIKOB,  BKJINYAIOIIHUX
CIOCOOHOCTh BBICTpaMBaTh OTHOLICHUS C APYTUMHU
JOABMHU, 3a00TUTHCS, MPOSBIATH UHTEPEC U
paspenaTtb KOH(QIUKTHI

OK 04
DddexTuBHO
B3aMMO/ICHCTBOBAT
b U paboTaTh B
KOJUICKTUBE U
KOMaH/Ie

T'OTOBHOCTB K CaMOpPa3BUTHUIO,
CaMOCTOSATCIIbHOCTH U CaMOOIIPCACIICHUIO,

-OBJIaACHUC HaBbIKaMH yqe6H0-
I/ICCJ'IeI[OBaTCJ'ILCKOI‘/'I, HpOGKTHOﬁ n COHHaHLHOﬁ
ACATCIIBHOCTH,

OsiaieHne YHUBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMH /IeHCTBHAIMM:

- YMETb ONepUPOBATH MOHATHIMU: CIIy4alHBIH OIBIT U CIy4ailHOE COObITHE,
BEPOSITHOCTh CIy4alHOTO COOBITHS; YMETh BBIYHCISATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM TpapUUecKUX METOJOB; MPUMEHATh (POPMYIBI CIOKEHUS U
YMHOKEHHUSI BEpOSITHOCTEH, KOMOMHaTopHble (akTel U (GopMynbl  mpu
peIlIeHnH 3a/1a4; OIICHUBATh BEPOSTHOCTH pealbHBIX COOBITUI; 3HAKOMCTBO CO
CIIydallHBIMHU BEJIMYUHAMU; YMEHHE MPUBOIUTH MPUMEPHI IPOSBICHHS 3aKOHA
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0) COBMECTHasl JIeATCIbHOCTD:

- TOHMMATh M UCIOJB30BaTh IPEUMYIICCTBA
KOMaH/JHOW U UHJIMBUyaIbHOU pabOThI;

- IPUHAMATH IIEITM COBMECTHOW JIESATEIBHOCTH,
OpPraHW30BBIBATh M KOOPIAWHHUPOBATH JICHCTBHS IO
€¢ IOCTHDKCHUIO: COCTaB/IATh IUIAH JICHCTBHI,
pactpeneNaTh poJid ¢ YIeTOM MHEHUH yJaCTHHUKOB
00CYKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPJAWHHPOBATh W BBINOJHITE paboOTy B
YCIIOBHUSAX peabHOTO, BHUPTYAJILHOTO u
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBJIATH ITO3UTUBHOE CTPATETHUECKOE
MOBEJICHUE B PA3IMUHBIX CUTYalUsiX, MPOSBIATH
TBOPYECTBO u BOOOpaXkeHue, OBITH
WHULUATUBHBIM.

OBnaneHue YHUBEPCATbHBIMH PETYISTUBHBIMU
NEUCTBUSIMU:

T') IpUHATHE ce0s U APYTUX JIFOICH:

- MPUHUMAaThb MOTUBBI U apTyMEHTBHI APYTUX
JIOJIeH MPU aHallu3€e Pe3yIbTaToOB JAESITeNbHOCTH;

- TpuU3HaBaTh CBOE MPaBO M MPaBO JPYTHUX
JIIOZIel Ha OIIHNOKU;

- pa3BUBaTh CIOCOOHOCTH TMOHUMAaTh MHp C
MO3UIMU JIPYrOT0o YeJIOBEKa

0OJIBIIKNX YHCEN B MMPpUPOAHBIX U 06H_I€CTB€HHBIX SABJICHUAX,

- yMETb CBOOOJHO OINEpPUpPOBaTh MOHATHSIMHU: CTENEHb C IIEJIbIM
[I0Ka3aTejeM, KOPEHb HaTypaJlbHOM CTENEHHU, CTENEHb C pPalUuOHAIbHBIM
[I0KAa3aTeJeM, CTENEHb C JEWCTBUTEIbHBIM (BELIECTBEHHBIM) IOKA3aTEJEM,
JorapudM YucIia, CHHYC, KOCUHYC M TaHT€HC ITPOU3BOJILHOTO YHCIIA;

- YMEThb CBOOOJHO ONEpPUPOBATH MOHATHAMU: rpaduk QyHKUMHU, oOpaTHas
byHKIHA,

¢GyHKUMS, cTeneHHas (QYHKIUS C IeJIbIM IoKa3aTelieM, TPUTOHOMETPHUYECKHE

KOMIO3UIMS (QYHKUMNA, JUHEeWHass QyHKUOUsA, KBaapaTUyHas

¢yHKIMHM, OOpaTHbIE TpPUTOHOMETpUYECKUE (YHKIMHM, IOKa3aTelbHas |
norapudmuueckas QyHKUHU; YMETb CTPOUTH rpaduku (yHKIHM, BBITOJIHATH
npeoOpazoBanus rpadukoB QyHKIUI;

- yMeThb HCHOJb30BaTh rpadukud (QYHKUMN A7 HU3Yy4EHHUS TPOIECCOB U
3aBUCHUMOCTEH NpU pELIeHUHU 337ad M3 APYrux Y4eOHBIX HpPEeIMETOB U W3
peanbHON )KU3HHU; BbIpakaTh (POpPMyJIaMH 3aBUCUMOCTH MEX 1y BEJIMYMHAMU;

- cBOOOJIHO ONEPUPOBAThH MOHATUAMU: YETHOCTh (DYHKIIMHU, IEPUOAUYHOCTD
(GYHKIIUW, OTPAaHUYECHHOCTh (PYHKIIMH, MOHOTOHHOCTH (DYHKIIUH, SKCTPEMYM
(GyHKIMY, HanOOJbIIEe M HAUMEHbIIEe 3HaYeHUs1 (QYHKLUUU Ha IPOMEKYTKE;
YMETb IPOBOJUTH UCCIeI0BaHUE (DYHKLIUY;

- YMeTb HCIOJb30BaTh CBOWCTBA W rpaduku (YHKUMH JUId pelieHus
YpaBHEHMH, HEPaBEHCTB W 3agad C [apameTpamy; H300paxkaTb Ha
KOOPAMHATHOH MJIOCKOCTH MHOXECTBA PELICHUN YpaBHEHUH, HEPABEHCTB U MX
cucTeM

OK 05
Ocy1iecTBIATH
YCTHYIO U

B 00J1acTH 3cTeTHYE€CKOr0 BOCIIMTAHHUSA:
JIP 16
BKIJIIOYas

OCTETUYCCKOC OTHOLICHHE K MHUpPY,

9CTCTUKY 6BITa, HAay4YHOTI'O u

- YMCTb ONCPpHUPOBATH MOHATHAMHU: CPECAHEC apI/I(l)MeTI/I‘leCKOC, MEHaHa,
HanOOJIbIIee W HaUMEHBIIEE 3HA4YCHUA, pa3Max, AUCIEPCUA, CTAHIAAPTHOC
OTKJIOHCHHUEC YU CIIOBOT'O Ha60pa; YMCHHE HU3BJICKATH, UHTCPIPCTUPOBATDH
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MMACEMEHHYIO
KOMMYHHUKAIIHIO Ha
rOCyIapCTBEHHOM
s13bIKe Poccuiickoi
denepanuu C
Y4ETOM
0COOCHHOCTEH
COIIMAJIBHOTO U

TEXHUYECKOTO TBOPYECTBA, CIIOPTA,

TpyAa H
0OIIIECTBEHHBIX OTHOIICHHUIH;

JIP 17 criocoOHOCTh BOCIPHUHUMATH Pa3IHYHBIC
BU/JIbl UCKYCCTBA, TPAJULMU U TBOPYECTBO CBOETO
U JIpyruX HapoJOB, OUIYIIAaTh 3MOLMOHAIbHOE
BO3/IEHCTBUE UCKYCCTBA;

JP 18

JIMYHOCTH n

Y6G)KI[6HHOCTI) B 3HAaYMMOCTH JOJIA

o0IllecTBA OTEUYECTBEHHOTO W

uH(pOpPMAIIMIO, TPEICTABICHHYI0 B TaOMWIlaX, Ha auarpammax, rpadukax,
OTPaXKaIoIIYI0 CBOWCTBA PEAJBHBIX MPOLIECCOB W SBJICHUI; MPEICTABISAThH
UH(GOPMAITHIO ¢ TOMONIBIO TAOJIUI] M IUArPAMM; UCCIICIOBATh CTATUCTUICCKIEC
JAHHBIC, B TOM YHCIIE ¢ MPUMEHEHHEM TPadUIeCKIX METOI0B U JICKTPOHHBIX

CPEICTB;
- yMETh OIEpPUPOBATH MMOHATHUAMM: TOYKA, MpsMasi, IUIOCKOCTb,
IIPOCTPAHCTBO, JIBYTPaHHBIN yrod, CKpELIMBAIOIINECS IIpsIMBIE,

NapaJUIEIbHOCTD U MEPIEHIUKYIIIPHOCTD IPSMBIX U IUNIOCKOCTEH, YOI MEXIY

KYJIbTYPHOTO MHPOBOTO MCKYCCTBA, STHUYECKHX KYJIbTYPHBIX | MNPAMBIMH, YIOJ MEXKIY NMPSAMOU M IVIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMH,
KOHTEKCTa TpaJAMLIMiI U HAPOJHOTO TBOPYECTBA; paccTossHHEe OT TOYKHM JI0 IUIOCKOCTH, PACCTOSIHUE MEXAY HPSIMbIMH,
JIP 19 roTOBHOCTh K CAaMOBBIPQ)KEHHIO B PA3HBIX | PaCCTOSHUE MEKIY TUIOCKOCTIMU;
BUJIAX  HUCKYCCTBA, CTPEMJICHWE  IPOSBIATH - YMETh UCHOJIb30BaTh MPU PEIICHUU 3a/1a4 U3ydeHHbIe (DAaKThl U TEOPEMBI
KauecTBa TBOPYECKOU JTMYHOCTH; IUIAaHUMETPHUH; YMEHUE OLIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIEro MUpa
Osaanenue YHHBEpPCaJIbHbIMH
KOMMYHUKATUBHBIMH JAeHCTBUAMM:
a) oOreHue:
- OCYIIECTBJISITh KOMMYHUKAIIUU BO BCeX cdepax
KU3HH;
- pacrmo3HaBaThb  HeBepOaJlbHbIE  CpEICTBA
oOlieHusi, TOHUMATh 3HAYEHHE COLMAJIBHBIX
3HAKOB, pacrno3HaBaTh IIPEIIOCBUIKH
KOH(QIMKTHBIX CUTYallMi U CMAT4aTh KOH(IUKTBHI;
- Pa3sBEpHYTO U JIOTMYHO M3JaraTb CBOKO TOUYKY
3pEHHUS C UCIIOIb30BAHUEM SI3bIKOBBIX CPE/ICTB
OK 06 IlposiBnsaTe - OCO3HaHMEe OOyYaroIUMHUCS POCCUHCKON - YMETb OIIEPUPOBATH NMOHATUAMMU: IPSIMOYTOJIbHAsA CUCTEMA KOOPAWHAT,
P’k IaHCKO- IPa’KIaHCKOU UIEHTUYHOCTH; KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKaISIPHOE IIPOU3BEICHHUE,
[MaTPUOTUYECKYIO - ICJICHANIPABIICHHOE pa3BUTUE BHYTPEHHEH | Yyroi MeXAy BEKTOPaMH, CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YHUCIIO;
[TO3ULIUIO, NO3UIIMM  JIMYHOCTM HA  OCHOBE JYXOBHO- | HAaXOAUTh C MOMOIIBIO N3YYEHHBIX (POPMYIT KOOPJUHATHI CEPEIMHBI OTPE3Ka,
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JIEMOHCTPHUPOBATH
OCO3HAHHOE
[IOBCJICHUC Ha
OCHOBE
TPAIUITHOHHBIX
00I111eY€eI0BEYECKU
X IICHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHH3aLUN
MEKHAITMOHAIBLHBIX
)i
MEXPETUTHO3HBIX
OTHOIIICHHUH,
MPUMEHSATH
CTaHIapThI
AHTUKOPPYNIIUOHH
Or0 TIOBEACHUS

HPaBCTBEHHBIX LEHHOCTEH HapoaoB Poccuiickoin

®enepau, UCTOPUYECKMX M HAIMOHAJIBHO-
KYJIBTYPHBIX TpaguIuii, (GopMUpPOBAHHE CHCTEMBI
3HAYUMBbIX

LONCHHOCTHO-CMBICJIOBBIX  YCTAHOBOK,

AHTUKOPPYILIHLOHHOTO MHPOBO33PEHHS,

[IPaBOCO3HAHUS,  JKOJIOTUYECKOM  KYIBTYpBI,
CIOCOOHOCTH CTaBHUTH LEJU U CTPOUTH KUIHCHHBIC
TUTaHBI,

B yacTn rpa:kagaHcKoOro BOCHUTAHUS:

JIP 2 oco3HaHuE CBOMX KOHCTUTYLIMOHHBIX ITpaB
n  oOs3aHHOCTEH,  yBa)X€HHWE  3aKOHA U
MIPaBOTIOPSIIKA;

JIP 3 npuHATHE TPAaAUIMOHHBIX HAlUOHAIBHBIX,
0011eYeI0BEUECKUX T'YMaHUCTHYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

JIP 4 roTOBHOCTH MPOTHUBOCTOATH HJICOJIOTHH
IKCTPEMHU3MA, HaIlMOHAJIM3Ma, KceHohooum,
JUCKPUMHHALUU [0 COLUAIBHBIM, PEIUTHO3HBIM,

PaCOBbIM, HAITMOHAJIbHBIM IIPHU3HAKAM;

JP 5 TOTOBHOCTH BECTH  COBMECTHYIO
NesTeNIbHOCTh B HHTEpecax  TI'PakJIaHCKOTO
oOmiecTBa, yd4acTBOBaTb B CaMOYIPAaBJICHUU B

0011e00pa3oBaTeIbHON OpraHU3alMk W JIETCKO-
FOHOIIIECKUX OpraHu3aIusix;

JIP 6 ymenue B3aMOI€VICTBOBATh c
COIMAIbHBIMM MHCTUTYTaMU B COOTBETCTBUU C UX
(GYHKIUSMHE ¥ Ha3HAUYCHUEM;

JIP7 TOTOBHOCT K TI'yMAaHUTapHOU U

paccTosiHUE MEXKy IByMs TOUKAMM;

-yMETb BBIOMPATH NOIXO AN U3yUYEHHBIM METOT U1l PELIEHUS 3aa4H,
pacro3HaBaTh MaTeMaTudeckue (akThl 1 MAaTEMaTUIECKUE MOJICIN B
NPUPOIHBIX ¥ OOIECTBEHHBIX SBIICHHX, B HCKYCCTBE; YMEHHE IPUBOIUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITHI POCCUICKON U MUPOBOU
MaTeMaTUYECKON HAYKHU.

- YMETh OTIEpUPOBATH MOHATUSMH: CIIyJalHBIH OMBIT U CIy4ailHOE COOBITHE,
BEPOSITHOCTh  CIYy4allHOrO COOBITHS; yMETh BBIYHUCIATH BEPOSTHOCTH C
UCIIOJIb30BaHUEM I'papUUECKUX METOJIOB; MPUMEHSTH (HOPMYJIBI CIOKEHUS U
YMHOXEHUSI BEPOSITHOCTEM,

KOMOHMHATOpHbIE (AaKTbl U  (HOPMYJIBI

PEIICHNH 3aJia4v; OLCHUBAThL BEPOATHOCTU PCAJILHBIX CO6I>ITI/II7H 3HaAaKOMCTBO CO

pu

CHy‘I&ﬁHBIMPI BCIIMYMHAMHA, YMCHUC MIPUBOJUTH ITPUMEPHI ITPOABJIICHUA 3aKOHA
OOJBIIKX YKCET B IMPUPOIHBIX U O6H1€CTB€HHBIX SIBJICHUSAX
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BOJIOHTEPCKOM JIESITENBHOCTH;

NATPHOTUYECKOT0 BOCTIUTAHUSA

JIP 8  chopMupOBaHHOCTH  POCCHICKOM
FPOKJIAHCKOM  MJIEHTUYHOCTH,  IMATPUOTH3MA,
YBaXEHUS K  CBOEMY  Hapoay,  4YyBCTBa
OTBETCTBEHHOCTH Tmiepes; PomuHoil, ropmoctu 3a
CBOM KpaH, cBOX PoauHy, CBOHI S3BIK U KYJIbTYpY,
MPOILJIOE ¥ HACTOSIIEe MHOTOHAIIMOHAIEHOTO
Hapoja Poccun;

JIP 9 IIEHHOCTHOE OTHOIIIEHHUE K
TOCYJapCTBEHHBIM CHMBOJIAM, HCTOPHUYECKOMY U
MIPUPOTHOMY HACTIEAUNIO, TAMSITHUKAM, TPAJIUIIHSIM
HapoaoB Poccuu, noctmxenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYJIE;

JIP 10 wupeitHas yOeXI€HHOCTb, TOTOBHOCTh K
CIyeHuIo U 3amure OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyanoy;

OCBOCHHbIC 00YYAIOLIUMHUCH MEKIIPeAMeTHbIe
NOHATHS U YHMBeEpPCaJbHbIe YYeOHbIe NeiCTBUA
(pery/isiTUBHBIE, NO3HABaTE/JIbHbIE,
KOMMYHHKATHBHbIE);

- CIOCOOHOCTh WX  HUCHONB30BaHUS B
[I0O3HABATEJIbHOM M COLMAIBHOM  MPAKTHKE,
FOTOBHOCTh K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO
U OCYIIECTBICHHIO y4eOHOW  JIeATelIbHOCTH,
OpraHmu3alMi  y4eOHOro  COTpyAHHUYECTBA  C
MeJarornyecCKuMu pabOTHUKAMH U CBEPCTHUKAMU,
K Yy4aCTUIO B TMOCTPOCHUM WHIAUBUIYaJIbHOU

21




00pa3oBaTeIbHON TPACKTOPHH;

- OBJIQJICHUE HABBIKAMH Y4eOHO-
HCCIIEI0BATENBCKOM, POEKTHON U COLUAIBHOMN
JESATSILHOCTH

OK 07
ConeiicTBOBATH
COXPaHEHUIO
OKpYyKaromen
CpeIbl,
pecypcocOepekeHH
10, IPUMCHATH

- HE IPUHHUMATh ACUCTBUSI, NMPHUHOCALIUE BpEL
OKpYKalollEel cpee;

- yMETb INPOrHO3UPOBATh HEOJIATONPUSITHHIE
9KOJIOTHYECKHE TIOCIEACTBUSA IPEANPUHUMAECMBIX
JNENUCTBHMN, IPEAOTBPAILATH UX;
OTIBIT

- pacinpuTh JACATCIIBHOCTH

9KOJIOTHYSCKOM HAIpaBJICHHOCTH;

- yYMETh ONEpPUPOBATH MOHATUSAMH: (QYHKIHS, HEHpepbIBHAS (YHKIIHS,
IIPOM3BOJIHAS, NEPBOOOpaA3HasA, OINpPEAEICHHBIH HMHTErpaj; YMETb HaXOIWUTb
IIPOM3BOJIHBIC DIIEMEHTAPHBIX (DYHKIMI, NCTIOIB3Ys CIIPABOYHBIE MAaTEPUAIIbI;
UCCJIEIOBATh B MPOCTEUIINX ciayyasX (pyHKIHMH Ha MOHOTOHHOCTb, HAXOJUTh
HauOoJbIINE U HAUMEHbLIME 3HAaueHHUs (QYHKIUN; CTPOUTHh TIpaduku
MHOTOWIEHOB C HCIOJb30BAHUEM amapara MaTeMaTHYeCKOro aHaJN3a;

NPUMEHATh IPOU3BOAHYIO IPU PEIIEHWHM 33Jad Ha JBUKEHHWE; peIaTh

3HAHUA 00 - pa3pabaTbiBaTh IUIaH pEHIEHHs] NPOOJEeMBbl C | MPAaKTUKO-OPUEHTUPOBAHHBIE 33Jaydl Ha HauOOJbIIME U HaWMEHBIINE
N3MCHCHUU YUE€TOM aHajlin3a HUMCIOIUXCA MaTCpUaJlbHbBIX M 3HAYCHHs, HA HAXOXKIACHUC ITyTU, CKOPOCTHU U YCKOPCHUA,
KJIpMara, HeMaTepHUaJbHBIX PECYPCOB; - YMEThb ONEPUPOBATh MOHATHAMH: JBWKEHHE B MPOCTPAHCTBE, MOJIOOHBIE
[IPUHLUIIBI - OCYIIECTBJIATH IIEJICHANPABICHHBIM TMOWCK | (UTyppl B  MPOCTPAHCTBE;,  KCIOJB30BaTh  OTHONICHHWE  IUIOMIAJCH
OepeXIIMBOTO MepeHoca CpeICTB U CIOCOOOB JIEHWCTBHS B | IOBEPXHOCTEH M 00bEMOB MOJOOHBIX (PUTYp MPHU PEIICHHUH 33724,
MPOU3BOJICTBA, poQecCHOHANBHYIO CPEery; - YMETh BBIYHCISATh F€OMETPUYECKHAE BEJIMYWHBI (UTMHA, YroJj, IUIONIab,
b deKTUBHO - YMETh NIEPEHOCHUTh 3HAHUS B MO3HABATEIBHYIO | 00BEM, IUIONIAb TOBEPXHOCTH), UCIIOIB3YS U3YUEHHBIE (POPMYIIBI U METOIbI
NeiicTBOBATH B Y TIPAKTHYECKYI0 00J1aCTH )KU3HEICSITSIbHOCTH,
Ype3BhIYANHBIX - mpemiaraTh HOBBIE TIPOCKTHI, OLICHUBATh HJICH
CUTYaIUIX c MO3UIIHU HOBHU3HBI, OPUTHHAJILHOCTH,

MPAKTUYECKON 3HAYUMOCTH;

- J1aBaTh OIEHKY HOBBIM CHUTYallMsIM, BHOCHUTh

KOPDPEKTHBBI B JICATEIBHOCTh,  OLICHHBATh

COOTBETCTBHUE PE3YJIHTATOB IIEIISM
K11, B yacTu Tpy/10BOro BOCIUTAHMS: - BJIaJICHUE METOJIaMHU JO0Ka3aTelIbCTB, aJrOpPUTMaMU peIleHUs 3a/ad;
OcMaTpuBath JIP 23 TOTOBHOCTH K Tpydy, OCO3HaHUE | yMeHHE (HOPMYIHPOBATh OINpPENEIICHUS, AaKCHOMBI U TEOPEMBI, IPUMEHSTh HX,
TEXHUYECKOE [IEHHOCTH MacTepCTBa, TPYI0JIt00ue; MPOBOAMTH JOKA3aTENbHBIE PACCYXACHUS B XOJIE PEIICHHs 3a/1a4;

COCTOSIHUE CUCTEM,
arperaTos,y3JIOB,
puOOpOB

JIP 24 rOTOBHOCTh K aKTUBHOM IESATEIBHOCTHA
TEXHOJOTMYECKOM U COLIMAIIbHOM HAIIPABIEHHOCTH,
IJIAaHUPOBAaTh U

CIIOCOOHOCTH WHUIUUPOBATD,

- YMCHHC OIICpUPOBATH IIOHATHUAMU: CTCIICHb YHUCIIA, J'IOFapI/I(I)M qucia,
YMCHUC BBIINIOJIHATH BBIYUCIICHUC 3HA4YCHHUI U Hp606pa3OBaHI/IH BLIpa)KCHI/Iﬁ CO
CTCIICHAMHU U J'IOl"apI/I(I)MaMI/I, Hp606p8.30BaHI/I$I I[p06H0-paI_[I/IOHaJ'IBHBIX
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ABTOMOOMIICH st
COXpaHEHUS
pPaboTOCIIOCOOHOCTH
, IPETYIPEHKACHUS
OTKa30B 1
HEHCIIPAaBHOCTEM.

CaMOCTOATCIIbHO BBITIOJIHATH TaKYIO ACATCIIbHOCTD,
JIP 26
00pa3oBaHUIO u

TOTOBHOCTH M  CIIOCOOHOCTh K
camM000pa30BaHUIO Ha
MPOTSKEHUU BCEH KU3HU;

OBiajgeHne yHUBEpPCAJIbHBIMU

NO03HABATEJIbHBIMH A€iiCTBUSIMHU:

yueOHBIMU

a) 0a30BbIC JIOTUYECKUE JICHCTBUS:
dopmynupoBath u
aKTyaJIM3upoBaTh MpoOJIeMy, paccMaTpuBaTh e
BCECTOPOHHE;

- CaMOCTOATCIIbHO

- YCTaHaBJ'[I/IBaTB CYHIGCTBCHHBIﬁ HpI/ISHaK nim
OCHOBAaHUA JIA CpaBHeHI/Iﬂ, Knaccmi)m(auun nu
000011IeHM;

- ONIPENIeNATh TEMM  JEATCIIbHOCTH, 3ajaBaTh
HapaMeTpH 158 KpI/ITepI/H/I UX JOCTHUKECHUAA,

- BHOCUTh  KOPPEKTHBBI B  JICATCIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISM,

OIIEHUBATh PUCKHU TTOCJICICTBHUI NEATEILHOCTH;

pa3BuUBaTh KPEATUBHOC MBIIIJICHUC ITIPH

PEIICHNH )XU3HCHHBIX HpO6J'IeM

JIP 24 rOTOBHOCTh K aKTUBHOM IESATEILHOCTHA
TEXHOJIOTMYECKOU U COIMAIbHON HAIIPaBJICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATH, IUIAHUPOBATh H
CaMOCTOSITENILHO BBIMOJHSTH TAKyIO A€ATEIbHOCTD;

JP 26
00pazoBaHUIO u caM000Opa30BaHHIO Ha

NMPOTAKCHUU BCeM KHN3HH,

T'OTOBHOCTB n CIIOCOOHOCTH K

OBinageHne yHHUBEpPCAJIbHBIMH  Y4eOHBIMH
NMO3HABATEJIbHBIMH JeHCTBUSIMU:

a) 6a30Bble JIOTHUECKUE JeHCTBUSA:

- CaMOCTOSTEIBHO dopmynupoBaTh U

BBIPAKCHUI;

- YMEHUE OIIepUpOBaTh MOHATUSMHU: paLMOHAJIbHBIE, HpPALMOHAJIBHBIE,
NOKa3aTelbHbIC, CTENEHHbIE, JIOrapU(PMHUECKUE, TPUTOHOMETPUUYECKHE
YPaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

- yYMEHHE OIEPHUPOBATH MOHATHUAMU: (YHKIHS, HENpepbIBHAS (QYHKIIHS,
IPOM3BOJIHAS, TIEPBOOOpa3Hasi, ONPEAEICHHBIH WHTErpal, YMEHHE HaXOIUTh
IIPOM3BOJIHBIC AIIEMEHTAPHBIX (PYHKIMI, UCTIOJB3Ys CIIPABOYHBIC MAaTEePHAJIbI;
UCCJIEIOBATh B MPOCTEUIINX ciaydasX (pyHKIMH Ha MOHOTOHHOCTb, HAXOJUTh
HauOoJbIINE U HAUMEHbLIME 3HaueHus (QYHKOUN; CTPOUTH TIpaduku
MHOTOWIEHOB C HCIOJb30BAHUEM almapara MaTeMaTHYeCKOro aHallu3a;
OPUMEHSTh NPOU3BOJHYIO IMpPU pEUIeHUH 3aJad Ha JBW)KEHHE; pellarhb
MPAKTUKO-OPHUEHTUPOBAHHbIE 3aJauyd Ha HauOOJIbIIME U HAaUMEHBIINE
3HauEHUs, Ha HAaX0XJACHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

- yMeHue MOHSTUSIMU: byHKIMS,

nokasareibHas (GyHKIMS, cTeneHHass (QyHKIUs, jJorapupmuueckas (yHKIHS,

OTIEPUPOBATH parMoHaIbHAst

TPUTOHOMETpPUYECKHE (YHKIMH, OOpaTHble GYHKIMWA, YMEHHE CTPOUTH
rpaduku HM3y4EeHHBIX (PYHKIUH, WCMOJB30BaTh TpaduKkd TIPH H3YUYCHHUH
NPOIIECCOB M 3aBUCHMOCTEH, MPH PEHICHWH 3a1a4 W3 JAPYrHX Y4eOHBIX
NPEMETOB U 3a/1a4 U3 peaslbHOW KHU3HH; BRIpAXATh (POpMyIaMu 3aBHCUMOCTH
MEX]Ty BEIMIMHAMMU;

- YMEHHE pelIaTh TEKCTOBBIC 3aJaud pa3HbIX THIOB (B TOM YHCJIEC Ha
NPOIICHTBI, JIOJIM U YaCTH, HA JBIXKCHHE, pa0OTY, CTOUMOCTh TOBAPOB U YCIIYT,
HAJIOTH, 3aJ]a4d W3 O00JacTH YNpaBICHHS JIMYHBIMH H
dbuHaHCaMH); HEpPaBEHCTBA M HX

CHCTCMbI

CEeMEHHBIMU
COCTaBIISITh BBIPAKEHUS, YypaBHEHUS,
M0 YCIOBUIO 3aJaud, HCCIEN0BaTh IMOJYYEHHOE pelIeHHEe U
OIICHUBATh MPaBAONOI00HOCTH PE3yIbTaTOB;

- YMEHHUE ONepUpOBaTh MOHATHSAMH: CpeaHee apudmMeTrnyeckoe, MeauaHa,
HauOoJblllee M HaWMEHbIIee 3HAUEHHUs, pa3Max, JUCIEpPCHUs, CTaHIAPTHOE
OTKJIOHEHUE YHCJIOBOTO HabOpa; yMEHHE W3BIEKATh, WHTEPIPETHPOBATH
uH(pOpMaIMIO, TPEJICTABICHHYI0 B TaOnmuIax, Ha auarpamMmax, rpadukax,
OTPAXKAIONIYI0 CBOMCTBAa pealbHBIX IPOIECCOB M SIBJICHUM; MPEICTaBIATH
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aKTyaJIM3upoOBaTh MPOOJIEMy, paccMaTpuUBaTh e
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTb CYHlCCTBeHHBIﬁ HpI/I3HaK nJjm
OCHOBAHHUA IJIA CpaBHCHI/IH, KJIaCCI/I(i)I/IKaL[I/II/I nu
0000111eHH S ;

- OIpeACTATh IICNU  JICATCABHOCTH, 3a/1aBaTh
HapaMeTpI)I nu KpI/ITepI/II/I HUX OOCTHIXCHUS,

- BHOCUTH KOppeKTI/IBI)I B ACATCIBbHOCTD,
OILICHUBATh COOTBCTCTBUC p€3YJ'II)TaTOB oejisaMm,

OLCHUBATb PUCKHU HOCJ'IGI[CTBI/IfI JACATCIIBHOCTH,

pa3sBUBaTh KPEATUBHOC MBIIJICHUC ITPH
PEIICHNUN )XU3HCHHBIX HpO6J'IeM

UH(POPMALIMIO ¢ TOMOIIBIO TAOIUI U IMArpaMM; UCCIIEI0BATh CTATHCTUYECKUE
JTAHHBIE, B TOM YHCIIE C IPUMEHEHHEM IrpauIeCKUX METOJ0B U AIIEKTPOHHBIX
CPEICTB;

- YMEHHE OIIepUpOBaTh IOHATUAMU: CIy4alHBIM ONBIT M CIydalHOE

coObITHE, BEPOATHOCTh CIYYalHOTO  COOBITHS, YMEHHE  BBIUUCIATH

rpaUyecKux METOJIOB;
(GOpMYIIBI CIOXKEHHUS M YMHOYKEHHUSI BEPOSTHOCTEH, KOMOMHATOpHBIE (aKTHl U

BEPOSITHOCTh C  HMCHOJIb30BaHUEM MIPUMEHSTh
(GOopMyITBI TIPH PEIICHUH 3a/1a4; OICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHI;
3HAaKOMCTBO CO CIIyYallHBIMH BEJIMYMHAMHU;, YMEHHE MPUBOJHUTH MPUMEPHI
MPOSIBJICHUSI 3aKOHA OOJIBIINX YHCEN B TMPHUPOJHBIX M OOIIECTBEHHBIX

SIBJICHUAX,

IK 1.3.
BremoaasaTh
KOMILJIEKC
MEpPONPUITHH 11O
cOopke,
peryaupoBKe U
HCTIBITAHUIO
CHCTEM,
arperaToB u
Y3JI0B
aBTOMOOMJIEH,
JUISL OLICHKU
Ka4yecTBa
BBINOJIHCHHBIX
pador

B yacTH TPY10BOIr0 BOCIIMTAHMS:
JIP 23 TOTOBHOCTH K TpYAY,
[IEHHOCTH MacTepCTBa, TPYHOJII00ue;

OCO3HAaHUEC

JIP 24 rOTOBHOCTh K aKTHUBHOM IESATEIHHOCTHA
TEXHOJOTHYECKON U COLIMATIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATH, IUUIAHUPOBATh H
CaMOCTOSITEJIFHO BBITIOJHATH TAKYIO ACSTCIBHOCTD;

JP 26

00pazoBaHUIO u
MPOTSDKEHUU BCEH JKU3HU;

T'OTOBHOCTB u CIIOCOOHOCTH K

CaMOO6p330BaHI/IIO Ha

OBnaz[eHne YHUuBEpPCAJIbHBIMUA

NMo3HaBaTEJIbHbIMH I[efICTBHHMH:

y4eOHBIMU

a) 6a30BbIe JIOTMUECKUE JeHCTBUSA:
(bopmynupoBarthb U
aKTyalM3upoBaTh MNpobIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- CaMOCTOATCIBHO

- YCTaHABJIMBATh CYIICCTBEHHBIH TPU3HAK WU
OCHOBAHHUS JUIsI CPaBHEHHs, KJIACCU(PHUKAIMUA U
0000IIIeHHS;

- BIJIAJICHHE METOJaMU JO0Ka3aTeIbCTB, AJTOPUTMAMM pEIICHUS 3ajay;
ymeHue GopMyIHpOBaTh OMPECIICHHs, aKCHOMBI M TEOPEMBI, TPUMEHATh UX,

MIPOBOJIUTH JIOKA3aTEIbHBIC PACCYKICHUS B X0JI€ PEIICHHMS 3a/1a4;

- YMEHHME ONEepUpOoBaTh MOHATUSAMU: CTENEHb YHUCHa, Jorapudm dYucna;
YMEHHE BBIMOJIHATH BBHIYHMCICHUE 3HAUEHUN U TpeoOpa3oBaHuUsl BBIPAKEHHUM CO

CTemeHsMH U Jorapupmamu, MpeoOpa3oBaHUs  JPOOHO-PALMOHATBHBIX
BBIPAYKCHMUIA;

YMEHHE ONEepUPOBATh  MOHSATUSMHU:  palMOHAIBHBIC, HPpPALUOHAIIBHBIE,
noKaszareibHble, CTENEHHble, JIorapu(pMHUUECKUe, TPUTOHOMETPUUYECKUE

yYpaBHEHHsSI U HEPABEHCTBA, UX CUCTEMBI;

- YMEHHE OIepupoBaTh MOHATUSAMH: (yHKIMs, HemnpepbiBHas (yHKIus,
NPOU3BOHAS, TEPBOOOpa3Hasi, ONPEACICHHBI WHTErpajl; yMEHHE HaXOJHUTh
IPOM3BOJIHBIE AJIEMEHTAPHBIX (YHKLUH, MCIOJIb3Ysl CIIPaBOYHBIE MaTepHaIbl;
UCCIIeIoBaTh B MPOCTEHIINX cilydassX (yHKIMH Ha MOHOTOHHOCTb, HAXOJHUTb
HauOoJIbIINe 3HAYeHUs (QYHKIUH; CTPOUTH TpauKH
MHOTOWIEHOB C HCIIOJIb30BAaHMEM armapara MaTeMaTHYecKOro aHaju3a;

N HaMMCHBIINC

MNPUMCHATH IIPOU3BOAHYHO TIpH PCHICHUH 3aJda4 Ha JABHWXCHUC, PCIIATb
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- OIIPENENATh LENM [JCATCIIBHOCTH, 3a1aBaTh
IapaMeTpsl U KpPUTEPUU UX JOCTHIKCHHUS;

- BHOCUTb  KOPPEKTHBBl B  JI€ATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEJAM,
OLICHUBATH PUCKHU ITOCIIEICTBUM IEATEIBHOCTH;

pa3BUBATh KPEATHBHOE MBIILICHUE ITPH PEIICHUN
YKU3HEHHBIX TIPOOIIEM

IPaKTUKO-OPHEHTHPOBAHHBIE 3a/aud HA HAWOOJbIIME ¢ HAUMEHBIINE
3HAuUEHUs, HA HAX0XJACHUE ITyTU, CKOPOCTH U YCKOPEHUS;

- yMEHHE  ONEepUpoBaTh  MOHATUSAMH:  palMOHANbHAA  (QYHKIUS,
nokaszatenbHas (YHKIUS, CTeNeHHas (QYHKIUs, jJorapugmuueckas (QyHKIus,
TpUrOHOMETpUUeckue (YyHKIUU, OOpaTHble (YHKUHUH; YMEHHE CTPOUTH
rpaduKkyd  HW3y4YeHHBIX (YHKIMHA, WMCIONb30BaTh TpadUKd TMPH H3YYCHHH
IPOLECCOB W 3aBUCUMOCTEH, IpU pELIEHUU 3a7ad U3 JAPYrux Yy4eOHBIX
IPEeIMETOB U 3a/la4 U3 pealbHOM JKU3HM; BhIpaXkarb (JOpPMYyJIaMU 3aBUCUMOCTHU
MEX]Ty BETMIMHAMHU;

- YMEHHE pemiaTb TEKCTOBbIE 3aJauyd pa3HbIX THUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, J0JIM U YacTH, Ha JIBKEHUE, paboTy, CTOUMOCTb TOBapOB U YCIYT,
HaJIOTH, 33aJja4i U3 00JIaCTH YIpPaBJICHUS JIUYHBIMA U CEMEUHBIMU GUHAHCAMM);
COCTAaBIIATh BBIPAXKEHMUSI, ypaBHEHUS, HEPABEHCTBA U HX CHUCTEMBI MO YCIOBHIO
3a/lauM, MCCIIE0BaTh MOJIYYEHHOE pEIIeHHE W OLEHUBATh MPaBJIONOJ00HOCTh
pe3yNbTaToB;

- YMEHHE ONEepUpOBaTh MNOHATHAMHU: cpeiHee apupMeTHyecKoe, MeauaHa,
HauOoJiplllee M HaMMEHBIIEEe 3HAYEHUs, pa3Max, AUCIEepcus, CTaHAApTHOE
OTKJIOHEHHE YMCIIOBOTO HaOoOpa; yMEHHE W3BIEKaTb, HHTEPIPETUPOBATH
nH(popMaIno, NpeACTaBICHHYIO B TaONMIaX, Ha JuarpaMmax, Tpaduxax,
IOKa3aTeJIbHbIC,  CTEMNEHHbIE, JorapuMUYEcKue, TPUTOHOMETPHUECKHUE
YPaBHEHMS U HEPABEHCTBA, X CUCTEMBI;

- yYMEHHUE OIEepUpOoBaTh MOHATUAMM: (QYHKIMs, HEHnpepbiBHAs (QYHKLUS,
IPOM3BOJIHAs, MEpBOOOpa3Hasi, ONpPEJENCHHbI HHTErpajl; yYMEHHE HaXOAUTh
IPOM3BOJIHBIE JIEMEHTAPHBIX (YHKLUHUH, HCIOJIb3Ysl CIIPAaBOYHBIE MaTE€pHaIbl;
UCclIeoBaTh B MPOCTEHIINX cilydasX (YHKIHMH HAa MOHOTOHHOCTb, HaXOJUTh
HauOoOJIbIIME M HAUMEHbLIME 3HAauYeHUs (QYHKIUH; CTpOUTh TIpauKH
MHOTOWIEHOB C HCIIOJIb30BAaHMEM armapara MaTeMaTHYecKOro aHaju3a;
OPUMEHATh TMPOM3BOJHYKO MPU pEIIeHUM 3a7ad Ha JIBHXKEHME; pelaTh
NPaKTUKO-OPUEHTHPOBAHHBIE 3a/aud Ha HauOOJbIIME M HAUMEHbIIUE
3HAUEHUs, HA HAX0XKACHUE ITyTU, CKOPOCTH U YCKOPEHUS;

- yMEHHE  ONEepUpoBaTh  MOHATUSAMH:  palMOHAJIbHAA  (QYHKLUS,
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nokaszarenbHass (YHKIUS, CTENEeHHas (QYyHKIMS, Jiorapudmudeckas (yHKUuS,
TPUTOHOMETpHUYECKHE (YHKIWHU, oOpaTHble (YHKIMHM; YMEHHE CTPOUTH
rpaduKkyd  HM3y4eHHBIX (YHKIHHA, WMCIONb30BaTh TIpadUKd MPH H3YYCHHUU
IPOIIECCOB W 3aBUCUMOCTEH, NpU pEUIeHHH 3a1ad M3 APYruX Y4eOHBIX
IPEMETOB M 33Jad U3 peaslbHOW JKU3HHU; BBIpaXKaTh (POpPMyJIaMH 3aBHCUMOCTH
MEX]Ty BETMIMHAMHU;

- YMEHHE pemaTh TEKCTOBBIC 3aJadd pa3HbBIX TUIOB (B TOM 4YHCIIE Ha
IPOIICHTHI, JI0JIM M YaCTH, Ha JBWKEHHUE, pPadOTy, CTOMMOCTb TOBAPOB H YCIIYT,
HaJIOTH, 33aJa4i U3 00JIacTU YIpaBJICHUS JIUYHBIMU U CEMEMHBIMU (UHAHCAMM);
COCTaBJISITh BBIPAKEHUS, YPABHEHNUs, HEPABEHCTBA M MX CHCTEMBI 110 YCIIOBHIO
3aJauu, WCCIIENOBATh TOYYCHHOE pPEIIeHUE W OIEHHBATH MPABIAONOI00HOCTD
pe3yIbTATOB;

- YMEHHE ONEepUpOBaTh TOHATHIMHU: CpelHee apupMeTHdecKoe, MeauaHa,
HanOoJlblllee ¥ HAWMEHBIIEe 3HAYCHUS, pa3Max, IHUCIEPCHs, CTaHAapTHOE
OTKIIOHEHHE YHCJIOBOTO Habopa; yMEHWE W3BIEKaTh, HHTEPIPETHPOBATH
nH(popMaIoo, MpeACTaBICHHYIO B TaONMIaX, Ha JauarpaMmax, Tpaduxax,
OTPaXKaIOUIYI0 CBOWCTBA PpEAIbHBIX IMPOIECCOB M SBICHWH; IPENCTABIATH
UH(POPMALIMIO C TIOMOULIBIO TaOIUI] U AMAarpaMM; UCCIIEA0BAaTh CTATUCTUYECKHE
JAHHBIE, B TOM YHUCJIE€ C IPUMEHEHUEM Ipa)uyecKUX METOJIOB U IEKTPOHHBIX
CPE/CTB;

- - yMEHHE OIEepUpOBATh MOHATUSAMH: CIy4alHBIM ONBIT W Cly4daiiHOE
coObITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHUE BBIUUCIIATh BEPOATHOCTD
C MCIIOJIb30BaHUEM I'paUuyeCcKUX METOJIOB; MPUMEHATh (OPMYIIbI CIOKEHUS U
YMHOXKEHHUSI BEpOATHOCTEH, KOMOMHATOpHBIE (PAKTHI U (POPMYJIBI IIPU PELLICHUH
3aa4; OLIEHMBAaTh BEPOSITHOCTU pealbHBIX COOBITUI; 3HAKOMCTBO CO
CJly4yailHBIMM BEJIMYMHAMU; YMEHHE NPUBOIUTH HNPUMEPbI MPOSBIECHUS 3aKOHA
00JIBIINX YHCEJ B IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSIX;

26




2. CTPYKTYPA U COJAEP KAHUE YYEBHOM JUCIUILINHBI

2.1. O06beM yueOHOI TMCHUIIMHBI M BUJbI Y4eOHOI padoThl

Buj yueoHoii paGoThl

O0beM yacoB

O0beM 00pa3oBaTe/IbHOM NPOrpaMMbl NpeaMeTa 310
B TOM YHCJIE:

OcHOBHOE co/IepIKaHue 238
B T.4.

- TEOPETUYECKHE 3aHATHS 119
- TabopaTOPHBIC 3aAHITHUS -

- IPaKTUYECKUE 3aHITUSI/pabOThI 123
IIpodeccuonaTbHO OPEHTHPOBAHHOE COAePKAHUE 46
B TOM YHCIIC

- TEOPETHUYECCKUE 3aHITHS 16
- TabOpaTOPHBIC 3aAHITHS *
- IPaKTUYECKUE 3aHATH/PabOTHI 30
CamocrosiTesibHast padoTa cTyjeHTa (Bcero) -
KoncyabTanuu 4
IIpomMe:xxyTouHasi aTTecTamus B popMe dK3aMeHa 18
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2.2. TemaTu4eckui IJIaH U cOieP:KaHUE YUeOHOH TUCUMILITHHBI

HaunmeHnoBaHue pa3iesioB U TeM Conep:xkanue yueGHOro MaTepuasa, J1adopaTopHble U MPAKTHYECKHE PAGOTHI, CAMOCTOSITETbHAS O6vem | Dopmupyem
padoTa cTyaeHTa 4acoB ble
KOMIIETeHIIHH
T 7 3 i
Conep:xxanue y4e0HOT0 MaTepuaia 30
Paznen 1. [loBTOpeHne Kypca OK 01-OK07,
MaTeMATHKH OCHOBHOM IIKOJIBI 1IK1.1
Tema 1.1 Hesb u 3a124n ba3oBbie 3HaHUS U yMEHHUS 110 MaTeEMaTUKe B IPO(ECCUOHAIBLHON U B TOBCEAHEBHOM 14
MaTeMaTHKH NPH OCBOEHUH
CIIeNATbHOCTH JIEATEIIbHOCTH.
EeMa 1.2 Yucaa n Blﬁﬂ‘lHCﬂeHHﬂ- JleiicTBUS HAJ TONOKUTETEHBIMU U OTPUIIATETHHBIME YUCIAMH, OOBIKHOBEHHBIMU U JIECSITHIHBIMU
BIpAKEHHs W NPeoGpasoBanust | ' oo,
JeticTBust co crerneHsMu, (OPMYIIbI COKPAIIIEHHOT'0 YMHOKEHHUSL.
Tema 1.3 I'eomerpusi Ha Bunel nminockux ¢uryp u ux miomniaip.
MJIOCKOCTH
[TpakTUKO-OpUEHTUPOBAHHBIE 3a/1a41 B KypCe T€OMETPUH Ha MIIOCKOCTH
Tema 1.4 [IpocThie MPOLIEHTHI, pa3HbIe CIIOCOOBI X BEIYHUCICHHS. CII0KHBIC TPOIICHTHI
IIponieHTHBIE BHIYHCIEHUS
Tema 1.5 JluHelHbIe, KBaJpaTHBIC, IPOOHO-TMHEHHBIC YPaBHCHHS U HEPABEHCTBA
YpaBHeHHs1 U HEPAaBeHCTBA
C Temal6 CrocoObl penieHns CUCTEM JIMHEWHBIX ypaBHEeHUN. [TousaTus: Mmarpunia 2x2 u 3X3, onpenenTelb
HCTeMBbl YPABHEHHIi U N N
Hepa),;%ﬂcm Matpuubl. Meron ["aycca. CucteMbl HETMHEMHBIX YypaBHEHUU. CUCTEMBI HEPABEHCTB
Tema 1.7 Boruncnenus u npeoOpa3oBaHus. Y paBHEHUS U HEpAaBEHCTBA. ['eoMeTpus Ha MJIOCKOCTH
BxoaHoii KOHTPOJIb
IIpodeccnonanbHO OPUEHTHPOBAHHOE CO/IEPKAHUE 2
Bunel nminockux ¢uryp u ux miomaip.
[IpakTUKO-OpUEHTUPOBAHHBIE 3a/1a4U B KypCce Fr€OMETPUU Ha INIOCKOCTU
JlaGopaTopHbie padoThI
IIpakTH4yeckue padoThl/ 3aHATHSA 12
1 | UYwmcna u Beraucnenus. Beipaxkenns u mpeoOpa3oBaHUs
2 | Teomerpus na mmockoctu (I1-o/c?)
3 | IlporeHTHBIEC BEIYUCICHUS
4 YpaBHEHHS
5 HepaBencrra
WCTEMBI YpaBHEHUH U HEPaBEHCTB
6 | C yp P
KoHTpoJIbHbIE PaGoThI 2
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Paznen 2. Conep:xxanue y4eOHOT0 MaTepruaia 18
HpﬂMbIe U IIJIOCKOCTHU B
NPOCTPaHCTBE
Tema 2.1 OcHOBHbIE HOHSATHA | Tpemer cTepeoMeTpuu. OCHOBHBIE TIOHATHS (TOUKA, MPSAMAas, MIOCKOCTh, MPOCTPAHCTRO). 6 OK 01, OK
crepeomMeTpun. Pacnosioxxenue 0 I 03, OK 04,
NPSIMBIX H TLTOCKOCTEiH CHOBHBIE aKCHOMBI cTepeomeTpuu. [lepecekaromuecs, napamuieabHbIe U CKPEITUBAIOIINECS OK 07, IIK 1.1
npsimbie. [Ipu3Hak v CBONCTBO CKpeIMBarouxcs npsMbix. OCHOBHBIE TPOCTPAHCTBEHHBIE
burypst
Tema 2.2 IlapajieabHOCTD [TapannensHbie ipsiMas 1 TIOCKOCTh. Onpeaenenue. [Ipusnak. CBoMCTBA (C T0KA3aTEIBCTBOM).
NMPAMBIX, MIPAMOH U IIJIOCKOCTH, I 0 I1 C o T
ILI0CKOCTel apasuienbHble miaockoctu. Onpenenenue. [Ipusznak. CBoiicTBa (¢ 10KazareiabcTBOM). Terpasap
u ero snemenTsl. [lapamienenurnesn u ero smeMenTbl. CBOKWCTBA MPOTHUBOTIOIOKHBIX TPaHEH U
quaroHasied napamenenunena. [locrpoenne ceuennii. Pemenue 3anad.
Tema 2.3 llepnenauxyasipuocrs | [lepnenaukynspusie npsimbie. [lapamienbabie TpsiMble, TEPIEHINKYISIPHBIE K TIIOCKOCTH.
NpSIMBIX, NPsAMON M I10ckocTH, | [Ipu3HaK neprneHIuKyaIspHOCTH NpIMO U mockocTH. [lokazatenberBo. [lepnenaukynsp u
IUIOCKOCTeMH HaksoHHas. [lepnenaukynspHbie I0CKOCTH. [Ipr3HaKk meprneHIuKyISIPHOCTH TIIOCKOCTEM.
JlokazaTenbCcTBO.
PaccTosinus B mpocTpaHCTBE
- Tema 2.4. Teopema o Tpex neprneHAuKyIsIpax. JlokazareabCcTBO. Y0 MEXAY NPSIMOM U IIJIOCKOCThIO. YTOJI
eopema o0 Tpex
epIeHINKYISpax MEXY TUIOCKOCTSIMU
Tema 2.5. Akcuomsl crepeometpun. [lepneHaAnKyaspHOCTh NPSAMON U INIOCKOCTH, TAPAIJIEIBHOCTD JBYX
IapanienbHele, NPSAMBIX, TEPIEHANKYJIAPHBIX INIOCKOCTH, NEPHEHAUKYIAPHOCTh TIOCKOCTEN
NEePNCHAMKYJIAPHBLIE,
CKpeLUBAIOIIHECH NPAMBIe
Tema 2.6. Pacnonoxenue npsMbIX U IJIOCKOCTEH B TpocTpaHCcTBE. [lepnenauKyasspHOCTh U
Pemenne 3axay. lpsimbre n napajieIbHOCTh NPSAMBIX U IIOCKOCTeN. CKpelnBaromuecs npsimble
IJIOCKOCTH B IPOCTPAHCTBE
IIpogeccHoHAIBLHO OPHEHTHPOBAHHOE COAEPKAHNE 4
AkcuoMmbl crepeoMeTpun. [lepneHauKyasspHOCTh TPSIMOM U MIIOCKOCTH, MAapaJIEIbHOCTh
JBYX MPSIMBIX, IEPIIEHIUKYISIPHBIX TUIOCKOCTH, EPIEHAUKYISIPHOCTD TIIOCKOCTEN
JlabopaTopHbie padoThI -
IIpakTH4yeckne padboThl/3aHATHS 6

1 | Teopema o Tpex mepneHmKynspax
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2 | [lepneHIUKYIAPHOCTh  MPSIMOM U
MEPIEHAUKYISAPHBIX III0CKOCTH (I1-0/c)

ITIJIOCKOCTH, napauiCJIbHOCTb

JIBYX  INpAMBIX,

3 | llepnennukynsapHocTs m1ockocren (I1-o/c)

KoHTpo/ibHbIE padoThI 2
Pasnen 3. Koopaunarel u Conep:xanue 16 8§ 82 8§ 8;
BEKTOPDI K11
Tema 3.1 JlexapToBbI KOOpAMHATHI B pocTpaHcTBe. [Ipocreiimue 3anaun B koopauHarax. PaccrosHue 6
55?3?;333&‘.’%%2?3;;@,‘2 MEeXAY IBYMsI TOUKaMH, KOOPAUHATHI CEPEINHBI OTpe3Ka
MCEKAY ABYMA TOUYKaMMU.
KOOp}II/lHaTLI CepCcAMHBbI OTPE3KA
Tema 3.2 Onpenenenus GyHKIMI, UX CBOWCTBA U TpaQUKH.
g‘;ﬁ;ﬁ;&; gggﬁ;ﬁ%ﬁ ¢ [IpeobOpazoBanus rpadukos. [lapanienpHpIN IEPEHOC, CHMMETPHUSI OTHOCHTEIIBHO OCeH
CkajsipHoe npon3BeeHne KOOpJIMHAT U CUMMETPHUSI OTHOCUTENIBHO Hayana KOOpAUHAT, CHMMETPUS OTHOCUTENIHHO
BEKTOpOB OPsAMOM Y = X, PACTSHKEHHE U CKATHE BIOJb OCEH KOOPAUHAT.
Tema 3.3 KoopnnnaTtHas mnockocTs. Beruucinenne paccToOAHUN U TIJIOMIAIe Ha TIIIOCKOCTH.
H[;gxmKo-opueﬂmposamy,le KonuuecTBeHHbIe pacueTsl
Ja4i HA KOOPIAUHATHOM
IJIOCKOCTH
p TemalgA JlexkapTOBBI KOOPAMHATHI B ITpocTpaHcTBe. BekTopsl B mpocTpancTBe. CloXKeHHe U BEIUUTAHUE
euierue 3a§:;fop‘;?m"“a“l " BEKTOPOB. YMHOXEHHUE BeKTOpa Ha 4yuciio. Kommianapasie BeKTopbl. CKalspHOE MPOU3BEACHNE
BEKTOPOB. PaznoskeHue BekTopa o TpeM HEKOMILIaHApHBIM BekTopam. [Ipocreiinime 3anaun B
KoopauHarax. KoopanHaTel BEKTOpa, pacCTOSTHUE MEKY TOUKAMH, KOOPJHUHATHI CEPEANHbI
OTpe3Ka, CKalisipHOE MPOU3BEICHIE BEKTOPOB B KOOPIAMHATAX, YTOJ MEXK]Ly BEKTOPaMH, yroJl
MEX Iy IPSIMOM U TIIOCKOCTBIO, YTOJ MKy IITOCKOCTSIMU
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COACPIKAHUE 2
KoopaunaTtHas ninockocts. Belunciaenue paccTossHui 1 Iioniaei Ha mioCcKOCTH.
KonnuecTBeHHbIE pacueThl
JlaGopaTopHbie padoThI -
IIpakTH4yeckne padoThl/3aHATHS 6

BekTtopsl B mpocTpaHCTBeE.

CKaJ’IS[pHOC MMPpOU3BCACHUC BCKTOPOB

WIN| -

[IpakTrKO-OpHEeHTHPOBAaHHBIC 3a/1a41 Ha KOOpAMHATHOH tockoctH (I1-o/c)
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KoHnTposibHbIe paboThI

Pasnen 4. OcHOBBI Conep:kanue yueGHOr0 Marepuasia 27 OK 01, OK 02,

TPUTOHOMETPHH. 815 8%' 815 8%1'

Tpuronomerpuyeckue pyHKuuu OK 07: 1IK 1.3'
Tema 4.1 11

Tpuronomerpuyeckue pyHkuuu
NPOU3BOJILHOIO YIa, YHCJIa.
PaguanHas u rpagycHas mepa

Panuannas mepa yria. IloBopoT Touku BOKpyr Hadaja koopauHaT. OnpezneneHue cuuyca,
KOCUHYCa, TAHI€HCAa U KOTaHT'€Hca. 3HAKU CUHYCa, KOCUHYCa, TAHI'€HCAa U KOTAHI€Hca 110
YETBEPTSAM. 3aBUCUMOCTH MEXTy CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT€HCOM OJTHOTO M TOTO

yria Ke yria
(;l" ema 4.2 Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHT€HC M KOTAHT'€HC YIJIOB OL U - (L.
CHOBHBbIE
TPUTOHOMETPHYECKHE DopMyITEl TIPUBEICHHS
TOXKAeCTBA.

®opMyabl NpUBeEAEHUS

Tema 4.3
CuHyc, KOCHHYC, TAHT€HC CYyMMBbI
U Pa3HOCTH JIBYX YIJIOB
CuHYC M KOCHHYC BOIfHOTO
yrJia. @opmMyJibl NOJTOBUHHOTO
yrJa

CymMmma u pa3HOCTh CUHYCOB. CyMMa M pa3HOCTh KOCUHYCOB. CMHYC M KOCHUHYC JBOWHOIO yrja.
®dopmynbl MOJIOBUHHOTO yria. IIpeoOpa3oBaHuMs CyMMBI TPUTOHOMETPHUYECKHX (YHKIHHA B
MPOU3BEACHUE U MPOU3BEACHUS B CyMMY. BbIpakeHue TpUrOHOMETpUYECKUX (PYHKUIUN uepes
TAHT'€HC TMOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBaHusi NpPOCTEUIINX TPUTOHOMETPUUYECKUX
BBIPAKCHUU

Tema 4.4
DyHKIUH, UX CBOMCTBA. _
Cnoco0bl 3a1anus GpyHKumii

YETHOCTH, HEYETHOCTD,

O6mactp ompeneneHUss W MHOXECTBO 3HAUYCHUW  (QyHKIIHUI.

nepruoanIHOCTh GyHKIMH. CriocoOb! 3a1anust GyHKITUH

Tema 4.5
Tpuronomerpudeckue GyHKIUH,
HX cBOiicTBa U rpadpuxku

Ob6nacTh onpeaeneHus] U MHOKECTBO 3HAUEHUN TPUTOHOMETPHUUECKUX (PyHKIHM. YETHOCTD,
HEYETHOCTH, IEPUOJAUYHOCTh TPUTOHOMETpUUeckuX QpyHkuuid. CBolicTBa U rpaduku GyHKUUN Y
=CoS X, y=sinx, y=tg x, y = ctg X.

Tema 4.6
IIpeoGpasosanue rpapukon _
TPUIOHOMeTpHYecKUX PYHKIUIA

CxaTue U pacTshkeHue rpa kOB TPUTOHOMETPUUYECKUX (DYHKIIUH.
[IpeoOpazoBanue rpa@uKOB TPUTOHOMETPUUECKUX (YHKIIHIA

Tema 4.7
Onucanue Npou3BOACTBEHHbBIX
NPOLECCOB ¢ MOMOLIbIO
rpapukoB pyHKIUIA

Hcnons3o0Banue CBOMCTB TPUTOHOMCTPUUICCKUX Q)YHKHHI;’I B HpO(i)eCCI/IOHaHBHLIX 3aJadyax

Tema 4.8
OOpaTHbIe TPUTOHOMETPHYECKHUE
YHKIMH

Ob6patHble TpuroHoMmerpuyeckue Gpynkuuu. Mx coiicta u rpaduku
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Tema 4.9 Tpuronomerpuyeckue
YpPaBHEHHUS U HEPABEHCTBA

VYpaBHeHue COS X = a. YpaBHeHue Sin X = a. YpaBHeHnue tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUUECKUX YPAaBHEHUN OCHOBHBIX THUIIOB: IPOCTEHIINE TPUTOHOMETPUUECKUE
YPaBHEHUS, CBOJSLIMECS K KBAaJPAaTHBIM, PELIAEMbIE Pa3JI0)KEHUEM HAa MHOKUTEIIHU, OJTHOPOAHBIE.
[IpocTennye TpUroHOMETPpUYECKUE HEPABEHCTBA

Tema 4.10 CucTeMbl MPOCTEHUIINX TPUTOHOMETPUYECKUX YPaBHEHUH
Cucrembl TPUTOHOMETPHYECCKHUX
YPaBHeHM I
Tema 4.11 IIpeoOpa3oBaHKe TPUTOHOMETPUUECKUX BBIPAKEHUN. PellieHre TpUroHoMeTpu4ecKux ypaBHEHUN
Pemienne 3a1a4. 0CHOBBI N o
TPHUTOHOMETPHH. U HEPABEHCTB B TOM YHUCJIE C UCHOJIb30BAHUEM CBOMCTB (DYHKIUI.

Tpuronomerpudeckue pyHKIHUHU

IIpodeccnoHaIbLHO OPMEHTHPOBAHHOE COAEPKAHUE
Hcnonb3oBaHue CBOMCTB TPUTOHOMETPUUECKUX (PYHKIUH B TpodeCCHOHANTBHBIX 3a/1auax

JlaGopaTopHbie padoThI

IIpakTH4Yeckue padoThI/3aHATHS

12

1 | OCHOBHBIC TPUTOHOMETPHICCKUE TOXKICCTBA

BrlmmonnHeHME TOKIECTBEHHBIX MTPE0Opa30oBaHU TPUTOHOMETPUICCKUX BRIPAKCHII

[IpeobpazoBanue rpaduKOB TPUTOHOMETPHICCKUX PYHKIIAH

Onucanne Ipou3BOJICTBEHHBIX MTPOIECCOB C MOMOIIBI0 rpadukoB ¢pyakmwii (I1-o/c)

TpuronoMerpudecKkie ypaBHEHHUS

OO B WiN

IIpocTeiiue TpUroHoMeTpuYecKre HEpaBEHCTBA

KoHTpoabHbIe padoThI

Pa3zgen 5. KommiekcHble yncia

Conep:xkanne yue0HOro MaTepuasia

Tema 5.1
KommiekcHble 4ucaIa

[onsTre xoMIuiekcHOro uncia. ConpsiKeHHbIE KOMILIEKCHBIE YMCIIA, MOYJIb U apTyMEHT KOMIUIEKCHOTO
yrcia. ©opma 3anucy KOMIUIEKCHOTO YHcia (TeoMeTpuyecKasi, TPUTOHOMETPUIECKas, ajredpandeckas).
Apudmernyeckue 1eHCTBUS ¢ KOMIUIEKCHBIMH YHCIIaMU

Tema 5.2

IIpuMeHeHUEe KOMILJIEKCHBIX
yuces

Brinmonaxnenue pacueToOB C MOMOIIBIO KOMIIJICKCHBIX YHUCCII. HpI/IMepLI HUCIIOJIB30BaHUA
KOMIIJICKCHBIX YHUCCJI

\ IIpoeccoHaILHO OPHEHTHPOBAHHOE COAEPKAHME

JlabopaTopHbie padoThI

IIpakTH4yeckne padboThl/3aHATHS

1 | Komuiekcubie uncia

KoHTposibHbIE paboThI

OK 01 - OK
04, OK 07
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Pasznie 6. Ilponssoanas Conepixanne yueOHOro MaTepuaia 40
(pyHknumn, ee npuMeHeHune
Tema 6.1 IlousiTue 18

NPOU3BOAHOH. DOPMYJILI H
npaBuJIa
audpepeHunpoBaHus

Omnpenenenre 4YUCIOBOM IOCIEI0BATENBHOCTH M crocoObl ee 3aaaHusd. CBOMCTBa UYMCIOBBIX
nocnenoBareiabHocTel. OrnpeneneHre npejena Mociaea0BaTeNbHOCTH. BbluncieHue mnpenenos
nocnenosarenbHocTed. Ilpenen ¢ynkuuu Ha OeckoHeuHocTu. Ilpenen ¢yHKUMM B TOUKe.
[Ipupamenune aprymenta. [Ipupamienue ¢GyHKuu. 3anadu, NPUBOIAIINE K MOHATHIO
pou3BoIHON. OnpeseneHue Npou3BOAHON. AJITOPUTM OTHICKAHUS IPOU3BOIHOMN

Tema 6.2 [Ipou3BoaHbIe CyMMBI,
Pa3HOCTH MPOU3BeIeHNS,
YaCTHOTO

®opmynsl tuddepenumposanus. [Ipasuia nuddepennpoBanus

Tema 6.3
IIpousBoankbIie
TPUTOHOMETPHYECKUX PYHKIMI.
IIpousBoaHast cJI0KHOU
bynxumn

Onpenenenue ciaoxHoil pynkuuu. [IponsBoaHas TpuroHomerpuueckux GyHkuuii. [IpousBonnas
CIIOXKHOU (QYHKIIUHU

Tema 6.4
IToHsiTHE 0 HENIPEPBIBHOCTH
¢pynxuun. Merox MHTEpPBAJIOB

[lonsitue HenpepbiBHOM ¢yHkuuu. CBOHCTBAa HENpPepbIBHONW  (YHKIIHH.
HEMpPEephIBHOCTBIO U JAuepeHupyeMocTbi0 (QYHKIUHU B TOYKE.
HEPABEHCTB METOJOM UHTEPBAJIOB

CBs3p  MEXIYy
ANTOpUTM  pEIICHUS

Tema 6.5
I'eomeTpryecknii 1 pu3HYECKUI
CMbICJI IPOU3BOAHOI

['eomeTpuyeckuii CMBICT TPOU3BOIHOM (PYHKIIMH — YTI0BOW KOA(h(PHUIIMEHT KacaTeabHON K
rpaduky QyHKIMU B TOUYKE. YpaBHEHHE KacaTeIbHOW K rpaduky (yHKIUU. ANTOPUTM
COCTaBJICHUSI YPaBHECHHMsI KacaTeabHOU K rpaduky GdyHKImu y=f(x)

OK 01 - OK
07, IIK 1.6,
IIK1.3

Tema 6.6
Du3nyeckuii CMbICJI
MPOU3BOIHOM B
npogeccuoHaANbHBIX 321a4aX

dusndeckuit (MEXaHUYECKUI) CMBICI TTPOU3BOJHON — MIHOBEHHAsI CKOPOCTh B MOMEHT BPEMEHHU
t:v=S'(t)

Tema 6.7
MOHOTOHHOCTH (PYHKLHH.
Touku 3xkcTpeMmyma

Bo3spacranue u yObiBaHue (YHKIIMH, COOTBETCTBHE BO3pacTaHUs M YObIBaHUS (YHKIMH 3HAKY
npousBogHOM. [loHSTHE TPOM3BOMHONW BBICIIETO TMOPSAIKA, COOTBETCTBHE 3HAKa BTOPOM
MIPOU3BOTHON BBIMYKIOCTH (BOTHYTOCTH) (YHKIHMH Ha OTpe3Ke. 3aJayd Ha MaKCUMyM U
MUHUMYM. [IoHATHE aCHMOTOTHI, CIOCOOBI UX OINpeNeNeHNs. AITOPUTM HCCIEN0BaHUS PYHKIIUU
U TIOCTPOEHUS ee TpaduKa ¢ TOMOILIbIO MPOU3BOJHOM. [[poOHO-1MHEelHas QyHKIMS

Tema 6.8
Hccnenoanne pyHkumii u
NOCTpPOeHNEe rPauKoOB

HccnenoBanue q)YHKI_II/II/I Ha MOHOTOHHOCTb U IIOCTPOCHUC l"pa(bI/IKOB

Tema 6.9 Hano6oablee u
HaNMMeHbIIIee 3HAYEHHS
byHxkuun

HaxoxaeHue HanOOJIBIIEr0 ¥ HAUMEHBIIIETO 3HAUCHHI (I)YHKI_II/II\/'I, IMOCTPOCHUC Fpa(bI/IKOB
MHOTOYICHOB C UCIIOJIb30BAHUCM allliapaTa MaTCMaTUYCCKOTO aHalln3a
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Tema 6.10
Haxo:kneHue onTUMAJILHOIO
pe3yJabTara ¢ IoOMOIIbI0
NMPOU3BOAHON B MPAKTHYECKUX
3aJa4yax

Haumenbiiee u Haubosblee 3HaueHue GpyHKIUN

Tema 6.11
Pemenue 3agau. IlpousBoanas
pyHkuun, ee npuMeHenune

®opmynel 1 npaBuia auddepenunposanus. VccnenoBanue QyHKIHNA ¢ TOMOIIBIO TIPOU3BOJHOM.

Hauboubiee u HanMeHblee 3HaUYeHUs (PyHKIUN

IIpodeccuonanbHO OPHEHTHPOBAHHOE CO/ICPKAHNE
Haumensbiiee u HarOoibliee 3HaueHUE QYHKINN

JlaGopaTopHbie padoThI

IIpakTH4yeckue padoThl/ 3aHATHS

IIpou3sBoiHBIE CYMMBI, pa3HOCTH IIPOU3BEIEHUS, YACTHOT O

[ponsBoaHas cioxHOM QyHKINN

I'eomeTpuvecknii CMbICIT IPOU3BOAHON QYHKIIUU

DU3NYECKUN CMBICIT TPOU3BOJHOM

HccnenoBanne GyHKIHIA U TOCTPOCHUE IPaPHKOB

HaxosxeHnue onTHMAanbHOTO Pe3yJIbTaTa ¢ MOMOIIBIO IPOU3BOIHOM B MpakTHUYecKuX 3anadax (I1-o/c)

~N| OO W N

Haxosxenue onTHMAanbHOTO Pe3yJIbTaTa ¢ OMOIIBIO IPOU3BOIHOM B MpakTHYecKuX 3anadax (I1-o/c)

14

KonTtpoJbHble pagoThl

Paznen 7. MHOTOrpaHHUKHU U
TeJia BpallleHUus

Coaep:xanne yueOHOro MaTepuaia

54

Tema 7.1 Bepuiunsl, pedpa,
rpaHd MHOTOTPAHHHKA

[Tonsitne mHororpanHuka. Ero snemeHTsl: BepuiuHbl, peOpa, rpanHu. [uaronans. Ceuenwue.
Boinykiible ¥ HEBBIMYKJIble MHOTOTPaHHUKU

17

OK 01 -OK
07,7IK 1.3

Tema 7.2
IIpu3sma, ee cocraB/silomme,
ceyeHme. ﬁpﬂMaﬂ U NpaBUJIbLHasA

NPU3MBbI

[Tonsitue npusmel. Ee ocHoBanust 1 60koBbIe rpanu. BeicoTa npusmel. [IpsiMas 1 HakJIOHHAS
npusma. [IpaBunbHas npusma. Ee ceuenue

Tema 7.3 [Tapanyienenunen, Kyo.
Cedenue kyo0a,
napajiiesienumnena

Hapannenennnez[, CBOMCTBA MMPAMOYTOJILHOT'O ITapaJlieJICIuIicaa, I(y'6 Ceuenne Ky6a,
MapajiejIienmIcaa

Tema 7.4
Mupamupa, ee cocraBiasouue,
ceyenue. llpaBuiabHas
nmupamMuja. Y cedeHHast

nupaMmuaa

HI/IpaMI/II[a u ee diieMeHThl. CeueHue NnupaMHubl. HpaBI/IJ'IBHaH nupamMuia. YceueHHas nupamuaa
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Tema 7.5
BoxkoBasi 1 nosiHasi MOBEPXHOCTH

NPU3Mbl, THPAMHUABI

[Tnomaae OOKOBOI M MOTHOM MOBEPXHOCTU MPU3MBI, TUPAMHUIBI

Tema 7.6

CummeTpus B KyOe,
napaJjiesnenuinene, ipusme,

CummeTpusi OTHOCUTEBHO TOYKH, MPSIMOU, TIockocTu. CUMMeETpus B KyOe, mapasuiesenurme/ie,

nupamMue MIPpU3ME, INPAMUJIE
Tema 7.7
N UMMETPHS B TIPU XUTEKT TEXHUKE, B OBIT
Ipumepsbl cUMMeTpHii B Cummetp PHPOJC, apXUTEKTYpPE, TC €, B OBITY
npogeccun
Tema 7.8

IIpaBuJbHbIE MHOTOTPAHHUKH,
HX CBOJICTBA

ITonsarue IMpaBUJIBHOI'O MHOT'OI'paHHUKA. CBoiicTBa IMPpaBHUJIbHBIX MHOT'OTPAHHHUKOB

Tema 7.9
HuaHap, ero cocrapjsiloniue.
Ceuenue NUJIMHIAPA

Hunmuuap u ero snmeMenTtsl. CedeHune MUIHH P (TTapauieIbHOe OCHOBaHUIO U 0CH). Pa3BepTka
IAJTUHIpA

Tema 7.10
Konyc, ero cocraBasiiomue.
Ceuenue KoHnyca

Konyc u ero snementsl. CeueHne KOHyca (MapauieIbHOe OCHOBAaHUIO M TIPOXOIAIICE Yepe3
BEpILIMHY), KOHUYECKHe ceueHus. Pa3zBepTka KoHyca

Tema 7.11
Yceuennplii konyc. Ceuenne

YC€UYCHHOI'0 KOHYCAa

VYceuennsriii konyc. Ero oOpasytomias u Beicota. CeueHrne YCEUeHHOTO KOHYCa

lema /.12 [ap u cdepa. Bzaumuoe pacnosoxxerue cepol u mimockoctu. CedeHue mapa, chepbl
IIap u cdepa, ux ceuenust
Tema 7.13 TTOHATHE 00 ODBEME Tella. U0BEM KyDa M IPAMOYTOJIBHOTO Hapallielienuieia. O0bEM PU3MBI U

1loHsiTHE 00 00BEME TeJ1a.
OTtHomenne 00LeMOB MOA00HBIX
TeJI

nuinHapa. UTHOIIEHHE O0OBbEMOB IMOJOOHBIX TEJI. 1 COMETPUUECKUN CMBICII OIPEACINUTENS 3-TO
rnopsiaka

Tema 7.14
O0beMbI M IUIOLIATH

MOBEPXHOCTEH TeJsl

O6beMbl mupamubl 1 kKonyca. O6bem mapa. [lnomany noBepxHocTeit Ten

Tema 7.15
Kom0nHanum MHOTOTPAaHHUKOB

U TeJ BpallCHUs

KOM6I/IHaHI/II/I TCOMCTPHUUCCKUX TCJI

Tema 7.16
I'eomeTpuyeckne KOMOMHALIUM
HA NPaKTHKe

Hcnonp3oBanue KOM6I/IH3.LII/II\/’I MHOT'OTPAaHHUKOB U TCJI BPAIICHUA B IIPAKTUKO-OPUCHTUPOBAHHBIX
3agadax

Tema 7.17
Pemrenne 3agauy.
MHoOrorpaHHuKH U TeJa
BpalleHus

OOBbeMbI U rjiomaa NOBEPXHOCTH MHOT'OT'PAHHUKOB U TCJI BpallICHUA
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IIpogeccuoHabLHO OPMEHTHPOBAHHOE COJleP/KAHHE

CuMMeTpus B IPUPOJE, AapXUTEKTYPE, TEXHUKE, B OBITY

Konyc u ero anementsl. CedeHue KoHyca (MapauleIbHOE OCHOBAHUIO M IPOXOAALIEE Yepes
BEpILNHY), KOHWYECKUE ceueHus. PazBepTka KoHyca

JlaGopaTopHbie padoThI

IIpakTH4yeckune padoThl/ 3aHATHSA 14

1 | Ilpusma u nupamuia

2 | BokoBas ¥ MoJyHAs TOBEPXHOCTH MPU3MBbI, TUPAMHUJIBI

3 | [IpaBunbHBIE MHOTOTPaHHUKH, MX CBOMCTBA

4 | OObem Mpu3Mbl U AITUH]PA

5 | OGbembl MUpaMuIpl U KOHYCA

6 | KomOwHamyu MHOTOTpaHHHUKOB M TeJ BPAIICHUS

7 | 'eomerprueckne KOMOMHAIINN Ha TTPAKTHKE

KoHTpoJibHBIE paGoThI 2
Pa3nen 8. IlepBoodpa3nast Conep:xkanue y4ue0HOro MaTepuaia 16 OK 01-OK 07,
(pyHKuuH, ee MPUMeHeHUEe TIK1.1

Tema 8.1 3azaya 0 BOCCTAHOBJICHUU 3aKOHA JBMIKEHUS II0 U3BECTHOM CKOpOCTH. IloHSATHE MHTErpupoBaHUsL. 6

IlepBooOpa3nasi pyHKIUM.
IIpaBusa HaxXoKAeHUA
NnepBoo0pa3HbIX

O3HakoMJIEHHE C TIOHATHEM MHTErpaia u rnepoodpasHoit wis dyukiuu y=Ff(X). Pemenune 3amaq Ha CBS3b
TIepBOOOPA3HON U ee TMPOU3BOTHOM, BEIYHCICHUE TIEpBOOOpa3HON Myl maHHOW ¢GyHKIuH. Tabmuia
(dhopMyI JUTsl HAXOXKJICHUS IepBooOpasHbIX. V3yueHre MpaBuia BIYHCICHHSI TEPBOOOPA3HOM

Tema 8.2
Heonpenenenunbiii n
onpeeeHHbIil HHTErpPabl

[MoHsTHE HEOMIPENENEHHOTO HHTErpaia

Tema 8.3
Inomanb KPUBOJIUHEHHOM
Tpaneuuu. @opmyna Heotona —
JleitOnuma

3amaun, IPUBOIAIINE K MOHATHIO OMPENEIEHHOT0 HHTErpajia — O BBIYMCICHUH TUTOMIAAN KPUBOIHHEHHON
Tpamneuuu, O mnepeMenieHun Touku. IloHsiTHEe ompenenéHHOro uHTerpana. I'eoMerpuueckuit u
(hmsmueckuii cMbIch onpenenenHoro naTerpana. ®opmyna Hetotona— Jleiibrnma

Tema 8.4
IHonsitue 00 onpeaeseHHOM
HHTErpaje Kak ILIomaIn
KPUBOJIMHeHOIl Tpaneuuu

I'eoMeTpuueckuil CMbICT ONPENEICHHOrO HHTErpaa

o Tema 8.5 I'eomerpudecknii cMBICI orpenenenHoro narerpana. ®@opmyna Hetorona - JleiiOnuna. Pemmenue 3a1a4d Ha
Hpeﬂene};;:;l’;fl;““rpa‘ﬂ B MIpUMEHEHUE UHTErpaja AJsl BBIYMCICHUS (U3NUECKUX BETMYMH U TUIOLIaeH
Tema 8.6

Pemenue 3anau. IlepBooOpasnas
(yHkuun, ee npuMeHeHne

[lepBoobpasnas ¢pynkuun. llpaBuia HaxoxaeHus nepBooOpas3HbiX. Ee mpumenenue
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ITpodeccnoHaIbHO OPHEHTHPOBAHHOE COAEPKAHMUE
I'eomerpuueckuit cMbich onpeaeneHHoro uarerpana. @opmyna HetotoHa - JleitOHmIa.
Pemenne 3a1a4 Ha mpuMeHEHUE WHTErpaia JUIsi BBIYUCICHUS (PU3MUYECKUX BETMYHMH U IJIOMIATCH

JlaGopaTopHbie padoThI

IIpakTH4yeckne padoThl/ 3aHATHSA 6
1 | [epBooGpa3zHas GyHKINH.
2 | ®opmyna HetoroHa - JleiiOnua
3 | Onpenenennsiii narerpan B xu3nau (I11-o/c)
KoHTposibHbIE padoThI 2
Pazpnea 9. Coaep:xxanne yueOHOro MaTepuaia 11 OK 01-OK 07
Crenenu u kopHu. CTeneHHas
bynkuus
C TeM&‘) 9.1 IToHsiTHE KOPHS N-OM CTENEHU U3 IEHCTBUTEIBHOIO yuciia. OyHKIUU F\/(n&x) WX CBOWCTBA U rpaduKu. S
TeneHHasA GpyHKOMSA, ee o e
CBOJiCTBA CsaoiicTBa KOpHS N-0i1 cTENeHn
Tema 9.2 . [IpeoOpazoBanue nppaMOHANBHBIX BRIPAKEHUI
IIpeoGpasoBanue BLIpaKEHUI ¢
KOPHSIMH N-0ii CTeneHn
_Tema 9.3 IMonsiTne crenenu ¢ JI0OBIM panMOHAIBHBIM IOKa3aTeneM. CTeneHHble QYHKINHU, UX CBOMCTBA M TpaduKH
CpoiicTBa cTeneHH ¢
_ PalMOHAIBLHBLIM U
HefiCTBHTEIbHbIM NOKA3aTEJIIMH
p Tema 9.4 PaBHOCHIIBHOCTD HpPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB. MeToAbl UX pelieHusd. Pemenne
el eHHe HPPAHOHATLHBIX o
yVpABHEHMUIi W HEPABEHCTR HppalMOHAIBHBIX YPABHEHUH 1 HEPAaBEHCTB
Tema 9.5 Omnpenenenwne creneHHor QyHKIMHU. Vcrons30BaHue ee CBOMCTB MPH PEIICHNH YPaBHEHHU U HEPABEHCTB
Crenenn u kopuu. CteneHnasi
byHkuusn
IIpodeccnoHaIbHO OPHMEHTHPOBAHHOE COAEPIKAHMNE 0
JlaGopaTopHbie padoThI -
IpakTH4eckue padoThbl/ 3aHATHS 4
1| IlpeoOpa3oBanne BEIpaXKEHUH C KOPHSIMHU N-OH CTETIEHU
2 | Pemenmne nuppannoHaIbHBIX YpaBHEHUIT
KoHTpoJbHbIe padoTh 2
Coaep:xanue y4eGHOro MaTepuasa 18 OK 01 - OK
Pa3zgen 10. IToxka3zareabHas 07

by
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I Tema 10.1 CreneHb ¢ MPOM3BOJIBHBIM ACHCTBUTENBHBIM IMOKa3areneM. OnpenerneHue moka3aTedbHOH (QYHKLIUH, ee 8
°Ka3aTeg:gg’c'T(£gHKHH”’ ee CBOMCTBa W Tpaduk. 3HAKOMCTBO C MPUMEHEHHEM IOKa3aTelNbHOW (QYHKIMH. PelieHne mokazaTelbHBIX
ypaBHEeHUH (QyHKIHOHATIbHO-TPApHUECKUM METOJIOM
Tema 10.2 Pemenme Pemenune mokasarenpHbIX YPaBHEHUH METOJOM YPaBHUBAaHUS IOKA3aTENIEH, METOIOM BBEIEHUS HOBOMI
OKA3aTeALHBIX nepeMeHHol, QyHKIMOHATBHO-TpaUUecKUM METOJI0M. Pellienne noka3aTenbHbIX HepaBEHCTB
YPABHEHWI U HEPABEHCTB
Tema 10.3 Pemenue cucreM nokas3aTenbHbIX YPaBHEHHM
CucreMbl noka3zaTeabHBIX
YPaBHeHUH
Tema 10.4 Pemenune nokaszarenpHbIX YpaBHEHUH METOJOM ypaBHHBAHUS IOKAa3aTelned U METOJOM BBEIEHUS HOBOU
Pemrenue 3apau. IlokasareabHasn 5 p
dynicmus repeMeHHoH. PenieHne moka3aTenbHbIX HEPABEHCTB
IIpodeccnoHalbLHO OPHEHTHPOBAHHOE COAEPKAHNE 0
JlaGopaTopHbie padoThI -
IIpakTHyeckue padoThl/ 3aHATHS 8
1 | CreneHb ¢ IpOHU3BOJIBHBIM AEHCTBUTEIBHBIM [10KA3aTEIEM
2 | PelreHue roka3aTelbHbIX YPaBHEHUH
3 | Penrenne nmoka3aTenbHBIX HEPAaBEHCTB
4 | PemreHrie CUCTEM ITOKA3aTEbHBIX YPaBHECHUH
KoHTpoJbHbIe padoThbI 2
Copepixanne yueOHOro Mmarepuania 23
Pa3zgen 11. Jlorapudmbl. aep y P
Jlorapupmuyeckast pyHkuus
Tema 11.1 . | Jlorapudm uncna. [lecaTnunplii 1 HATYpaIBHBIN JOTapH(MBI, YUCIIO € 7 OK 01- OK
Jlorapu¢m uucaa. JlecaTnunblii 05, OK 07, I[IK
U HATYPAJIbHBIN JIOrapu(msl, 1.1

Yucjio e

Tema 11.2
CpoiicTBa Jjorapu()mMoB.
Onepanus JorapupmMupoBanust

CsoiicTtBa morapudmos. Oneparus sorapuMApOBaHUSL.

Tema 11.3
Jlorapupmuyeckasi pyHkuus, ee
cBolicTBa

Jlorapudmudeckas QyHKIHS U €€ CBOHCTBA

Tema 11.4
Pemienue norapugpmuveckux
YPaBHEHUI H HEPABEHCTB

[onstre norapupmuyueckoro ypaBHeHus. Onepanus IOTEHIUPOBaHUA. TpH OCHOBHBIX METO/A PELICHUs
JorapuMUYECKUX ypaBHEHUH: (PyHKIMOHATBHO-TpadHUECKHi, METO/] TOTEHIIMPOBAHUS, METO]] BBEICHHS

HOBOM nepemeHHoH. Jlorapupmuyueckue HepaBeHCTBa
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Tema 11.5
Cucremsl JorapupmMudecKux
YPaABHEHUIt

AJITOPUTM pELIeHUs CUCTEMBI YpaBHEHHH. PaBHOCUIIBLHOCTE TIOrapu(MHUECKUX ypaBHEHUH 1 HEPABEHCTB

Tema 11.6
Jlorapu¢msbl B npupoae u
TeXHUKE

[Tpumenenue norapudma. Jlorapudmudeckas cnupains B npupose. Ee Marematnieckue cBOHCTBa

Tema 11.7
Pemenue 3agau. Jlorapugmsl.
Jlorapupmuyeckas pyHkuus

Jlorapudmuyeckas GpyHkuus. Perienue npocTelmx IorapuMUIECKuX ypaBHEeHUH

IIpodeccnonanbHO OPUEHTHPOBAHHOE COIEPKAHME 4
[Mpumenenue norapudma. Jlorapudmudeckas cnupains B npupojie. Ee Maremarnieckue cBoWCTBa
JlaGopaTopHbie padoThI
IIpakTH4yeckue padoThl/ 3aHATHA 10
1 | Beiuncienue u cpaBHeHue JorapudMoB
2 | Tlepexox oT oHOT'O OCHOBaHMUS K ipyromy. JlorapudmMupoBaHre v OTEHIIMPOBaHUE
3 | Jlorapudmuyeckas QyHKITHSI U €€ CBOWCTBA
4 | Pemenue norapuMUYeCKUX ypaBHEHUH
5 | Pemenue morapuMuIecKux HEPABEHCTB
KonTpoJbHbIe paéoThl 2

Pasnen 12. Conep:xkanue y4e0HOr0 MaTepuaia 10 OK 01, OK 02

MHokecTBa. JJIeMEHThI TEOPHHU 11K 1.3
rpacdos
Tema 12.1 [onste muoXxectBa. [loaMHOMXkecTBO. Onepannu ¢ MHOKECTBAMHU 8
MHuo:xecTBa
Tema 12.2 Onepaliuy ¢ MHOKECTBaMU. PellieHre MpUKITaaHbIX 3a1a4
Onepaunu ¢ MHOKeCTBAMHU
TIQI‘S;‘ 41-51-3 [ousTre rpada. CesasHbIl rpad, 1epeBo, NUKI rpad Ha MIOCKOCTH
p Tema 31-3[-4 Oneparuu ¢ MEHOXKecTBamMu. OTMHUCaHUE PeaTbHBIX CUTYAIUN C TIOMOIIbI0 MHOKeCTB. [IpruMenenne rpados
Suuome sy Muoeeron, | ¢ pencso sazas

IIpodeccnoHaIbHO OPMEHTHPOBAHHOE COAEPIKAHMNE 2
Omnepaunu ¢ MHOKecTBaMu. Pemenne npukia HpIX 3a1ad
JlabopaTopHbie padoThI -
IpakTrnyeckne paGoThl/ 3aHATHS 4

1 | Onepamuu ¢ mEOkecTBamu (I1-0/¢c)

2 | I'padur

KoHTposibHbIE paboThI
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Paznen 13. Di1eMeHTDI

Conep:xkanue y4e0HOro MaTepuaia

21

KOMOMHATOPHKH, CTATHCTHKH H OK 01 - OK
TEOPHUH BEPOATHOCTEH 05, OK 07, IIK
Tema 13.1 ITepecTaHOBKH, pa3MENIEHHs], COYETAHHUS. 7 11
OcHOBHBIE NOHSATHS
KOMOHWHATOPHUKH
Cob Tema 13.2 CoBMecTHBIE 1 HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOATHOCTH CYMMBbI COOBITHI. Y CIIOBHAS
00bITHE, BEPOSITHOCTH .
BEPOSTHOCTh. 3aBUCUMBIE U HE3aBUCHMBI BITHS. T MBI O BEPOSITHOCTH ITPOM3BENICHHUS COOBITHH.
COOLITHSL, Cl0KeHNo 1 €pOATHOCTb. 3aBUC € U He3aBUC e cob €0peMbl 0 BEpOSTHOCTH ITPOU3BEAEHUS COO
YMHOKeHH e BEPOSITHOCTEI
B Tema 13.3 OTHOCHUTENFHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOWYMBOCTH. (CTaTUCTUYECKOE OIpeaesicHue
€pPOSITHOCTH B
NpodeccHOHATBHBIX 3a129aX BepossTHOCTH. O11eHKa BEPOSTHOCTH COOBITHS
Tema 13.4 Bunel cnygaiiaeix BenmuumH. OmnpezeneHre AUCKPETHOM ciyyailHOW BENMYMHBL 3aKOH paclpeneneHus
Auckpernas cayuaiinas HCKPETHOW ciiyyaliHOW BeMYMHbBI. Ee YMCcI0BbIe XapaKTepUCTUKU
BeJINYMHA, 32KO0H ee AUCKD yi : paKTep
pacnpejaesieHus
Tema 13.5 . Bapuanmonnsiit pan. [lomuron wactor u rucrorpaMma. CTaTHCTHYECKHE XapAKTEPUCTHKU psAla
3anaun MaTeMaTH4YeCKOH HABIIONACMBIX JAHHBIX
CTATHCTHKH A A
C Tema 13-66 ITepBuunas oOpaboTka CTaTHCTHYECKUX MaHHBIX. [ padudeckoe ux mpencrasinenne. Haxoxnenne
ocTaBJIeHHe TA0JHI 1
AMATPAMM HA NPAKTHKE CPEIHUX XapaKTEPUCTHK, HAOII0AaEMbIX JaHHBIX
Pemenue 3a1a4. JjeMeHTbI OnemMeHTs KoMOmHAaTOpHKH. COOBITHE, BEPOATHOCTH COOBITHS. CIIOKEHNE U YMHOKEHHUE BEPOSITHOCTEH
KOMOMHATOPUKH, CTATHCTHUKH
TEOPHH BeposiTHOCTEH
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHM E 4
OtHocuTenpHasi YacToTra COOBITHS, CBOICTBO €€ YCTOMYMBOCTH. CTaTHCTHUYECKOE OIpeAeieHue
BeposTHOCTH. OIleHKa BEPOSITHOCTH COOBITHS
IlepBuunas oOpaboTKa cTaTUCTHYECKHMX AaHHBIX. I'paduueckoe ux mpencrasieHue. Haxoxnenue
CPEIHUX XapaKTEPUCTHK, HAOIIOAaEMbIX JaHHBIX
JlaGopaTopHbie padoThI -
IIpakTHyeckue padoThl/ 3aHATHS 8
1 | CoObiTHE, BEPOATHOCTH COOBITHSI.
2 | BepostHOCTE B podheccroHambHbIX 3amavax ([1-o/c)
3 | 3ajaun MaTeMaTH4ECKON CTATHCTUKU
4 | Cocrasiienne Tabmun u quarpamm Ha ripaktuke (I1-o/c)
KoHTpoIbHBIE paGoThI 2
Paznen 14. YpaBHenus u 29

HEPABEHCTBA

Conep:xkanue y4eOHOro MaTepraia
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Tema 14.1 . PaBHOCUIIBHOCTE ypaBHEHM U HepaBeHCTB. Onpenenenus. OCHOBHBIE TEOPEMBI PaBHOCHIIBHBIX 6
PaBHOCHILHOCTE ypaBHEHMiT 1 | 1 exoJjax B YpaBHEHHSAX W HepaBeHCTBax. OOIIMe METOBI PelliCHHs YPaBHEHHI: TEPEX0 OT paBEHCTBA QK 01- OK
HepaBeHcTB. OfIIMe MeToIbI pexonax B yp p : PeLICHI yp s 1Iep p 07, I[IK 1.6,

pelenus (yHKUMH K paBeHCTBY apryMEHTOB Ui MOHOTOHHBIX (DYHKIHMH, METOH pa3ioKEHHs Ha MHOKXHUTENH, IIK 1.1

METOJ1 BBE/ICHHsI HOBOM MepeMeHHOU, GYHKIIMOHAILHO-TPaQUIecKUil METOx
I'pad Tema 14.2 OO1me MeToIbl PeIleHNs] HEPAaBEHCTB: TEPEXOJl OT CPAaBHEHMs 3HAUCHUH (DYHKLHMI K CPaBHEHUIO
paduyecKuii MeTO pelIeHust o o ) N
ypaBHeHHii, HepaBeHCTB 3Ha4YEeHUHU apryMeHTgB JUI1 MOHOTOHHBIX (l)yHKEI/H/I, METOJ MHTEPBAJIOB, (PYHKIMOHATIbHO-TpadUuecKuii
meros. ['padudeckuii METON pelieHns ypaBHEHH U HEPABEHCTB

Tema 14.3 Ompenenenne Moy Packpeitue Momyss o onpezaenenuto. [Ipocrelinme ypaBHEHUS U HEPABEHCTBA C

YpaBHeHus M HepaBeHCTBA C I o
MOTy.TeM MoxayneM. lIpuMeHeHrie paBHOCUIILHBIX IIEPEXOA0B B ONPENEIECHHBIX THUIAX YPaBHEHUW M HEPABEHCTB C

MOJyJIEM

Tema 14.4 3HaKOMCTBO ¢ mapamerpom. [Ipocreiime ypaBHEHNS M HEPABEHCTBA C MTAPaMETPOM

YpaBHeHHs M HEPABEHCTBA C

napaMeTpamMu
Tema 14.5 PerieHre TEKCTOBBIX 33724 MPO(PECCHOHATBLHOTO COACPKAHHMS
CocTraBJjieHHe U pellieHue
npogeccHoHANLHBIX 32124 ¢
NMOMOIIbI0 YPaBHEHUH
Tema 14.6 OO0mme MeTobI PEIICHNs YpaBHEHUN. Y paBHEHUS W HEPaBEHCTBA C MOYJIEM H C ITapaMeTpaMu
Pemienue 3axa4y. YpaBHeHusi u
HepaBeHCTBAa
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHM E 8
Pemmenrie TekCTOBBIX 3371249 MPO(PECCHOHATHFHOTO COACPIKAHUS
JlaGopaTopHbie padoThI
IpakTHuyeckue paboThbl/ 3aHATHSI 15
1 | OOmme MeTOBI peIeHUsT ypaBHEHHHA
2 | I'padudeckuit MeTon pellieHns ypaBHEHHU U HEPABEHCTB
3 | CocraBnenue u penieHre mpod)eCCHOHANTBHBIX 3a1a4 C TOMOIIBI0 YpaBHEHUI
4 | Pemmenne TEKCTOBBIX 3a7a4 MPO(eCcCHOHATHHOTO COAEePKAHUS
5 | YpaBHeHUs u HEpPABEHCTBA C MOIYJIEM U C ITapaMeTPaMH
KoHnTposabHbie padoThl -
Koncynpranus 4
DK3aMeH 18
Bcero: 310
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3. YCJOBUS PEAJIU3AIIMA ITPOT PAMMBI YUEBHOMW U CITATLIAHBI

3.1. lna peanuszauum mnporpaMmbl  y4eOHOM JUCUHUILIAHBI NpeayCMOTPeHbI  cieaylomme
crenraJbHble MOMeLeHns: KaOuHeT «MaTteMaTuku», OCHAIllCHHBIH!

- I0CAJJ0YHbIE MECTA 110 KOJIMYECTBY 00Y4aIOUINXCS;

- paboyee MECTO IperoAaBaTes;

- mKagwr;

- "H(OpPMAIMOHHBIE CTEH/IBI,

- CTOJI JUIsl MaJIOMOOMJIBHBIX TPYII 00y4YaronInXcs;

- yueOHUKHU U y4eOHbIe ocoOus.

- KOMIUJIEKT HTHCTPYMEHTOB KJIACCHBIX;

- Ha0Op THIICOBBIX T€OMETPUIECKUX DUTyYD;

- CTEH/]] IEMOHCTPAILIMOHHBIN JIIs1 paboT 00yyaroniuxcs;

- 4epTEKHBIE HHCTPYMEHTHI OOy4aronuxcs (roToBalIbHA);

- IMHEeNKa YepTexHas (pelciInHa);

- cIleI[MalIbHOE MPOrpaMMHOE o0ecriedeHue.

Texnnuyeckue cpeacrsa o0y4eHus :
- KOMITBIOTEP C JIMIIEH3MOHHBIM IPOTPaMMHBIM 00€CTIEYeHHEM C JAOCTYIOM B ceTh MHTepHeT.

B nporiecce peanuzanuu mporpamMmbl Ha JIGKIMSX HCIOJIB3YIOTCS MHTEPAKTUBHBIE METOJIBI O0YUYECHHUS:
JTMCKYCCUHU, JIEKIMU MPE3EHTAlMM; BBICTYIUIEHHE MaJlbIX TpyNn C JAOKIaaaMu, pedeparamu,
MH(OPMALIMOHHBIMU COOOILIEHUSIMY, Tpe3eHTalusIMu. [lpakTudyeckue 3aHATHS MPOBOIATCS Kak B

MHIUBUAYAIbHOMN, TaK U IPYNIOBOM (hopMe OpraHu3aluu yueOHOU JesITeNbHOCTHU:

3.2. Undopmanuonnoe odecnedenne peaanu3aliu NporpaMmbl
OcCHOBHBIE HICTOYHUKH:

1. AmumoB III.A. Anrebpa u Hadana marematudeckoro aHammsa. 10 (11) xm. [Tekcr] / I A. AnumoB
— M. Ilpocsemienue, 2017. — 464c.

2. boromomnos, H. B. Matemaruka : yueOHUK AJis cpenHero npodeccuonansHoro oopazosanus / H. B.
Bboromornos, I1. 1. Camoiinenko. — 5-e u3a., nepepad. u gon. — Mocksa : U3natenscto FOpaidt, 2022, —
401 c. — (ITpodeccuonansuoe obpazonanue). — ISBN 978-5-534-07878-7. — URL :
https://urait.ru/bcode/489612

IlOHOJIHI/ITeHLHLIe HCTOYHUKMU:

1. Boromouos, H. B. Maremaruka. 3agauu ¢ pemerusmu B 2 4. Yacts 1 | yueOHOe nmocodue st
cpennero npodeccuonaibHoro oopasosanus / H. B. boromosos. — 2-e uz ., ucnp. u gomn. — MockBsa :
WznarensctBo FOpaiit, 2022. — 439 c. — (IIpodeccuonanbHoe obpazoanue). — ISBN 978-5-534-
09108-3. — URL : https://urait.ru/bcode/490794
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2. boromoinos, H. B. Matemaruka. 3anauu ¢ pemenusimu B 2 4. Yacts 2 : yuebHOE mocodue s
cpeanero npodeccrnonanbHoro oopazosanus / H. B. boromonoB. — 2-e u3., ucnp. u gon. — Mocksa :
WznarensctBo HOpaiit, 2022. — 320 c. — (IIpodeccrnonansHoe oOpazoanue). — ISBN 978-5-534-
09135-9. — URL : https://urait.ru/bcode/490795
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4 KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHUS YUEEHOM
JAUCHUITJIMHBI

B nponecce usydenuss y4deOHON IUCUMIUIMHBI «MareMmartuka» KOHTPOJb U
OIIEHKa Ka4eCTBa OCBOCHUS YI€OHOW AMCIUIUIMHBI OCYIIECTBISETCS NPENnoIaBaTesieM B
IIpoLIECCE MPOBEACHUSA NPAKTUYECKUX 3aHATUN, TECTUPOBAHHUs, a TAK)KE BBIIOJHEHUS
00y4aroIMMUCs HHIUBHIYaTbHBIX 3aJJaHUH{, UCCICTIOBAHUM.

@opMBl U METOJIbI KOHTPOJS U OLEHKH pe3yJbTaTOB OOYYEHHS IO3BOJISIOT
MIPOBEPUTH Y 00YJAIOIMIMXCS pa3BUTHE JTUUYHOCTHBIX U METANpPEIMETHBIX PE3yIbTaTOB, a

TaKkxe cOPMHUPOBAHHOCTh MPEAMETHBIX PE3YIbTATOB O0YUECHHUS.



PesyabTaTsl 00yyeHus
(IMYHOCTHBIE U MeTanpe/-
MeTHBIE)

Kpurepun onenku

MeToabl OeHKH

JIMYHOCTHBIE pe3yjabTaThbl

c(hOPMHUPOBAHHOCTH TPEICTAB-
JICHUW O MaTEMaTUKe KaK yHU-
BEPCAJILHOM SI3bIKE HAYKH, CPEJI-
CTBE€ MOJICJIMPOBAHMS SIBIICHUM U
IIPOLIECCOB, HJIEAX U METOIAX
MaTeMAaTUKU;

3HaTh ¥ IOHUMATh BEPOSITHOCTHBIN XapaKTep Pa3IMYHbIX ITPOLIECCOB OKPYKAIOIIETO
MUpa

WNHuTtepnperanus pesyibTa-
TOB HaOJIIOJIeHUN 3a nesd-
TETBHOCTBIO  OOywyarole-
rocsi B IpoIiecce OCBOSHUS
00pa3oBaTeNbHON npo-
rpaMMBL.

MOHMMAaHWE 3HAYMMOCTH MaTe-
MAaTHKHA IS Hay4JHO-
TEXHUYECKOTO rporpecca,
c(hOpMUPOBAHHOCTDh OTHOIICHHS
K MareMaTHKe KaK K 4acTH 00-
IEYEIIOBEUECKON KYJIbTYpPHI Ue-
pe3 3HAaKOMCTBO C HCTOpHUEH
pPa3BUTHS MaTEMAaTHUKH, SBOJIIO-
e MaTeMaTHYSCKUX HJICH;

IIOHUMAHHUEC 3HAYCHUA BOITPOCOB, BOSHUKAIOIINUX B caMoi MaTeMaTHKE JUIA q)OpMI/I-
POBaHUA U PA3BUTUA MaTeMaTHYeCKOH HAYyKW; UCTOPUH PA3BUTHA IIOHATHA YHCJIA,
CO3JIaHUA MaTEMAaTUYCCKOI0 aHaJIn3a, BOSHUKHOBCHHA U Pa3BUTUA T'COMCTPHUU

WNHuTtepnperanus pe3ynbTa-
TOB HAOJIOAECHUI 3a Ies-
TETLHOCTBIO  OOydJaroIe-
rocs B MpoIecce OCBOCHHUS

00pazoBaTeIbHON mpo-
rpaMMBI.

[TonroroBka  pedepatos,
JIOKJIQJIOB.

pPa3BHUTHE JIOTHYECKOTO MBIIILIC-
HUs, MPOCTPAHCTBEHHOIO BOOO-
paKeHHS, AIITOPUTMHUYECKOU
KYJIBTYPbl, KPUTHYHOCTH MBbIIII-
JICHHUS Ha YPOBHE, HEOOXOIUMOM
i Oynyuieil mpodeccruoHab-
HON JIeATENBHOCTH, IS TIPO-
JoJkeHus: oOpa3oBaHUs U ca-
MOOOpa30BaHNUS;

MOHMMAaHHUE 3HAYCHHS MAaTeMaTHYCCKOW HAYKH JIIS PEUICHHS 3a/1a4, BO3HUKAIOIIUX
B TCOPHH U MPAKTUKE; IUPOTY U B TO K€ BPEMsS OIrPaHUYCHHOCTh MPUMCHECHHS Ma-
TEMATUYECKHX METOJIOB K aHAJIM3y M MCCJICIOBAHUIO MPOLIECCOB M SBJICHUH B MPH-
pojie 1 o0IecTBe

WuTepnperanus pe3yiabTa-
TOB HaONIOeHUN 3a nes-
TeNbHOCTBIO  OOyuarore-
rocs B MpoIiecce OCBOCHUS
00pa3oBaTeNbHON npo-
IPaMMBbL.
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OBJIAZICHUE  MaTeMaTHYECKUMHU
3HaHUSIMH U YMEHUSIMH, HE0O-
XOAUMBIMH B  TIOBCEJHEBHOM
KHU3HH, I OCBOCHUS CMEKHBIX
€CTeCTBEHHO-HAYYHBIX  JMCIH-
TUTMH W JTUCIHUILTUH mpodeccuo-
HAJIBHOTO UHWKJA, IS TOJIyde-
HUs 00pa3oBaHUs B 00JaCTsX,
HE TpeOyromux yriayOneHHOU
MaTEeMaTHYeCKOH IMOTOTOBKH;

3HAKOMCTBO C YHUBEPCAJIbHBIM XapaKTEpOM 3aKOHOB JIOTMKU MaTeMaTUYECKUX pac-
CYXXJICHHH, UX TPUMEHUMOCTH BO BCEX 00JIACTSIX YEIOBEUYECKOM EATETLHOCTH

[TonroroBka  pecdepatos,
JIOKJIAJIOB, MCIOJb30BaHHUE
ANIEKTPOHHBIX ~ HMCTOYHH-
KOB.

Habmronenue 3a HaBbIKa-
MU pabOThI B II00aTbHBIX,
KOPIIOPAaTHUBHBIX H  JIO-
KaJbHBIX HH(OpMaIMOH-
HBIX CETSX.

TOTOBHOCTb U CITIOCOOHOCTH K
00pa3oBaHuIO, B TOM YHCIIE Ca-
M00Opa30BaHMIO, Ha IPOTSHKE-
HHUH BCEH JKM3HU; CO3HATEIILHOE
OTHOIIICHHE K HEIIPEPHIBHOMY
00pa30BaHUIO KaK YCIOBHUIO
yCHenrHoi npodeccrnoHaIbHON

- I[eMOHCTpaIII/Ifl JKCIIaHUA y‘II/ITI)Cﬂ;

- CO3HATEIHPHOE OTHOIIEHUE K MPOI0HKeHHI0 00pa3oBanus B BY 3e;
-JICMOHCTpAIs CPOPMUPOBAHHOCTH MHUPOBO33PEHHSI, OTBEUAIOIIETO COBPEMEHHBIM
peamsm;

- MPOSIBJICHUE OOIIECTBEHHOTO CO3HAHMS;

WNHTtepnperanus pe3ynpra-
TOB HaOJNIOACHUI 3a jaes-
TETBPHOCTBIO  O0ydarore-
rocsi B IPOIIECCE OCBOCHUS
00pazoBaTebHOM
MIPOrpaMMEL.

M OOIIECTBEHHOM AEATEILHOCTH;

TOTOBHOCTh ¥ CIIOCOOHOCTH K
CaMOCTOSTEILHON TBOPUECKON U
OTBETCTBEHHOH JeATENHHOCTH;

— AEMOHCTpanusa CIIOCOOHOCTH CaMOCTOSATEILHO YIIpaBJIATH CBOCH ITO3HABATCIBHOM
JCATCIbHOCTBIO,

— CaMOaHaJIu3 U KOPPCKIUA pC3yJIbTaTOB COOCTBEHHOM pa6OTBI;

— YMCHHC OLICHUBATHL CBOIO CO6CTB€HHYI-O ACATCIIbHOCTDb, AHAJIU3UPOBATH U ACJIATh
IIPpaBUJIbHBIC BbIBO/BbI.

WuTepnperanus pe3ynbTa-
TOB HaOJIOACHUH 3a Jes-
TEJLHOCThIO  OOYydaroliie-
rocsi B MPOIIECCE OCBOCHHSI
00pa3oBaTeIbHOMN
POTrPaMMBbl.
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FOTOBHOCTb K  KOJUIEKTUBHOM
paboTe, COTPYTHHYECTBY  CO
CBEpCTHHKaMH B 00pa3oBaTellb-
HOM, OOIIECTBEHHO II0JE3HOM,
y4eOHO-UCCIIeIOBATEIIHCKOMH,
MIPOEKTHOW M PYTrUX BHIAX Jie-
SITEJIbHOCTH,

— JIEMOHCTpAINS CIOCOOHOCTH BBICTPANBATh B3aUMOOTHOIIICHUS] B KOMAaH/IC,

— JIEMOHCTpALMSI KOMMYHHUKATUBHBIX CHOCOOHOCTEI;

— YMEHHE BECTH JIHAJIOT, YUYUTHIBAS NOZULIUIO IPYTUX YYACTHUKOB JIESITEIHOCTH;
— YMEHHE peliaTh 00IIue 3a7a4i B KOMaH/IE;

Yuyactue B KOJUIEKTUBHBIX
MEPOTIPHUATHIX, TMPOBOHU-
MBIX Ha Pa3IUYHBIX yPOB-
HSIX;

HaOMIOACHUE 3a  POJIbIO
00yyJaromierocs B rpyrie;

OTHOIIEHHE K MpOoQeccHOoHab-
HOM JCATCIBHOCTH KaK BO3MOX-
HOCTH y4aCTusd B PCUHICHUU
JUYHBIX, OOIIECTBEHHBIX, TOCY-

- IPOSIBJIEHUE AKTUBHOM )KU3HEHHOU MO3ULNY;
- IEeMOHCTpalus HHTepeca K Oyayiiel npodeccuu;
- BBIOOP ¥ MPUMEHEHHE METOJIOB U CIIOCOO0B perieHus Tpo(hecCuoOHaNbHBIX 3a1ay;

WNHuTtepnperanus pe3ynpra-
TOB HaOJNIOACHUI 3a jes-

TETBLHOCTBIO  O0ydarorie-
rocsi B IPOIIECCE OCBOCHUS

JApCTBEHHBIX, 00I11IeHaINO- 06pazoBaTebHOI
HaJbHBIX MPOOIEM IIPOrPaMMbI
MeTanpeaIMeTHbIe Pe3yJibTaAThI:

YMEHHME CaMOCTOSTEJIbHO OMpe- | - OpraHu3alus CaMOCTOSITENbHBIX 3aHITUN B X0/1€ U3YUYCHUS JTUCHUILIINHBI; [IpakTnueckue  3aHsTHA,
ACIATE  LEIU  NICATCPHOCTH U | - yMEeHHE MUIAHUPOBATh COOCTBEHHYIO JIEATEIHLHOCTD; CEMHUHAPBHI, y4eOHO-

COCTaBJIATH ILIaHbI ACATCIIBHO-
CTH, CaMOCTOATCIBHO oCy-
IOCCTBJIATHG, KOHTPOJIMPOBATH U
KOPPEKTUPOBATh ACATCIbHOCTD,

- OCYUIECTBIJIEHHE KOHTPOJISI U KOPPEKTUPOBKHU CBOEH AEATEINBHOCTH;
- HCIIOJIb30BaHKE PA3IMUHBIX PECYPCOB AJISl JOCTHXKEHUS TOCTABIICHHBIX IIEJIeH;

MpaKkTUYeCKue KoH(pepeH-
[IUM, KOHKYPCBHI, OJIUMIIH-
aJtpl.
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HCIIOJIb30BaTh BCE BO3MOXKHBIC
pecypebl i JIOCTHKEHUSl TI0-
CTaBJICHHBIX LEJIEH W peanu3a-
IOUH IIJIAaHOB JCATCIBbHOCTH. BbI-
OuMpaTh yCICNTHBIC CTPATETHU B
PA3JIMYHBIX CUTYyalUAX,

YMEHHE MPOJTYKTUBHO OOLIATHCS
U B3aUMOJICHCTBOBATb B IIPO-
L[ECCE COBMECTHOM JESATEIIBHO-
CTH, YYUTHIBATh MO3UIMU JAPY-
IMX YYaCTHHUKOB JESTEIbHOCTH,
3¢ deKTUBHO paspemarb KOH-
(IIMKTBI;

— YMCHHUEC BECTU AHUAJIOT, YUUTBIBAA MMO3UIUIO APYTHX YHACTHUKOB ACATCIIbHOCTH,
— YMEHHE peliaTh 00IIue 3aa4i B KOMaH/IE;

- CaMOaHaJIU3 ¥ KOPPEKIIHS pe3yIbTaTOB COOCTBEHHOM pabOTHI;

- IEMOHCTpAIs KOMMYHUKATHUBHBIX CTIOCOOHOCTEH;

- YMEHHE pa3peiinTh KOHQIMKTHYIO CUTYaIHIO;

WNHuTtepnperanus pe3ynbra-
TOB HaOJNIOACHUI 3a jes-
TETBHOCTBIO  O0ydarorie-
rocsi B IPOIIECCEe OCBOCHUS
00pa3oBaTebHOM
MIPOrpaMMEL.

BJIaICHHUEC HaBbIKaMU I1I03HaBa-
TEeNIbHOM, Y4eOHO-
HCCIEA0BATENBCKON U POEKT-
HOH ACATCIBbHOCTHU, HABBIKaMU
paspernieHus npooaeM; crnocoo-
HOCTb U TOTOBHOCTH K CAMOCTO-
ATEIILHOMY IOUCKY METO/IOB
pelIeHns MPaKTUYECKUX 3ajad,
MPUMEHEHHIO Pa3TUYHbIX METO-
JIOB TO3HAHMS;

— YMEHHE TIJITAaHUPOBAHUE COOCTBEHHOU NEATETLHOCTH ISl TOCTYDKEHHS TTOCTABIICH-
HBIX II€J€d TPEABUIICHUS BO3MOXKHBIX PE3YJIbTATOB 3THX JAEHCTBUM, OpPraHU3aINN
CaMOKOHTPOJISI U OLIEHKH MOJIYYEHHBIX PE3YJIbTATOB;

— YMEHUE OMPEACIIATh Pa3IMYHbIE CPEJCTBA HEOOXOAUMBIE JJIs PEUICHUS MPaKTHYIe-
CKHX 3aJ1a4

WNHTtepnperanus pe3ynapra-
TOB HAOJIONEHUN 3a Ies-
TETBPHOCTBIO  O0ydarore-
rocsi B IPOIIECCE OCBOCHUS
00pa3oBaTeIbHOM
IPOrpamMMBl.

TOTOBHOCTb U CLIOCOOHOCTH K
CaMOCTOSITENIbHOM HH(pOpMaLu-
OHHO-TIO3HABATEILHOM JIeATeNb-
HOCTH, BKJTFOYas YMEHUE OPUECH-
TUPOBATHCS B PA3JIMUHBIX UC-
TOYHHUKaX UH(POPMAIUH, KPUTH-
YEeCKH OLICHUBATh U MHTEPIIpe-
TUPOBaTh UH(OPMALIHIO, TTOITY-
YaeMYI0 U3 pa3IudHbIX UCTOY-
HUKOB;

— MPOBEJICHUE CaMOCTOSITENILHOTO TOUCKa UH(POPMAIIH C UCIIOIb30BAHUEM Pa3Iny-
HBIX UCTOYHUKOB (HAy4YHO-TIOMYJSPHBIX U3JIaHUM, KOMIIBIOTEPHBIX 0a3 IaHHBIX, pe-
cypcoB MHTepHeTa);

— HCIIOJIb30BaHUE KOMIBIOTEPHBIX TEXHOJOTUH JUisi 00paboTku U mepenadn HHpop-
MAaIiH U €€ PECTaBICHUS B Pa3INUHbIX opMax;

— KpUTHYECKas OLIEHKa JOCTOBEPHOCTH WHGOpPMAINH, MOCTYMAIOIMIEeH U3 Pa3sHBIX
UCTOYHUKOB;

WuTepnperanus pe3yibTa-
TOB HAOJIOACHUH 3a Jes-
TEJLHOCThIO ~ OOYydaroIe-
rocsi B IPOIIECCE OCBOCHHUSI
00pa3oBaTeIbHOM
POTrPaMMBbl.
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BJIAICHUC A3BIKOBBIMU CPCII-
CTBaMU: YMCHHUC SAICHO, JIOTUYHO
1 TOYHO U3JIaraTb CBOIO TOUKY
3pC€HHA, UCIIOJIB30BATh a/ICKBAT-
HBIC A3BIKOBBIC CPCACTBA,

— JIEMOHCTpAIHS CIOCOOHOCTU CAMOCTOSITENIFHO JaBaTh OIEHKY CUTYAIlMH U HAXO0-
JIUTH BBIXOJ M3 HEE;

— YMEHUE MPECTaBIATh NH()OPMAILIMIO B BUJIE TOKJIa/1a, Ipe3eHTaNuu, pedepara;

- YMEHHE OIICHHBATh CBOIO COOCTBEHHYIO JESTEIbHOCTh, aHAIIM3UPOBATH U JIENIATh
MPaBUJIbHBIC BBIBOJIBI;

[TonroroBka  pedepaTos,
JIOKJIaJI0B, MCIOJIb30BaHUE
ANIEKTPOHHBIX ~ HMCTOYHH-
KOB.

Habmronenue 3a HaBbIKa-
MU pabOThI B II00aTbHBIX,
KOPIIOPAaTHUBHBIX H  JIO-
KaJbHBIX HH(OpPMaIMOH-
HBIX CETSIX.

BJIAJICHUE HaBBIKAMH II03HAaBa-
TEIbHOW peduieKCUH Kak oco-
3HaHUS COBEPINAEMBIX JACHCTBUI
U MBICIUTENBHBIX IPOLIECCOB,
UX pe3yJapTaTOB M OCHOBAHWM,
TPAHMI] CBOETO 3HAHMS U HE3Ha-
HUS, HOBBIX [O3HABATEJIbHBIX
3a1a4 M CPEICTB U1 MX JOCTH-
KCHMS,

— JAEMOHCTpaluAa CIIOCOOHOCTU SICHO M TOYHO M3JIaraTh CBOH MBICJIM, JIOTHYCCKH
00OCHOBEIBATh CBOIO TOYKY 3pCHHA, BOCIPUHUMATL U aHAJIM3UPOBATH MHCHUSA cobe-
CCIHUKOB, IMMPpHU3HAaBas MpaBO APYroro 4€jI0BCKa HAa NHOC MHCHUC.

[IpakTnueckue  3aHsATHA,
CEMHHApBI, y4eOHO-
MpakTUYecKue KoHpepeH-
WU, KOHKYPCHI, OJIUMITH-
aJTpl

IEJICYCTPEMIICHHOCTD B MTOMCKAX
Y TPUHITHH PEIICHUH, cooOpa-
3UTENBHOCTh W HMHTYWIMS, pas-
BUTOCTh MPOCTPAHCTBEHHBIX
MPEJCTAaBICHUN;  CIIOCOOHOCTD
BOCIIPUHHMATh KpPacoTy W Tap-
MOHHIO MUDA;

- OCO3HaBaTh W TIOHUMATH IIUPOTY M B TO K€ BPEMsI OIpaHUYECHHOCTh NMPUMEHEHHSI
MaTeMaTUYEeCKAX METOJIOB K aHAIM3y M WCCICIOBAHHUIO TPOIIECCOB W SIBICHUH B
MpUpPO/Ie U 0OIIECTBE;

- OBITH CIIOCOOHBIM TSI TPUHSATHUS PEIICHUH;

- YMETh BOCIPUHHMAThH KPAcOTy U TAPMOHUIO MUPA;

WNutepnperanus pe3ynabra-
TOB HAOJIOIEHUN 3a Ies-
TEeTBHOCTBIO  O0ydarore-
rocs B IpoLecce OCBOCHUS
00pa3oBaTeIbHOM
IPOrpamMMBbl.

NPEAMETHDBIC PE3YJIbTaThbI

cOpPMUPOBAHHOCTh  MPEACTAB-
JIEHUI 0 MaTeMaTUKe KakK 4acTH
MHUPOBOH KYJIbTYPHI U MECTE Ma-
TEeMAaTUKA B COBPEMEHHOW IIH-
BUJIU3AIIAH, CTIOCO0AX OMMCAHUS
SBJIIGHUW peampHOr0 MHpa Ha
MaTeMaTHYECKOM SI3BIKE;

chOpMUPOBAHHOCTH MPEICTaB-

B pe3yiIbTaTe OCBOCHUA NUCHUIIJIMHBL O6y‘laIOH_[I/II7[C${ JOJKCH YMETh.

AJITEBPA
V1. BEIIOJTHSTH apI/ICI)MeTI/I‘-IeCKI/Ie JENCTBUS HAL qrciiaMy, CoUCTas YCTHBIC U ITMCb-
MCHHBIC IIPUEMBI; HAXOIUTb HpI/I6J'II/DKeHHLIe 3HAYCHUA BCJIUYHUH U TIOTPCIIHOCTU
BBIYHCIICHUI (a6COJ'IIOTHaSI u OTHOCI/ITGJ'IBHa}I); CpaBHHUBATDb YHUCJIOBBIC BBIPAKCHUS,;
V2. HaxXOJUTb 3HAUCHUA KOPH, CTCIICHH, norapI/I(bMa, TPUTOHOMETPUUCCKUX BbIpa-
JKEHMII Ha OCHOBE ONpCACIICHH, UCIIOJIB3Yyd IIPpU HeO6XO)II/IMOCTI/I HHCTPYMCHTAJIb-

[IpakTuueckue 3aHATUS;
Tectupopanue;

WnauButyanbHbBIE 3a1aHusE
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JICHHH 0 MaTeMaTHYCCKUX TTOHS-
THUSIX KaK BaXXHEHIITNX MaTeMa-
THYECKHUX MOJCISAX, O3BOJISIIO-
X OMUCHIBATh U U3y4aTh pa3-
HBIE MPOLIECCHI U ABJIEHUS; MO-
HHUMaHHE BO3MOXKHOCTH aKCHO-
MaTH4YECKOr0 OCTPOCHUS Ma-
TEMaTUYECKUX TEOPHIl;

BIaJCHHUEC METOJJaMU1 JTOKa3a-
TCJIIBCTB U AJITOPUTMOB PCIIC-
HHUA, YMCHHUEC UX ITPUMCHATD,
IMPOBOAWTE JOKA3aTCIIBHBIC pac-
CYXXACHHA B XO/JI€ pCIICHUSA 3a-
Jaq;

BIIaJICHUE CTaHIAPTHBIMH TIPHE-
MaMU pelIeHus paluOHAIbHBIX
U UppalMOHAIbHBIX, TOKa3a-
TEJIbHBIX, CTETICHHBIX, TPUTOHO-
METPUUYECKUX YpaBHEHU U He-
PaBEHCTB, UX CUCTEM; UCIIOJIb-
30BaHUE TOTOBBIX KOMITbIOTEP-
HBIX IPOrpaMM, B TOM YHCIIE
JUIS TIOMCKA YT PELICHUS U
WUTIOCTPAINH PEIICHUs ypaB-
HEHUI U HEPaBEHCTB;

c(OpMUPOBAHHOCTH MPEACTAB-
JIEHUI 00 OCHOBHBIX MOHSATHIX
MaTeMaTH4eCKOIro aHalln3a U UX
CBOMCTBaX, BJIaJICHUE YMEHUEM
XapaKTepU30BaTh MIOBEJCHHUE
(byHKIUH, UCTIOJIB30BaHKE IO~
Jy4EeHHBIX 3HAHUU JJIS onuca-
HUS M aHAJIN3a PeAJIbHBIX 3aBH-

HbIE CPEJCTBA; MOJIb30BAThCSI MPUOIMKEHHOM OLIEHKOW IpU NMPaKTUYECKUX pacye-
Tax;

V3. BBINOJHATH MPEOOpa30BaHMsI BEIPAKCHUH, IPUMEHSST (OPMYIIbI, CBSA3aHHBIE CO
CBOWCTBAaMHU CTETECHEH, Torapu(MOB, TPUTOHOMETPUIECKUX (DYHKITHIA;

V4. ucnonb30BaTh NPUOOPETEHHBIE 3HAHUSA U YMEHHUS B MPAKTUYECKOU JESITEIBHO-
CTH W TOBCEJHEBHOM KHU3HM: ISl IPAKTUYECKUX PacyeToB MO (popMysam, BKIFOYas
(dhopMyIibl, conepiKalle CTENeHH, paauKabl, JOrapudMbl U TPUTOHOMETPUUECKUE
(YHKIMM, UCTIOJIb3YS PU HEOOXOMMOCTH CIPAaBOYHbIE MAaTEepHalbl U MpOCTEeMINe
BBIYMCIIUTENBHBIEC YCTPONCTBA;

V5. pemaTh palnMoHanbHble, TOKa3aTeNbHbIE, JorapupMudeckie, TPUrOHOMEeTpruye-
CKH€ ypaBHEHUS, CBOJSIINECS K JIMHEHHBIM U KBaJpPaTHBIM, a TaKK€ aHAJIOTUYHbIE
HEpaBEHCTBA M CHCTEMbI; UCIOJIb30BaTh rpaMuecKuii METO] pelleHns] YypaBHEHUN
Y HEPaBEHCTB; U300paXkaTh Ha KOOPAWHATHON MJIOCKOCTH PELIeHUs] ypaBHEHUH, He-
PaBEHCTB M CUCTEM C JIByMs HEM3BECTHBIMM; COCTABJIATh M pelIaTh ypaBHEHUS U
HEPaBEHCTBA, CBA3BIBAIOINE HEU3BECTHBIE BEJIIMYMHBI B TEKCTOBBIX (B TOM YHCIIE
MIPUKJIATHBIX) 33a4axX;

DOyHKIUMA U TPaPUKH
V6. BBIUUCIIATH 3HaYCHHE (PYHKLUU 0 33JaHHOMY 3HAUEHHUIO apryMEHTa MpHU pas-
JUYHBIX crioco0ax 3amaHus (QyHKIUU; OMpPENeNsiTh OCHOBHBIE CBOMCTBA YHCIOBBIX
(GyHKIMHI, WUTIOCTPUPOBATh WX Ha TpaduKax; CTPOUTh rpa@UKH U3yYEHHBIX (yHK-
UH, WUTIOCTPUPOBAThH MO rpaduKy CBOWCTBA 3IEMEHTApHBIX (PYHKIMN; UCHIOJIB30-
BaTh NMOHATHE (DYHKIIMH JUTsI OTIMCAHUS M aHaJIN3a 3aBUCUMOCTEH BEJIMYUH;

VY7. ucnonb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHHUS B MPAKTUYECKOU JESITeNbHO-
CTH M TIOBCEHEBHOW >KU3HU: JUIS OMUCAHUS C OMOIIbIO (GYHKIMN pa3INYHbIX 3a-
BHUCHUMOCTEH, IPEICTaBICHUS UX Tpa@uuecKu, HHTepIpeTaluu rpaduKoB.

HAYAJA MATEMATHYECKOI'O AHAJIM3A
V8. HaxoaUTh NMPOU3BOAHBIE AIEMEHTAPHBIX (DYHKIMI; MCIIOJIB30BaTh MPOU3BO/I-
HYIO JUISI U3y4eHUs CBOMCTB (PYHKLMH M MOCTPOEHUS I'paUKOB; MPUMEHATH MTPOU3-
BOJIHYIO JUIsl NIPOBEJCHUS NMPUOIMIKEHHBIX BBIYMCICHUH, pellaTh 3ajauydl MpUKIaj-

HccnenoBatenbckas paboTa

Jomamnss paboTa;
TBopueckue
WHIVBU1yaJIbHbIE
3aJlaHus;

3adeTHas paboTa;

DK3aMeH.
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CHMOCTEH;

BJIaJICHHE OCHOBHBIMU MOHSTH-
SIMH O TUIOCKUX U IIPOCTPAH-
CTBEHHBIX T€OMETPHUYECKHX (H-
rypax, iX OCHOBHBIX CBOHCTBAX;
c(hOPMHUPOBAHHOCTH YMCHUS
pacrno3HaBaTh F€OMETPUUECKHE
(urypsl Ha YepTexKaX, MOJEISIX
U B peallbHOM MUPE; IPUMEHE-
HUE U3y4EHHBIX CBOMCTB reo-
MeTpHUUYECKUX GUryp u popmyi
JUIS PEIlIeHUs] TeOMETPUUECKUX
3aJ1a4 U 3a/1a4 ¢ MPaKTHYECKUM
COJIEpKAHUEM;

c(hopMUPOBAHHOCTH MPEJCTAB-
JIEHUH 0 Tpoleccax U IBICHUSX,
HMMEIOILIUX BEPOSITHOCTHBIN Xa-
pakTep, CTaTUCTHYECKUX 3aKO-
HOMEPHOCTSIX B peallbHOM MUDE,
OCHOBHBIX MOHSTHSX JIEMEH-
TapHOUW TEOPUU BEPOSITHOCTEH;
YMEHHH HaXOIUTh U OLICHUBATh
BEPOSITHOCTH HACTYILJICHUS CO-
OBITHI B MPOCTEHIIINX MTPAKTH-
YECKUX CUTYallUsX U OCHOBHbBIC
XapaKTePUCTUKH CITy4alHBIX
BEJIMYUH

BJIa/ICHHE HABBIKAMU UCIIOJIb30-
BaHUS TOTOBBIX KOMITBIOTEPHBIX
IIPOrpaMM IIPH PELICHNN 3aad.

HOro XapakTepa Ha HAXOXACHHC HaI/IGOJIBH_IeFO 1 HAUMCHBIICTO 3HAUYCHUSA, BbIYUC-
JISATh B HpOCTeﬁIHHX CIydadax Irjiomaiau nu O6’beMBI C HUCIIOJIb30BAHUCM OIIPCACIICH-
HOTO MHTETpaJa;

¥9. ucnonb30BaTh NPUOOPETEHHBIE 3HAHNUS U YMEHHUS B MPAKTUUYECKOU JESITEIbHO-
CTH ¥ NOBCEAHEBHOM JKM3HU: ULl PELICHUs NPUKIAIHBIX 33/1a4, B TOM YHCJIE COLM-
QTbHO-9KOHOMHYECKUX M (U3UYECKUX, Ha HANOOJbIINE W HAUMEHBIINE 3HAUYCHHUS,
Ha HaXO0KJICHHE CKOPOCTH U YCKOPECHHMUS.

KOMBHUHATOPHUKA, CTATUCTHUKA Y TEOPUSI BEPOSITHO- CTEM
V10. pewmaTts npocrelnine KOMOMHATOPHBIE 3aJau METOJIOM Mepedopa, a TaKkkKe C
WCIIOJIb30BAHUEM U3BECTHBIX (POPMYJI; BHIYMCIATH B MPOCTEHIINX CIydasX BEpOsT-
HOCTH COOBITHII Ha OCHOBE MOJICYETa YHCIIAa HCXOJI0B;

V11. ucnonp30Bath NPUOOPETEHHBIE 3HAHUS U YMEHHUS B IPAKTHUUECKOHN JEsITeTBbHO-
CTH Y TIOBCEAHEBHOM KU3HU:

. JUIsL aHaJIn3a peaJ'IBHBIX YUCJIIOBBIX )IaHHI)IX, Hpe}ICTaBHeHHBIX B BHUAC Oua-
rpamm, rpauKoB;

. aHaJIn3a MH()OPMAIIMK CTATUCTHYSCKOTO XapaKTepa.
I'EOMETPUA

V12. pacrio3HaBaTh Ha 4epTeKax M MOJEISIX MPOCTPAHCTBEHHbIE (POPMBI; COOTHO-
CUTh TPEXMEpHbIE 0OBEKTHI C UX ONMUCAHUIMHU, U300paKECHUSIMMU;

VY 13. onuchIBaTh B3aMMHOE PACIIONIOKEHHE MPSMBIX U MJIOCKOCTEH B IPOCTPAHCTBE,
apeyMeHmupo8ams C80U CYHCOeHUs. 00 2MOM PACNONIONCeHUY; aHAIM3UPOBATh B
MPOCTEHIIINX CIy4asX B3aUMHOE PACOJIOKEHNE 0ObEKTOB B IPOCTPAHCTRE;

VY 14. u3o0paxkaTh OCHOBHbIE MHOTOTPAHHUKHU M KPYIJble TENa; BBIMOIHATH YepTe-
KU TI0 YCIIOBUSIM 3a]1a4; CTPOUTH MPOCTEUIINE CeUeHUs KyOa, PU3MbI, TUPAMUJIBL;
peliaTh IIAaHUMETPUYECKUEe U MPOCTEHIIINE CTEPEOMETPUIECKIE 3a/1a4ll Ha HAXO0XK-
JICHHE TeOMETPUYECKHX BEIMYWH (IUTMH, YIJIOB, IUIOMIA/EH, 00bEMOB); MCIOIb30-
BaTh IMPU PEIICHUU CTEPEOMETPUUYECKUX 3a]lau IIaHUMEeTpUudeckue (akThl U METO-
JIbl; IPOBOJUTH J10Ka3aTeIbHbIE PACCYKIEHUS B XOJ€ pEUICHUs 3a/1a4;

o1




VY15.ucnons30Bath MPUOOPETCHHBIC 3HAHKS U YMEHUS B MPAKTUYCCKOU JCSITEIHHO-
CTU U MOBCEIHEBHOM KU3HU:

. JUId UCCIIeOBaHUs (MOJIEIMPOBAHMS) HECIIOKHBIX NMPAKTUYECKUX CHUTYalUil
Ha OCHOBE M3y4YE€HHBIX ()OPMYI U CBOHCTB (pUTyYD;
. BBIYUCIICHUS] 00BEMOB M TUIOMIAJICH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEJ

IpY PEIICHUH MPAaKTUYECKUX 3a]lad, MCIOJb3Yys MPHU HEO0OXOJWMOCTH CIipa-
BOYHUKH U BBIUNCIUTEIBHBIE YCTPONCTBA.

B pesynbpTaTe ocCBOCHUS AUCIUTUIMHBI 00YJAIONTUNCS JOJDKEH 3HATD:

31. 3HaueHHe MaTeMaTUYeCKOW HayKH JJIsl pelIeHUs 3a7a4, BOZHUKAIOIIUX B TEOPHHU
U IPAKTHUKE; IIUPOTY U B TO K€ BPEMs OTpaHMYEHHOCTh MPUMEHEHHUS! MaTeMaTuye-
CKHX METOJIOB K aHAJM3y U HCCIEI0BAaHUIO IIPOIIECCOB U SBJICHUH B MpHUpOJie U 00-
LIECTBE;

32. 3HaYeHHe MPAKTUKU U BOIIPOCOB, BO3HUKAIOUIUX B caMOi MaTeMaTHke A (op-
MUPOBaHMS U Pa3BUTHS MAaTEMAaTUYECKON HAYKU; UCTOPHUIO PA3BUTHS MOHSATHUS YKC-
Ja, CO3aHMS MaTEMAaTUYECKOTO aHAJIN3a, BOSHUKHOBEHUS U Pa3BUTHS T€OMETPUH;
33. yHUBEpCAIbHBIN XapaKTep 3aKOHOB JIOTUKM MAaTEMATHYECKUX PACCYKACHUM, X
MIPUMEHUMOCTh BO BCEX 00JIACTSAX YEIOBEUYECKOM IEATENIbHOCTH;

34. BEpOSITHOCTHBIN XapaKTeP pa3IuyHbIX MPOILIECCOB OKPYKAIOIIET0 MUPA.
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