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1.0BIIASI XAPAKTEPUCTHUKA PABOYEI TPOT'PAMMBI OBIIIEOBPA30OBATEJILHOI
JTACIATITAHBI

I1I1.01 MATEMATHKA

1.1.MecTO0 AUCHUILIHHBI B CTPYKTYype npodeccnoHanbHOli o0pa3oBaTenbHoii nporpammbl CI1O:
OOb1eobpazoBarenipHas JUCHUIUIMHA «MareMaTuka» sBIeTCs 00s3aTebHOM YacThio 00111e00pa3oBaTeIbHOIO
LUKJa IpOrpaMMbl IIOATOTOBKM CIIELMAIUCTOB cpeaHero 3BeHa B coorserctBun ¢ PI'OC CIIO mno
cnenpanbHocTy 54.02.01 J{nzaitn (o otpacisam).

1.2. Henu u niianupyemMble pe3y/bTAThl 0CBOCHHUS THCIUIITTUHBI:
1.2.1. leab AUCHMIIIIHHBI
Copepxanue mporpaMMmbl 00111e00pa3oBaTeIbHON TUCHUIUIMHBI «MaTemarukay HampaBlIeHO Ha JIOCTH)KEHHE
pe3ynbTaToB e€e u3 y4deHus B coorBercTBUU C TpeboBanusiMu ®I'OC COO c yderom mpodeccruoHambHON
HanpasyieHHoctd ®I'OC CIIO.

[Inaaupyembie pe3yTbTaThl OCBOSHHS 00111e00pa3oBaTEeILHON TUCIUIIITHHBI

O01mue KOMIETEeHI MU

IlnanupyemMblie pe3yabTaTbl 00y4eHUs

O0mme

JAncuuninHapHbie

OK 01 Bribupats
CIIOCOOBI PEIICHUS
3agad
podeccnoHATEHOMI
e TebHOCTH
[IPUMEHHUTEIHHO

K pa3/IM4YHbIM
KOHTCKCTaM

B yacTtu TpyZOBOrO BOCIUTAHHUS:

- TOTOBHOCTb K TPY/y, OCO3HAHUE
[IEHHOCTH MacTepCTBa, TPY10JII00UE;
- TOTOBHOCTb K aKTUBHOM

e TEIIbHOCTH TEXHOJIOTHIECKON U
COLIMAJIBHOW HAIIPABIIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATb,
[IAHUPOBATHh U CAMOCTOSITEILHO
BBITIOJTHATH TAKYIO JESTEIbHOCTD;

- HHTEpeC K pa3In4HbIM cepam
podeccnoHATEHOM JIeATEIIEHOCTH,
OBJaieHne YHUBEPCAIbHBIMU
yIeOHBIMH ITO3HABATEIIBHBIMU
IEHCTBUSAMMU:

a) 0a30BBIC JJOTUYECKHE JICHCTBHS:

- CaMOCTOSTENBHO (HOPMYIHUPOBATH U
AKTyalu3UpOBaTh MPOOIIEMY,
[paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYIIECTBEHHBIH
[MPU3HAK WA OCHOBAHHUS IS
CpaBHEHHUS, KJIaCCU(PUKALIUU U
0000IICHHUS;

- OIIPEJICIIATh eI JICATSIIBHOCTH,
3a/1aBaTh apaMeTPhl U KPUTEPUH UX
ITOCTHKECHHUS;

- BBISIBIISIT 3aKOHOMEPHOCTH U
[IPOTUBOPEUUS B paCCMaTPUBAEMBIX
STBJICHUSIX

- BHOCUThH KOPPEKTHUBHI B

e TeTbHOCTD, OI[CHUBATH
COOTBETCTBHUE PE3YJIHTATOB IICIISIM,

-BJIaJIETh METO/IaMU JI0Ka3aTebCTB,
QJITOPUTMaMH peIleHHs 3a/1a4; yMEHUe
(hOpMyYIHPOBATH OIIPEIEICHNUS, AKCHOMBI 1
TEOPEMBI, IPUMEHSTH MX, IPOBOINUTH
TOKa3aTeIbHbIC PACCYXKACHUS B X0/I€ PELICHUS
3agad;

- YMETb OIIEPUPOBAThH MOHATHSIMU: CTETIEHb
qrcia, Jorapu@m yrcia; yMEHUE BbIIOJIHATh
BBIUMCIICHHE 3HAYEHUH 1 ITpeoOpa3oBaHus
BBIPA)KEHUI CO CTENEHAMU U JorapupmMamu,
peoOpa3oBaHus APOOHO-PAITMOHATBEHBIX
BBIPAKCHU;

- YMETb OIEPUPOBATH TOHATHIMU:
[parioHaNIbHBIE, HPPAIOHAIEHBIE,
MoKa3aTesIbHbIE, CTETIEHHBIE,
iorapumMuUecKue, TPHrOHOMETPUUYECKHE
YpaBHEHHs 1 HEPABEHCTBA, X CHCTEMBI;

- YMETb ONEpPUPOBATH MOHATHIMHU: QYHKINS,
HenpepbIBHAs (PYHKIMS, TPOU3BOIHAS,
repBooOpa3Hasi, ONpeesIEHHbIN HHTErpa;
[YMETh HaXOJIUTh MIPOU3BOIHBIEC AIIEMEHTAPHBIX
(YHKIIUH, HCTIONB3YSI CIPABOYHBIC MaTEPHAIIBL;
MICCIIeIOBATh B MMPOCTEHUIIHX CITydasiX (yHKIIUN
Ha MOHOTOHHOCTb, HAXOJJUTh HAaHOOJBIINE U
HAaMEHBIINE 3HAaYeHUs! QYHKIUI; CTPOUTD
rpadMKu MHOTOYJICHOB C HCIOJIb30BAHUEM
arrapara MaTeMaTHUECKOTO aHAIIN3a;
MPUMEHSTH TPOU3BOIHYIO TPH PEIICHUH 3324
Ha IBUKCHUE; PEIIaTh MPAKTHKO-
OPUEHTHPOBAHHBIE 33/1a4H HA HANOOJIBIITHE U
HAaNMCEHBIINE 3HAYCHHUSI, Ha HAXOXKJICHHUE TTyTH,

CKOPOCTH M YCKOPEHHUS;




OILICHUBATH PUCKU TOCIIEICTBUN
eATeIbHOCTH;

- pa3BUBATh KPEATUBHOE MBITIIICHUE
[IPY PEIICHUN KU3HECHHBIX TTPOOIeM
0) 6a30BbBIC UCCIICIOBATEIIbCKUE
TerCcTBU:

- BJIaJICTh HaBbIKAMU y4eOHO-
ICCIIEA0BATENIBCKON U IIPOEKTHOM
IIeATEIbHOCTH, HAaBbIKAMHU
[pa3pereHus mpooieM;

- BBISIBIISITH IPUYUHHO-CIIC/ICTBEHHBIC
CBSI3U U aKTyaJIM3UPOBATh 3a7aqy,
BBIJIBUTATh THIIOTE3Y €€ PEIICHHUSI,
HaXOJUTh APTYMEHTHI IS
TOKa3aTelIbCTBA CBOMX YTBEP)KICHHM,
3a/1aBaTh MapaMeTPhbl U KPUTEPUH
[PEIICHUS;

- aHAJIM3UPOBATH MOJyUYCHHBIC B XOJI€
PEIICHUS 33a]Ia49H PE3yJIbTaThI,
KPUTUICCKH OICHUBATH HX
ITOCTOBEPHOCTH, IIPOTrHO3UPOBATH
M3MEHEHHE B HOBBIX YCIIOBHUSX;

-- YMETb [IEPEHOCUTH 3HAHUS B
[M03HABATEIBHYIO U PAKTHUYECKYIO
00J1aCTH KU3HENEATEILHOCTH,

- YMETh HHTCTPUPOBATH 3HAHUS U3
[Pa3HbIX IPEIMETHBIX 00JIacTell;

- BBIZIBUTATh HOBBIC UJICH, TIPEJIaraTh
OpUTHHAILHBIC TTOJIXO/IBI U PELICHHUS;
1 CIIOCOOHOCTH MX HCIIOJIb30BAaHMS B
MO3HABATEILHOU U COLIMAILHOM
[IpaKTUKE

- YMETb OIEPUPOBATH MOHATHIMU:
paroHanbHast QyHKIHS, ToKa3aTeabHas
(GyHKUIMA, cTeneHHas QyHKIHS,
imorapudmudeckas GyHKIHS,
TpUrOHOMETpHYecKue PyHKINU, OOpaTHbIE
(hyHKIIMH; YMEHHE CTPOUTH TpaduKu
M3Y4EHHBIX (DYHKIUH, UCIIONb30BaTh rpauKu
[IpY U3YyYEHHUH IIPOLIECCOB U 3aBUCUMOCTEH, IpU
[pEILICHUH 3324 U3 APYTUX YIeOHBIX IPEIMETOB
1 3a]1a4 U3 pealIbHOM JKU3HU; BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MKy BETHUYUHAMU;
- YMETh peliaTh TEKCTOBBIE 3a/1a4K Pa3HbIX
TUIIOB (B TOM YKCJI€ Ha IPOLEHTHI, I0JIU U
4acTH, Ha IBHXKEHUE, paboTy, CTOUMOCTh
TOBApOB U YCJIYT, HAaJIOTH, 33/1a4u U3 001acTu
YIIpaBJIEHUS JIMYHBIMUA U CEMEMHBIMU
(bmHAHCAMU); COCTABIIATH BBIPAKEHUS,
YpaBHEHHsI, HEPABEHCTBA U MX CHCTEMBI 10
[YCJIOBHUIO 3a/1a4M, UCCIIEI0BaTh MOJIYyYEHHOE
[pellIeHNE U OLIEHUBATh IPaBION0J00HOCTh
[PE3YJIbTATOB;

- YMETh ONEPUPOBATH MOHATUSIMU: CpEHEE
apudmeTnueckoe, MeAraHa, HauboIbIIee U
HauMEHbIlIee 3HaYCHMUs, pa3Max, JUCTepCcus,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YMETb U3BJIEKaTh, UHTEPIPETHPOBATH
MH(OPMAIINIO, TIPEICTABICHHYIO B Ta0IHIIAX,
Ha JuarpaMmax, rpadukax, OTpakaromryro
CBOWCTBA peaslbHBIX MPOLECCOB U SBJICHU;
[PEeCTaBIATh HH(POPMALIHIO C TIOMOIIBIO
TaOJIUI] ¥ AUarpaMM; UCCIIEI0BaTh
CTaTUCTHUYECKHUE JJaHHbIE, B TOM YHUCIIE C
MpUMEHEHHEM TpaprUeCcKuX METOI0B U
PIIEKTPOHHBIX CPE/ICTB;

- YMETb OIIEPUPOBATH IMOHATHUSIMU: CIIydaiHBINA
OTIBIT U CIy4yailHOoe COOBITHE, BEPOSATHOCTD
CJIy4aifHOro COOBITHSI; YMEHUE BBIYUCIIATD
BEPOSITHOCTD C MCIIOJIb30BaHUEM TpapruecKux
METO/10B; IPUMEHSTH (HOPMYJIBI CIIOKEHHS U
[YMHO>KEHUS BEPOSITHOCTEH, KOMOMHATOPHbBIE
(bakThl U GOPMYIIBI IIPU PELICHUHN 337ay;
OIICHUBATh BEPOSTHOCTH PEaTbHBIX COOBITHH;
3HAKOMCTBO CO CIIy4alHBIMU BEJIMYUHAMU;
[YMEHHE TIPUBOJIUTH MIPHUMEPHI TIPOSIBIICHUS
3aKOHA OOJIBIIMX YHCE B IPUPOJHBIX U
0OI1IECTBEHHBIX SIBJICHUSX;

- YMETb ONEpPUPOBATH MOHATHIMHU: TOUKA,
MpsiMasi, IITOCKOCTh, IPOCTPAHCTBO,
NIBYTPaHHBIN YTOJI, CKPELIHBAIOIUECS MPSIMBIE,




[apajuieIbHOCTh U NEPIEHAUKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEH, YTOJl MEXAY MPSMBIMHU,
[YTOJI MEXAY MPSIMOM M TNIOCKOCTBIO, YTOJI
MEXKy IIIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10
[JIOCKOCTH, PACCTOSIHUE MEXY IPSIMBbIMH,
[PACCTOSTHUE MEXAY IJIOCKOCTSIMU; YMEHUE
MCITOJIB30BATh IIPU PEIIECHUH 3a/1a4 U3YUECHHBIE
(baKTHI ¥ TEOPEMBI INITAHUMETPUH; YMECHUE
OIICHUBATh Pa3Mepbl 00BEKTOB OKPY>KAIOIIETO
MUPA;

- YMETb ONIEPUPOBATH MOHATUSIMHU:
MHOTOTPaHHHK, CEYEeHHE MHOTOIpaHHUKa, KYO,
napasuieNienune 1, npusMa, nupamusa, Gurypa u
MOBEPXHOCTh BpallCHUs, IIWIMH/P, KOHYC, 11ap,
cdepa, ceueHus GUrypsl BpalieHus, MiIoCKOCTh,
Kacarolasicsi cepbl, HIUIUHAPA, KOHYCA,
MJ10111a/Th TTOBEPXHOCTH MTUPAMHU/IBI, IPU3MBI,
KOHYcCa, IIIJIMHPA, TUIOMIAh ChEephl, 00beM
KyOa, MPSMOYTOJIBLHOTO Napajljieenunesa,
MUpaMU/Ibl, TPU3MBI, [IMJIMH]IPA, KOHYCAa, 1apa;
yMEHHE U300pakaTh MHOTOTPAHHUKH U
[MOBEPXHOCTHU BpAIICHUS, UX CEYEHUs OT PYKH, C
[MOMOILbIO YEPTEHKHBIX UHCTPYMEHTOB U
PJIEKTPOHHBIX CPEJICTB; YMEHUE PACIIO3HABATH
CHUMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacro3HaBaTh MPABUIHHBIE MHOTOIPAHHUKY;

- YMETb ONEPUPOBATH MOHATUSIMH: IBUKECHHUE B
MIPOCTPAHCTBE, I0J00HBIC (DUTYPHI B
[IPOCTPAHCTBE; UCIIOIb30BATh OTHOILICHHE
MUTOIa/1el TOBEPXHOCTEN 1 00bEMOB MO JOOHBIX
(buryp npu penieHuu 3a1ay;

- YMETb BBIYUCIISITH TEOMETPUUECKHUE BETUUUHBI
(1MHA, yrou, TIomaab, 00beM, TUIOMAIL
[MOBEPXHOCTH ), UCTIOJIb3YsI H3YUCHHBIC
(hOpMYITBI U METOJIBI;

- YMETb ONIEPUPOBATH MOHATUSIMHU:
MPSIMOYTOJIbHASI CUCTEMa KOOPJUHAT,
KOOPJIUHATHI TOUKH, BEKTOP, KOOPAUHATHI
BEKTOPA, CKAJIPHOE MTPOU3BEACHUE, YOIl
MEX1y BEKTOpaMH, CyMMa BEKTOPOB,
[IPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTD C
[TOMOIIIBIO M3YYCHHBIX (DOPMYIT KOOPIUHATHI
CEpEIUHBI OTPE3Ka, PACCTOSTHUE MEXITY JBYMSI
TOYKaAMU;

- YMETb BBIOMpATh TOIXOISIINN U3yUEeHHBIN
METOJ 1JIsl PEIICHMs 3a]]a4H, pacliO3HaBaTh
MaTeMaTHuecKue (DakThl 1 MaTEeMaTHIECKHE
MOJIETTH B TIPUPOTHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B ICKYCCTBE; YMEHUE IPUBOIUTD




[pUMEpbl MATEMAaTUYECKIX OTKPBITUH
[POCCUMCKON U MUPOBOM MaTeMaTHUYECKOU
HAYKU.

- YMETh OIEPUPOBATH MOHATUSIMHU:
orpeziesieHue, akCHoMa, TEOpeMa, CJIEJCTBUE,
CBOICTBO, MPU3HAK, JI0KA3aTEIbCTBO,
[PaBHOCHJIbHBIE (DOPMYITHPOBKU; YMEHHE
(hopMyIHpOBaTH 0OPATHOE M MPOTUBOIIOJIOKHOE
YTBEPKIACHHUE, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBHI, UCII0JIb30BATH METO
MaTeMaTHYECKON MHAYKLUHU; IPOBOJAUTH
TOKa3aTeNIbHBIE PACCYKACHUS NPU PELICHUH
3a/1a4, OIICHUBATh JIOTUYECKYIO MTPaBUIBHOCTh
[PaCCYXJICHUI;

- YMETh OIEPUPOBATH MOHATUSIMU: MHOXKECTBO,
[0JIMHOKECTBO, OIIEPally Ha/l MHOKECTBAMU;
[YMEHHE HUCII0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIN anmnapar i OMUCaHUs
[pEAJIbHBIX MIPOLIECCOB U ABJICHUM IIPU PELLICHUU
3a/1a4, B TOM YHUCJIE U3 JPYTUX Y4EOHbIX
PEeIMETOB;

- YMETh OIEPUPOBATh MOHATUSMU: Tpad,
CBSI3HBIN rpad), AepeBo, UKL, Tpad Ha
[IOCKOCTH; YMEHHE 33/1aBaTh U OMHUCHIBAThH
rpadbl pa3IMIHBIMHA CLIOCOOAMH; UCIIOTIB30BATh
rpadbl Npu peleHuy 3a/1ay;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU:
CoueTaHHe, IEPECTaHOBKA, YUCIIO COYETaHU,
Y1CII0 IepeCTaHOBOK; OMHOM HbloTOHA; ymMeHue
PUMEHATh KOMOUHATOPHBIE (DAKThI U
[pacCyXIECHHUs [UIsl pELICHU 3a/1ay;

-YMETb ONIEpUPOBATh NOHATHUAMHU: HaTypaJIbHOE
YICII0, LIEJI0€ YUCII0, OCTATOK IO MOAYIIIO,
[pallMOHAJIbHOE YHCII0, UPPALMOHATIBEHOE YHCIIO,
MHO>KECTBA HAaTypaJIbHbIX, LENbIX,
[PAllMOHAIbHBIX, IEHCTBUTEIbHBIX YHCET;
[YMEHHE UCIIOJIb30BaTh IPU3HAKU JEIUMOCTH,
HaMMEHBIINK OOIINI 1eIUTeNb U HAaUMEHbIIIee
o0111ee KpaTtHoe, anroput™ EBxinza mpu
[PEIIEHNN 3a]1a4; 3HAKOMCTBO C Pa3JINYHbIMU
[TO3ULMOHHBIMU CUCTEMaMU CUHCIICHMUS;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU:
CTETEHb C eJIbIM TI0Ka3aTesieM, KOPEHb
HaTypaJbHOMN CTETEHHU, CTETIEHb C
[pallMOHaJIbHBIM MTOKA3aTeNeM, CTETIEHb C
NeiCTBUTENIbHBIM (BEILIECTBEHHBIM)
okaszaTesieM, Jorapu@m 4ucia, CHHYC,
KOCHUHYC U TAaHT€HC MPOM3BOJIBHOIO YHCIIA;




- YMETh ONIEPUPOBATH MOHATHIMHU: TOKAECTBO,
TOKJIECTBEHHOE Ipeo0pa3oBaHue, ypaBHEHNUE,
HEpaBEHCTBO, CUCTEMa YPAaBHEHHUN U
HEpPaBeHCTB, PAaBHOCUIILHOCTh YPaBHEHUH,
HEPABEHCTB U CUCTEM, pallOHaIbHbIE,
MppalMoHaIbHbIE, TOKa3aTellbHbIC, CTCIICHHBIE,
lmorapu@muyeckKue, TPUrOHOMETPUYECKUE
YpaBHEHHsI, HEPAaBEHCTBA U CHCTEMbI; yMEHUE
[pelIaTh ypaBHEHUs, HEPABEHCTBA U CUCTEMBI C
[TOMOIIBIO PA3JIMYHBIX IPUEMOB; PelIaTh
YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C
apaMeTpoM; IPUMEHSTh YPaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBI JJIs PEIICHUs
MaTeMaTUYECKUX 3aa4 1 331a4 U3 Pa3InYHBIX
oOJs1acTell HAyKW U peaJIbHOU KU3HH,

-yMeTh CBOOO/IHO ONEPUPOBATH MOHATUSIMU:
rpaduk pyHkmum, oopaTHas QyHKIUS,
KOMITO3UINS (PYHKITUH, THHEHHAs yHKIIHS,
KBaJpaTHIHAs QYHKIUS, CTETICHHAs! (PYHKIUS C
[1€JIbIM [10Ka3aTeNIeM, TPUTOHOMETPUYECKUE
(yHKIIUHU, 0OpaTHBIE TPUTOHOMETPUUECKUE
(yHKIIMY, TOKa3aTeabHas U Jorapu@mMudeckas
(hYHKIIUY; yMEHUE CTPOUTH rpaduku GyHKIIHA,
BBITMIOJIHATH PeoOpa3oBaHusl rpaQuKoB
bynKimii;

[YMEHHE HCIIONIb30BaTh rpaduku HyHKIMN 151
M3Yy4EHHUs [IPOLIECCOB U 3aBUCUMOCTEN Npu
[PELIEHUH 3a]1a4 U3 IPYTUX y4EOHbIX NPEAMETOB
1 13 peasbHOU JKU3HU; BeIpaXkaTh (popMynamu
3aBHCUMOCTH MEX/ly BETUUYNHAMM;

YMEHHE CBOOOIHO ONEpUPOBATh MOHATHAMU:
YEeTHOCTh (DYHKIIMHU, TIEPUOAUYHOCTD (PYHKIIUH,
OTPaHUYEHHOCTh (PYHKITUH, MOHOTOHHOCTb
(yHKIIMH, SKCTpeMyM (DYHKLIMK, HauOoJiblee U
HAaMEHbIIIee 3HAaYeHUST (PYHKIIUU Ha
[IPOMEKYTKE; YMEHHE IIPOBOANTH
yccieioBaHue (QYHKINU;

[YMEHHE HCII0JIb30BaTh CBOMCTBA U rpaduKu
(yHKLIMN 1715 pelieHus] ypaBHEHH, HEpaBEHCTB
1 3a/1a4 C TapaMeTpaMu; H300pakaTh Ha
KOOPAMHATHOM MJIOCKOCTH MHOXECTBA
[PEILICHUI ypaBHEHUI, HEPABEHCTB U UX CUCTEM;
- YMETh CBOOOJITHO ONEPUPOBATH MOHATUSIMU:
[1OCIIeI0BATEIbHOCTD, apudMeTndecKas
[porpeccus, TeoMeTpudecKkast Iporpeccus,
0ECKOHEUHO yOBIBaOIAsi FeOMEeTpUYecKas
[Iporpeccus; yMeHUe 3a/1aBaTh
[10CJIEI0BATEIBHOCTH, B TOM YHCJIE C TIOMOLIBIO

[PEKYPPEHTHBIX (HOpMyT;




- YMETh ONEPUPOBATH MOHATHIMHU:
HENPEPbIBHOCTH (PYHKIIUH, aCUMIITOTHI rpaduka
(byHKLIMH, TIepBasi 1 BTOpast IPOU3BOIHAS

(b yHKIIMH, TEOMETPUUSCKUN ¥ PU3HISCKHUI
CMBICJI IPOU3BOIHOM, IEPBOOOpa3Has,
OTpeieNICHHBII HHTErpall; yMEHHE HaXOIUTh
ACUMIITOTHI rpaduka PyHKIIUN; YMECHUE
BBIUMCIIATH TIPOU3BOIHBIE CYMMBI,
[IPOU3BEICHNUS, YACTHOTO U KOMITO3UIHH
(yHKIMH, HAXOJUTh ypaBHEHHUE KacaTeIbHON K
rpaduKy QyHKIHIH;

[YMEHHE UCII0JIb30BaTh IPOU3BOIHYIO JJIs
pcciieJoBaHMs (PYHKUUMN, 1151 HAXO0XKICHUS
HAWTYYIIEro PelieHus B MPUKIAAHBIX, B TOM
gKClie COLUATbHO-9KOHOMUYECKUX U
(bu3nuecKux 3aaayax, 1Jis onpeaesieHus
CKOPOCTH M YCKOPEHUST; HAXOIUTh IIJIOMIATH U
00BEMBI (PUTYp C TIOMOIIBIO HHTETPAIIa;
[PUBOINUTH IIPUMEPBI MATEMAaTHIECKOTO
MOJICTTUPOBAHHMSI C TIOMOIIBIO

b hepeHIMaTbHBIX YPaBHEHHI;

- YMETh OIEPUPOBATH MOHATUSIMHU:
KOMIUIEKCHOE YHCII0, COTIPSKEHHBIC
KOMIUIEKCHBIE YHCIIa, MOAYJb U apTyMEHT
KOMILJIEKCHOT'O Yrcia, (popMa 3arucu
KOMILIEKCHBIX YHcel (TeOMeTpHyIecKasi,
TPUTOHOMETpPHUUYECKAsl U alredpanyeckas);
YMETh IPOU3BOIUTH apu(pMeTHIecKue 1eHCTBUS
C KOMIUIEKCHBIMH YHMCIaMU; TPUBOANUTH
[PUMEPbI UCIIOJIB30BAHNS KOMIICKCHBIX YHCET,;
- YMETb CBOOOTHO OTIEPUPOBATH MOHATHIMMU:
cpeaHee apupmMeTHyecKoe, Me1aHa,
HanOoJIbIIIee M HANMEHBIIIee 3HAYCHNUS, pa3Max,
ECTIepCHsl, CTAaHAAPTHOE OTKIOHEHHE JIJIS
OTIMCaHMSI YMCIIOBBIX JaHHBIX; YMEHHE
MCCIIEZIOBAaTh CTATHCTUYECKUE IaHHBIE, B TOM
qrcie ¢ IpUMEHEHHEeM Irpauyeckiux MeTo10B U
PIIEKTPOHHBIX CPEJICTB; rpaduyecKu
MICCIIeI0BaTh COBMECTHBIE HAOIIOIEHUS C
[TOMOILBIO AUAarpaMM pacCeuBaHUs U JIMHEHHON
perpeccuu;

- YMETh HaXOJIUTh BEPOSTHOCTH COOBITHH C
MCTIOJIh30BaHNEM IPahUIECKUX METOJIOB;
MPUMEHSTH [T PEIICHHS 337129 (POPMYITHI
CIIO’KEHUS] 1 YMHOKEHHS BEPOSTHOCTEH,
(hopMysTy OJTHOM BEepOATHOCTH, POpMYITy
bepHy, KoMOUHATOpHBIE (DAKTHI U
(hopMyJIBI; OLIEHUBATH BEPOSTHOCTH PeaIbHBIX
COOBITHI; yMEHHE ONEPUPOBATH MOHATHIMU:




Clly4yaifHasi BEIMYMHA, pacIpeeicHIe
BEPOSATHOCTEH, MAaTEMaTHUECKOE OKUIaHUE,
cTiepcrsl M CTaHAapTHOE OTKIIOHEHUE
CITy4aitHOUM BETMYHHBI, QYHKIIUH
pacripesieNeHus ¥ MJI0THOCTH PaBHOMEPHOTO,
[10Ka3aTeIbHOI0 U HOPMAJILHOTO
[pacripesielleHuii; YMEHHE UCTI0Ib30BaTh
CBOMCTBA U3YyYEHHBIX PAaCIpPEAEICHUN I
[pELIEHUs 3a/1a4; 3HAKOMCTBO C IOHSTHUSIMHU:
3aKOH OOJIBIINX YUCEIl, METOIbI BLIOOPOYHBIX
MICCIIeIOBAHMI; YMEHUE IPUBOIUTH ITPUMEPHI
[POSIBJIIEHUS 3aKOHA OOJIBLIMX YUCENl B
[IPUPOHBIX U OOLIECTBEHHBIX SIBICHUSIX;

- YMETb CBOOOJHO ONIEPUPOBATH MOHATHIMHU:
TOUKa, MpsMasi, IIIOCKOCTh, IPOCTPAHCTBO,
OTPE30K, JIy4, INIOCKUH yroJ, 1ByTrpaHHbIN
yTOJ1, TPEXTPAaHHBIN yroJi, HepeceKarouecs,
[apasuleIbHbIe U CKPEILMBAIOIIUECS TIPSIMBIE,
[apauIeIbHOCTh U IEPIEHANKYISIPHOCTh
NPSIMBIX M TUIOCKOCTEH, Yol MEXKAY MPSMBIMH,
YTOJI MEXKIY IPSIMOM U IIIOCKOCTBIO, YTOJI
MEKy TUIOCKOCTSIMH; YMEHHE UCII0JIb30BaTh
[IpY PELICHUH 33/1a4 U3y4YeHHbIE (aKThl U
TeopeMbl INIAHUMETPUU; YMEHHUE OLICHUBATh
[pazMepbl 00BEKTOB B OKPYKAIOILIEM
MHpE;yMEHUE OTIEpUPOBATh MMOHATHUSIMHU:
MHOTOTpPaHHHK, CEY€HUEe MHOTOTPAHHUKA,
NpaBUIBHBI MHOTOTPAaHHUK, TPU3MA,
nupamuia, GUrypa v HOBEpXHOCTh BPALIEHHUS,
[MIIMH/IP, KOHYC, ap, cdepa, pasBepTKa
[HOBEPXHOCTH, CEYEHUS KOHYCa U LIMIIMH]IPA,
napasenbHble OCH HJIM OCHOBAaHUIO, CEUEHUE
[11apa, MIOCKOCTb, Kacarolasics cepsl,
[MIMHIpa, KOHYCa; YMEHHE CTPOUTh CEUEHUE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAaHHUKH,
(UTYpHI 1 TIOBEPXHOCTH BpAIIEHUS, UX
CCUEHUs, B TOM YHCJIE C [IOMOILBIO
HIIEKTPOHHBIX CPEJICTB; YMEHHE IPUMEHSTh
CBOWCTBA Fr€OMETPUYECKHUX QUTYP,
CaMOCTOSITENILHO (POPMYITUPOBATh ONpeAEICHUs
M3ydaeMbIX (pUTYp, BBIIBUTATH TUIIOTE3bI O
CBOWCTBAaX M MPH3HAKaX T€OMETPHUYECKIX
(uryp, 000CHOBBIBATH WIJIM OTIPOBEPTaTh HX;
[yMEHHE MPOBOIUTH Kilaccuukaiuio Guryp mo
[Pa3TMYHBIM MTPU3HAKAM, BBIITOJIHATH
HE0O0X0AUMBIE JOMOTHUTEIbHbBIE TOCTPOCHHUS;
- YMETb CBOOOTHO OTIEPUPOBATH MOHATHIMMU:
ruIoIaabL GUrypsl, 00beM GUrypsl, BeTUUYNHA
yTJ1a, pacCTOSTHUE OT TOYKHU 0 IIIOCKOCTH,




[PACCTOSIHUE MEX]Ty MPSMBIMH, PACCTOSTHUE
MEX Ty TUIOCKOCTSIMH, TUIOMIAb CheEpBHl,
[JI011a/1b IOBEPXHOCTH MTUPAMHUIBI, TPU3MBI,
KOHYcCa, IIMIHHApPA, 00beM Kyoa,
[PSIMOYTOJIBHOTO TIapajliesienuIea,
UPAMUJIBL, TPU3MBL, IMUIMHPA, KOHYCA, 11apa;
yMEHHE HaXOJIUTh OTHOILIEHHE 00BEMOB
o100HBIX Uryp;

- YMETh CBOOOJTHO ONIEPUPOBATH MOHSATUSIMHU:
BUKCHIE, TTAPAJUICIBHBINA TEPEHOC,
CUMMETPHS Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, MPeoOpa3zoBaHuE M0T00MS, TTOTI00HBIC
(bUrypsl; yMEHHE paclio3HaBaTh paBHBIEC U
0/100HbIE PUTYPBI, B TOM YHUCIIE B IPUPOJIE,
HCKYCCTBE, apXUTEKTYpE; YMEHHE
MCIIOJIb30BaTh T€OMETPUYECKIE OTHOLLICHUS,
HAXOUTh FT€OMETPUYCCKHIE BETUYHUHBI (JTMHA,
YT OJI, TUTOIIA/1b, 00BEM) MIPHU PEIIICHUU 33144 U3
NMPYTUX y4EOHBIX MPEIMETOB U U3 peaTbHON
PKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMHU:
MPSIMOYTOJIbHAs CUCTEMA KOOPJIMHAT, BEKTOP,
KOOpIMHATHI TOYKH, KOOPIUHATHI BEKTOPA,
CyMMa BEKTOPOB, ITPOM3BEIEHNE BEKTOpa Ha
YHCII0, Pa3JI0KEHUE BEKTOpa 10 0a3uCy,
CKaJISIpHOE TPOM3BEICHUE, BEKTOPHOE
MIPOM3BEICHUE, YTOJI MKy BEKTOPAMH,
[YMEHHE HCITOJIb30BaTh BEKTOPHBINA U
KOOPJMHATHBIN METO JIJIsl pEIICHUS
TeOMETPUUYECKUX 3a7a4 U 33/1a4 IPYTUX
y4eOHBIX TPEIMETOB; ONIEPUPOBATH MOHATHIMHU:
MaTpua 2x2 u 3x3, onpeaeanTeNlb MaTPULIbI,
TCOMETPHUYSCKUAN CMBICIT ONPEICTUTEIIS;

- YMETh MOJICJIMPOBATH PEATbHBIC CUTYAINH Ha
SI3BIKE MATEMATUKH; COCTABIISATH BBIPAKCHHS,
YpaBHECHHSI, HEPABCHCTBA U UX CUCTEMBI T10
[YCIIOBHUIO 3a/1a4H, UCCIIEI0BATh MOCTPOCHHBIE
MOJIEJTH C UCTIOJIb30BAHUEM armapaTa aareopsl,
MHTEPIPETUPOBATH MOTYYCHHBIN Pe3ybTar;
CTPOUTH MaTeMaTUYECKHE MOJEIHU C TIOMOIIIBIO
TEOMETPUUYECKUX TIOHATUH U BEIMYHH, PEIIaTh
CBSI3aHHBIC C HUMU NTPAKTHYCCKHE 33]1a9H;
COCTaBJISITh BEPOSTHOCTHYIO MOJIENb U
MHTEPIPETUPOBATH MOJTYICHHBIN Pe3yIIbTaT;
[pEIIaTh MPHUKIIATHBIC 33JIaYH CPEICTBAMU
MaTEeMaTHYeCKOTO aHalli3a, B TOM YHCIIe
COLIMATTbHO-9KOHOMUYECKOTO U (PU3HUECKOro
XapakTepa;




- YMEHHUE BBIOMPATh MOIXOSAIINN METO TS
[pELICHUS 3a/1a4i; IOHUMaHUEe 3HAYUMOCTHU
MaTEMAaTUKU B U3yYEHUU IPUPOJHBIX U
0O0I1IECTBEHHBIX IIPOLIECCOB U SIBICHUN; YMEHHE
[pacIio3HaBaTh IPOSIBJIICHUE 3aKOHOB
MaTEMAaTUKHU B UICKYCCTBE, YMEHHE IIPUBOIUTH
[IPUMEPBI MATEMaTUYECKUX OTKPBITHH
[POCCUMCKON M MUPOBOM MaTeMaTHYECKOU

HayKU

OK 02 Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOKCKa, aHaJIM3a U
MHTEePIpETAINN
nHpopManuu, u
MH(pOPMAaLOHHbIE
TEXHOJIOTHH IS
BBITIOJIHEHUS 33,144
podeccnoHATEHOMI

e TeTbHOCTH

B 005acTH LIEHHOCTH Hay4YHOT'O
[IO3HAHUSA:

-c(hopMUPOBAHHOCTH MUPOBO33PEHHUA,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKH U
0OIIECTBEHHOH MPaKTHKH,
OCHOBAHHOTO Ha JIUAJIOTEe KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B IMOJIUKYJIBTYPHOM
MUDE;

- COBEpILIEHCTBOBAHUE SI3bIKOBOW U
UMTATENIbCKOM KYIbTYphl KaKk
CpeACTBa B3aUMOJICHCTBUS MEXITY
ITFOAbMU U TIO3HAHUSI MUDA;

- OCO3HAHME LICHHOCTU HAay4YHOH
NesITeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh MMPOEKTHYIO U
MICCIIETIOBATEIBCKYIO JeSITETLHOCTD
MHAMBUYaJIbHO U B TPYIIIE.
OBiazieHne YHUBEPCAIbHBIMU
y4eOHBIMU MTO3HABATEIbHBIMU
IICHCTBUSAMMU:

B) paboTa ¢ uHpopMaIIrei:

- BJIAJIETh HABBIKAMH TTOJTyYCHHS
MHGOpMAIINY 13 HICTOYHIKOB Pa3HBIX
TUTIOB, CAMOCTOSITEITEHO
OCYILLECTBIISATh MOUCK, aHAIIU3,
CHCTEMaTHU3alliI0 U MHTEPIIPETALIUIO
MH(pOpMAaIUK PAa3TUYHBIX BUJIOB U
(bopM npencTaBieHMS;

- CO3/1aBaTh TEKCThI B PA3JINYHBIX
(hopmaTax ¢ yaeToM Ha3HAUYCHHS
MHGOpPMAIINY U [IETIEBOI ayIUTOPHH,
BbIOMpAsi ONITUMAIbHYIO (hopMy
MPECTaBIICHHUS U BU3yaTH3aIlHN;

- OLICHUBATh JIOCTOBEPHOCTD,
NErHTUMHOCTD HH(pOPMalnH, ee
COOTBETCTBHE ITPABOBBIM U
MOpaJIbHO-ITHYECKUM HOpMaM;

- YMETb ONEPUPOBATH MOHATHIMU:
panoHanbHast QyHKIM, TOKa3aTeabHasl

(b yHKIMS, cTeTIeHHas QyHKIINS,
imorapudmudeckas GyHKIuS,
TpUroOHOMeTpHUecKkue GyHKIMH, OOpaTHbIE
(yHKINN; yMEHHE CTPOUTDH IpapuKu
M3ydeHHBIX (DYHKIIHIA, NCTIOIB30BaTh rpauKu
[pY U3y4SHUH TIPOIIECCOB U 3aBUCUMOCTEH, TIpH
[PEILICHHUH 33724 U3 APYTHX YIEOHBIX TPEIMETOB
W 32/1a4 U3 PeaJbHOM JKU3HU; BBIPAXKATh
(hopMyIaMu 3aBUCUMOCTH MEX]ly BETMUNHAMU;
- YMETb ONEpPUPOBATH OHATHAMMU: TOKAECTBO,
TOKJIECTBEHHOE IIpeo0pa3oBaHue, ypaBHEHNUE,
HEpaBEHCTBO, CUCTEMA YPaBHEHUH U
HEpaBEHCTB, PABHOCUJILHOCTh YPAaBHEHHIA,
HEpaBEHCTB U CHCTEM, PAllMOHAJIbHBIE,
MppalroHaIbHbBIE, TOKA3aTeIbHbBIE, CTCTICHHBIC,
norapupMUIEcKue, TPUTOHOMETPHUYECKHE
ypaBHEHUsI, HEPAaBEHCTBA U CUCTEMbI; YMETh
peraTh ypaBHEHHsI, HEPAaBEHCTBA U CUCTEMBI C
[TOMOILBIO PA3JTUYHBIX PUEMOB; PEIIaTh
YpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C
MapaMeTpoM; MPUMEHSITh YPAaBHEHHS,
HEpaBEHCTBA, UX CUCTEMBI JJIsl PEIICHUS
MaTeMaTHIECKUX 3319 U 33/1a4 U3 Pa3InIHbBIX
oOacTell HayKH U pealibHOM JKU3HH;

- YMETb CBOOOTHO OTIEPUPOBATH MOHATHIMMU:
NIBIDKEHUE, TapajlyIesIbHBIA IepeHoc,
CUMMETpPHS Ha IJIOCKOCTH U B POCTPAHCTBE,
[HOBOPOT, IpeoOpa3oBaHue 10100, MOA0OHbIE
(Uryphl; yMETh paclioO3HaBaTh PaBHbIE U
0100HbBIE GUTYPBI, B TOM YHCIIE B IPUPOJIE,
MCKYCCTBE, apXUTEKTYPE; YMETh UCIIOIB30BaTh
TeOMETPHYECKUE OTHOIICHHUS, HAXOUTh
reOMETPUYCCKUE BETUYNHBI (JITTMHA, YOI,
[U10111a/1b, 00BEM) NP pEIIeHUH 3a]1a4 U3
NPYTrUX y4eOHBIX MPEAMETOB U U3 peabHOM
DPKU3HU




- HCIIOJIB30BATh CPE/ICTBA
MH(OPMALIMOHHBIX U
KOMMYHHUKAITHOHHBIX TEXHOJIOTHII B
[pEIICHUH KOTHUTHBHBIX,
KOMMYHUKATHBHBIX U
OpTraHU3aIMOHHBIX 33144 C
coOJTr0IeHreM TpeOOBaHUH
HPrOHOMUKH, TEXHUKH 0€3011acHOCTH,
TUTHEHBI, pecypcocOepexeHus,
[IPABOBBIX U STUYECKUX HOPM, HOPM
MH()OPMAIIMOHHON OE30MaCHOCTH;

- BJIQJICTh HABBIKAMH PACIIO3HABAHHSI
1 3aIIKUTHI HUHPOPMAIIUH,
MH(pOpMaMOHHOM 6€30MacHOCTH
ITUYHOCTH

OK 03 I[1nanupoBath u
[pean30BbIBATh
cOOCTBEHHOE
rpodeccHnoHabHOE U
ITMYHOCTHOE Pa3BHUTHE,
[PEIPUHUMATEBCKYIO
e TebHOCTD B
podeCCUOHATLHON
cdepe, UCTI0Ib30BaTh
3HAHUS 110 (PMHAHCOBOM
PaMOTHOCTH B
Pa3JINYHBIX KU3HEHHBIX
CUTYaIHUsX

B oGmacTy 1yXxOBHO-HPaBCTBEHHOTO
BOCIITUTAHUA:
-- chopMuUpOBaHHOCTH

HPaBCTBEHHOI'O CO3HAHMUS,
PTUYECKOIO [TOBE/ICHNUS;

- CIOCOOHOCTH OLIEHUBATh CUTYAIHIO
1 IPUHUMATh OCO3HAHHBIE PELLIECHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-
HPaBCTBCHHBIE HOPMBI U LICHHOCTH;

- OCO3HAHME JUYHOIO BKJIAJA B
[TOCTPOEHHUE YCTOMYHUBOIO OYyIIEro;
- OTBETCTBEHHOE OTHOIIIEHHUE K CBOUM
[poIuTeNsIM U (WIK) IPYrUM YeHam
CEMbH, CO3JJaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOTO NPUHATHUS LIEHHOCTEN
CEMENHOM )KU3HU B COOTBETCTBUH C
TpaauuusaMu Haponos Poccuu;
OBjazieHne YHUBEPCAIBHBIMU
PETYJISATUBHBIMU JIEUCTBUAMU:

Q) CAaMOOPTaHU3AIUS:

- CAMOCTOSITEILHO OCYIIECTBIISATh
[103HABATEJIbHYIO JESITEIbHOCTD,
BBISIBJIATH POOJIEMBI, CTABUTH U
(bopMyIMpOBaTh COOCTBEHHBIE 3a7]aUl
B 00pa30BaTEeNbHON AEATEIBHOCTH U
PKU3HEHHBIX CUTYalUsX;

- CAMOCTOSITEIBHO COCTABIIATH TUIaH
[pelIeHrs TPOOJIEMBI C YUETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEN U IIPEAIIOYTEHU;

- TaBaTh OLIEHKY HOBBIM CUTYaIUsIM;
CIIOCOOCTBOBATh (POPMUPOBAHUIO U
[TPOSIBJIEHUIO HIMPOKOU SPYAULIMM B

[PA3HBIX o0macTsax 3HaHI/II\/'I, IIOCTOSAHHO

- YMETb OIIEPUPOBATH ITIOHATUSMMU:
[palliOHAIbHBIE, UPPALMOHAIIBHEIE,
110Ka3aTeJIbHbIC, CTCIICHHBIE,
lorapu@mMuuecKue, TPUroHOMETPUUECKUE
YpaBHEHHUS U HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONIEPUPOBATH IMOHATUSIMHU:
MHOTOTPaHHHK, CEYCHHEe MHOTOTpaHHUKA, KYO,
napasuieNienune 1, npusMa, nupamusa, Gurypa u
[IOBEPXHOCTh BpalCHUs, HUIMHAP, KOHYC, Iap,
cdepa, ceueHus: GUTypsl BpameHHsl, IUIOCKOCTb,
Kacarolascsi cpepbl, LUINHAPA, KOHYCa,
[JI01Ab TOBEPXHOCTU ITUPAMUIBI, IIPU3MBI,
KOHYca, [IMJIMHPA, TUIOMAas chepbl, 00beM
KyOa, MPsIMOYTOJIbHOTO NapaljieNenumnesa,
[paMUbl, IPU3MBI, WIMHIPA, KOHYCA, 11apa;
lYMEHHE U300paXkaTb MHOTOI'PaHHUKH U
[TOBEPXHOCTH BPALIEHUS, UX CEUYECHHUsI OT PYKH, C
[TOMOIIIbIO YEPTEKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX CPEJICTB; YMETh PACIIO3HABATH
CUMMETPHIO B IPOCTPAHCTBE; YMETh
[PaCIIO3HaBaTh IIPABUIIbHBIE MHOTOIPAHHUKH;

- YMETb OIIEPUPOBATH ITOHATUIMMU:
[IPSIMOYTOJIBHAS CUCTEMA KOOPAUHAT,
KOOPIMHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOpA, CKAJIAPHOE NIPOU3BEIECHUE, YTOJI
MEKy BEKTOPAMH, CYMMa BEKTOPOB,
[TPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOAUTH C
[TOMOIIBIO U3YYEHHBIX (DOPMYIT KOOPIUHATHI
CEepENHBI OTPE3KA, PACCTOSTHUE MEXTY IBYMSI
[TOYKaMHU




[TOBBIIIATh CBOM 00pa30BaTEIbHbIN U
KYJIbTYPHBIN YPOBEHb;

0) CAMOKOHTPOJIb:

MICII0J1b30BATh MPUEMBI peIeKCHN
U151 OLIEHKU CUTYalluu, BBIOOpa
BEPHOT'O PEILICHUS;

- YMETb OLIEHUBATh PUCKH U
CBOEBPEMEHHO IIPUHUMATh PEIICHUS
[10 UX CHM)KEHUIO;

B) SMOLIMOHAJIbHBIM UHTEIIEKT,
[peIIoIaratomni
C(OPMHUPOBAHHOCTB:!

BHYTpEHHEN MOTHUBALIUH,
BKJIIOYAOLEH cTpeMIIEHUE K
TTOCTHIKEHUIO LIEH U yCIeXy,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHUE
NIeiiCTBOBATh, UCXOMS U3 CBOUX
BO3MOXKHOCTEI;

- DMIIATUH, BKJIIOYATOIICH
CIIOCOOHOCTH IOHUMATh
HMOLIMOHAIBHOE COCTOSIHUE APYTHX,
YUUTBIBATh €r0 MPHU OCYLIECTBICHUN
KOMMYHHUKAIH, CIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHMUIO;

- COL[MAJIbHBIX HABbIKOB,
BKJIFOUAIOLIUX CIIOCOOHOCTh
BHICTPAUBATh OTHOIIECHHUS C IPYTUMU
ITFOAbMH, 3a00THTHCS, IPOSIBIISTH
MHTEpeC U pa3pelaTh KOH(IUKTHI

OK 04 D¢ dexTrBHO
B3aMMO/ICHICTBOBATh U
paboTaTh B KOJIJIEKTUBE
1 KOMaHJIe

TOTOBHOCTH K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOIPEEIICHUIO;

-OBJIa/ICHHE HaBbIKaMH y4eOHO-
ICCIIEA0BATENIBCKOM, IPOEKTHON U
COITMAJIBHOM AeSITEIbHOCTH;
OBjazieHne YHUBEPCAIBbHBIMU
KOMMYHHMKaTUBHBIMU €M CTBUSIMMU:
0) COBMECTHasl AE€ATEIbHOCTD:

- IOHUMAaTh U UCII0JIb30BaTh
[IPEUMYIIECTBA KOMAaHIHON U
MHIMBUAYAIBHON paboThI;

- IPUHUMATh LIEJIM COBMECTHOM
NesITeNIbHOCTH, OPTraHU30BBIBATH U
KOOpIMHUPOBATH IEUCTBUS TIO €
TOCTUKEHHIO: COCTaBJIATh IJIaH

e CTBUMN, pacIpelessaTh PO C
Y4E€TOM MHEHUI yYaCTHUKOB
00CYX/1aTh pe3yJbTaThl COBMECTHOM
paboTHI;

- YMETb ONEpPUPOBATH MOHATHAMMU: CITy4aliHBIN
OTIBIT U CITy4yaiiHOe cOOBITHE, BEPOSITHOCTh
CIIy4alflHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSITHOCTH C UCIIOJIb30BaHUEM TpaduiecKuX
METOJI0B; IPUMEHATH (DOPMYJIBI CII0KEHUS U
[YMHO>KEHUS BEpOSTHOCTENH, KOMOMHATOPHBIE
(bakThl ¥ GOPMYIIBI IPU PELICHUH 3a7ay;
OLIEHUBATh BEPOSTHOCTH PeAJIbHBIX COOBITHH;
3HAKOMCTBO CO CITy4ailHBIMH BEJTMUYHMHAMU;
YMEHHE PUBOJIUTH IPUMEPHI POSIBICHUS
3aKoHa OOJIBIIMX YMCEN B IPUPOJHBIX U
OOIIECTBEHHEBIX SIBJICHUIX;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMHU:
CTETEHb C LeJIbIM TI0Ka3aTesieM, KOPEHb
HaTypaJbHOMN CTETIEHHU, CTETIEHb C
[pallMOHABHBIM TTOKa3aTeNIeM, CTEIIeHb C
NeiCTBUTENIbHBIM (BEILIECTBEHHBIM)
okaszaTesieM, Jorapu@m 4ucia, CHHYC,
KOCHUHYC U TAaHT€HC MPOM3BOJIBHOIO YHCIIA;




- KOOPJIMHUPOBATH U BBIIOTHSITH
paboTy B YCIIOBUSAX PEaTbHOTO,
BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aMMOJCHCTBUS;

- OCYIIECTBIIATH TO3UTUBHOE
CTpaTernyeckoe MnoBeecHIe B
[PA3JIMYHBIX CUTYaIUSAX, IPOSBIIATH
TBOPUYECTBO U BOOOpaKeHHUE, ObITH
MHUTUATHBHBIM.

OBJjazieHne YHUBEPCAIbHBIMU
PETYJISTUBHBIMU JICHCTBUSIMU:

') IPUHATHE Ce0s U APYTUX JIIOJICH:

- IPUHUMATh MOTHUBBI U apPTyMEHTBI
NPYTUX JII0/IeH IPU aHaIHU3e
[PE3yJIbTaTOB EATEIbHOCTH;

- IPU3HABATh CBOE MIPaBO U MPABO
IPYTUX JII0/IeH Ha OMIHMOKH;

- pa3BUBATh CIIOCOOHOCTH MIOHUMATH
MUD C TTO3UIUU IPYTOro YeJIOBEKa

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMH:
rpaduk GyHKIMU, OOpaTHAs QYHKIMA,
KOMIO3ULIUS GYHKUUH, THHEHHAs QYHKIHS,
KBaJpaTudHas QPyHKIUs, CTeTIeHHAsT QYHKIIHS C
[1eJIbIM [IOKa3aTesIeM, TPUTOHOMETPUYECKHE
(yHKLIMH, 0OpaTHbIE TPUTOHOMETPUUYECKHE
(yHKLIMH, IOKa3aTeNIbHAs U JorapupmMuuecKas
(yHKINU; yMETh CTPOUTH rpaduku GyHKIUH,
BHITIOJIHATH Pe00pa3oBaHus rpaduKoB

(b yHKIH;

- YMETb UCIIOJIb30BaTh rpaduku HyHKIMN A5
M3y4eHMsI TPOLIECCOB U 3aBUCUMOCTEH IpH
[peILICHNH 3aJa4 U3 APYIUX Y4eOHBIX IIPEIMETOB
1 U3 peallbHOM JKU3HU; BbIpakaTh (hopMynamu
3aBHCUMOCTH MEX/ly BEJTUUYNHAMM;

- CBOOO/IHO OMEPUPOBATh MNOHATUSIMH: YETHOCTD
(yHKINMHU, TIEPHOANMYHOCTD (PYHKITUH,
OTPaHUYEHHOCTH (PYHKIIUH, MOHOTOHHOCTb
(yHKINHU, SKCTpeMyM (DYHKITHH, HAanOOJIbIIee 1
HarMEHbIIIee 3HaYeHUS (PYHKIIUN Ha
[IPOMEXKYTKE; YMETh POBOAUTH UCCIIEI0OBaHHUE
(b yHKIUY;

- YMETb UCIOJIb30BaTh CBOMCTBA U TpapUKU
(yHKLIMH 17151 pelIeHusl ypaBHEHU, HEpaBEHCTB
M 327124 C TTapaMeTpaMu; U300pakaTh Ha
KOOPAMHATHOH IJIOCKOCTH MHOXECTBA
[PEILICHUI YpPaBHEHUM, HEPABEHCTB U UX CUCTEM

OK 05 OcyuiecTBasTh
YCTHYIO ¥ TUCHbMEHHYIO
KOMMYHHKAITUIO Ha
roCyJapCTBEHHOM
s13B1Ke Poccuiickoi
denepauyu ¢ y4eToM
0COOCHHOCTEH
COILMAJILHOTO U
KYJIbTYPHOTO
KOHTEKCTa

B 00iacTH 3CTETHYECKOTO
BOCIIUTAHUS:

- 3CTETUYECKOE OTHOILLIEHUE K MUDY,
BKJIIOYAsi SCTETUKY ObITa, HAYYHOTO U
TEeXHUYECKOT'O TBOPYECTBA, CIIOPTA,
Tpy/a U 0OIIECTBEHHBIX OTHOIIIECHUH;
- CIIOCOOHOCTh BOCIIPUHUMATh
[pa3IMYHbIC BUBI NCKYCCTBA,
TpaguMy U TBOPUYECTBO CBOETO U
PYrUX HApOAOB, OLIYIIATh
PMOIIMOHAILHOE BO3ICHCTBHUE
ICKYCCTBA;

- YOSKJICHHOCTh B 3HAYMMOCTH JIJIS
IIMIHOCTH M 00IIIecTBa
OTEUYECTBEHHOTO ¥ MHPOBOTO
MICKYCCTBa, STHUYECKHUX KYIbTYPHBIX
TpaJULIMi U HAPOJAHOTO TBOPUYECTBA;
- TOTOBHOCTb K CAMOBBIPAKEHUIO B
[pa3HBIX BUJAX UCKYCCTBA,
CTpEMJICHHE MPOSIBISATH KaueCTBa
TBOPYECKOM JIMYHOCTH;

- YMETh OIEPUPOBATH MOHATUSMU: CpETHEE
apudmeTnueckoe, MearaHa, HauboIbIlIee U
HauMEHbIIIee 3HAaUCHMsI, pa3Max, JUCIepCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
[YMEHHE U3BJIEKATh, HHTEPIPETUPOBATH
MH(pOpMaIINIO, IPEJICTABICHHYIO B TAOJINIIAX,
Ha quarpaMMax, rpadukax, OTpakaromyro
CBOMCTBA peaJIbHBIX IIPOLIECCOB U SIBJIICHUN;
MPECTaBISITh HHPOPMAIIMIO C TIOMOIIBIO
Ta0JInIl U AUarpaMM; UCCIeI0BaTh
CTATUCTUYECKHE JaHHBIE, B TOM YHCIIE C
MpUMEHEHUEM TpadUIecKuX METOI0B U
PIEKTPOHHBIX CPEJICTB;

- YMCTb OIICPUPOBATH IMOHATHAMU: TOYKA,
[psiMasi, TIIOCKOCTh, MPOCTPAHCTRBO,
NIBYTPaHHBIN yTOJI, CKPEINBAKOIINECS IPSIMBIE,
MapajuieIbHOCTh U MIEPIICHIUKYISIPHOCTD
MPSIMBIX U IJTIOCKOCTEH, YTOJl MEXAY MPSMBIMHU,
YTOJ1 MEXY IPSIMOM U TIIOCKOCTBIO, YTOJ
MEXy INIOCKOCTSIMU, PACCTOSIHUE OT TOYKH /10
MJIOCKOCTH, PACCTOSTHUE MEXKAY MPSMBIMH,
[PACCTOSTHUE MEXKTY TIJIOCKOCTSIMHU;




OBIajicHHe YHUBEPCATbHBIMU
KOMMYHUKATHBHBIMH JICHCTBUSIMU:
a) oO1eHue:

- OCYIIIECTBIIATH KOMMYHHUKAIINU BO
Bcex cepax KU3HH;

- pacrio3HaBaTh HeBepOaIbHBIC
CpencTBa OOIEHHS, IOHUMATh
3HAYCHUE COI[MAIIbHBIX 3HAKOB,
[pacro3HaBaTh MPEINOCHUTKA
KOH(DIMKTHBIX CUTYallUil U CMATYATh
KOH(JINKTBI,

- Pa3BEPHYTO U JIOTUYHO H3JIaraTh
CBOIO TOUKY 3PEHHS C
MICTIOJIB30BAHUEM SI3BIKOBBIX CPEICTB

- YMETb UCIIOJIb30BATh IIPU PELICHUHU 3a1a4
M3ydeHHbIE (PAKTHI M TEOPEMBbI IJITAHUMETPUH;
[YMEHHUE OLIEHUBATh Pa3Mepbl 00bEKTOB
OKPYKaroILEro Mupa

OK 06 ITposiBnsaTh
rpaXk1aHCKO-
[MaTPUOTUYECKYIO
[MO3HUIIHIO,
IEMOHCTPUPOBATH
OCO3HAHHOE ITOBEACHHEC
Ha OCHOBE
TpaJIUIIMOHHBIX
00I1IeUeIOBEUEeCKUX
[ICHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHU3ALUN
MEKHAITMOHAIBHBIX U
MEKPETUTHO3HBIX
OTHOIIICHUH,
[PUMEHSATH CTaHAAPThI
QHTUKOPPYILIMOHHOTO
[MOBEICHUS

- OCO3HAHKE 00YJAFOIIUMHUCS
[POCCUICKOM IpakIaHCKOM
MICHTHYHOCTH;

- [IeJICHAMPABICHHOE PA3BUTHE
BHYTpEHHEH TTO3UINH JIUIHOCTH Ha
OCHOBE JTyXOBHO-HPaBCTBEHHBIX
[ieHHOCTEeH Hapoa0B Poccuiickoi
Denepannu, UICTOPUIECKUX U
HAI[MOHATILHO-KYJIbTYPHBIX
Tpaaunuid, GOPMUPOBAHNE CHCTEMBI
BHAYUMBIX [ICHHOCTHO-CMBICIIOBBIX
YCTAaHOBOK, aHTHKOPPYIITUOHHOTO
MUPOBO33PEHUS, IPABOCO3HAHWS,
PKOJIOTMYECKOM KYIbTYpPHI,
CIIOCOOHOCTH CTaBUTH IENH U
CTPOUTH KU3HEHHBIE JIaHbI;

B yacTu rpa)kaaHCKOTO BOCITUTAHUS:
- OCO3HAHHE CBOUX
KOHCTUTYITUOHHBIX MTPaB U
00s13aHHOCTEH, YBOKEHHE 3aKOHA U
[TPABOIIOPSIIKA,

- IPUHSATHE TPAAULIIMOHHBIX
HAI[MOHATLHBIX, 00IIIEYeTOBEYECKIX
F'YMaHUCTUYECKUX U
IIEeMOKPAaTUYECKUX [IEHHOCTEH;

- TOTOBHOCTH NMPOTUBOCTOSTH
MICOJIOTHUH SKCTPEMHU3MA,
HalMOHAIN3Ma, KceHopoouu,
ITUCKPUMIHAIIAN TI0 COITMATbHBIM,
[PEITUTHO3HBIM, PACOBBIM,
HAI[MOHATILHBIM MTPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO
NesITeIbHOCTh B HHTEPECcax
Ipa)X1aHCKOTO OOIIECTBa,
y9IacTBOBAThH B CAMOYIIPABIICHUH B

- YMETb OIIEpUPOBATh MOHATUIMHU:
[IPSIMOYTOJIbHASI CUCTEMA KOOP/MHAT,
KOOpAMHATHI TOUKHU, BEKTOP, KOOPINHATHI
BEKTOpA, CKAJSIPHOE IIPOU3BEIECHHE, YTOJI
MEXly BEKTOpaMH, CyMMa BEKTOPOB,
[IPOU3BEICHNE BEKTOPA HAa YNCIIO0; HAXOIUTH C
[IOMOILBIO U3YYEHHBIX (POPMYIT KOOPAUHATHI
CEpEIUHBI OTPE3Ka, PACCTOSHUE MEXKY JBYMS
TOYKaMHU;

-yMETh BBIOUPATh MOAXOA[IINN N3yUEHHBII
METOJ1 JUIsl PELLICHUs 3aa41, PAaCIIO3HABATh
MaTeMaThuyeckue (pakThl 1 MAaTEMaTHUYECKHE
MOJIEJIH B IPUPOIHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IIPUBOJUTD
[IPUMEPBI MATEMATUUECKUX OTKPBITHH
[POCCUICKON U MUPOBOM MaTeMaTU4ECKOU
HayKH.

- YMETb OIIEPUPOBATH MOHATHIMU: CIIydalHBIN
OTIBIT U CIy4yailHOoe COOBITHE, BEPOSATHOCTD
CIIy4aiflHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSITHOCTH C UCIIOJIb30BaHUEM TpaduyecKuX
METO/10B; IPUMEHSTH (HOPMYJIbI CIIOKEHHS U
[YMHO>KEHUS BEPOSITHOCTEH, KOMOMHATOPHbBIE
(bakThl U GOPMYIIBI IPU PELICHUH 337ay;
OLIEHUBATh BEPOSTHOCTH PeaJIbHBIX COOBITHH;
3HAKOMCTBO CO CJIy4alHBIMH BEJINYMHAMY;
[yMEHHE MPUBOAUTD TPUMEPHI TPOSBICHUS
3aKOHA OOJIBIIMX YHCEN B MPUPOTHBIX U
0OIIIECTBEHHBIX SABJICHUAX




00111€00pa30BaTENILHON OPraHNU3aALUN
1 IETCKO-IOHOIIECKUX OpraHu3alMsIX;
- YMEHHE B3aUMOJCICTBOBATH C
COLIMAJIbHBIMA NHCTUTYTaMH B
COOTBETCTBUH C UX PYHKIUSIMU U
Ha3HAYCHHEM;

- TOTOBHOCTb K TYMaHUTapHON U
BOJIOHTEPCKOM JIESITEIbHOCTH;
[MaTpUOTHUYECKOTO BOCTIUTAHUS:

- chopMHpPOBAHHOCTH POCCUUCKOM
rpak1aHCKOW UJIEHTUYHOCTH,
[1aTPUOTH3MA, YBAXKEHUS K CBOEMY
Hapo/ly, YyBCTBA OTBETCTBEHHOCTH
repen PoauHoM, rop10cTy 3a CBOM
Kpaii, cBOI0 PonnHy, CBOM S3bIK U
KYJIbTYpY, IPOLUIOE U HACTOSIIIIEE
MHOTOHAIIMOHAJILHOTO HApOIa
Poccuu;

- ICHHOCTHOE OTHOIIIEHUE K
roCyJapCTBEHHBIM CUMBOJIAM,
MCTOPUYECKOMY U IPUPOTHOMY
Haciaeauto, NaMsATHUKAM, TPAaJuLUSIM
HaponoB Poccuu, nocTrxeHusIm
Poccuu B Hayke, HCKYCCTBE, CIIOPTE,
TEeXHOJIOTUSIX U TPYJIE;

- neiiHas YOCKICHHOCTb,
FOTOBHOCTB K CIY’KCHHIO U 3aIIUTE
OTeyecTBa, OTBETCTBEHHOCTH 32 €r0
Ccyas0y;

OCBOCHHBIE

00 yUJaIOIUMUCIMEXKITPEMETHBIE
[MOHATHS U YHUBEpPCAIbHbBIE Y4eOHbIE
neiicTBUS (PETYIISTUBHEIE,
[MO3HaBaTEJIbHBIC,
KOMMYHHKaTHUBHBIE);

- CIIOCOOHOCTD UX UCIOJIb30BAHUS B
[103HABATEJIILHON U COLMAIIbHOU
[IPaKTUKE, TOTOBHOCTb K
CaMOCTOATEIbHOMY TUIAHUPOBAHUIO U
OCYIIIECTBICHUIO yUeOHOU

e TeIbHOCTH, OPTaHU3auU
y4€OHOTO COTPYJTHUYECTBA C
[eJarornIYeCKUMH PaOOTHUKAMU U
CBEPCTHUKAMH, K yUaCTHIO B
[MOCTPOSHUU WHIUBUIYTHBHOU
00pa3oBaTeNbHON TPACKTOPUH;

- OBJIaJICHHE HaBBIKAMH Y4eOHO-
CCIIEI0BATENIBCKOM, IPOEKTHON U
COLIMAIBHON J€ATEIbHOCTH




OK 07 CopeiicTBOBaThH
COXPAHEHUIO
OKpY>KaroLlIeu Cpenbl,
[pECypCcOoCOEPEKECHHUIO,
[IPUMEHSTH 3HAHUSI 00
M3MEHEHUU KIIUMaTa,
[TPUHIIUITBI
OepeKINBOTO
[TPOM3BOJICTBA,

B PEKTUBHO
IEiCTBOBAThH B
Upe3BhIYANTHBIX
CUTYaIUsIX

- HE PUHUMATH JICHCTBUS,
[IPUHOCSIINE Bpe]] OKPYKaOIIEH
cpene;

- YMETh MPOTHO3UPOBATH
HEOJIarONMPHUATHBIC IKOJIOTHICCKUE
[TOCIICACTBHS MPEANPUHAMACMBIX
e CTBUM, IPEOTBPALIATh UX;

- PaCIIUPUTH OIBIT JEATEIHHOCTH
PKOJIOTMYECKON HAIIPaBICHHOCTH;

- pa3pabaThIBaTh IUIAH PEIICHUS
pOOJIEMBI C YUETOM aHaIH3a
MMEIOIUXCSI MATEPHATILHBIX U
HeMaTepUaIbHBIX PECYpPCOB;

- OCYIIECTBIIATH IICJICHAIIPABICHHBIN
[TOKMCK TIEPEeHOCa CPEJICTB U CIIOCOOOB
NEHCTBHS B PO ECCHOHATBHYIO
Cpeny;

- YMETh IEPEHOCUTH 3HAHUS B
[M03HABATEIHHYIO U TIPAKTHYECKYIO
00J1aCTH KU3HENEATEILHOCTH,

- IpeJIarath HOBBIC IIPOEKTHI,
OLICHUBATh UJICU C MO3UIUN HOBU3HBIL,
OpUTHHAIILHOCTH, MPAKTHYCCKOM
3HAYMMOCTH,

- IaBaTh OLICHKY HOBBIM CHUTYAITUsIM,
BHOCHUTH KOPPEKTHUBHI B
NICATEIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB IICIISIM

- YMETh ONEPUPOBATH MOHATHIMHU: (QYHKIIHSA,
HenpepbIBHAs (YHKIIHS, TPOU3BOIHAS,
repBooOpa3Hasi, OnpeeICHHbIN HHTETpal;
[YMETb HaXOJIUTh POU3BOAHBIE IEMEHTAPHBIX
(yHKLIMH, UCIIOJIb3YsI CIPABOYHBIE MaTEPHAIIBL;
MICCIIeI0BaTh B IPOCTEHIINX CIyqasxX QYHKLIUU
Ha MOHOTOHHOCTb, HAXOAUTh HAaMOOJIbIINE U
HAaMMEHBIINE 3HAYCHUS! PYHKIUI; CTPOUTD
rpadMKu MHOTOYJICHOB C UCIOJIb30BAHUEM
arrapara MaTeMaTHYECKOTO aHAIIN3a;
IPUMEHATH IIPOU3BOAHYIO IIPU PELICHUHN 3a1a4
Ha IBU)KEHUE; peIlaTh MPaKTHKO-
OPUEHTUPOBAHHbIE 33141 HAa HanOOJIbILINE U
HalMEHBIINE 3HAUEHUs, HA HAXO0X/IEHUE MyTH,
CKOPOCTHU M YCKOPEHHS;

- YMETb ONIEPUPOBATH MOHATHAMMU: JBH)KEHHUE B
[IPOCTPAHCTBE, MOI00HBIE (PUTYPHI B
[IPOCTPAHCTBE; MCIIOJIb30BaTh OTHOIIICHHUE
TUTOIIA IeH TTIOBEPXHOCTEH i 00bEMOB TIOTOOHBIX
(Guryp npu perieHuu 3aaad;

- YMETh BBIUUCIATH T€OMETPUYECKUE BEITUYMHbI
(JUIMHa, yroJ, IIolaab, 00beM, IJIOLIA b
[IOBEPXHOCTH ), UCIIOJIb3Ysl U3yUCHHbIE
(hopMyJIBI U METOIbI

[1K 2.1. BeInonaHATh
YepTeku 0a30BBIX
MHCTPYKLUU IIBEHHBIX

-YMETb UCIIOJIb30BATh PA3MCPHYIO
TUITOJIOTHUIO, PACUCTBI 1 MCTObI
IMIOCTPOCHUSA 0a30BBIX KOHCTPYKI_II/Iﬁ

- 3HATh IPUHIMIIBI U METO/bI IOCTPOEHUS
yepTekeil 6a30BbIX KOHCTPYKLIUH

W3 1ETHN [PA3JINYHBIX BUJIOB OJIEK/IbI
[1K3.4.BoinonHsaTe - YMETbh OIIPENEIIATh HOPMY PacxoJa |-3HaTh OCHOBHBIE MAaTEMAaTUYECKHE METObI
DKOHOMHUYHBIE Marepuaia [peIIeHUs IPUKIAIHBIX 3aJ]a4 B 00JaCTH

[PACKJIaJIKU JICKAJI

-3HATb [IPUHIOUIIBI ITIOATOTOBHUTCIBHO-
[PaCKpOMHOTO MPOU3BOICTBA

npodeccnoHaIbHOM e TeTbHOCTH




2. CTpykTypa u coaepxaHue 001eo0pa3oBaTeJJbHONH AUCHUNIMHBI
2.1. O0béM AUCUHMIIMHBI H BUAbI Y4eOHOIi padoThI

Bua yueOHoii padoThl

O0BbeM B 4acax

O0BEM 00pa3zoBaTeIbHON TPOrpaMMBbl YIEOHOTO MpeaMeTa 213

B T.4.

OCHOBHOE COJIep>)KaHUE 195

B TOM 4HCJI€:

TEOPETUIECKOe 00ydeHne 76

MPAKTUYECKUE 3aAHATUS 105

[IpodeccrnonanbHO-OPHEHTUPOBAHHOE COICPIKAHHE

B TOM 4HCJI€E:

TEeOpeTHUecKoe o0ydeHune 2

IIPAKTUYECKUE 3aHATUS 10

Koncynpranus 2
18

[TpomexxyTounas aTrectanus (IK3aMeH)




2.2. TemaTnuecknii I1aH y4eOHON AUCHUILVINHBI «MaTeMaTHKa»

HaumenoBanmne paszgesnos | Conep:kaHue y4eOHOro Matepuasa (OCHOBHOE H O0bem yacoB Dopmupyembie
U TeM 1po¢ecCHOHAIBHO-0PUEHTUPOBAHHOE), 1a00PATOPHbIE | JIEKIHS | MPAKT | KOMIETeHIHH
U NIPAKTHYeCKUe 3aHATHS, NPUKJIAAHON Moayab (IpU
HAJHYHH)
1 2 3 4 6
Pasnes 1. [loBTOpeHne Kypca MaTeMATHKH OCHOBHOM IIKOJIbI 5 9
Tema 1.1 ba3oBble 3HaHMS M yMEHUS 10 MAaTEMATHKE B 1
Ienpb u 3anaun MIPOECCHOHATILHOM U B IIOBCETHEBHOM JESITEITLHOCTH.
MaTeMaTHKH NPH OCBOCHUU
CIELUAIBHOCTH
Tema 1.2 JeiicTBUA HaJ NOJOKUTEIBHBIMYA U OTPULIATEIbHBIMU 1 1
Uucna 1 BBIYUCICHMUS. YrciIaMu, OOBIKHOBEHHBIMH M JIECATUIHBIMHU IPOOSIMHU.
Bripaxxenus u JeiicTBus co creneHsIMu, (OPMYJIbI COKPALIICHHOTO
peoOpazoBaHUs YMHOXEHHUS
Ipaxmuueckoe 3auamue Nol.Pewenue npumepog OK-01,0K-02,
Tema 1.3. ITpodeccHoHaNLHO-0PHEHTHPOBAHHOE COMEPKAHIE OK-03,0K-04
I'eomeTpus Ha IIOCKOCTH | Buibl MI0OCKUX QUIyp U HX ILIOMIAIb. 2 OK-05,0K-06
[IpaKTUKO-OPHEHTUPOBAHHBIE 3a1a4H B KYPCE F€OMETPHU OK-07
Ha IUIOCKOCTH. Pemenue 3amad.
Tema 1.4 [IpocThie mPOLIEHTHI, pa3HbIe CIIOCOOBI MX BHIYUCIICHUS. 1 1
[IpouenTHsie Beruncaenus: | Cli0)KHbBIE TPOLIEHTHI
Ilpaxmuueckoe 3anamue Ne2. Pewenue 3a0au
Tema 1.5 JluneiiHble, KBagpaTHbIC, APOOHO-THMHEHHbBIE YPABHEHUS U 1
YpaBHEHHS U HEPAaBEHCTBA | HEPaBEHCTBA
Ipaxmuueckoe sanamue No3.Pewenue ypasnenui
Tema 1.6 CriocoOBI pelIeHus: CUCTEM JIMHEWHBIX YpaBHEHUH. 2 2
Cucrembl ypaBHEHHH U [onstua: matpuna 2x2 u 3x3, onpenenurenb MaTPULIBL.
HEPABEHCTB Merton 'aycca. CucteMbl HETMHEWHBIX ypaBHEHHH
Ilpaxmuueckoe sausamue Ne4. Pewenue ypagnenuil.
Tema 1.7 Brruucnenus u npeobpazoBaHusl. Y paBHEHHUS U 2
BxoaHol KOHTpOJIB HepaBeHCTBA. I'eoMeTpus Ha INIOCKOCTH
KonTpoJasHas padora
Pasnes 2 IIpsiMble U IVIOCKOCTH B IPOCTPAHCTBE 5 10
Tema 2.1. [Ipenmer crepeomerprn. OCHOBHBIE MOHATHUS (TOUKA, 1 1
OcCHOBHBIE TTOHATHA MpsiMasi, MIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI
CTEPEOMETPHH. crepeomeTpui. Ilepecekaromuecs, napawuieiabHbIE U

CKpCIIMBAOIIHNECA MTPAMBIC. HpI/I3HaK H CBOMCTBO




Pacnonoxenue npsmMeIx u
MI0CKOCTEN

CKPCHINBAIOIINUXCA MMPAMBIX. OcCHOBHEBIC IPpOCTPAHCTBCHHBIC

burypsi.
Ilpakxmuuecxoe 3anamue Ne3. Peutenue 3a0ay

Tema 2.2.
[TapannensHOCTH MPSMBIX,
NPSAMOU U TIOCKOCTH,

[NapannensHble npsiMast ¥ IWIOCKOCTh. OTpenenenue.
[Tpuznak. CeoticTBa (c JOKa3aTenbCcTBOM). [lapannensHbie
mrockoctr. Omnpenenenne. [Ipu3nak. CoiicTBa (¢

IIJIOCKOCTEN JI0Ka3aTeNbCTBOM). TeTpasp U ero 31eMEeHTHI.
[Napannenenunen u ero anemeHTs. CBOMCTBA
MPOTUBOIIOJIOKHBIX TPaHEH U AHaroHaen
napanienenumneaa. [loctpoeHue ceueHui.
IIpakxmuueckoe sanamue Ne6. Pewienue 3a0ay
Tema 2.3. [lepnenaukynsapusle npsMele. [lapannensHelie npsmeie,
[lepneHaANKYIAPHOCTD NEepHEHANKYIISIPHBIE K TUIOCKOCTH. [Ipru3Hak OK-01,0K-03
MIPSIMBIX, IPSIMOM U MIEPIEHIUKYISIPHOCTH MPSAMON U TIIOCKOCTH. OK-04,0K-07
IIJIOCKOCTH, IJIOCKOCTEN JoxazarenscTBo. IleprieHauKyIIsp U HaKJIOHHASL.
[TepnenaukynspHelie maockocTy. [Ipuznak
HNEPIEHANKYIISIPHOCTH IIIOCKOCTEN. JloKka3aTenbCTBO.
PaccrosiHus B mpocTpaHCcTBE
Ipaxmuuecxoe sausmue Ne7. Pewenue 3a0au
Tema 2.4. Teopema o Tpex meprneHauKysapax. JlokazaTenscTBo. Yo
Teopema o Tpex MEX1y MPSAMOI U TNIOCKOCTBIO. YTOJ MEXIY MIIOCKOCTAMHU
MepIeHIUKYIIsIpax IIpaxmuueckoe sanamue Ne§. Pewienue 3a0ay
Tema 2.5. IIpodeccnonanbHO-OPUEHTHPOBAHHOE COAEPKAHME
[TapannensHsle, AxcuoMBI ctepeoMeTpu. IleprneHauKyIIpHOCTD NPSIMOK U
MIEPIIEHIUKY IS PHBIE, IJIOCKOCTH, TAPAIETbHOCTD IBYX MPAMBIX,
CKpEIMBAIOLIUECS MPsIMbIE | MEPIEHIUKYIISPHBIX INIOCKOCTH, IEPIIEHANKYIISIPHOCTD
IJIOCKOCTEW. 33Ja4X Ha IOCTPOCHHE
Tema 2.6. PacnonosxxeHue npsiMbIX U IJIOCKOCTEH B MPOCTPAHCTBE.
Pewenne 3anau. IIpsamele u | [lepneHauKyIsIpHOCTE U MAPAJLIEIBHOCTD NPSMBIX U
IJIOCKOCTH B MIPOCTPAHCTBE | MiIockocTeil. CkpeniBaromuyecs npsMele
Koutpoasnas padora
Pasnes 3. KoopauHaTtsl H BeKTOPBI
Tema 3.1 JexapToBbl KOOpAMHATHI B pocTpaHcTie. IIpocrelimue
JlexapToBBI KOOPAMHATEI B | 3a/la4Ml B KOOpAMHATax. PaccTosHue Mexay AByMs
npocTpaHcTBe. PaccrosiHue | ToukamH, KOOPAHHATBI CEPEANHBI OTpE3Ka
MEX/y IBYMs TOUKaMH. Ipakmuueckoe 3anamue Ne9. Pewienue 3a0au
KoopauHate cepeuHbl OK-02,0K-03,
OTpeE3Ka OK-04,0K-07
Tema 3.2 BexTops! B ipoctpancTse. CoxkeHHe U BBIYMTaHUE

BekTopsl B IpOCTpaHCTBE.

BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. KoMmiuianapHbie
BeKTOpHI. CKaJIsIpHOE TPOU3BEIECHIE BEKTOPOB.




Yroa Mexay BEKTOpaMu.

Pasnoxenue BCKTOpa M0 TPEM HCKOMIUIAHAPHBIM BCKTOPAaM.

CkamnspHoe npousBezieHue | KoopanHaTsl BekTopa, CKaIAPHOE IPOU3BEAECHUE BEKTOPOB 2 1
BEKTOPOB B KOOpJIMHATaX, YTOJI MEKAY BEKTOPAaMH, YIOJI MEXIY
MPSIMOM U MJIOCKOCTBIO, YTOJ MEXKLY TIOCKOCTSIMH.
VYpaBHeHUe MI0CKOCTU. ['eoMeTprdecKuil cMbICI
OTIpEIIeTUTEIST 2X2
Ipaxmuuecxoe 3ausmue Nel(.Pewenue 3a0ay
Tema 3.3 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE COlePKAHME 1
ITpakTuko- KoopaunatHasi miI0OCKOCTh. BbIUKCIEHHE pPACCTOSTHUN U
OPHEHTUPOBAHHBIE 3a/1a4X | IJIOIIAJeH Ha IIOCKOCTH. KoanuecTBeHHbIE pacyeThl
Ha KOOPAWHATHON
IVIOCKOCTH
KonrpoabHas pabora (peiitunrosas Nel) 1
Pa3nea 4. OcHoBbI TpUroHoMeTpuu. Tpuronomerpuueckue GyHKIuU 9 11
Tema 4.1 Paguannas mepa yria. IIoBopoT TOUKM BOKpYT Hadana 1 1
Tpuronomerpudeckue koopauHat. OnpezaeneHne CHHyca, KOCUHyca, TaHTeHCa U
(YHKIMY IPOU3BOJIBHOTO | KOTaHTeHca. 3HaKHM CUHYCa, KOCHHYCa, TAaHTeHCa 1
yria, uncia. PaguanHas 1 | KOTaHTeHca Mo YeTBEPTAM. 3aBUCUMOCTD MEKIY CUHYCOM,
rpajycHas Mepa yria KOCHHYCOM, TAHT€HCOM U KOTAaHI€HCOM OJJHOTO U TOT'O K€
yria.
Ipaxmuuecxoe 3ansmue Nel 1. Pewenue npumepog OK-01,0K-02,
Tema 4.2 Tpuronomerpuueckue ToxaecTsa. CHHyc, KOCHHYC, 1 1 OK-03,0K-04
OcHOBHBIE TaHT€HC U KOTAHTE€HC YTJIOB o U - o.. DOpMyIIbI TpUBEACHUS OK-05,0K-06
TPUTOHOMETPUICCKHIE Ilpaxmuuecxoe 3ansamue Nel2. Peutenue npumepos OK-07
TOX/IECTBA.
DOopMyJIBI IPUBENCHHUS
Tema 4.3 CyMmMa u pa3HoCTh cuHYycOB. CymMMa U pa3HOCTh 2 2
CuHyc, KOCHHYC, TAHT€HC | KOCHHYCOB. CHHYC U KOCHHYC IBOWHOrO yria. @opMyIisl
CYMMBI 1 Pa3HOCTHU JIByX noJjioBuHHOTrO yria. I[IpeoGpazoBanus cymMmbl
YTJIOB TPUTOHOMETPUYECKUX (QYHKIIUH B IPOU3BEICHHUE U
CuHHyC 1 KOCHHYC MPOU3BENICHNSI B CYMMY. BhIpakeHrne TPUTOHOMETPUIECKUX
nBoHHOrO yria. @opMynsl | GYHKIUHA depe3 TAHI€HC [TOJIOBUHHOTO apryMEHTa.
MTOJIOBUHHOTO yTJIa [IpeobpazoBaHust MPOCTEHITUX TPUTOHOMETPHUCCKHX
BBIPAKCHUI
Ipaxmuueckoe sansmue Nel3. Pewenue npumepos
Tema 4.4 O6nacTe onpeaeseHns: © MHOXKECTBO 3HAUEHUH (DYHKLHUI. 1 1

@yHKIMY, UX CBOMCTBA.
CriocoOsl 3afanus
(byHKIMI

YETHOCTH, HEYETHOCTD, IEPUOANIHOCTE (DYHKITHH.
Crioco0s! 3amanns QyHKITHI
Ipaxmuueckoe sanamue Nel4. Pewenue npumepog




Tema 4.5 O6nacte onpeaenacHUs] © MHOXKECTBO 3HAUCHHIH 1 1
TpuroHomeTpuieckue TPUrOHOMETPpUYCCKUX QYHKIMA. YETHOCTD, HEYETHOCTD,
(hyHKIIIH, UX CBOICTBA U MIEPHOANIHOCTH TPUTOHOMETpHUYecKuX (QyHKIHi. CBOHCTBA
rpaduKu U rpaduky QYHKIUHR y = cOS X, y =sin X, y =tg X, y = ctg X.
Ilpakxmuuecxoe 3ansamue Nel5. Pewenue 3a0au
Tema 4.6 Cxatue 1 pacTshKeHHe TPapuKOB TPUTOHOMETPUIECKIX 1
[IpeobpazoBanue GyHKIHH.
rpaduKoB [IpeobpazoBanue rpagUKOB TPUTOHOMETPUIECKUX
TPUTOHOMETPUIECKUX ¢byHKUNR
Ilpaxmuuecxoe 3anamue Nel6. [locmpoenue epaguxos
Tema 4.7 O6patHbie TpUroHomMeTpudeckrue QyHkuu. VIx cBoiictsa u 1 1
Ob6patHsbie rpaduku
TPUTOHOMETPUUECKHUE Ipaxmuueckoe sauamue Nel7. [locmpoerue epaghuxos
GyHKIIH
Tema 4.8 YpaBHeHHUACOS X = a,sin X = a,tg x=a, ctg x=a. Pemenue 2 1
TpuroHomerpuueckue TPUTOHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THUIIOB:
YpaBHEHHUS M HEPABEHCTBA. | MPOCTEHILINE TPUTOHOMETPHUECKIE yPaBHEHUS,
Cucremsl CBOJALINECS K KBaIPaTHBIM, pelllaeMble Pa3JIOKEHUEM Ha
TPUTOHOMETPUYECKUX MHOKUTENH, OJHOPOTHBIE.
YpaBHEHUI [Ipocreiiine TpUroHoMeTpuUeCcKue HepaBeHCTBA. CUCTEMBI
HPOCTEUIINX TPUTOHOMETPHUECKUX YPABHEHUN
Ilpakxmuuecxoe 3ansamue Nel8. Peuienue ypagnenuil.
Tema 4.9 [IpeoOpa3oBaHre TPUTOHOMETPUIECKHUX BBIPAKEHHH. 2
Pemenue 3anau. OCHOBEI Pemenue TpuroHOMETpHUECKUX YpaBHEHUI U HEPABEHCTB B
TPUTOHOMETPHUH. TOM YHCJIE C HCTIOJIb30BaHUEM CBONCTB (DYHKIIHH.
Tpuronomerpudeckre KonTtpoasnas padora
GhyHKIIIH
Paznen 5. KomnjiekcHble yuc/ia 1 3
Tema 5.1 [TonsTue xommuiekcHoro yucia. ConpskeHHbIE 1 1
KommuiexkcHsle uncia KOMIUIEKCHBIE YHCIIa, MOAYJIb U apTyMEHT KOMIUIEKCHOTO
yrcia. ©opMa 3anrucu KOMIIIEKCHOTO Yyuciia
(reoMeTpuUecKas, TPUTOHOMETpHYECKast, allredpandeckast).
Apudmernyeckue IeHCTBHS C KOMIUIEKCHBIMH YHCIIaMH.
Ilpakxmuueckoe 3anamue Nel9.
Tema 5.2 BrinonHenne pacyeToB ¢ TOMOIIBI0 KOMIUIEKCHBIX YHCE.
[Ipumenenne [Ipumeps! NCTIOIB30BaHMS KOMIUIEKCHBIX YHCET 2
KOMIUTEKCHBIX YHCEeN Ilpaxmuuecxoe 3ansamue Ne20.
Pa3zpnen 6. [IpousBognasi pyHKIMu, ee NpUMeHeHUE 11 14




Tema 6.1

IToHsiTHE TPOU3BOTHOM.
@opMyIibl U IpaBUiia
nuddepeHInpoBaHuUSI.

Omnpenenenue YUCIOBOM MOCIEAOBATEILHOCTU M CIIOCOOBI
ee 3aaHns. CBOMCTBA YHCIIOBBIX MOCIIENOBATENFHOCTEH.
Omnpenenenue mpeaena mMocieA0BaTeIbHOCTH. Beranucinenne
mpeaenoB nocienaoBatenbHocte. [Ipenen pyHkumm Ha
6eckoneuynoctu. [Ipenen dyakmuu B Touke. [lpupamenue
aprymenta. [Ipupamenne ¢pyHkmmn. 3aqaqn, TpUBOIAIIIE
K MOHATUIO MPOU3BOAHOM. OmpeaeneHre Mporu3BoIHOM.
ANTOpUTM OTBICKaHUS MPOU3BOTHOM.

Ipaxmuuecroe 3anamue No2 1. Peutenue npumepos

Tema 6.2

[Tpon3BoaHBIE CYMMBI,
Pa3HOCTH IIPOU3BEACHMUS,
Y4acTHOI'O

@opmynsl u mpaBuia AuddepeHImpOBaHNS.
[Ipon3BogHBIE TPUTOHOMETPHUUECKUX (PYHKIHMH, CIIOKHON
GbyHKIIIH

Ipaxmuuecxoe 3ansamue Ne22. Pewenue npumepos

Tema 6.3

ITonsTue o
HENPEPHIBHOCTU (PYHKIIIH.
Meroa uHTEpBaIOB

[NonsiTne HenpepriBHOM (yHKIMH. CBOMCTBA HEMPEPHIBHOM
¢ynkunu. CBA3b MEXIY HEPEPBIBHOCTHIO U

G hepeHInPyeMOCTHIO (YHKIIMHA B TOYKE. AITOPUTM
pelIeHNs HepaBeHCTB METOJOM HHTEPBAJIOB
Ilpakxmuuecxoe 3ansamue No23. Pewenue npumepos

Tema 6.4
I'eomerpuueckuii u
(u3nvecKuii CMbICHT

I'eomeTpuyeckuii cMbICT TPOU3BOJHON (QPYHKIIMH — YTIIOBOK
K03 (UITUEHT KacaTeNbHOU K rpadpuKy (QyHKINH B TOYKE.
VYpaBHeHHE KacaTenbHOU K rpaduky QyHKIHHA. AITOPUTM

MIPOM3BOAHOM COCTaBIICHHS ypaBHEHUS KacaTelbHOHU K rpaduKy GyHKIWH
y=f(x)
Ipaxmuueckoe sansamue Ne24. Pewenue npumepos

Tema 6.5 Ouznveckuii (MeXaHU4IeCKHUN) CMBICI TPOU3BOIHOM —

DU3NYECKUM CMBICIT
MPOU3BOAHON B
po(ecCHOHAaTbHBIX
3aj1auax

MTHOBEHHAsI CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
Ipaxmuueckoe 3anamue Ne25. Pewenue 3adau

Tema 6.6
MOHOTOHHOCTP (DYHKITHH.
Touku 3KkcTpeMyMa

Bospacranue u yObiBanue ()yHKINH, COOTBETCTBHUE
BO3pacTaHus M yObIBaHUS (DYHKIIMU 3HAKY IPOU3BOIHOM.
ITonsiTHE NIPOU3BOIHOM BBICILETO MOPSJIKA, COOTBETCTBUE
3HaKa BTOPOH MPOU3BOTHON BBHITYKIOCTH (BOTHYTOCTH)
(yHKUIMY Ha OTpe3Ke. 3a1a4 Ha MAKCUMYM U MUHAMYM.
[loHsiTHE aCUMITTOTBI, CIIOCOOBI UX ONIPEACIICHHS.
Ipakxmuueckoe 3ansamue Ne26. Pewenue 3a0au

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07

Tema 6.7
UccnenoBanne QyHKIuiA 1
MMOCTPOEHNE rpaduKOB

AJATOpUTM HCccaenoBaHus PYHKIMN U IOCTPOCHUS €€
rpaduka ¢ TOMOUIBIO TPOU3BOAHON. {poOHO-THHEHHAS

dbysKIIHS
Ilpakxmuuecxoe 3ansamue Ne7.3a0auu Ha nocmpoenue




Tema 6.8 Haxoxxnenre HanOO0IbIIET0 U HAUMEHBILIETO 3HAYEeHU I 1 1
HawnbGomnbmee u (dhyaKIHiA, TocTpoeHNe rpadiKOB MHOTOWICHOB C
HauMeHbIIIee 3HAYCHUS WCTIONTF30BAaHUEM allllapaTa MaTeMaTHIeCKOTOaHaN3a
GyHKIIH Ilpaxmuuecxoe 3ansamue No28. Peutenue npumepos
Tema 6.9 [IpodeccrnonanbHO-OPHEHTUPOBAHHOE COACPKAHHE
Haxoxnenne Hawnmensiree 1 HanOopiIee 3Ha9eHNE PYHKINN
ONTHUMAJILHOTO pe3ynbrara | [IpakThyueckoe 3aHATHE 1
C TIOMOIIIBIO TPOU3BOIHOM
B MTPAKTHYECKUX 3a/1a9ax
Tema 6.11 ®opmysl u paBuia auddepentmpoanns. Mccnenopanue
Pemenue 3anau. (hyHKITMI ¢ TOMOIIIBIO TTPon3BoAHON. Hanbomnbiee u
[IpousBoanast pyHKIIMY, €€ | HAMMEHbIIICE 3HAYCHUS (DYHKIHH 2
NIPUMEHEHNE KonTtpoabHas padora (peiiTunroBasi Ne2)
HToro B nepBom cemectpe: 85 4. 34 51
Bropoii cemecTp

Paznen 7. MHOrorpaHHUKHU M TeJia BpalleHUs 18 18
Tema 7.1 ITonsiTne MHOTOrpaHHUKA. ETo 371€MEHTHI: BEPIINHBL,
Bepmmnsl, pebpa, rpanu pebpa, rparu. Jnaronans. Ceuenue. Boimykiibie n 2 1
MHOTOT'PaHHHUKA. HEBBITYKJIbIC MHOTOT'PaHHUKH.
IIpaBunbHBIC [TonsTue npaBuIBLHOrO MHOTOrpaHHuKa. CBOMCTBA
MHOTOTPaHHUKH, UX MIPABIIIEHBIX MHOTOTPaHHHUKOB
CBOICTBA Ipaxmuuecxoe 3ausmue Ne29. Pewenue 3a0ay
Tema 7.2 [Nonsitne npusmel. Ee ocHOBaHMs 1 OOKOBEIE TPaHH. OK-01,0K-02,
[Ipuzma, ee BricoTa npusmel. [IpsiMast 1 HakJIOHHAs OpU3Ma. 2 2 OK-03,0K-04
COCTaBJIAIOIINE, CCUCHHE. [IpaBunwHas npusma. Ee ceuenue OK-05,0K-06
[Ipsimas 1 mpaBUIbHAS Ilpakxmuuecxoe 3anamue Ne3(0.Pewenue 3a0ay OK-07
MTPU3MBI
Tema 7.3 [Tapannenenumnen, cBONCTBA MPSMOYTOJIEHOTO
[Napannenenunen, Kyo0. napajuienenwuesna, kyo. Ceuenre KyoOa, mapasuieienureaa 2 1
Ceuenue kyo0a, Ilpaxmuuecxoe 3anamue Ne3 1. [locmpoenue ceuernuii
napaJuresienuesa
Tema 7.4 [Mupamuna u ee snemenTsl. CedeHNE MUPAMUIBL. 2 2
IMupamuna, ee IIpaBunbHasg nupamuaa. Y ceueHHas mupaMuia
COCTaBJISAIOIIHNE, Ipaxmuuecxoe 3anamue Ne32. Pewenue 3a0au

cedeHue.lIpaBuibHas
nupaMua. Y cedeHHas up

Tema 7.5

Cummertpus B kyoOe,
napajuleNenuIese, Mpusme,
MpaMuIe

CuMMeTprs OTHOCUTEIHHO TOYKH, MPSIMOM, TNIOCKOCTH.
CummMmeTpus B KyOe, mapajuienenumnesie, npu3Me, TupamMmuie
Ipaxmuueckoe 3anamue Ne33. Pewenue 3a0au




Tema 7.6 IMpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHME. 1
[Tpumeps! cummerpuit B CummeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY
npodeccun [IpakTHueckoe 3aHATHE
Tema 7.7 [Inomanp 60KOBOM M TOTHOM MOBEPXHOCTH MPU3MBI, 1 1
BoxoBas u monHast MUPaAMHJIBI
MOBEPXHOCTb MPU3MBI, Ipaxmuuecxoe 3anamue Ne34. Pewenue 3a0au
MUPaAMHJIBI
Tema 7.8 Hunuuap u ero snementsl. CeyeHne MIUIUHIPA 1 1
Hununnp, ero (mapasuienbHOE OCHOBAaHUIO U OcH). Pa3zBepTka nunuHapa
cocrasisronue. CeyeHue Ilpakmuuecxoe 3anamue Ne35. Pewenue 3a0au
HWINHAPA
Tema 7.9 Konyc u ero anementsl. Ceuenne koHyca (apauienbHoe 2 1
Konyc, ero OCHOBAHUIO U NIPOXOJSIIEe Yepe3 BePIIrHY ), KOHUUECKHE
cocrasisitonue. CeueHue cedyeHusi. PazpepTka KoHyca.
KOHYCa. Y CEUEHHBII Yceuennslii konyc. Ero o0pasyromas u Beicota. Ceuenne
koHyc. CeyeHue YCEUEHHOT'0 KOHYyCa
YCEYEHHOT'0 KOHYCa Ipaxmuueckoe 3anamue Ne36
Tema 7.10 [ap u cdepa. Bzaumuoe pacronoxenue chepsl U 1 1
Hap u cdepa, ux ceuenust | muockoctu. Ceyenne mapa, chepsl

Ipaxmuuecxoe 3ansmue Ne37
Tema 7.11 [Tonsitre 06 o6beme Tena. O6beM KyOa U MPSIMOYTOIBHOTO 2 2
[Tonstue 06 oObeme Tena. | mapaiienenunena. O0beM MPU3MBI U HIJIUHPA.
OtHomeHnne 00HeMOB OtHomeHre 00beMOB MOJOOHBIX Tel. [ 'eoMeTpruIecKuii
MOJOOHBIX Tedl. CMBICJI OIIPEAETUTENS 3-TO MOopaIKa
OOBeMbI U TUIOIIA U OO0beMbl upaMuIbl U KoHyca. O0beM miapa. [Tnomanan
MTOBEPXHOCTEH Ten MTOBEPXHOCTEH Ten

Ipaxmuueckoe sauamue Ne38
Tema 7.12 KoMOuHanmm reoMeTpuaeckux Ted. 1 2
KomOunanumn Hcnonb3oBanre KOMOMHAIIT MHOTOTPAHHUKOB U T
MHOTOTPaHHUKOB U TeJ BpaIlleHUs B PAKTHKO-OPUEHTHPOBAHHBIX 3a/1a4ax
BpalICHUSI. Ipaxmuueckoe sauamue Ne39
I'eomerpuueckue
KOMOWHAIIMY Ha TIPaKTHKE
Tema 7.13 OO6BeMbl 1 TIIOLIA/IM IOBEPXHOCTH MHOTOIPAHHHUKOB H TEIl 2
Pemenue 3anau. BpaIeHUs
MHoOrorpaHHuKH U Tena KonTtpoasnas padora
BpaIleHus

Pasnea 8. [lepBooOpasHas pyHKINM, ee IPUMEHEHHE 5 9

Tema 8.1 3amaya 0 BOCCTAaHOBJIEHUU 3aKOHA ABIDKEHUS 10 U3BECTHOU 2 2

ckopoctu. [lonarue naTerpupoBanus. O3HAKOMIIEHHE C
MOHSTHEM HUHTETpalla ¥ IepBO0Opa3HOM uisl GYHKIUH




[lepBooOpa3zHas GyHKINH.
IIpaBuina HaXOXKIEHUS

y=f(x). Penienune 3a1a4 Ha cBs3b IEPBOOOPA3HOI U €€
MIPOW3BOAHON, BEIYHUCIICHNE TIEPBOOOPA3HOM TSI TAHHOM

TepBOOOPa3HbIX ¢dbyaxmun. Tabauma GopMyIT 17T HaX 0K ISHHS

nepBooOpasHbIX. M3ydeHune npaBuia BEIYUCICHUS

repBooOpa3HOi

Ilpaxmuuecxoe 3ansamue No40 OK-01,0K-02,
Tema 8.2 [TonsTHe HEoOIpeIeIEHHOT0 HHTETpaa. OK-03,0K-04
Heonpenenenusiit Ilpaxmuuecxoe 3ansamue Ned OK-05,0K-06
HWHTETpa OK-07
Tema 8.3 3amaun, MPUBOSIINE K TIOHATHIO OMPEIEIEHHOTO
[onsTre 06 WHTETrpaia — 0 BEIYUCICHNH IO KPUBOIMHEHHOM
OTIpeNIeICHHOM MHTETpaie | Tpameuuu, o nepeMenieHu Touku. [lonstue
KaK IUIOIAAN ornpenenéHHOro nHTerpana. ['eomerpudeckuii u
KPUBOJIMHEHHOMN Tpaneuu. | GU3n4ecKuii CMBICI ONpeIelieHHOro nHTerpaina. Gopmyna
®opmyna Hetorona — Herotona— Jleiioauna.
JleitOrMIIA Ipaxmuuecxoe 3ansamue Ne42
Tema 8.4 IIpodeccnoHaIbHO-OPUEHTHUPOBAHHOE COEPKaHUE
Onpenenenupli uHTETpan | ['eomeTpudeckuii CMbICT ONPEAEIEHHOTO HHTErpaa.
B KHU3HU ®dopmyrna Herotona - JleliOauIa.

Pemenue 3anay Ha npUMEHEHHE HHTErpaia LIS

BBIYUCIICHHS (PU3UUECKUX BETUUMH U TUTOMIAIeH

[IpakTH4eckoe 3aHsTHE
Tema 8.5 [lepBoobOpa3znas ¢pynxunu. [IpaBuia HaxoxXaeHUS
Pemenue 3anau. nepBooOpasHbIX. Ee npumenenne
ITepBooOpaznas pynkuuu, | Konrpoabnasi pagorta (peiituHroBasi Ne3)
ee MpUMEHEeHNE

Pasnen 9.Ctenenu u kopuu. CteneHnas GpyHKuus

Tema 9.1 Omnpenenenue creneHHON GyHKIMN
CreneHu 1 KOPHU. Ipaxmuueckoe sauamue No43
Crenennas QyHKIus,ee
CBOMCTBa
Tema 9.2 [ToHsTHE CTETIEHH ¢ JIFOOBIM PallMOHANBHBIM TIOKA3aTEIIEM.
CBoiicTBa cTeneHu ¢ CrenieHHble QYHKIMH, KX CBOWCTBA U TpaQuKH
palMOHAIBHBIM U Ipaxmuueckoe sansamue Nod4
JIeHCTBUTEIBHBIM OK-03,0K-04
MTOKa3aTeISIMA OK-05,
Tema 9.3 [IpeobpazoBanne HPpaMOHATHHBIX BBIPAKEHUN OK-07
[IpeobpazoBanue Ipaxmuueckoe sauamue Ne45

BBIPaXXKEHUM ¢ KOPHSIMU N-
OU CTEIIEHU




Tema 9.4

Pemenmne
HppaOHATBHBIX
YpaBHEHUI 1 HEPABEHCTB

PaBHOCUIIBHOCTE UppaALMOHATIBHBIX YPABHEHUHN U
HepaBeHCTB. MeTo/ibl uX pelieHus. Penenue
WppalMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB
Ilpaxmuuecxoe 3ansmue Nod6

Pasnea 10. Iloka3arenbHasi GyHKIMSA 6
Tema 10.1 CreneHs ¢ MPON3BOIBHBIM JIEHCTBUTEIHHBIM MIOKA3aTEIEM. 2
[lokazarenpHas ¢pyakmus, | OnpeneneHre moka3aTenbHONW (DYHKINH, €€ CBOWCTBA H
ee CBOHCTBa rpa¢puk. 3HAKOMCTBO C IPUMEHEHHEM TTOKa3aTeIbHOM
¢hyakin. Permenne noka3arensHbIX YpaBHEHUH
(HyHKIIMOHATBHO-TPAQHIECKUM METOAOM OK-01,0K-02,
Ilpakxmuuecxoe 3ansmue Ned7 OK-03,0K-04
Tema 10.2 Pemenne nmokazaTenbHBIX YpaBHEHUI METOJOM 2 OK-05,
PewieHre mokazatenpHbIX | ypaBHUBAHUS MIOKA3aTesei, METOJOM BBEIECHUSI HOBOM OK-07
YpaBHEHHUH M HEPABEHCTB. | MEPEMEHHON, PyHKIHMOHAIBHO-TPaUIeCKUM METOJIOM.
Cucrembl moka3aTenbHBIX | Pelienue moka3aTenbHBIX HEpaBeHCTB. Perenne cucrem
YpaBHEHUI [OKa3aTeNbHBIX YPABHEHUI
Ipaxmuuecxoe 3ansamue No48
Tema 10.3 Pemenne nmoka3aTenbHBIX YpaBHEHUI METOZOM 2
Pemenue 3anau. ypaBHUBaHUSA [IOKA3aTeNIe U METOJIOM BBEJEHHUS HOBOU
[loxazarenbHas GHyHKITHS nepeMeHHo. PellieHre noka3zaTeabHbIX HEPABEHCTB
KonTposabnas paéora
Paznea 11. Jlorapugmsl. Jlorapudmuyeckass pyHkuus 6
Tema 11.1 Jlorapudm uncina. JlecATHYHBINA 1 HATYPATbHBIN 1
Jlorapudm uncna. JIorapuQMbl, YUCIO €
JlecaTnunblii U CaoiictBa norapudmoB. Onepanus JorapuGMupoBaHusl. OK-01,0K-02,
HaTypalbHbIN Jorapumsel, | Pemenue norapupmon OK-03,0K-04
ymcio e. CoiicTBa Ipaxmuueckoe sauamue Ne49 OK-05,
norapugmoB. Oneparus OK-07
JiorapuMUPOBAHUS
Tema 11.2 Jlorapudmudeckast pyHKIIUS ¥ €€ CBOMCTBA 1
Jlorapudmmueckas Ipaxmuueckoe sauamue Ne50
¢yHKLUS, ee CBOMCTBa
Tema 11.3 [Monsitie norapudmudeckoro ypasaenus. Oneparus 2

Pewenne
JIOrapUPMHUIECKUX
YpaBHEHUH U HEPABEHCTB.
Cucremsl
JIOrapUPMHUIECKUX
ypaBHEHUI

MOTEHIUPOBaHUS. TPl OCHOBHBIX METOA PEIICHUS
JorapupMUIECKUX YpaBHEHUI: PyHKIIMOHAIBHO-
rpadUYeCcKuii, METO]T IOTEHI[POBAHUS, METO/I BBEJCHUS
HOBOI1 tepeMeHHoi1. Jlorapupmuueckue HepaBeHCTBA.
ANTOpPUTM pELIeHHs CUCTEMBI YPaBHEHNH. PaBHOCUIIBHOCTD
Jorapu(MUYECKUX YPAaBHEHUH U HEPABEHCTB.
Ilpaxmuuecroe 3ansamue NoS1




Tema 11.4 Jlorapudmuyeckas ¢pynkuus. Pemenue npocredmmx 2
Pemenue 3anau. Jlorapu(pMHUECKUX ypaBHEHHI
Jlorapudmer. Koutpoannasi padora
Jlorapudmuyeckas
byHKIIS
Pa3znen 12.MHoxecTBa. DjieMeHThI TeOpuM rpadoB 2 2
Tema 12.1 [Nonstue mHOXecTBa. [TommuO)ecTBO. Omeparuu ¢ 1 1
MHosxecTBa. Onepanuu ¢ MHOXECTBaMHU.
MHOX€ECTBaMHU Pemenue npukinanHeIx 3a1a4y
Ilpakmuuecxoe 3anamue Ne52
Tema 12.2 [onstue rpada. Ces3HbIi Tpad, AepeBo, LUKI rpad HA 1 1
I'padsl. Pemenue 3anau. IIOCKOCTH.
MmuoxecTBa, ['padsr u nx Oneparuu ¢ MHOKecTBaMH. ONIHCaHNe peaTbHBIX CUTYAIUI
[IPUMEHEHUE ¢ oMok MHOXKECTB. [Ipumenenne rpadoB K perieHHIo
3aja4
Ipaxmuuecxoe 3ansmue Ne53
Paznen 13. DineMeHTHI KOMOMHATOPUKH, CTATUCTUKU M TEOPUM BEPOSITHOCTEH 5 7
Tema 13.1 IlepecTaHOBKH, pa3MeEIIEHNs, COUETAHUS. 1 1
OCHOBHBIC TTOHSTHUS Ilpakmuuecxoe 3ansamue No54
KOMOMHATOPHUKH
Tema 13.2 CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMsl 0 1 1
CoObITHE, BEPOSTHOCTH BEPOSITHOCTU CYMMEBI COOBITHI. Y CTIOBHAs! BEPOSITHOCTb. OK-01,0K-02,
coObITua. CrnoxeHue u 3aBUCHMBIE M HE3aBUCHUMBIE COOBITHS. TeopeMsl 0 OK-03,0K-04
YMHOXEHHE BEPOSITHOCTEH | BEPOSTHOCTH IMPOU3BEICHUS COOBITHIA. OK-05,
Ipakxmuueckoe sauamue Ne55 OK-07
Tema 13.3 Bune! ciaygaiinpix BenuuuH. Onpeenenre TMCKpeTHOH 1 1
JuckperHas ciy4aiiHas CITy4aifHOM BEJTMUMHBL. 3aKOH pacIpeaesIeHus] TUCKPETHOM
BEJIMYHMHA, 3aKOH €€ cllyyaiiHOH Benn4uHbl. Ee uncnoBbie XapakTepUCTHKH
pacrpeneneHus Ilpaxmuuecroe 3ansamue Ne 56
Tema 13.4 BapuannonHslii psa. Iloauron 4actor u rucrorpamma. 1 1
3amaun MaTeMaTU4ecKon CrarucTryecKre XapakTepUCTHKH Psizia HAOI0AaeMbIX
CTaTUCTUKU JAHHBIX
Ilpaxmuuecxoe 3anamue Ne57
Tema 13.5 IIpodeccnoHaNTbLHO-OPUEHTHPOBAHHOE COAEPKAHME 1
CocraBienue Ta0nuL 1 [lepBruuHas 00paboTKa CTATUCTUYECKUX AAHHBIX. OK-01,0K-02,
IUarpamMm Ha IpaKkTHKe I'paduueckoe ux npeacrasienue. HaxoxaeHue cpeaHux OK-03,0K-04
XapaKTePUCTUK, HAOJII0AaeMbIX JaHHBIX OK-05,
[TpakTHueckoe 3aHsITHE OK-07
Tema 13.6 OnemeHTbl KOMOUHATOpUKHU. COOBITHE, BEPOSITHOCTD 1 1

coOpITra. Cl0KeHne U YMHO)KEHUE BEPOSITHOCTEN




Pemenue 3agad. Onementsl | KonrposabsHasi pa6ora 1
KOMOWHATOPHKH,
CTaTUCTUKU U TEOPUH
BEPOATHOCTEN
Pasnes 14. YpaBHeHusI 1 HepaBeHCTBA 5 9

Tema 14.1 PaBHOCHITBHOCTE ypaBHEHU U HepaBeHCTB. OnpeneeHus.
PaBHOCHITEHOCTH OCHOBHBIC TEOPEMBI PABHOCHIIBHBIX ITepeXoax B 2 2
ypaBHEHUH U HEPABEHCTB. | YpaBHEHMsIX M HepaBeHcTBaX. OOIIre METObI pelIeHHS
OOmue MeTobl pelieHnsl | ypaBHEHHI: Tepexo1 OT paBeHCTBa (YHKIIHA K PaBEHCTBY

apryMEHTOB JUI1 MOHOTOHHBIX (DYHKIHH, METOA

Pa3IoXKEeHUsI HA MHOXKHUTEIH, METOJ BBEJICHHUS HOBOMI

MEepEMEHHOM, PYHKIHNOHATBHO-TpaUIeCKUil METOA

Ipaxmuuecxoe 3ansmue No58
Tema 14.2 Onpenenenne moxyns. Packpeitne Mogys no 2 2
I'paduueckuii meTon onpenenenuto. IIpocreiimre ypaBHEHUS U HEPABEHCTBA C
peuIeHusl ypaBHEHUH, moxyieM. [IpuMeHeHre paBHOCUIBHBIX IEPEXOJ0B B OK-01,0K-02,
HEPABEHCTB ONpEIEICHHBIX TUIAX YPABHEHUI U HEPABEHCTB C MOIyJIEM OK-03,0K-04

Ilpakxmuuecxoe 3ansamue No59 OK-05,0K-06,
Tema 14.3 Ompenenenne Moaysi. PackpeiTre MOIYJIS IO 2 2 OK-07
YpaBHEHUS U HEPABEHCTBA | ompeneneHuto. IIpocTeiinye ypaBHEHUSI 1 HEPABEHCTBA C
C MOAyJIeM U napaMmeTpamu | moayiieM. [IpumeHeHne paBHOCHIIBHBIX IEPEXO0B B

OIPEACICHHBIX THUIIAX ypaBHCHI/Iﬁ 1 HCPABCHCTB C

MoAyJIeM. 3HaKOMCTBO ¢ mapameTpoM. lIpocrelinme

YpaBHEHHUSI 1 HEPABEHCTBA C MAPAMETPOM.

Ilpaxmuuecxoe 3ansamue No60
Tema 14.4 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUeE. 1
CocraBieHue U peleHne Pemenue TekCTOBBIX 3a1a4 MPO(ECCHOHAIBHOTO
pod)eCCHOHANBHBIX 33Ja4 | COAEP)KaHUS
C IOMOUIBIO YPaBHEHUI IIpakTrueckue 3aHsATUs
Tema 14.5 OOmire MeTobI PellieH!s] ypaBHEHHI. Y paBHEHUS U 2
Pemenue 3anau. HEpaBEHCTBA C MOJYJIEM H C ITapamMeTpaMu
YpaBHeHus u HepaBeHCTBAa | KonTpoabHasi padora (peiiTunroBas Ne4)

HToro Bo BTOpoM cemectpe: 108u4. 44 64
Bcero: 78 115
IIpomexyTouHasi arTecTanus (JK3amMeH) 18
Bcero: 195
Hroro: 213 4




3. YCJIOBUS PEAJIM3AIIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJBHOM
JAACHUIIIINHBI
3.1. [l peaqu3auuu NporpaMmbl AMCUUIIMHBI J0/KHBI ObITH NMPEAyCMOTPEHbI
cileylolue crenuaabHble MOMeIeHus :
Peanuzanus nporpaMmmbl AUCHMILIUHBI TPeOyeT HAMUYUS y4eOHOro KabMHEeTa MaTeMaTHKU.
OO6opynoBaHue yueOHOTo KabuHeTa:
- IOCAZI0YHbIE MECTA MO KOJIMYECTBY O0YJAIOIIUXCS;
- pabouee MecTO IpenogaBaTes;
- KOMIUIEKT Y4eOHO-HArJISITHBIX TIOCOOHIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUJIEOMATEPHUAIIOB;
- 3aJ1aHuUs JJ11 KOHTPOJIbHBIX paboT;
- mpopeccroHaIbHO OPUEHTUPOBAHHBIE 33JaHMUS,
- MaTepuasbl IK3aMEHa.
TexHuueckue cpeacTBa 00ydeHHUs:
- IEPCOHAJIbHBIN KOMIIBIOTED C JINLIEH3MOHHBIM ITPOIrPAaMMHBIM 00€CIIEUEHUEM;
- IPOEKTOP € IKPAHOM.

3.2. UndopmanuonHoe odecrneyenne o0yueHust

[lepeueHp peKOMEHIyeMBIX YUeOHBIX W3AaHUM, HHTEpHET-pecypcoB, OTOIHUTEILHON
JUTEPATYpPHI

OcHOBHBbIEC HCTOYHUKMU:
1.boromomno,H.B.IlpakTnueckuesanstusnomaremaTtrke. B24.Yacts 1 :yue6.mocodbueanssCI10/H.
B.boromonos.-11-eu3n.,nepepad.ugon.—M.:FOpaiit,2022.-285¢. - Cepus: [Ipod. oOpazoBanue.
2.boromounos,H.B.ITpakTuueckuesanstusinomareMatuke.B2u.Yacre2: yue6.mocoonennssCI10/H.
B.Boromoinos.—11-eu3n.,nepepad.ugomn.—M.:FOpaiit,2022.-217¢. - Cepust: [Ipod. ObpazoBanue
3.2.2./10n0JIHUTEIbHBIEUCTOUHUKH
1.IlIunaues,B. C. MaTremaruka: yueOHUK 51 MPAKTUKYM UL CPEOHETO
npogeccuonansHoro oopazosanus /B. C. llunaues; nox pegakuueit A. H. Tuxonosa. —8-e
u3a.,nepepad. u gon. —-MockBa:M3aarensctBolOpaiit,2023. —447 c. —(IIpodeccuonanbuoe
obpazoanmne). —-ISBN 978-5-534-13405-6.—Tekct :pnexktponnsbIit//ObC FOpaiit|caiir].— URL:
https://urait.ru/bcode/459024
2.boromonos,H.B.Maremaruka.3agauncpenieHusIMUB24. : yaeOHOETIOCOOUE IS CPETHETO
npodeccuonansaoro oopazosanusi/H. B. boromosnos. —2-eu3 ., ucnp.uaomn.—
MockBa:U3narensctBolOpaiitT,2023.-439 c. (IIpodeccruonansHoe oOpazoBanue). -ISBN 978-5-
534-09108-3. — TexcT: anexTpoHHbI // OBbC  IOpaiir[caiit]. — URL:
https://urait.ru/bcode/449007

3.2.3. DJIeKTPOHHBbIE U3IAHUA

1. Beepoccuiickue nntepuer-onumnuaabl. - URL: https://online-olympiad.ru / (nata
obparmenust: 12.07.2022). - TekcT: 37I€KTPOHHBIH.

2.Mudopmanmonnas cucremMa «EquHoe OKHO TocTymna K 00pa3oBaTeIbHBIM pecypcamy. -

URL: http://window.edu.ru/ (nata oOpamenusi: 02.07.2022). - TekcT: 37€KTPOHHBIH.
3.Hayunas anektponnas 6ubnuoreka (HOB). - URL: http://www.elibrary.ru (mata obparieHus:
12.07.2022). - TekcT: 2NE€KTPOHHBIMN.

4.01kpoIThIN KOITEemK. Maremaruka. - URL: https://mathematics.ru / (1ata obparieHus:

08.06.2022). - TekcT: 371EKTPOHHBIH.

5.IToBropum marematuky. - URL: http://www.mathteachers.narod.ru / (1ara oGpareHus:

12.07.2022). - TekcT: 3M€KTPOHHBIM.


https://online-olympiad.ru/
http://window.edu.ru/
http://www.elibrary.ru/
https://mathematics.ru/
http://www.mathteachers.narod.ru/

6.CripaBOYHHK 10 MaTeMaTUKE JJIs IKOJIbHUKOB. - URL:

https://www.resolventa.ru/demo/demomath.htm / (nata obpamenus: 12.07.2022). - Tekcr:

3JIEKTPOHHBIMN.

7.Cpennsisi MaTeMaTHdeckas MHTepHeT 1mkoa. - URL: http:/www.bymath.net/ (mata

obpamenusi: 12.07.2022). - TekcT: 3JI€KTPOHHBIH.

8.@enepanbublil mopran «Poccuiickoe oOpasoBanue». - URL: http://www.edu.ru/ (nara

oOpatuenusi: 02.07.2022). - TekcT: 31€KTPOHHBII.

®denepanbHbIN EHTP HHPOPMAITMOHHO-00pa3oBaTenbHbIX pecypcoB. - URL: http://fcior.edu.ru /

(mara obpamenus: 01.07.2022). - TekcT: 3JeKTPOHHBII


https://www.resolventa.ru/demo/demomath.htm
http://www.bymath.net/
http://www.edu.ru/

4. KOHTPOJIb 1 OLIEHKA Pe3yJIbTATOB OCBOEHHS 0011e00Pa30BaTeJIbHON JUCHTUNINHBI
KOHTpOo/Ib M OlleHKA pe3yabTaTOB OCBOCHUS 00111€00pa30BaTeIbHON JUCHUIUINHBI PACKPBIBAIOTCS Yepe3 JUCHUIUIMHAPHbIE PEe3Y/IbTaThl, HAIIPaBJICHHBIE HA

dbopmupoBanue oOUIMX U MpodecCHOHATBHBIX KOMIIETEHIIUH 10 pa3zesiaM U TeMaM CoJiep>KaHusl yueOHOro MaTepuana.

Ob6masi/mpodeccuoHaIbHAA KOMIIETEHIUSA

Pa3zpgen/Tema

Tun oleHOYHBIX MepPONPUSITUS

OK 01. Beibupats criocoObI penieHus 3a1a4
npodeccCHnoHABHON IeATEIBHOCTH
MIPUMEHHUTEIHHO

K pa3JIMYHbIM KOHTEKCTaM

P1,Temal.1,1.2, 1.3 -0/c', 1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c,4.8,4.9,4.10,
4.11

P 5, Temnr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-0/c,7.8,7.9, 7.10
Il-o/c, 7.11,7.12,7.13,7.14,7.15,7.16, 7.17

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

TectupoBanue

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NunuBuayanbHas caMOCTOSITENIbHAS
pabota

[IpencraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT

3amuTa TBOPUYECKHUX padoT

3amuTa MHAUBUIYabHBIX TPOEKTOB
KonrponsHas pabora

BrinonHeHune 3x3aMeHamOHHBIX

MOKCKA, aHaJIN3a U UHTEpIpeTauu
nH(popManuu, 1 UHPOPMALIMOHHBIE TEXHOIOTHH
JUIs1 BBITTOJIHEHMS 3a]1a4 PO eCCHOHATIBHON
JESTEIbHOCTH

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P4, Teme1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-o0/c,4.8,4.9,4.10,
4.11

P 5, Temrr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

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

P9, Temn1 9.1,9.2,9.3,9.49.5 3aJaHui
P 10, Temsr 10.1, 10.2, 10.3, 104
P11, Temer 11.1,11.2, 11.3 IT-0/c, 11.4, 11.5, 11.6 IT-o/c,
11.7
P12, Temsr 12.1, 12.2,12.3, 12.4
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 IT-o/c, 13.6
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6
OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEICTBA P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6 TectupoBanue

VYerHbli onpoc

MaremaTudecKkui TUKTAHT
NHauBuayanbHas caMOCTOSITENIbHAS
pabota

[IpeacraBnenue pe3yabTaToB
MPAKTUIECKUX padoT

3ammTa TBOPYECKUX paboT

3ammuTa UHAUBUIYATBHBIX TPOCKTOB
KonTponbnas pabota

YpogpeccuoHanbHoe-opueHmMuposaHHoe codepiaHue




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

Bremonnenue OK3aMCHAIIlMOHHBbIX

P9, Temn1 9.1,9.2,9.3,9.49.5 3aJlaHui
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temer 11.1,11.2, 11.3 IT-o/c, 11.4, 11.5, 11.6 IT-o/c,
11.7
P12, Temsr 12.1, 12.2,12.3, 12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6
OK 03. IlnanupoBaTh U peaqTn30BbIBATD P1,Temal.1,1.2,1.311-0/c,1.4,1.5, 1.6 TectupoBanue

coOCTBEHHOE MPO(eCcCHOHANBHOE U TMYHOCTHOE
pa3BUTHE, TPEAIPUHUMATEIBCKYIO
NesITeNIbHOCTh B MPOQeCCUOHANBHOM cdepe,
UCIIOJIb30BaTh 3HAHUA MO (PUHAHCOBOM
IPAaMOTHOCTH B Pa3IMYHBIX >KM3HEHHBIX
CUTYaIHUSIX

P2, Temnr 2.1,2.2,2.3,2.4,2.51II-0/c, 2.6

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

P4, Temn1 4.1,4.2,4.3,4.4,4.5,4.6,4.7I1-0/c, 4.8, 4.9, 4.10,
4.11

P 5, Temrr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

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

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

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 [1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

VYcrHblit onpoc

MaremaTuyecKui JUKTaHT
WHauBuayanbHas caMOCTOSTENbHAS
pabora

[IpencraBnenue pe3yabpTaToB
NPAaKTUYECKUX paboT

3amuTa TBOPUYECKUX paboT

3amuTa UHAUBUIYAIbHBIX POCKTOB
KonrponsHas pabora

BrinonHeHune 3x3aMeHaliuOHHBIX
3aaHui

OK 04. 3ddexTrBHO B3aMMOIEHCTBOBATD U
paboTaTh B KOJJIEKTUBE M KOMaH/Ie

P1,Temal.1,1.2,1.3I-0/c, 1.4,1.5,1.6

P2, Temnr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P4, Temsr4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c,4.8,4.9, 4.10,
4.11

P35, Temsr 5.1, 5.2

TectupoBanue

YcTHBIN onpoc

MaremaTuyecKui JUKTaHT
NHauBunyanbHas caMOCTOSATENIbHAS
pabora

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX paboT




P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7 11-0/c,7.8,7.9, 7.10
Il-o/c, 7.11,7.12,7.13,7.14,7.15,7.16, 7.17

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

P9, Temr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c, 13.6

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

3amuTa TBOPUYECKHX padoT

3amuTa WHAUBUIYaTbHBIX TPOEKTOB
KontposbHas padota

BrinonHeHne dK3aMeHaMOHHBIX
3aJaHuN

OK 05. OcymiecTBisATh yCTHYIO U IUCbMEHHYIO
KOMMYHHKAIIHIO Ha TOCYAapCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ y4eTom
0CcOOEHHOCTEH CONMANBHOTO U KYJIBTYPHOTO
KOHTEKCTa

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6

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

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c, 4.8,4.9,4.10,
4.11

P 5, Temrr 5.1, 5.2

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temn1 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4

P4, Teme1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c,4.8,4.9,4.10,
4.11

P 5, Temrr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

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

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

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temer 11.1,11.2, 11.3 I1-0/c, 11.4, 11.5, 11.6 IT-o/c,
11.7

TectupoBanue

VYerHbli onpoc

MaremaTnyecKui JUKTaHT
NunuBunyanbHas caMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKHUX paboT

3amuTa TBOPUYECKUX padoT

3almmTa UHAUBUAYAIbHBIX IPOEKTOB
KounTponbnas pabota

BrinonnHeHne K3aMeHAIMOHHBIX
3aaHui




P12, Temsr 12.1,12.2,12.3,12.4

P 13, Tems! 13.1, 13.2,13.3, 13.4, 13.5 II-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6P 9, Temsl
9.1,9.2,9.3,9.49.5

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

P11, Temsr 11.1,11.2, 11.3 II-0/c, 11.4, 11.5, 11.6 I1-o/c,
11.7

P 12, Temsr 12.1, 12.2, 12.3

P 13, Tems! 13.1, 13.2,13.3, 13.4, 13.5 II-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

OK 06. IIposiBIsATh rpaskJ1aHCKO-

MaTpuOTUYCCKYIO NMO3UIHNIO, IEMOHCTPUPOBATDH

OCO3HAHHOC ITOBCACHNEC HAa OCHOBC

TPAJUIIMOHHBIX OOIICYEIIOBEYCCKUX [IEHHOCTEH,

B TOM YHUCJIC C YYCTOM I'apMOHHU3allUN

MCKHAIIMOHAJIBHBIX 1 MCKPCIUTHO3HBIX

OTHOILLUEHUH, IPUMEHATH CTaHAAPTHI
AHTUKOPPYILUOHHOTO NTOBEACHUS

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-o/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

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

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

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6

TectupoBanue

VYcTHbI onpoc

MaremaTuyecKui JUKTaHT
NunuBunyanbpHas caMOCTOSITENIbHAS
pabora

[IpencraBnenue pe3yabpTaToB
NPAaKTUYECKUX paboT

3aiuTa TBOPUYECKUX paboT

3almuTa UHAUBUAYAIbHBIX IPOEKTOB
KonTponbhas pabota

BrinonHenune 3x3aMeHaliuOHHBIX
3a7laHui

OK 07. ConeiicTBOBaTh COXpaHEHUIO

OKpY’KaloIIel Cpesibl, pecypcocOepeKeHuIo,
MPUMEHSITh 3HAHMSI 00 N3MCHCHHUH KIIMMAaTa,
MIPUHIIMITBI OEPEKITMBOTO MPOU3BO/ICTBA,

3¢ (HeKTHBHO AEICTBOBATH B YPE3BBIYANHBIX

CUTyaluiIXxX

P1,Temal.1,1.2,1.311-0/c,1.4,1.5,1.6

P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c, 2.6

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

P4, Tems1 4.1,4.2,4.3,4.4,4.5,4.6,4.711-0/c,4.8,4.9,4.10,
4.11

P 5, Temrr 5.1, 5.2

P 6, Temnl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 I1-0/c, 6.8, 6.9, 6.10
IT-o/c, 6.11

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

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

TecTtupoBanue

VYerHbli onpoc

MaremaTudecKkui TUKTAHT
NHauBuayanbHas caMOCTOSTENbHAS
pabota

[IpeacraBnenue pe3yabTaToB
MPAKTUIECKUX padoT

3ammTa TBOPYECKUX paboT

3amuTa UHAUBUIYATBHBIX POCKTOB
KonTponbhas pabora




P9, Temn1 9.1,9.2,9.3,9.49.5 Brinonnenue 3x3aMeHaIMOHHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 3a/TaHHAI

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

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 I1-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5 I1-o/c, 14.6




