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Pabouas nporpamma OJ].03 Marematuka pa3paboTaHa B COOTBETCTBHHU CO CIIEIYIOIIUMHU JOKYMEHTaMHU:

Oenepanbabiil 3akoH oT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit @enepanun» (¢ mocneryonmMu
HU3MCHEHUSIMH );

IIpuxaz Munnpocseuienus Poccun ot 14.08.2022 Ne762 «O6 yrBepxaenuu [lopsaka opranuzaniy U OCyIIecTBICHUS
00pa30BaTeNIbHON ASSATEIFHOCTH 0 00pa30BaTeNbEHBIM IIPOrPaMMaM CpeTHero MpodeccnoHaIbHOT0 00pa3oBaHus;
IIpnuka3 MunncTepcTBa HayKH U BhIcIIero oopasoBanus Poccuiickoit @enepanmu Ne885 m nmpukas MuHIpocBenieHus
Poccuiickoit @eneparuu Ne390 ot 05.08.2020 «O npakTUuecKoi IOATOTOBKE;

IIpuka3 MunucrepcrtBa obGpasoBanus u Hayku Poccuiickoit @enepammu ot 17.05.2012 Ne 413 «O6 yrBepkaeHun
(enepanbHOrO roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEAHEro 00IIero oopa3oBaHus» (B pel. MpUKa3a OT
12.08.2022 Ne 732);

IIpuka3 MunucrepcrBa obpa3oBanust n Hayku Poccuiickoit @eneparum ot 07.12.2017 Nel196 «OG6 yTBepxIeHUH
(enepaabHOTO TOCYIApPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa CPEJHEro INPOQECCHOHAIBHOIO 00pa3oBaHUS IIO
cnenuansHocTd 46.02.01 JlokymMeHTauHOHHOE oOecneyeHrue YMpaBiIeHUs M apXUBOBEACHHE, YTBEP)KICH HPUKA30M
MunncrepcTBa 00pa3oBanus U Hayku Poccuiickoit @eneparm ot 11 aBrycra 2014 1. Ne 975

Ilpuka3z Munnpocsemenus Poccuu ot 23.11.2022 No 1014 «O6 ytBepkaeHuu (enepaibHOH 00pa30BaTeIbHOM
MPOTPaMMBI CPEJHETro 001Iero 00pa3oBaHUmY;

IIpuka3 Munmnpocsenienust Poccun ot 30.08.2022 Ne 631 «OO6 yTBepkIeHHU (enepalbHOTO TEepeyHs y4eOHHKOB,
JOMYLIEHHBIX K HCIOJb30BAHHIO NPU PEaH3alid HUMEIONINX TOCYIapCTBEHHYIO AaKKPEIUTALUIO 00pa3oBaTeIbHBIX
HpOrpaMM Ha4yaJbHOTO 0OIIEro, OCHOBHOTO OOIIETro, CPeTHEro o0IIero oopa3oBaHus»

Pacnopsokenne Munmnpoceenienust Poccuut ot 30.04.2021 r. NeP-98 «O6 yrBepxkneHnn KoHnenmuu npenoaaBaHus
001e00pa3oBaTeNbHbIX JAUCHUIUIMH C  Y4eTOM Ipo(eCcCHOHAIbHON HAIpaBiIeHHOCTH IIPOTPaMM  CPEIHETO
npogecCHOHaTBHOTO 00pa30BaHus, peaIn3yeMbIX Ha 0a3e 0CHOBHOTO 00LIEro 00pa30BaHMs;

Pacnopspxenne Munnpocsetuerust Poccun ot 25.08.2022 r. Ne P-198 «O6 yrBepxaeHur MeToqMK MPEnogaBaHus 1o
o061eoOpazoBaTenbHBIM (00s13aTeNbHBIM) AuciuIuIHHAM («Pycckuil s13b1k», «JIuteparypay, «VIHOCTpaHHBIH S3BIKY,
«Marematuka», «Mcropus» (umm «Poccms B mupe»), «®Dusmdeckas KynbTypa», «OCHOBBI 0€30IaCHOCTH
JKH3HENICITEILBHOCTH», «ACTPOHOMHSI») C YYeTOM Hpo(eCcCCHOHANBHOM HANpaBIEHHOCTH NPOrpaMM CPEAHETo
npogecCHOHATBPHOTO 00pa30BaHus, peaqn3yeMbIX Ha 0a3ze OCHOBHOTO o0miero oOpa3oBaHUs, NMPELyCMaTPHUBAIOIINE
WHTCHCHBHYIO 00Ie00pa3oBaTeNbHYI0 IOJATOTOBKY OOYYaloOIIMXCsl C BKIIOYEHHEM NPHUKIATHBIX — MOIYJIeH,
COOTBETCTBYIOMIUX MPO(ecCHOHATbHOH HAPaBICHHOCTH, B T.9. C yUE€TOM IIPUMEHEHHS TeXHOJIOTHI IUCTAaHIMOHHOTO U
3JIEKTPOHHOTO O0YUIEHUS»;

Meroaudeckre peKOMEHIAINH 10 pealn3aliy CPEIHET0 001Iero o0pa3oBaHus B Ipeenax OCBOCHHs 00pa30BaTeNbHOM
MPOTPaMMBI  CPEeTHETO TMPO(ECCHOHANILHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOTrO obmero ob6pasoBanus (ITucemo
Munnpocseenus Poccun ot 01.03.2023 1. Ne05-592);

IIpumepnas paGoyas mporpamma o0ImeoOpa3oBaTeNbHON ydeOHOW auciuIuMHbl «Martematuka» (0a30BbId ypOBEHb
BapuaHT 2) 11 npodecCHOHANBHBIX 00pa30BaTeNbHBIX OpraHU3alNii, IPEACTaBICHHAS B PeecTpe
https://firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-prepodavaniya/

TTonmoxenne o paboueit mporpamme 0011e00pa30BaTENBHBIX AUCIUIUIAH € YYETOM NPO(ecCHOHATBHON HAPaBICHHOCTH
00pa3oBaTeNIbHBIX MPOTPaMM  CPEAHEro MpPo(ecCHOHANTEHOr0 00pa3oBaHMsl OFOPKETHOTO INPOQeCCHOHAIBLHOTO
obpa3zoBartenbHOro yupexaeHus I. byliHakcka «Koiutemk 5JKOHOMUKH U TPEANPUHAMATEIbCTBAY:

[TonoxeHne o NPAKTHYECKOH IMOATOTOBKE OOydYaIOMIMXCS OFOHKETHOTO MPOPECCHOHANBHOTO O0pa3oBaTENHHOTO
yupexaenus r. byliHakcka «Kosurek 5JKOHOMUKH U IIPeNPHHUMATEIbCTBA)

TlonmoxeHne 0 TeKyIeM KOHTPOJIE U MpOMeXKyTouHO! arrectanuu cTyaeHToB I'BIIOY P/I «K3wull», obyuaromuxcs mo
00pa3oBaTeNIbHBIM NTPOrpaMMaM CpeJHero NpohecCHOHATBHOTO 00pa30BaHMUs;

IMonoxxenne o GopmupoBaHuu (OHAA OLIEHOYHBIX CPENCTB Ul NMPOBEICHHs TEKYIIEro KOHTPOJIST YCHEeBaeMOCTH,
MPOMEXYTOYHON aTTECTAIIMN 00YJAOMINXCsl OFODKETHOTO MPOQECCHOHATBHOTO

Paccmotpeno na 3acemanmu [11[K ofmerymanuTapHbIX 1 001e00pa30BaTeNbHBIX TUCIUTUTIH
npotokon Ne_1 oy «28» asryct 2023r.

CaxaBarosa 3. C.

Ono6peno meron. Coperom KOull
IIporoxonm Ne_lot «29» aBryct  2023r.

Meroauct.KAul}
4 lacananuesa V.I

Pa3paboTunk:

ByuaeBa A.M.. - npenonaBarens MareMaTuku KOull
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEM ITPOTPAMMBI
OBIIEOBPA3OBATEJIbHOU JTUCIUILINHBI

1.1. O6aacTh NpuMeHEeHUsI MPOrPaMMbI

[Iporpamma 00Opa3oBaTEeNIbHOW AMCHUIUIMHBI (aiee — IUCHUIUIAHBI) «MareMaTHKay
orpaxaer TpedoBanus ®I'OC COO k pe3ynbrataM OCBOSHHS 00pa30BaTEIBHON MPOTPaMMBI 110
npeamery «Marematuka». IIporpamma sBisieTcss YacTbl0 OCHOBHOW —00pa3oBaTeNbHOU
nporpammel  (manee — OOII ) B coorBerctBUM ¢ PI'OC CIIO no cneumansHocTu 46.02.01
JlokyMeHTaIMoHHOe OOeCIeYeHne yIpaBlIeHUs] U apXUBOBEICHHE W OCBAaWBaeTCs Ha 0a30BOM
YPOBHE.

1.2. MecTO IMCUMIJIMHBI B y4e0OHOM ILJIaHe:

Oo6meoOpa3oBaTenpHas auciuIuimHa «MaTemaTtnkay OTHOCUTCS K 00pa3oBaTeNIbHOMN
npeaMeTHo obmactu «Maremarnka u uHpopMarukay DPIOC COO, BXoaWT B COCTaB
00s13aTeNbHBIX TUCIMILIMH 0510Ka obmieobpazoBarenbHbix auciumiud OOIT-IT ®I'OC CIIO no
cnenuansHoct 46.02.01 JlokymMeHTanmoHHOE oOecrieyeHre YIpaBiIeHUS U apXUBOBEICHUE,
OCBamBaeTcsi Ha 0a30BOM YPOBHE, C TOJYYEHHEM KBaTU(UKAIIMU CPETHErO 3BEHA: «CIEUATUCT
JlokyMeHTaIMoOHHOE O0ecTieueHUE YIPABICHUS U ApXUBOBEICHUEY.

1.3. HeJII/I 1 IVIAHUPYEMbI€ Pe3yJabTaTbl OCBOCHUA TUCHUIIIMHDBI:

1.3.1. Heau JUCUUILINHBI
Coneprkanue mporpaMMmbl 00111€00pa30BaTENbHON TUCHUILTMHBI «MaTreMaThKa» HampaBJIeHO Ha
JOCTHDKEHUE pe3yIbTaTOB €€ 3ydeHus: B cooTBeTcTBUHU ¢ TpeboBaHusiMu PI'OC COO c yuetom
poeCCHOHAIBHON HAIIPaBJICHHOCTH .

1.3.2. Inanupyemble pe3yabTaThbl 0CBOEHH 00111€00pPa30BaTE/IbHON THCIHUIIJIMHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Oco0oe 3HaueHne JUCHUILIMHA UMEET MpU (GOPMUPOBAHUU U PA3BUTHH 00LIUX (Hanee —
OK) u npoeccronanbueix (nanee — [1K) komneTreHIMHA CTPEMUTHCS K JOCTHXKEHHIO TMYHOCTHBIX
pesyabsTatoB (JIP) mo cnenmansnoct 46.02.01 JJoxymeHTarimoHHoe o0ecriedeHre yrpaBieHUs U
apXUBOBEJICHHUE,

O0mme KoOMIeTeHIUA Ilnanupyemble pe3yJibTaThl 00y4eHH S
Oo0mme JucuunanHapHbie
OK 01 BeiOupats criocoObl |- TOTOBHOCTB K TPYAY, -BJIAJCTh METOJAMH JIOKA3aTCIbCTB,
[pEIeHUs 3a1a9 0CO3HAHME IIEHHOCTU AJITOPUTMaMU PEIICHUS 3a71a9; YMEHUE
mpohecCHoHaANBHON MacTepCTBa, TPYAOI00He; |pOpMYIHPOBATh ONpEeIICHHs, aKCHOMBI U
eI TeIbHOCTH - TOTOBHOCTh K aKTUBHOW  [T€OPEMBI, IPUMEHSTh UX, IIPOBOJANTH
MIPUMEHUTEIIHHO eI TeIbHOCTH IToKa3aTeNbHBIE PACCY)KICHUS B XOJI€ PEIICHHUS
K pa3TUIHBIM KOHTEKCTaM (TEXHOJIOTUYECKON U 3ajay;
CoIMaIbHOM - YMETh ONEPUPOBAThH MOHATUAMHU: CTETICHb
HATIPaBICHHOCTH, qrcla, Jorapu(M Yrciia; yMEeHUE BBITIOTHSATh
ClIOCOOHOCTD BBEIIHCIICHUE 3HAYCHUN U TIPe0O0pa3oBaHuUs
MHUIIMHPOBATH, BEIPXCHHIA CO CTETICHSIMH U JIoTapudmamu,
[TAHUPOBAThH U [peoOpa3oBaHus IPOOHO-PAMOHATBHBIX
CaMOCTOSITEITEHO BBITIOTHSTHBHIPAKCHHIA
TaKyrO IeSITeIHLHOCTE; - YMETh OTIEpUPOBATH TIOHATHSIMH:
- UHTEPEC K Pa3InYHBIM [paIliOHANBHEIE, UPPAIlIOHAIBHEIE,
chepam npodhecCHOHATBHOM [lTOKa3aTebHbIe, CTENCHHbIC, Jorapu(GMUIECKHE,
1esITeIbHOCTH, TPUTOHOMETPHUYCCKIE YPAaBHEHUS U
OBiagcHUC HEPaBEHCTBA, UX CUCTEMBI;
YHHBEpCATBHBIMU




yIcOHBIMU
[MO3HABATEILHBIMU

e CTBUSIMU:

a) 6a30BBIC JTOTHICCKHE
neiicTBrA:

- CAMOCTOSITEIILHO
(hopMyITUPOBATH U
AKTyaJIM3UPOBATH
npobieMy, paccMaTpuBaTh
ee BCECTOPOHHE;

- yCTaHaBINBATh
CYIIIECTBEHHBIN MPU3HAK
VT OCHOBaHUS JIJIS
CpaBHEHHS, KJIacCHu()UKAIAN
1 0000IIEHH,

- OTIPECIIATH 1SN
IMesTeIbHOCTH, 33/1aBaTh
MapaMeTpsl H KPUTEPUH FX
ITOCTHKCHHS,

- BBISIBIISITD
BAaKOHOMEPHOCTH U
[IPOTUBOPEYHUS B
[paccMaTpUBaCMBIX
STBIICHUSIX;

- BHOCUTh KOPPEKTHBHI B
e TeIbHOCTD, OLICHUBATh
COOTBETCTBHE PE3yIHTATOB
[1eJIsIM, OTICHUBATh PUCKH
[TOCJICICTBUI IEATCILHOCTH,
- pa3BUBaTh KPEaTUBHOE
MBIIUICHHE TIPY PEIICHUN
PKU3HEHHBIX MPOOIIeM

0) 6a3oBbIC
MICCIIeIOBATEIhCKHE
IneiicTBUA:

- BJIQJICTh HAaBBIKAMU
yaeOHO-UCCIIeI0BATEIhCKON
1 TIPOSKTHOMN JEATEIhbHOCTH,
HABBIKAMH pa3peIlIeHUs
pobIieM;

- BBISIBJISITH IPUYUHHO-
CJICJICTBEHHBIC CBSI3U U
AKTyaJIM3UPOBATh 33j1a4y,
BEIIBUTATh TUTIOTE3Y €€
[pEeIIeHNs, HAXOTUTh
ApPryMEHTBI JIsI
ITOKa3aTEeIbCTBA CBOUX
YTBEpXKICHUH, 3a/1aBaTh
[apaMeTpbl ¥ KPUTEPUN
[PEIICHUS;

- aHAIM3UPOBATH
[10JTyYCHHBIC B XOJIC
pEIIeHNs 3a1a9u
[PE3yIbTaThl, KPUTUIECKH
OIICHUBAThH UX
ITOCTOBEPHOCTb,
[TPOrHO3UPOBATH U3MEHEHHE
B HOBBIX YCIIOBHSIX;

- YMETh OIIEPUPOBATh MOHATHAMU: (DYHKITHS,
HEeTpephIBHAS (PYHKIHSI, TIPOU3BOAHAS,
[epBo0Opa3Hasi, OlpeeJICHHbIH HHTETPal;
YMETh HaXOAUTh IIPOU3BOJIHBIE 3JIEMEHTAPHBIX
(YHKUUH, UCTIONB3YSl CIIPaBOYHBIE MAaTEPUAIIBI;
Mccrie1oBaTh B MPOCTEUIINX CiTydasX QyHKIUU
Ha MOHOTOHHOCTb, HAXOAUTH HAUOOJIBIINE U
HaMEHBIINE 3HAYCHUS (DYHKIHI; CTPOUTH
rpadMKi MHOTOUJICHOB C UCIIOJIb30BAaHUEM
anmapara MaTeMaTH4ecKoro aHaju3a;
[IPUMEHSTh IPOU3BOAHYIO IIPH PELICHUH 3a1a4
Ha IBM)KEHUE; pelIaTh MPaKTHKO-
OpUEHTUPOBAHHBIC 331241 Ha HAHOOJbIIUE U
HalMEHbIINE 3HAYCHUS, HA HAXOXKICHNE IIyTH,
CKOPOCTH U YCKOPEHHSI,;

- YMETh ONIEPUPOBATH TOHATHUIMHU:
panroHaNbHas QYHKIMS, TIOKa3aTeIbHas
(yHKIIHS, CTeTIeHHAsT (DyHKIIHS,
morapudmudeckast GyHKIUS,
TpUrOHOMETpUYecKre (PyHKITNH, 0OpaTHBIE
(YHKLUH; YMEHUE CTPOUTH IpaKy N3yIEHHBIX
(YHKLHMI, UCTIONB30BaTh TpapUKK NpH H3YUCHUH
[IPOIIECCOB U 3aBUCUMOCTEMH, IPH PEILICHUN
3ajay U3 Apyrux y4eOHBIX IPEIMETOB U 3a/1a4
13 peanbHOW )KU3HU; BRIpXaTh popMynamu
3aBUCHMOCTH MEKAY BETMUYNHAMU;

- YMETh pelaTh TEKCTOBBIC 3a1a41 Pa3HBIX
TUIOB (B TOM YMCJIEC HAa IPOLEHTHI, O U
YacTH, Ha IBIKEHHE, pabOTy, CTOUMOCTb
TOBApOB U YCIYT, HAJIIOTH, 3a7a4y U3 001aCTH
[YIIpaBJICHHs] TMYHBIMU U CEMEHHBIMU
(bMHAHCaMM); COCTABIISITH BBIPAKECHHUS,
YpaBHEHHS, HEPABEHCTBA U UX CUCTEMBI 110
[YCIIOBHIO 331a4H, UCCIEAOBATh MOJIyYEHHOE
[peLICHNE M OLIEHUBATh IPaBAONOA00HOCTh
[pe3yIbTATOB;

- YMETh ONIEPUPOBATH IOHATHUSAMH: CpEIHEE
aprdMeTHYeCcKOe, MeinaHa, HanbonblIee 1
HaVMEHBIIIee 3HAYCHUS, pa3Max, JUCIIEPCHs,
CTaHJapTHOE OTKIIOHEHHE YHCIIOBOIO HAa0Oopa;
YMETb U3BJIEKATh, UHTEPIPETUPOBATH
MHOPMAITUIO, TPECTABICHHYIO B TA0OIHUIIAX, HA
ImnarpaMmmax, rpagukax, OTpaKarollyo cBOHCTBa
[peaIbHBIX IPOLIECCOB U SIBJICHUI; IPEACTABIATH
MH(OPMALIUIO ¢ TOMOLIBIO TaOJIHII M JUarpamm;
MCCIIeIOBATh CTATUCTUYECKUE TAaHHBIE, B TOM
qKciIe ¢ MPUMEHEHHEM rpa)uuecKuX METOI0B U
PIIEKTPOHHBIX CPEJICTB;

- YMETh OIEpUPOBATh MOHATHUAMMU: CITy4alHbII
OTIBIT U CIy4aifHOE COOBITHE, BEPOSITHOCTh
CITy4aifHOTO COOBITHS; YMEHUE BHIYUCIISATH
BEPOSITHOCTh C UCTIOIB30BaHHEM IpadhUIecKuX
METOJIOB; IPUMEHSTH (POPMYIIBI CIIOKECHUS U
[YMHOKEHHSI BEPOSITHOCTEH, KOMOWHATOPHBIE
(akTbl 1 HOPMYIIBI TP PELICHUH 3a]a4;
OIIEHUBATH BEPOSITHOCTU PEATTbHBIX COOBITHIA;
3HAKOMCTBO CO CJIyYaiHbIMU BEJTMUNHAMU;

YMCHHC NPUBOJAUTH NPUMCPBI IPOSABJICHU A




-- YMETh IEPEHOCHUTH
3HAHUS B TIO3HABATCIHHYIO
1 IPAKTHICCKYIO 00JIacTH
PKU3HEACATETHbHOCTH;

- YMETh UHTETPUPOBATh
BHAHUS U3 Pa3HBIX
MMPEAMETHBIX 00J1acTei;

- BELJIBUTATh HOBBIE HIEH,
[peiaraTh OpUrHHAIBHBIC
MTOIXOJIBI ¥ PEIICHNUS;

1 CTIOCOOHOCTH MX
MCTIOJb30BaHMYS B
[M03HABaTEIbHOU U
COIIMaTbHON MPaKTHKE

3aKOHa OOJIBILIMX YUCEN B IPUPOAHBIX U
0OIIECTBEHHBIX SIBICHUSAX;

- YMETh OIIEPUPOBATH IOHITUSIMU: TOUKA,
[psiMasi, IIIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHbII
[YTOJI, CKpEIIBAOIIECS TIPSIMBIE,
MapaieabHOCTh U MEePIEeHANKYISIPHOCTD
[IPSMBIX U IUIOCKOCTEH, YTOJl MEXKAY IIPSIMBIMH,
YTOJI MEXAY MPSIMOM U IJIOCKOCTHIO, YTOJl
MEXy TNIOCKOCTSMH, PACCTOSIHUE OT TOUYKH JI0
[JIOCKOCTH, PACCTOSIHUE MEXAY IIPSIMBIMH,
[paccTosiHUE MEXIY INIOCKOCTSAMH; YMEHUE
MCIIOIb30BaTh MPY PEIICHUH 33134 U3yUYCHHbIE
(haKTBl ¥ TEOPEMBI TNIAHUMETPUH;, YMEHHUE
OLIEHUBATh Pa3Mepbl 00BEKTOB OKPY>KAIOLIETO
MUpa;

- YMETh ONIEPUPOBATH TOHATHUIMHU:
MHOT'OI'PaHHUK, CEICHUE MHOTOI'PaHHUKA, KYO,
apajienenuiesn, npusMa, nupaMuaa, Gurypa u
MOBEPXHOCTH BpAILICHHsI, IWIHHAP, KOHYC, 1Iap,
cthepa, cedeHus: GUTYpPHI BpAIIeHUS, TIOCKOCTb,
Kacarowasicst cepsl, HUINHIPA, KOHYCa,
MIOINAAb TOBEPXHOCTH IUPAMHIBI, TIPU3MEI,
KOHYcCa, [IHJIUH/IPA, TUIOIIaIL chephl, 00beM
KyOa, IPsIMOYTOJIBHOTO MapaJliesienune s,
MUpaMUJIBL, TIPU3MBI, IWIMHAPA, KOHYCA, apa;
[YMEeHHE U300pakaTh MHOTOTPAHHUKHU U
[MOBEPXHOCTH BPALLCHUS, UX CEUEHUSI OT PYKH, C
[TOMOILbIO YEPTEKHBIX HHCTPYMEHTOB U
PIIEKTPOHHBIX CPENICTB; YMEHUE PAcliO3HABATh
CUMMETPHIO B IPOCTPAHCTBE; YMEHHE
[pacrio3HaBaTh NpaBUIbHbIE MHOIOIPAHHUKHY;

- YMETh OTICpPUPOBATH MOHATHUSMU: IBUKCHUE B
[POCTPAHCTBE, OJ00HBIE (GUTYPHI B
[IPOCTPAHCTBE; NCIOIb30BaTh OTHOLICHUE
[UI0IaAei TOBEpXHOCTE 1 00bEMOB OJOOHBIX
(Uryp npu penieHu  3a1ad;

- YMETb BBIYUCIIATH TECOMETPHUUECKUE BETUIMHBI
(IMHA, YroJ, TUIoIaAb, 00BEM, IUIOLIAIb
[MOBEPXHOCTH ), HCTIOJIB3Ys H3yUeHHBIE (POPMYIIBI
1 METOIBI;

- YMETh OIIEPUPOBATH TOHITHUIMHU:
PSMOYTOJIbHASI CUCTEMa KOOP/INHAT,
KOOPIWHATHI TOYKH, BEKTOP, KOOPTUHATHI
BEKTOpA, CKAIIPHOE MTPOU3BENEHHE, YTOJI MEXKAY
BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEACHHUE
BEKTOpA Ha YUCIIO; HAXOJIUTh C MTOMOIIBIO
M3y4eHHBIX (OPMYJT KOOPJUHATHI CepeInHbBI
0TpE3Ka, PACCTOSHUE MEKAY IBYMS TOUKAMU;

- YMETb BEIOMPATH MMOAXOIAIINNA N3yIEeHHBINA
METOJI JUIsl peIieHNs 3a1a4ukl, PacliO3HaBaTh
MaTeMaTHYecKre (pakThl 1 MaTeMaTHYECKHE
MOJIENT B IPHPOIHBIX M OOIIECTBEHHBIX
SIBIICHUSIX, B ICKYCCTBE; YMEHHE TIPUBOUTD
[prMepbl MaTEMaTHYECKUX OTKPBITUH
[pPOCCHICKOI 1 MUPOBOM MaTeEMaTHYECKOW HAyKH.
- YMETh OTIEpPUPOBATH TIOHITHUSMU: OTIPE/ICIICHUE,
AKCHOMa, TEOpeMa, CIIeCTBUE, CBOMCTBO,

[IPU3HAK, JOKA3aTCJIbCTBO, PABHOCUJILHBIC




(hOopMyYITUPOBKH; yMEHHE (POPMYITHUPOBATH
00paTHOE U MPOTHUBOIIOJIOKHOE YTBEPKICHHE,
MPUBOANTH MPUMEPHI U KOHTPIIPUMEPHI,
MICTIONIb30BaTh METO MaTeMaTHYECKOM
MHTyKIIMW; TIPOBOANTH JIOKa3aTeIbHBIC
paccy>kaeHus IPH PEeLIeHNH 3aa4, OLICHUBATh
ITOrMYeCKYIO MMPABIIILHOCTE PacCyXICHNUH;

- YMETh ONEPHPOBATh MOHATHSIMU: MHOXKECTBO,
[0 IMHO>KECTBO, ONIEpalvy HaJ MHOKECTBAMH;
YMEHHE HCIIO0JIB30BATh TEOPETHKO-
MHO>KECTBEHHBIH aIapaTt ISl OTIMCAHUS
[peabHBIX TPOLIECCOB H SIBJICHUH MPU pPELICHUH
3a7a4, B TOM YUCIIE U3 JPYTUX YIeOHBIX
MPE/IMETOB;

- YMETh ONIEPHPOBATH MOHIATUSIMU: Tpad,
CcBs3HBIN Tpad, AepeBo, UK, rpad Ha
[UIOCKOCTH; YMEHHE 33]1aBaTh U ONMCHIBATH
rpadsl pa3sTHIHBIMA CITIOCOOAMH; UCIIOIB30BATh
rpadbl IpU PEILICHUH 3a]1a4;

- yMETh CBOOOTHO OTIEPHPOBATH MTOHATHAMHU:
COYeTaHue, ePeCTaHOBKA, YHCIIO COYCTAHUM,
YHCIIO MepecTaHoOBOK; OMHOM HbioTOHA; ymMeHue
[PUMEHSTh KOMOMHATOPHBIE (DaKThI U

pacCy KICHUS IS peLICHUs 3a/1a4;

-yMETh OTNIEpUPOBATh HOHATHAMU: HATypaJbHOE
YHCII0, LIEI0e YUCII0, OCTATOK MO MOIYJIIO,
[PallMOHATIBHOE YMCII0, HPPALOHATIBHOE YHUCIIO,
MHO>KECTBA HATypabHBIX, [ETIbIX,
[pallMOHABHBIX, NEHCTBUTEIBHBIX YHCET;
YMEHHE HCIOJIb30BaTh MPU3HAKH JAEITUMOCTH,
HaMMEHBIINI OO AEIUTENb U HAUMEHbIIee
oO11ee kpaTHOe, anroput™ EBknmna npu
[pEILICHHUN 3a/1a4; 3HAKOMCTBO C Pa3IMYHBIMH
MO3UIIMOHHBIMH CHCTEMaMU CUHCIICHHS;

- yMETh CBOOOJTHO OTIIEPHPOBATH MTOHATHIMHU:
CTereHb ¢ IEeNbIM TT0Ka3aTeIeM, KOPeHb
HaTypaJbHOW CTEIeHH, CTEIIEHb C
[PallMOHAJIBHBIM ITOKA3aTelIeM, CTETICHb C
IMeCTBUTEIHHBIM (BEILIECTBEHHBIM )
MokazareieM, Jorapiudm Yncia, CHHYC, KOCHHYC
1 TAHTCHC ITPOM3BOJIEHOTO YHCIIA;

- YMETh OTIEPHPOBATH MOHITUSMH: TOXKIECTBO,
TO’KIECTBEHHOE NIPeo0pa3oBaHue, ypaBHEHHUE,
HEepaBeHCTBO, CHCTEMa ypaBHEHUH 1
HEepaBEeHCTB, PABHOCUIIBHOCTh YPaBHEHHH,
HEpaBEHCTB U CUCTEM, palliOHANBHEIE,
MppanroHaibHbIe, IOKa3aTeIbHbIE, CTEIICHHBIE,
nmorapumMuyeckre, TPUrOHOMETPUIECKHUE
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI, yMEHUE
peraTh ypaBHEHHUs, HEPABEHCTBA M CUCTEMBI C
[MOMOILBIO Pa3IMYHBIX IPUEMOB; pEIIaTh
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C
apamMeTpoM; IPUMEHSTh YpaBHEHUS,
HEPAaBEHCTBA, UX CUCTEMBI JIJIsl pEILICHHS
MaTeMaTHYECKHX 3a/1ad ¥ 3a[a4 U3 pa3InIHbIX
oOnacTell HAyKH U peabHOM JKU3HU;

-yMETh CBOOOZHO ONIEPHPOBATH MOHATUSIMH:
rpaduk GyHKImK, oOpaTHAS QYHKIMS,




KOMITO3ULIMS (DYHKIUH, TUHEHHAS (YHKIIHS,
KBagpaTHYHast QyHKLUS, CTeneHHas QyHKIUS C
[1€JIbIM II0Ka3aTesIeM, TPUTOHOMETPUUECKHE
(byHKIIMH, OOpaTHBIC TPUTOHOMETPHUECKHE
(yHKLIMH, TOKa3aTeNbHas U JIorapupMIdecKast
(YHKLIMH; YMEHUE CTPOUTH rpaduKu QYHKIHH,
BEITIOJTHATH MPeoOpa3oBaHus TpauKoB
(hyHKITHIA;

YMEHHE HCIOIb30BaTh rpaduKu QpyHKIMN AT
13y4YCHHS IIPOLIECCOB U 3aBUCUMOCTEN IIpU
[PELLICHUH 3a/1a4 U3 APYTUX yUEOHBIX MPEIMETOB
1 13 peasibHOM KU3HM; BRIpaKaTh (OpMyIaMu
3aBUCHMMOCTH MEKAY BEJTMUYNHAMU;

[YMEHHE CBOOOIHO ONEPHUPOBATh NOHATHIMU:
YEeTHOCTh (PYHKIMHU, TEPUOIAUIHOCTE PYHKIIH,
OrpaHU4EeHHOCTH ()YHKIIUH, MOHOTOHHOCTh
(YHKITIH, SKCTpeMyM (pyHKITNHU, HANOOJIbIIee 1
HauMEHbIlIee 3HaYeHUs (PYHKIMH Ha
MPOMEKYTKE; YMEHHE MPOBOIUTH UCCIICAOBAHHE
(yHKITHIH;

YMEHHE HCIOJIb30BaTh CBOMCTBA U IPaUKH
(yHKUMH U151 pelieHus] ypaBHEHUH, HEPaBEHCTB
1 327124 ¢ TapaMeTpamMu; n3o0paxarb Ha
KOOPIMHATHOM MIIOCKOCTH MHOYECTBA PEILICHUI
YpaBHEHUH, HEPABEHCTB U HX CUCTEM;

- YMETh CBOOOIHO OTIEPUPOBATH MOHATHSIMH:
[10CI1e10BaTeNbHOCTD, apU(pMETHIECKAs
[IPOrpeccHsi, FreOMeTprUIecKas porpeccus,
0EeCKOHEYHO YOBbIBArOIIas FeOMeTpHUeCKast
[Iporpeccusi; yMeHue 3a1aBaThb
[10CJIe0BATENFHOCTH, B TOM YHCIIE C TIOMOILBIO
[PEKYPPEHTHBIX (OpMYIT;

- YMETh ONIEPUPOBATH TIOHATHSIMU:
HETPEPHIBHOCTD (DYHKIIUH, ACHMITOTHI rpaduka
(yHKLMH, IepBasi U BTOpasi IPOU3BOAHAS
(YHKIUH, TeOMETPHIECKUN B PU3NIECKUI
CMBICJI IPOU3BOAHOM, IEPBOOOpa3Has,
OTIpeIeNIeHHBII HHTErpall; yMEHHE HaXOJUTh
ACMIITOTHI Tpaduka QyHKIINU; YMEHUE
BBEIYUCIISTH TPOU3BOHBIE CYMMBI,
[IPOM3BEIECHHS], YACTHOTO U KOMIIO3ULIUU
(YHKIMI, HAXOUTh ypaBHEHHNE KacaTeJIbHOU K
rpaduKy QYHKIUH;

[YMEHHE HCIOJIb30BaTh MPOU3BOIHYIO IS
ccre10BaHus QYHKIHUM, 17151 HAXOXKACHUS
HAMTYYIIETO PEICHNs B PUKIIAJHBIX, B TOM
GHCIIe COUMATBEHO-9KOHOMHUYECKUX U
(bu3nuecKux 3aaadax, 1Jis OnpeaeseHus
CKOPOCTH M YCKOPEHHUS; HAXOIUTh TUIOMIAIN 1
00BEMBI (PUTYP C TOMOIIBIO HHTETPANIA;
[IPUBOIUTH IPUMEPHI MATEMATHIECKOTO
MOJICITUPOBAHHS C TOMOIIBIO

g hepeHInanbHbIX YPaBHEHHIA;

- YMEThb ONIEPUPOBATH MOHITUSMH: KOMIUICKCHOE
YHCII0, CONPSDKEHHBIE KOMIIEKCHBIE YHCIIa,
MOJTYJIb U apTYMEHT KOMIUIEKCHOTO YHUCIIa,
(hopMa 3arucy KOMITJIEKCHBIX YUCEI
(reoMeTpuuecKasi, TPUTOHOMETpHYECKas U




anreOpandeckas); yMeTb IPOU3BOIHUTH
aprdMeTHYECKHE NEHCTBUS C KOMILICKCHBIMU
qKCIaMU; IPUBOAUTE IIPUMEPHI UCIIOIb30BAHMS
KOMILJICKCHBIX YHCEJ;

- YMETh CBOOOIHO OTEPUPOBATH MOHATHSIMU:
cpenHee apupMeTHIECKOe, MEANaHa,
HanOoJbIIee ¥ HANMEHbIIIEE 3HAUEHUSI, Pa3Max,
Imucniepcusi, CTaHIapTHOE OTKJIOHEHUE JUIs
OMMCaHMs YHUCIIOBBIX JAHHBIX; YMEHHUE
1ICCIIeI0BATh CTATUCTUYECKUE JaHHbIE, B TOM
uKCIIe ¢ IPUMEHEHHEM Ipa(UIecKuX METOAOB U
PIIEKTPOHHBIX CPENCTB; rpaduuIecKu
cClieIoBaTh COBMECTHBIC HAOIOJCHUS C
[MOMOIIBIO TMarpaMM pacCerBaHUsI U JIMHEHHOM
[perpeccuu;

- YMETh HaXOAUTh BEPOSTHOCTH COOBITHIA C
MICTIOJIb30BaHUEM IPaUUECKUX METOMIOB;
[IPUMEHSTh ATl peleHUs 3a1a4 (GOpMYyIIbI
CJIO’KE€HUSI 1 YMHOXKEHUS BEPOSITHOCTEH,
(hopMyITy MTOITHOW BEPOATHOCTH, POPMYITY
beprymm, komOnHaTOpHBIE (PaKTH ¥ (POPMYIIHI;
OLICHUBATH BEPOSITHOCTU peaIbHBIX COOBITHI;
[YMEHUE OIepUPOBaTh MOHATUSAMMU: CllydaliHas
BEIMYHMHA, paclpeesicHUe BePOITHOCTEH,
MaTeMaTHYeCKOe OXKHIaHUe, TUCIIEPCUS 1
CTaHJapTHOE OTKJIOHEHUE CIIy4aiHON
BEIMYHMHBL, (YHKLUH PACIIPEACTICHUS U
[IOTHOCTU PaBHOMEPHOT'O, TOKA3aTEIbHOTO U
HOPMAaJILHOTO pacIipeesicHUi; yMeHHE
MCTIOJIb30BaTh CBOWCTBA U3yUCHHBIX
pacripeieIeHUi 7151 peLeHus 3a1a4;
BHAKOMCTBO C IOHATUAMU: 3aKOH 6OHBHII/IX

UM CCJI, MCTObI BLI60pO‘IHLIX PICCJ]GI[OBaHI/Iﬁ;
[YMEHHE IPUBOANUTH IPUMEPHI IIPOSBICHUS
3aKOHa OOJIBLINX YHCEN B IPUPOAHBIX U
0OIIIECTBEHHBIX SIBJIICHHUSX;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHIMHU:
TOYKa, IPsIMasi, JIOCKOCTh, IPOCTPAHCTBO,
OTpE30K, JIy4, INIOCKUH yroJ, IBYIpaHHbIA yroJl,
TpEXTPaHHBIA yToJl, IEPECEKAIOIINECS,
MapajienbHble U CKPEIIMBAIOIINECS MPSIMbIE,
[MapauIeIbHOCTh U NIEPIEHIUKYIAPHOCTD
[IPSAMBIX U IUIOCKOCTEH, YIOJl MEXAY IPSIMBIMH,
[YTOJ1 MEXLY NPSIMOM U MJIOCKOCTBIO, YTOJl
MEXY TUIOCKOCTSMH; YMEHUE HCIIOIb30BaATh
[pY pelICHUN 3aj]a4d U3y4eHHbIE (PaKThI 1
[TeopeMbl INTAHUMETPHUH; YMEHHE OLICHUBATh
[pasMepbl 00bEKTOB B OKPYKAIOIIEM MHUDE;
YMEHHE ONIEPUPOBATH ITOHATUAMMU:
MHOTI'OI'pPaHHUK, CCHCHUEC MHOT'OT'paHHUKA,
[paBUIIbHBIA MHOTOTPaHHUK, IPHU3MA,
mupamuia, GUrypa v MOBEpXHOCTh BPAILCHHS,
LIMIMHIP, KOHYC, map, cepa, pa3BepTka
[MOBEPXHOCTH, CEUYCHHS KOHYCa ¥ LIWJIMHAPA,
MapanseabHble OCH WM OCHOBaHMIO, CEYCHUE
[1apa, IIOCKOCTh, Kacaromiascs cepsl,
LUTMHIPA, KOHYCa; YMEHHE CTPOUTH CEUEHHE
MHOTOIpaHHHKA, H300paKaTb MHOTOTPaHHUKH,




(uUrypsl 1 IOBEPXHOCTH BpaILCHUS, UX CEUCHUS,
B TOM YHUCJIE C IOMOUIBIO JIEKTPOHHBIX CPEJICTB;
YMEHUE IPUMEHSTH CBOHCTBA FEOMETPUUECKUX
(buryp, caMmocTosATENHHO (POPMYITUPOBATH
OTIpeIeICHHsI N3y4aeMbIX (UTYp, BBIIBUTAThH
UIIOTE3bI O CBOMCTBAaX M MPU3HAKAX
reoMeTprdecKux (GUryp, 0OOCHOBBIBATH HITH
OIpoBepraTh UX; yMEHHE IPOBOANUTH
KiaccuuKaluio GUryp 1Mo pa3iunaHbIM
[IPH3HAKaM, BBIIOJIHATH HEOOXOIUMbIE
IMOTIOJTHUTENbHBIE IOCTPOCHMUS,;

- YMETh CBOOOIHO OTIEPUPOBATH MOHATHIMU:
rIomaab GUrypsl, 00beM (GpUrypsl, BenuauHa
yIJ1a, paCCTOSIHUE OT TOYKHU J10 IVIOCKOCTH,
[paccTosiHUE MEXIY IPSMBIMHU, PACCTOSIHUE
MEXKy TUIOCKOCTSMM, IUIOIAAb CheEpHI,
[I0IAAb IOBEPXHOCTH UPAMUIbI, IPU3MBI,
KOHyca, IITHHApa, 00BeM Ky0a,
PSMOYTOJILHOTO TapajuleNenure/a, MupaMuIbl,
[PU3MBL, TUJIMHIPA, KOHYCA, [1apa; yMEHHUE
HaXOIUTh OTHOLIEHNE 00BEMOB MTOAOOHBIX
uryp;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATHIMH:
IMBID>KEHHE, TIapauIeIbHBINA IEPEHOC, CHMMETPHS
Ha MJIOCKOCTH M B IPOCTPAHCTBE, TIOBOPOT,
peoOpa3oBaHue 000U, TOI00HBIE (PUTYDHI;
[YMEHHE pacro3HaBaTh paBHbIC U NOJOOHBIE
(urypsl, B TOM 4HCIIE B IPUPOJIE, UCKYCCTBE,
ApPXUTEKTYpe; YMEHUE UCTIOJIb30BaTh
reoMeTpHUECKHE OTHOLICHUS], HAXOIUTh
reoMEeTpUUYECKUE BEIUIMHBI (JUTHHA, yTod,
[UI0Ia/1b, 00bEM) IIPH PEIICHUN 3a/1a4 U3
IMpyrux y4eOHBIX MPEMETOB U U3 PeabHOI
PKU3HM;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHIMHU:
MPSMOYTOJIbHASI CUCTeMa KOOP/IWHAT, BEKTOP,
KOOPAMHATHI TOYKH, KOOPJHMHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA Ha
YHCII0, pa3lIoKeHHE BEKTOpa 1o 6a3ucy,
CKaISIpHOE MPOU3BEICHUE, BEKTOPHOE
[IPOM3BEIEHHE, YTOJI MEKIY BEKTOpPaMH; YMEHUE
ICIIOJIB30BATh BEKTOPHBIA U KOOPAMHATHBIN
METOJ ISl pEIICHHS TEOMETPUIECKUX 33724 1
3ajay Ipyrux yuyeOHBIX IPEIMETOB;
ONEepUpPOBATh NOHITUSIMU: MaTpula 2x2 u 3x3,
OTIpeIeNTUTENTh MATPHUIIBI, TEOMETPHUECKHUIA
CMBICIT OIIPECITUTEIIS;

- YMETh MOJICIMPOBATh PealbHbIe CUTYyallul Ha
SI3PIKE MaTEMATHUKH; COCTABIISTh BBIPAXKCHUS,
YpaBHEHMS, HEPABEHCTBA U UX CUCTEMBI T10
[YCIIOBHIO 3a7a4H, UCCIIEI0BAThH IIOCTPOCHHBIE
MOJIENTN C UCTIOJIL30BAHUEM arlapaTa anreopsl,
MHTEPIPETUPOBATH MOJTYYCHHBIN pe3ysIbTaT;
CTPOUTH MaTEMAaTUUYECKUE MOJIENIN C TOMOIIBIO
reOMETPUUYECKHUX TTOHATHI U BETMUMH, PeLIaTh
CBSI3aHHBIE C HUMU TPAaKTHYECKHE 33/1a4H;
COCTaBJISATH BEPOSATHOCTHYIO MOJIEIb U

MHTEPIPETHPOBATH NOJTYUYCHHBIN pe3ybTaT;
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[peIIaTh IPUKIIAJHBIE 33/1a4H CPEICTBAMHU
MaTEMaTHYECKOTO aHAJIN3a, B TOM YHCIE
COLIMAJIEHO-3KOHOMHUYECKOTI0 ¥ (PU3UIECKOro
Xapakrepa;

- yMEHHE BHIOUPATH MOIXOASAIINNA METO TSI
[peLIEHUS 3a]ja4M; [IOHUMAaHUE 3HAYUMOCTHU
MaTEMAaTHKY B N3Y4YE€HUU NIPUPOAHBIX U
00I11€CTBEHHBIX NIPOLIECCOB U SIBIICHUN; yMEHHE
[PaCIIO3HABATH MIPOSIBICHUE 3AKOHOB MATEMATHKHU
B NCKYCCTBE, YMEHUE NIPUBOJUTE IIPUMEPBI
MaTeMaTUYECKUX OTKPBITUHA POCCUUCKON U
MHUPOBOM MaTeMAaTUYECKON HAYKU

OK 02 Vcnons3oBathb
COBpEMEHHBIE CPEJICTBA
MOVCKA, aHAITN3a U
MHTEPIPETAIUU
HH(DOpPMAITH, H
MH()OPMAITHOHHBIE
TCXHOJOI'nu 4Jid
BBITIOJTHCHUS 3a4a4
rmpodecCHoHaATbHON
IEsATEIbHOCTH

B o0macTy LeHHOCTH
HaY4YHOT'O [TO3HAHUS:
-C()OPMHUPOBAaHHOCTH
MHUPOBO33PEHHS,
COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO
[pa3BUTHUS HAYKH U
0OIIECTBEHHOW MPAKTHKH,
OCHOBAHHOTO Ha JHAaJIore
KYJIBTYp, CIIOCOOCTBYOIIETO
0OCO3HAHHIO CBOETO MECTa B
[OJIMKYJIBTYPHOM MHUPE;

- COBEPILCHCTBOBAHUE
SI3BIKOBOM M YU TATEIIbCKOU
KyJIBTYPBI KaK CpeJlicTBa
B3aMMOJICHCTBUS MEKIY
ITFOIEMU ¥ IO3HAHUSI MUDPA;
- 0OCO3HAaHKE IIEHHOCTH
Hay4YHOH JESITENIbHOCTH,
FOTOBHOCTB OCYIIECTBIISATH
[POCKTHYIO U
MCCIIeI0BATENLCKYTO
InesITeIbHOCTD
WHIMBUIYaIbHO U B TPYIIIIE.
OBitageHue
YHHBEpCaIbHBIMU
yaeOHBIMU
M03HABATEILHBIMH
ITEeiCTBUAMU:

B) paboTa c nH(popManuei:
- BJIaJICTh HABBIKAMH
MOJTy4eHuUs] HHPOPMALIUH U3
MCTOYHUKOB Pa3HbIX THUIIOB,
CaMOCTOSITETTLHO
OCYILIECTBIISTH TIOUCK,
AHAJTN3, CHCTEMAaTH3aLHUI0 1
MHTEPIIPETAITUIO
MHQOPMAITUK PA3THIHBIX
BUIOB 1 HhOpM
[peCTaBICHUS;

- CO3/IaBaTh TEKCTHI B
[pa3IMYHBIX (popMaTax C
[y4E€TOM Ha3HAYEHUS
MHQOPMAITUH U 1IeTeBO

Ay TN TOPHUH, BEIOUpast

onTUManbHYI0 Gopmy

- YMETh ONIEPUPOBATH TOHATHUIMHU:
panroHaNbHas QYHKIMS, IOKa3aTeIbHas
(yHKIIHS, CTeTIeHHasT (DyHKIIHS,
morapudmudeckas GyHKIUS,
TpUTOHOMETpUYecKre (PYHKITNH, 0OpaTHBIE
(OYHKITNH;, YMEHHE CTPOUTH I'payKu N3YIEHHBIX
(YHKLMH, UCTIONB30BaTh Tpa(UKH MPU U3yUCHUH
[IPOIIECCOB U 3aBUCUMOCTEMH, IPH PEILICHUN
3ajay U3 Apyrux y4eOHBIX IPEIMETOB U 3a/1a4
13 peanbHOW )KU3HU; BRIpaXaTh popMynamu
3aBUCHMOCTH MEKIY BETMUNHAMU;

- YMETh OIIEPUPOBATH MOHITUSIMH: TOXKAECTBO,
TO’KAECTBEHHOE IPpeo0pa3oBaHue, ypaBHEHUE,
HEPaBEHCTBO, CUCTEMA YPABHEHUN U
HEpaBEHCTB, pABHOCHIILHOCTD YpaBHEHUH,
HEPAaBEHCTB U CUCTEM, PalliOHAIbHEIE,
MppanroHanbHbIC, IOKa3aTeIbHbIC, CTEIICHHBIC,
morapugMudeckre, TPUrOHOMETPUIECKHUE
YpaBHEHHS, HEPABEHCTBA U CUCTEMBI; YMETh
[peraTh ypaBHEHUS, HEPABEHCTBA U CUCTEMBI C
[MOMOIIBIO PA3IMYHBIX TIPUEMOB; pEeIIaTh
YpaBHEHHS, HEPABEHCTBA U CUCTEMBI C
[apaMeTpoM; IPUMEHATh YpaBHEHNS,
HEpaBEHCTBA, HX CUCTEMBI JIJISl PEILICHHS
MaTeMaTHUYECKHX 3a/1a4 U 3aJ1a4 U3 pa3IHIHbIX
oOnacTeli HAyKH W pealbHOH JKU3HU;

- YMETh CBOOOJ/IHO OTIEPUPOBATH MOHSATHIMH:
IMBI>KEHHE, TTApaUICIBHBIN IEPEHOC, CHMMETPUS
Ha MJIOCKOCTH U B IIPOCTPAHCTBE, IOBOPOT,
peoOpazoBaHue 1M0100us, TOAOOHBIE PUTYPHI,
[YMETh pacro3HaBaTh PaBHBIE U MOJJOOHbIC
(Urypsl, B TOM 9HCIIE B IPUPOJIE, UCKYCCTBE,
APXUTEKTYpE; YMETh HCIIOJIb30BATh
reoMeTpHUYECKe OTHOIICHUS, HAXOIUTh
reoMeTprUYecKre BEIMYMHbI (JUTMHA, YOI,
10111316, 00bEM) IIPU PEIICHUH 33134 U3
IMpyrux y4eOHBIX MPEIMETOB U U3 PEaTbHOM
PKI3HH
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MpeCTABICHUS U
BU3yaIH3alllH;

- OLICHUBATH
ITOCTOBEPHOCT,
MEernTUMHOCTh
MHpOpMaLuH, ec
COOTBETCTBHE NIPABOBBIM U
MOPATLHO-3THUECKUM
HOpMaM;

- UCTIOJIB30BaTh CPEJICTBA
MH(DOPMAITMOHHBIX U
KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH B pEIICHUH
KOTHUTHBHBIX,
KOMMYHHKATHBHBIX U
OpraHU3allMOHHBIX 337184 C
coOmoieHneM TpeOoBaHNH
DPTOHOMUKH, TEXHUKH
0€3011aCHOCTH, TUTHEHEI,
[pecypcocoepexeHus,
MPaBOBBIX U ITUUECKUX
HOPM, HOPM
MHQOPMAITMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HAaBBIKAMH
[paCIioO3HaBaHUA U 3allIUThI
MH(pOpMAITHH,
MH(GOPMAITMOHHON
0e30MacHOCTH IMYHOCTH

OK 03 IlnanupoBats u
[pean30BHIBATH
CcOoOCTBEHHOE
poheCCHOHANBHOE U
ITMYHOCTHOE Pa3BUTHE,
MpePUHAMATEIBCKYIO
eI TeIbHOCTD B
npodeccuoHanbHOU cdhepe,
MCIIOJIb30BaTh 3HAHUS 110
(bMHAHCOBOIT TPAaMOTHOCTH B
PA3ITHMYHBIX KHU3HEHHBIX
CHTYaIHsIX

B ob6nacTu 1yxoBHO-
HPaBCTBCHHOTO
BOCITUTAHUSI:

-- C(hOPMUPOBAHHOCTh
HPABCTBECHHOTO CO3HAHMUSI,
ATHYECKOTO MOBEICHYS,

- CIIOCOOHOCTh OIICHUBATh
CHUTYyaIuio U MPUHAMATD
0OCO3HAHHBIC PEIICHUS,
OpUEHTHUPYSCH Ha
MOpabHO-HPABCTBECHHBIC
HOPMBI U IICHHOCTH;

- OCO3HAHHUE JINYHOTO
BKJIaJla B [IOCTPOCHUE
[YCTOMYHBOTO Oy TyIIero;
- OTBETCTBEHHOE
OTHOIIIEHUE K CBOUM
POIUTENSAM U (WIIH) APYTHUM
YJIEHAM CEMbU, CO3JIaHUIO
CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHSITHS
[IEHHOCTE ceMeHon
PKU3HU B COOTBETCTBUU C
TPaIUIAIMHU HAPOIOB
Poccuu;

OBtagecHue
VHHBEPCATbHBIMU
PETYIATHBHBIMU

MEHCTBUSAMU:

- YMETb ONEpUPOBATH MOHATHIMHU:
[pPallMOHAJIbHBIE, UPPALIUOHAJIBHBIE,
MMOKa3aTeNbHbIE, CTETICHHBIS, IOTapH(PMIIECKHE,
TPUTOHOMETPUYECKHE YPaBHEHUS U
HEPABEHCTBA, UX CUCTEMBI;

- YMETb ONEPUPOBATh MOHATUIMU:
MHOTOTpaHHHUK, CEYCHUE MHOTOTPaHHUKA, KYO,
Mapajenenurie], npu3Ma, TupaMuaa, Gurypa u
[MOBEPXHOCTH BpallleHUs, UWINHAP, KOHYC, 11ap,
cdepa, ceueHus QUTYpHI BpaleHus, MII0CKOCTh,
Kacaromasicsi cepbl, IIIHHPA, KOHyCa,
[JI01Ab TOBEPXHOCTH MUPAMUIBL, IPU3MBI,
KOHYCa, [IITUH/IPA, TUIOMIAIs cephl, 00beM
KyOa, MPsIMOYTOJIBHOTO Mapalliesienume/1a,
UpamMuAbl, TPU3MBbL, HWIMHAPA, KOHYCA, 1apa;
yMeHHEe N300pakaTh MHOTOTPaHHUKN U
[MOBEPXHOCTH BPAIIIEHHUS, X CEUEHUS OT PYKH, C
[MOMOIIIBIO YEPTEKHBIX HHCTPYMEHTOB H
JIEKTPOHHBIX CPEJCTB; YMETh PaclO3HaBaTh
CHMMETPHIO B TPOCTPAHCTBE; YMETh
[pacrio3HaBaTh MPAaBUIHHBIE MHOTOTPAaHHHKH;

- YMETbH ONEPUPOBATH MOHATHIMHU:
[IPsIMOYTOJIbHAS CHCTEMa KOOPJINHAT,
KOOpPIMHATHI TOUYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAISIPHOE MTPOU3BEICHHE, YTOJ MEXKIY
BEKTOPAMH, CyMMa BEKTOPOB, IIPOU3BEACHNE
BEKTOPA HA YMCIIO; HAXOIUTH C TOMOIIIBIO
M3yUYeHHBIX (OPMYIT KOOPIMHATHI CepeTnHbBI

OTPE3Ka, PACCTOAHUC MCIKAY ABYMS TOUKAMU
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a) caMOOpTaHU3aIIHS:

- CAMOCTOSITETILHO
OCYIIECTBISITh
M03HABATEIHLHYIO

e TEIEHOCTD, BBISBIISAThH
MPOOJIEMBI, CTABUTH U
(hopMymTHUpOBaTH
cOOCTBEHHBIE 3a7]a9H B
0Opa3oBaTenbHON
IMEesITeIbHOCTH M KU3HEHHBIX
CUTYyaInsX;

- CAMOCTOSITEIILHO
COCTaBIISITh IUIAH PEIICHUS
POOJIEMBI C YIETOM
MMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX
BO3MOYKHOCTEH U
[peoYTeHU;

- JaBaTb OICHKY HOBBIM
CUTYyaIUsM;
CII0cOOCTBOBATh
(hOpMHUPOBaHUIO U
[TPOSIBJIICHUIO LIIUPOKOM
PPYIUIAN B Pa3HBIX
001aCTSAX 3HAHUM,
MIOCTOSIHHO ITOBBLIIIATH CBOM
00pa3oBaTenbHBIN U
KYJILTYPHBIA YPOBCHB;

0) CAMOKOHTPOJIB:
MCTIOJTE30BaTh MTPUEMbI
pedIIeKcun U OIIeHKH
CUTYyaluu, BEIOOpa BEpHOTO
[pEIICHNS;

- YMETh OIICHUBATh PUCKH U
CBOEBPEMEHHO TIPUHUMATh
[PCHICHUA 110 NX CHUIKCHUIO,
B) SMOIMOHATBHBIN
MHTEJICKT,
[pe/nonararouun
c(hOpMUPOBAHHOCTb:
BHYTpEHHEH MOTHBAIINH,
BKJIFOYAIOLICH CTPEMIICHHE K
MTOCTHIXKCHUIO LICJIN 1
[yCIIeXy, ONTUMH3M,
MHUIMATHBHOCTh, YMEHUE
eficTBOBaTh, UCXOS U3
CBOMX BO3MOXHOCTEH;

- OMIIATHH, BKITIOYAIOIICH
CITOCOOHOCTH TIOHUMATh
PMOIMOHAIEHOE COCTOSIHHE
ITPYTHX, YIUTHIBATH €r0 TIPU
OCYIIIECTBIICHUN
KOMMYHUKAIIUH,
CIIOCOOHOCTH K COUYBCTBHIO
1 COIIEPEeIKUBAHUIO;

- COOMaJIbHBIX HABBIKOB,
BKITFOUYAIOIINX CIIOCOOHOCTh
BEICTPAUBATh OTHOIICHHUS C
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IMpyTUMH JTFOIEMU,
3a00TUTKCS, POSIBIISATH
WHTEpeC U pa3peliaTh
KOH(IIUKTHI

OK 04 D¢ dextuBHO
B3aMMOJICHCTBOBATh U
[paboTaTh B KOJUICKTUBE U
KOMaH/Ie

COTOBHOCTH K
CaMOpPa3BUTHIO,
CaMOCTOSTENHLHOCTH 1
CaMOOTIpeIeIEHHIO;
-OBJIaJICHUE HaBhIKAMU
yae0HO-
HCCIIeJOBATCIBCKOM,
[TPOEKTHOW U COLIMAJIBHOM
I1esITeIbHOCTH,

OBiagcHuE
[YHUBEPCATbHBIMU
KOMMYHUKAaTUBHBIMU
TeICTBUSIMMU:

0) coBMecTHas

eI TeIbHOCT:

- IOHUMAaTh M MCII0JIb30BaTh
MPEUMYIIEeCTBA KOMaHTHON
1 MHIVBHYJIbHOW paOOTHI;
- IPUHUMATH TETH
COBMECTHOI J€ATENBLHOCTH,
OpraHU30BHIBATH H
KOOPJMHUPOBATH JIEUCTBUS
[10 €€ JOCTHIKEHHIO:
COCTaBJIATE IUIAH JIEHCTBHH,
[pacIpenesnsaTh POJH C
[yI€TOM MHEHUU yYaCTHUKOB
00CY)XIaTh Pe3yIbTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATH U
BEITIONHSTE PaboTy B
[YCIIOBUSIX PEaJIbHOTO,
BUPTYaJILHOTO U
KOMOWHHPOBAHHOTO
B3aMIMOJICHCTBHS;

- OCYIIIECTBIISATH MTO3UTUBHOE
CTpaTernuecKoe TIOBEICHNE
B Pa3IUYHBIX CUTYaLUsX,
[IPOSIBIISITH TBOPUECTBO U
BoOOpakeHHe, OBITH
MHUITHATABHBIM.
OBi1agcHuE
[YHUBEPCATbHBIMH

- YMETh ONIEPHPOBATH MOHITUSIMU: CITy4aiHbIH
OTIBIT U CIIy4aifHOe COOBITHE, BEPOSITHOCTD
CITy4alfHOTO COOBITHS; YMETh BBIYHCIIATD
BEPOATHOCTB C UCIIOIb30BaHUEM TPahUIECKIX
METO/IOB; TPUMEHSTH (DOPMYIIBI CIIOKCHUS U
YMHOXEHHSI BEpOATHOCTEH, KOMOMHATOPHEIE
(hakThI ¥ (POPMYITBI TIPH PEIICHUH 33124,
OLIEHUBATH BEPOSITHOCTH peaIbHBIX COOBITHI;
3HAKOMCTBO CO CIIyYailHBIMU BETMUNHAMU;
YMEHHE TIPHBOJIUTE TIPUMEPHI TPOSBICHHS
3aKOHa OOJBLINX YUCEN B IPUPOAHBIX H
0OIIIECTBEHHBIX SIBJICHHUSX;

- yMETh CBOOOJTHO OTIIEPHPOBATH TOHATHAMHU:
CTETICHB C IEJIBIM MOKa3aTesieM, KOPeHb
HATYpaNbHOW CTETICHH, CTETICHb C
[pallMOHAIBHBIM MIOKa3aTeNIeM, CTETIEHb C

e CTBUTETHLHBIM (BEIIECTBEHHEIM )
MokazareieM, JIorapudm Yncia, CHHYC, KOCHHYC
1 TAHTEHC MPOU3BOJILHOTO YUCIIA;

- yMETh CBOOOJTHO ONIEPHPOBATH TOHATHIMHU:
rpaduk QyHKIMN, 0OpaTHAs QYHKIHS,
KoMITO3uIHs (YHKIWH, THHEHHAs QYHKIUS,
KBa/JlpaTUuHask QyHKIHUS, CTENeHHAs (QYHKIHS C
[IeTTBIM [TOKa3aTesIeM, TPUTOHOMETPHYECKUE
(yHKIIMH, 00paTHBIE TPUTOHOMETPUUECKHUE
(yHKIIMH, TOKa3aTellbHas U JIorapupMIdecKast
(OYHKITNH;, YMETh CTPOUTH rpadpuku PyHKINH,
BBHITTOJTHATH TPpeoOpa3oBaHus TpaguKoB
(hyHKITHIA;

- YMETh HCIOJIB30BATh rpauKu PYHKIUH 1S
M3y4eHHs TIPOLIECCOB M 3aBUCUMOCTEH Mpr
[PEIICHHUY 3a/1a4 U3 IPYTHX YUEOHBIX MPEIMETOB
1 13 peasibHOM KU3HU; BRIpaXKaTh (POpMYIaMu
3aBUCHUMOCTH MEKAY BEITMUNHAMU;

- CBOOOJTHO OTIEPUPOBATH OHSITHAMU: YETHOCTh
(YHKIIUH, IEPUOMIHOCTD (DYHKIINH,
OrpaHU4EeHHOCTD (D)YHKIIUH, MOHOTOHHOCTB
(YHKLIUH, SKCTpeMyM (DyHKIMHK, HAanOOJIbIIee 1
HarMEeHbIIIee 3HAYCHUST QYHKIMH Ha
[IPOMEXKYTKE; YMETh IPOBOANUTE UCCIIECAOBAHHE
(yHKIHIH;

- YMETh HCIOJIb30BaTh CBOMCTBA U IpaduKu

(YHKIU IS pelieHus] ypaBHEHUH, HEpaBEHCTB
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[PETYIATHBHBIMH
MECTBUAMU:

') IPUHATHE CEOS M IPYTUX
UTFO e

- IPUHUMATh MOTHUBBI U
ApPTyMEHTHI IPYTHX JIIOCH
[pH aHAIN3€E PE3YIHTATOB
e TeIbHOCTH;

- IPU3HABATH CBOE MPABO U
[IpaBO IPYTUX JIOJEH Ha
OIITNOKU;

- pa3BUBaTh CIIOCOOHOCTH
[MOHUMATh MUP C ITO3UIIUU
ITpyroro 4enoBeka

1 3a/1a4 ¢ TTapaMeTpami;, n300paxarhb Ha
KOOPJMHATHOM MIOCKOCTH MHOXKECTBA PEIICHUH
[YpaBHEHUH, HEPABEHCTB U HX CUCTEM

OK 05 OcymecTBusiTh
[YCTHYIO ¥ TUCbMEHHYIO
KOMMYHHUKAIIAIO Ha
TOCYTapCTBEHHOM SI3bIKE
Poccuiickoin @enepaunu ¢
[y4eTOM OCOOEHHOCTEM
COIMAIHLHOTO 1
KyJIBTYPHOTO KOHTEKCTa

B 0061acTH 3CTETHIECKOTO
BOCITUTAHUS:

- 3CTETHYCCKOE OTHOILICHUE
K MUPY, BKJIFOUAsi 3CTCTUKY
ObITa, HAYIHOTO U
TEXHUYECKOTO0 TBOPUYCCTBA,
criopta, Tpyaa u
0OIIECTBEHHBIX OTHOLICHUI;
- CIIOCOOHOCTD
BOCIIPUHUMATD PAa3ITHYHBIC
BUIBI HCKYCCTBA, TPAJUIINN
1 TBOPYECTBO CBOCTO U
ITPYTUX HAPOJIOB, OIYIATh
SMOLIMOHAIBLHOE
BO3/€HCTBHE UCKYCCTBA,;

- yOCKICHHOCTh B
BHAYUMOCTH JJIS JIMYHOCTH
1 00IIecTBa
OTEUECTBCHHOT'O U
MUPOBOTO HCKYCCTBA,
PTHUYECKUX KYJIBTYPHBIX
TpaJULMi 1 HAPOTHOTO
TBOPYECTBA;

- TOTOBHOCTh K
CaMOBBIPKECHHUIO B Pa3HBIX
BH1aX UCKYCCTBA,
CTpEMIICHHE TIPOSIBIIATh
KadecTBa TBOPUYCCKOM
ITHYHOCTH,

OBiajgeHue
[VHHBEPCATbHBIMU
KOMMYHUKATHUBHBIMU
ITeICTBUSIMHU

a) oOIeHue:

- OCYIIIECTBIISATh
KOMMYHHUKAIIUH BO BCEX
cepax )KHU3HU;

- pacro3HaBaTh
HeBepOaIbHBIE CPEICTBA
0OII[eHMS, [IOHMMATh
BHAYCHHE COIUATBHBIX
3HAKOB, PAacIIO3HABATh

ITPCATTOCHIJIKN

- YMETh OIIEPUPOBATH IOHATHUAMU: CPEIHEE
aprudMeTHYECKOE, MeIMaHa, HanOonblIee U
HalMEHbIlIEe 3HaYCHNUs, pa3Max, JUCIIEPCHs,
CTaHJapTHOE OTKJIOHEHHE YHCIIOBOIO Habopa;
YMEHHE U3BJIEKaTh, HHTEPIPETUPOBATD
MHOPMAIIUIO, TPEJCTABICHHYIO B TA0IUIIAaX, HA
Imnarpammax, rpadukax, OTpakarollyo CBOMCTBA
[pEAJIbHBIX TPOIIECCOB U SABJICHUI; PEICTABIATH
MHQOPMAIIUIO C TOMOIIBIO TaOJIHII U JUarpamm;
MCCIIeI0BATh CTATUCTUYECKUE JaHHbIE, B TOM
uKCIIe ¢ IPUMEHEHHEM TpadUIecKuX METOAOB U
JIEKTPOHHBIX CPE/CTB;

- YMETb ONIEpUPOBAThH MOHATHIMU: TOUKA,
psiMasi, IIOCKOCTh, IPOCTPAHCTBO, IBYTPAHHBII
yTOJI, CKpEILUBaIOIINeCs MPSIMEBIE,
[apayuieaIbHOCTh U IEPIeHIUKYISIPHOCTh
[PSMBIX U IUIOCKOCTEH, YTOJl MEXKAY MPSIMBIMH,
[YTOJI MEXAY NMPSIMOM U IJIOCKOCTHIO, YTOJl
MEX/1y TIIOCKOCTSIMH, PAaCCTOSIHHE OT TOYKH JI0
[JIOCKOCTH, PACCTOSIHUE MEXY MPSIMBIMH,
[paccTosiHuE MEXIY IITOCKOCTSAMU;

- YMETb MCIIOJIB30BaTh MPH PEIICHNH 3a7a4
M3y4deHHbIE (DaKThl M TEOPEMBI TUTAHUMETPHU;
[YMEHHE OLICHUBATh Pa3Mepbl 0OBEKTOB
OKpY’KaroIlero Mupa
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KOH(IMKTHBIX CUTYaIIH 1
CMSTYATh KOH(DIUKTHL,

- pa3BEpHYTO U JIOTUIHO
M3JIaraTh CBOIO TOUKY
BPEHUS C UCTIOJIH30BAaHUEM
SI3LIKOBBIX CPEJICTB

OK 06 IIposBusaTs
TpaKIaHCKO-
MaTPUOTUYECKYIO MO3UIIUIO,
ITEeMOHCTPUPOBATH
OCO3HAHHOE MOBEACHUE Ha
OCHOBE TPAIUITHNOHHBIX
00IICYCITIOBEYCCKHUX
IICHHOCTECH, B TOM YHCJIC C
YI€TOM TapMOHH3AIHH
MEKHAIMOHANBHBIX U
MEKPEITUTHO3HBIX
OTHOIIIEHUHN, TPUMEHSITh
CTaHJapThI
AHTUKOPPYILIHOHHOI'O
[TOBEICHUS

- OCO3HaHWE
00 y4JatoIUMHUCs
[POCCUICKON I'PaskJaHCKOU
UICHTUYHOCTH;

- [[EJICHAIIPABICHHOE
[pa3BUTUE BHYTPEHHEH
[MO3UIMH JTUYHOCTH Ha
OCHOBE JTyXOBHO-
HPABCTBEHHBIX [IEHHOCTEH
HapoaoB Poccuiickoit
Denepaniuu, UICTOPUIECKUX
1 HAIIMOHAIIEHO-
KYJIbTYPHBIX TPAJIULIAMN,
(hOpMHUPOBaHUE CUCTEMBI
BHAYUMBIX [IEHHOCTHO-
CMBICJIOBBIX YCTaAHOBOK,
AHTUKOPPYILIHOHHOI'O
MHUPOBO33PEHHS,
MPaBOCO3HAHWS,
PKOJIOTMYECKOU KYJIBbTYpHI,
CIIOCOOHOCTH CTaBUTh LIETTH
1 CTPOWTD KM3HEHHEIC
[JIaHBbL;

B yacTu rpaxaaHcKoro
BOCTIITAHUS:

- OCO3HAaHUE CBOUX
KOHCTUTYLIMOHHBIX IIpaB U
00S3aHHOCTEMH, yBaKEHHUE
BaKOHA W TPaBOMOPSIIKA;

- IPUHATHUEC TPAAUITUOHHBIX
HAIlMOHAJIbHBIX,
00IIIe9eI0BEYECKUX
T'YMaHUCTUYCCKUX U
IMEMOKPAaTUIECKUX
[ICHHOCTEH;

- TOTOBHOCTh
IIPOTHUBOCTOATH NACOJIOTUN
PKCTPEMHU3MA,
HAI[MOHAIH3MA,
KceHO(pOoOHH,
IIMCKPUMUHALIUY 110
COIMATTHLHBIM,
[pEITUTUO3HBIM, PACOBBIM,
HAIIMOHAJIBHBIM ITPU3HAKaM;
- TOTOBHOCTb BECTH
COBMECTHYIO JICSITEJIbHOCTD
B MHTEpecax IPaKIaHCKOTO
001IIeCTBa, y4aCTBOBATH B
CaMOyTpaBICHUH B
00111600pa30BaTEIHLHOM
OpTraHnu3anuyu U JE€TCKO-

FOHOIIICCKUX OPraHU3alUiIX;

- YMETb ONIEPUPOBATH MOHATHAMH:
[IPSIMOYTOJIbHAS CCTEMa KOOPINHAT,
KOOPJMHATHI TOUKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAISIPHOE IPOU3BEACHHE, YTOI MEXKIY
BEKTOPAMH, CYMMa BEKTOPOB, IIPOU3BEACHHE
BEKTOPA HA YMCIJIO; HAXOIUTH C TOMOIIIBIO
M3yYeHHBIX (OPMYJT KOOPJHUHATHI CepelInHbBI
0Tpe3Ka, PACCTOSIHAE MEKIY ABYMS TOUKAMU;
-YMETh BBIOMPATH TTOAXOAIINI N3YIeHHBIH
METO[I 171s1 pelIeHus 3a7jauu, paclio3HaBaTh
MaTeMaTHuecKue (hakThl 1 MaTEMaTHIECKHUE
MOJEeNN B IPUPOAHBIX M OOIIECTBEHHBIX
SIBIIEHUSIX, B ICKYCCTBE; YMEHHE IPUBOIUTH
[prMepbl MaTEMAaTUYECKUX OTKPBITUI
[POCCHUIICKOI 1 MUPOBOM MaTeMaTHYECKON HAYKHU.
- YMETh OIIEpUPOBATh MOHATHUIMMU: CIIy4alHbII
OTIBIT U CIy4aifHOe COOBITHE, BEPOSITHOCTD
CITy4ailHOTO COOBITHS; YMETh BBIYHUCIIATH
BEPOSITHOCTB C UCIONb30BaHUEM IPauIecKuX
METO/OB; IPUMEHSTH (DOPMYIIBI CIIOKCHUS U
[YMHOKEHHsSI BEPOSITHOCTEH, KOMOWHATOPHBIE
(hakThI ¥ (POPMYIIBI TIPH PEIICHUH 33124,
OLICHUBATH BEPOSITHOCTU peaIbHBIX COOBITHI;
3HAaKOMCTBO CO CIy4YailHbIMU BEJTUUYMHAMU;
[YMEHHE IPUBOIUTH IPUMEPHI IIPOSABICHUS
3aKOHa OOJIBLINX YHCEN B IPUPOAHBIX U
0OILIECTBEHHBIX SIBJIEHUSAX
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- YMEHHE
B3aMMOJEHCTBOBATH C
COMaTbHBIMUA MHCTUTYTAMHU
B COOTBETCTBHH C MX
(OYHKIUSIMHA 1
Ha3HAYECHHUEM;

- TOTOBHOCTb K
ryMaHUTapHOH U
BOJIOHTEPCKOU

e TeIbHOCTH;
MaTPUOTHYECKOTO
BOCTIMTAHUS:

- c(hOpMUPOBAHHOCTh
[POCCHUICKOM TpaKJaHCKOMN
MIEHTUYHOCTH,
[aTpHOTU3Ma, YBAXKEHUS K
CBOEMY HapO.Iy, UyBCTBa
OTBETCTBEHHOCTH TIepeJ
PonvHOM, TOpOCTH 32 CBOM
Kpaii, cBor0 Poauny, cBoil
SI3BIK U KYJIBTYPY, IPOIILTOE
1 HacTosIIee
MHOI'OHAILIMOHAJIbHOI'O
Hapona Poccuy;

- LIEGHHOCTHOE OTHOIIIEHHUE K
COCYdapCTBEHHBIM
CHMBOJIaM, HCTOPUIECKOMY
1 IPUPOTHOMY HACIETHIO,
[MaMATHUKaM, TpaauLusIM
HaponoB Poccun,
ImocTmxkeHusiM Poccuu B
HayKe, HCKyCCTBE, CIIOPTE,
TEXHOJIOTUAX U TPYHE;

- nieiiHas yOexXIeHHOCTb,
TOTOBHOCTH K CIIY>)KEHUIO U
RamuTe OTeuecTsa,
OTBETCTBEHHOCTbH 32 €T0
Cyas0y;

OCBOCHHBIE 00YYAIOIIMHUCS
MCIKITPEAMETHBIC ITOHATHA U
[YHHBEpCaIbHbBIE YaeOHbIS
IneficTBUS (peryasTHBHBIE,
[03HaBaTEIbHBIE,
KOMMYHHUKATHBHEIE);

- CIIOCOOHOCTH UX
MICTIOJIb30BaHUS B
[MO3HaBaTEIbHON U
COLIMATIbHON MPAKTHKE,
I"OTOBHOCTH K
CaMOCTOATEILHOMY
[IaHUPOBAHUIO U
OCYIIECTBICHHUIO YIeOHOM
IMesTeIbHOCTH, OPTaHU3aIIuHT
y4eOHOr0 COTPYAHUYECTBA C
[e1arorn4ecKuMH
[pabOTHUKAMU U
CBEPCTHUKAMH, K YJacTHIO B
[MOCTPOECHUH
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MHIUBUIY AJIbHOM
0Opa3oBaTenbHON
TPaCKTOPHL;

- OBJIaJICHIE HAaBBIKAMHU
yaeOHO-
ICCIIeJOBATEIbCKOM,
[MPOEKTHOM U COLUAIbHOM
e TeIbHOCTH

OK 07 ConelicTBOBaTh
COXPAHCHUIO OKPYKAOIIEH
Ccpenpl,
[PECYPCOCOEPEIKEHUIO,
MPUMEHSTH 3HAHUS 00
M3MEHEHUH KIIMMaTa,
MIPUHITUIIEI OEPEKITUBOTO
MPOU3BOACTBA, 3PPEKTUBHO
ITeICTBOBAThH B
UpE3BBIYAIHBIX CUTYAIUSIX

- HC IPUHUMATh JICHCTBUYS,
[TPUHOCSIINEC BPET
OKpY’Karolllel cpene;

- YMETh ITPOTHO3UPOBAThH
HEOJIarONPHUSTHBIC
PKOIOTHYECKUE
MOCIIEACTBHS
[peIITPUHUMAEMBIX
ecTBUM, IpeOTBpaIlaTh
VX

- PaCIIUPUTDH OIIBIT
nesITeIbHOCTH
PKOJIOTMYECKOM
HapaBJICHHOCTH;

- pa3pabaThIBaTh IIAH
[peIIeHuns IPOOIEMBI C
[YI€TOM aHaIHn3a
MMCIOIINXCSA MaTCPUATIbHBIX
1 HEMATCPpUAJIbHBIX
[PECYPCOB;

- OCYLLIECTBIIATH
[IeJICHANPABJICHHBIN OUCK
MepeHoca CpescTB U
CrI0cO00B IEHCTBUS B
po(heCCUOHATBHYIO CPELY;
- YMETb MIEPEHOCUTH 3HAHUS
B MTO3HABATENHFHYIO U
MPaKTUIECKYI0 0071acTH
PKHU3HCICATCIBPHOCTH,

- [IpeyIaraTh HOBbIE
ITPOCKTHI, OUCHNUBATHL UIACU C
ITO3UIINH HOBU3HKI,
OpUTHHAIHLHOCTH,
MPAKTHYECKON 3HAYUMOCTH;
- 1aBaTb OUCHKY HOBBIM
CUTYaIusiM, BHOCUTb
KOPPEKTHBEI B
MCATCIIBHOCTh, OLICHUBATh
COOTBETCTBHE PE3YJIHTATOB
[eIsIM

- YMETh ONIEPUPOBATH MOHATUSIMU: (DYHKINS,
HeTpepbIBHAS QYHKIHSI, TPOU3BOAHAS,
nepBoOOpa3Hasi, OIpeIeTICHHBII HHTETpa;
[YMETh HaXOAWThH POU3BOAHBIC 3JIEMEHTaPHBIX
(YHKLUH, UCTIONB3YSl CIIPaBOYHBIEC MAaTEPUAIIBI;
FICCIIEeZIOBATh B MIPOCTEHUIINX CIydasX (QYHKINU
Ha MOHOTOHHOCTB, HAXOAUTH HANOOJIBIINE U
HaMEHBIINE 3HAYCHUST PYHKIHI; CTPOUTH
rpa K1 MHOTOWIEHOB C UCIIOJIb30BaHUEM
anmapaTa MaTeMaTHIECKOTO aHAJIN3a;
MPUMEHATDH IPOU3BOIHYIO [IPH PEIIEHUH 3a1a4
Ha IBM)KEHUE; peliaTh MPaKTHKO-
OPHEHTHPOBAHHBIE 331241 Ha HAUOOJIBIIHE U
[HAMMCHBIIWEC 3HAUCHHN A, HA HAXOXKACHUC IIYyTH,
CKOPOCTH M YCKOpPEHUSI,;

- yMETh ONEPHPOBATh TOHATHSIMU: IBIDKCHUE B
[MPOCTPAHCTBE, MOI00HbIE (PUTYPHI B
[IPOCTPAHCTBE; NCIOIB30BaTh OTHOLICHUE
101 IeH TTOBEPXHOCTEH U 00bEMOB MOT00HBIX
(UTYp IIpH peIIeHNH 3a/1a4;

- YMETb BbIYUCIATE TCOMCTPUUCCKUC BEJIMYUHBI
(IMHAa, YToJI, TUIOIAalb, 00BEM, TUIOLIATb
[MOBEPXHOCTH ), UCTIOIB3YS N3yIEHHBIC (DOPMYITBI
1 METO/IBI

K 1.1. OcymecTBasTh
puéM-repenayy
yIpaBJIeHYeCKoil nHpopMan
C TIOMOIIBIO CPEICTB
MHPOPMALMOHHBIX U
KOMMYHHKAIIHOHHBIX
TEXHOJIOT Uil

[IpakTU4eckuii ONBIT:
[Tonmydyenne HEOOXOTMMOI
MHGOPMALINU U TIepeaada
CAHKLIMOHUPOBAaHHOM
MHGOPMALINH C
MICTIOJIb30BaHUEM CPECTB
MHGOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX
TeXHOJIOTHI

'YMeHHUS: — UCTIONIb30BaTh

cpencTBa MHGOPMALMOHHBIX U

3HAaHUS: — HOPMATHBHBIE IPABOBBIE AKTHI
Poccuiickoii denepanyn B chepe nHPOPMaNOHHBIX
1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIT, — CTPYKTYpa
opraHm3aIyy, e€ 3a1aun u QyHKIMH; — IpaBHiIa
[IPOBE/ICHUS JICIIOBBIX MIEPETOBOPOB; — ITHKA
IMenoBoro OOLIEHNs; — MpaBHJIa PEYEBOTO ITUKETA; —
[TpaBHJIa OJAEPIKAHUS U Pa3BUTUS MEKINIHOCTHBIX
OTHOIICHHH; — TpeOOBaHMS OXPAHBI TPY/Ia.
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KOMMYHHUKAIMOHHBIX
(TEXHOJIOTHH JJIsl TTOTYUeHHS 1
epenady HHGOpMaIUu; —
BECTH U MCIIOJIb30BATh B
[paboTe 6a3y KOHTAKTOB
OpTaHHU3aINK; — BECTH
Y4ETHBIE pETUCTPAIIOHHBIC
hopMBI, HCTIONB30BATE MX VIS
MHPOPMAIMOHHONW PaOOTH U
[pabOTHI 110 KOHTPOJIIO
MICIIOJTHEHUS IOPYYEHUIT; —
yCTaHaBJIMBAaTh U
MO/IEP>KNBATh KOMMYHHUKAIIH
B TIpOIIecCe JETI0BOI0 OOLICHUS
C ITOMOIIBIO CPEICTB
MH(OpMaMOHHBIX U
KOMMYHHUKaIIMOHHBIX
TEXHOJIOTHI{; — CTJIAXKUBATh
KOH(MJIMKTHBIE U CIOXKHBIE
CHUTYaIlMH MEIJINIHOCTHOTO
B3aNMO/IEHCTBUS; — COOTIONATh
CITy>KEOHBIH STUKET; —

oOecrieunBaTh
MHPOPMALNOHHYIO
0e301aCHOCTD JESITeIbHOCTU
OpraHu3aIyu
[1K 1.4. OcymecTBiATh [IpakTU4ECKUil ONIBIT: 3HAHUS: — HOPMAaTHBHBIE IIPABOBBIE AKThI
[TOITOTOBKY JAETIOBBIX MOE30K [OpraHu3aius AeI0BbIX Poccuiickoii Deneparuu B chepe OpraHu3aiuu
[PYKOBOJIUTENS U APYTUX [10e3/10K pyKOBOIUTENS U ITeI0BOM O3 KM, — MOPSA0K MOATOTOBKH U
COTPYAHUKOB OpPraHU3allud  |IPYTHX COTPYIHHUKOB ITOKYMEHTHPOBAHUSI JIEJIOBOM MOE3AKH; — HHTEPHET-
OpraHu3aIiu [PECYPCHI JJIs1 OCYLIECTBIICHUS TPEBEIIIOIAECPIKKH
'YMEeHus: — COCTaBIATh U ITEIOBBIX MOE3A0K; — 3TUKET U OCHOBBI
0QOPMIIATh JOKYMEHTHI I [MEKAYHAPOTHOTO IPOTOKOJA; — STHKA JACTIOBOTO
IEIOBBIX MOE3A0K; — 0OIIeHNs; — TpeOOBAaHUS OXpaHBI TPYA.

OCYIIIECTBIISIT TPEBEII-
MOJIEPIKKY JIETIOBBIX MOE3I0K;
— COTJIaCOBBIBATH C
[TPUHUMAIOLLEN CTOPOHOI
[TPOTOKOJI TUNITAHUPYEMBIX
MeporpusiTiii 1 GOPMUPOBATH
[IporpaMMy J1eJIOBOM MOE3/KH;
— MCIIOJIb30BaTh CPE/ICTBA
MHPOPMALMOHHBIX U
KOMMYHHUKaIIMOHHBIX
TEXHOJIOTHH 1715 00ecTieueHHs
B3aMO/ICHCTBUS C
[PYKOBOZIUTEJIEM BO BPEMs €TO
ITesToBON TOE3/1KH; —
oopmiAT OTUETHBIE
ITOKYMEHTBI O JI€JI0BOU

[I0E3/IKE.
Koasl pe3yabTaroB TpeboBaHusl K JUYHOCTHBIM pe3yJibTaTamM
JIP 01 POCCHICKYIO TPaKJaHCKYIO HACHTUYHOCTD, TATPHOTHU3M, YBAXKEHUE K

CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH nepe Poaunol, ropmoctu 3a
CBOI Kpaii, cBOI0 PojinHYy, pOIILIOE U HACTOSAILEE MHOTOHAIIMOHAILHOTO
HapoJia Poccuu, yBaskeHHe Tocy1apcTBEHHBIX CHMBOJIOB (Tep0, diar, ruMH)

JIP 06 TOJICPAHTHOC CO3HAHUC U MOBCACHUC B MOJIUKYJIBTYPHOM MUPE, TOTOBHOCTDH
U CIIOCOOHOCTH BECTH AUajor ¢ JpyruMu JroAbMU, JOCTUT'aTh B HEM
B3aMMOIIOHMMaHHsA, HAXOJHUTh 061111/1e eI U COTPYAHNYATh IJId UX
JOCTHIXKCHUAA, CIIOCOOHOCTh MMPOTUBOCTOATH UACOJIOTHUU SKCTPEMU3MA,
HallMOHAJIM3Ma, KCCHO(I)O6I/II/I, JAUCKpPUMUHAIUMU 110 COLMAJIbHBIM,
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PENUTHO3HBIM, PACOBBIM, HAIIMOHAJIEHBIM MIPU3HAKAM H APYTUM
HETaTUBHBIM COIMATHHBIM SBJICHUSM

JIP 07

HABBIKU COTPYIHAYECTBA CO CBEPCTHUKAMU, IETHbMH MJIQIIIETO BO3PaCTa,
B3POCJIBIMH B 00pa30BaTebHOM, OOIIECTBEHHO MTOJIC3HOM, yIeOHO-
WCCJICIOBATEIIBCKOM, IPOCKTHOMN M IPYTHUX BUIAX JICATSILHOCTH

JIP 09

TOTOBHOCTB M CIOCOOHOCTH K 00pa30BaHMUIO, B TOM YHCIIE
caM000pa30BaHMIO, HA TIPOTSDKEHUH BCEH )KI3HHU; CO3HATEIIEHOE
OTHOIIIEHHE K HETPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHIO yCTIEITHON
npodecCHOHANFHON 1 0OIIECTBEHHON AEATEILHOCTH

JIP 13

OCO3HAHHBII BEIOOP OyAyIIeH MPoheccu U BO3MOKHOCTEH peain3aiuu
COOCTBEHHBIX KHM3HEHHBIX TIAHOB; OTHOIICHUE K MPOQeCcCHOHATLHON
JIESITEIIPHOCTH KaK BOBMOKHOCTH y4YacTHs B PEIICHUN JTINYHBIX,
0OIIECTBEHHBIX, TOCYAAPCTBCHHBIX, OOIICHAIMOHAIBHBIX ITPOOJIEM

20




2. CTPYKTYPA U COJAEPX KAHUE OBIIEOBPA3OBATEJIBbHOM JUCIUTILINHBI

2.1. O0beM QMCHUIIMHBI U BHAbI YUeOHOI padoThl

O0bem 00pa3oBaTeIbHOM NPOrpaMMbl TUCHHUILIMHBI Oovem ¢
yacax

OcHOBHOE coJiep:KaHue 220
BT. U..
TEOPETHUECKOE 00yUIeHUE 92
MPAKTHYECKUEC 3aHSATUS 92
IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE COACPKAHUE (comepKaHue 28
MPUKJIAJTHOI0 MOIYJIfA)
BT. 4..
TEOPETUYECKOE 00yUCHHE 14
MPAKTUYECKUE 3aHATUS 14
IIpomexyTouHast aTTecTANHUA (IK3aMeH) 8
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KanennapHo -remaTH4ecKuii NJIaH U coJep:kaHue TUCHUILTUHBI «MaTeMaTHKa»

Bung | ®opmupy
Conep:xanue yuyeOHOro marepuasa (0CHOBHOe M podeccHoHAIbLHO-
HaumeHnoBaHue pa3aeiioB . O0bem | 3aHATH eMble
OPHEHTHPOBAHHOE), JIA00PATOPHbIE  MPAKTHYECKHE 3aHATHS, IPUKJIAJTHOI
U TeM 4acos | KOMIIETEH
MOAYJIb (IIPH HAJTUYMH)
111071
1 2 3 4 5
OcHoBHOE co/lep:KaHue
Pasznea 1. [loBTOpEeHUE Kypca MATEMAaTHKH OCHOBHOM HIKOJIBI
Tema 1.1 Copepxxanne yaeOHOTO MaTepuana
ens u 3a1aun | bazoBele 3HAHWA W yYMEHHUS [0 MaTreMaTHKe B NPOPECCHOHATBHOH U B
MATEMATHKH [P OCBOCHHMHM | [IOBCEHEBHOU JESATEIHOCTH.
CHEIUAIbHOCTH 2
Tema 1.2 Copep:xanue yueOHOro MaTepuana
Yucna w  BelyMcieHus. | JlelicTBUs Hall MOJOXKUTEIbHBIMU U OTPULIATEIBHBIMU YHCIIaMU, OOBIKHOBEHHBIMU OK-01,
Boipaxkenus U | ¥ IeCATUYHBIMU APOOSIMHU. OK-02,
npeoOpa3oBaHus JleWicTBUS CO cTEeNneHsIMH, (POPMYITBI COKPAILIEHHOTO YMHOXCHHUS. 2 OK-03,
Tema 1.3. IIpodeccuonanbLHO-0pHEHTHPOBAHHOE cojiep:kanue (conepikanue OK-04,
['eomeTpust Ha IOCKOCTH | MPUKJIATHOTO MOTYJIsA) 2 OK-05,
Busl mitockux GuUryp v ux miomab. OK-06,
IIpakTHKO-OpHUEHTHPOBAHHBIE 337aUU B KypCce T€OMETPUHN Ha IUNIOCKOCTH 2 OK-07,
[IpakTrueckoe 3aHsTHE 2 JIP 01,
Tema 1.4 Coneprxkanne yueOHOT0 MaTepuasia JIP 06
[TporieHTHBIE BBIUNCIIEHUS 1K 2.1
ITpocTbie MpoLEeHTHI, pa3Hble crIOCOObI UX BhIYMCIeHUS. CII0XKHbIE TPOLIEHTHI 2
[TpakTHYeCKOE 3aHATHE 2
Tema 1.5 Conep:kanue y4e0OHOro MaTepuasia
VYpaBHeHus u HepaBeHCTBa | JIMHEWHBIC, KBaIpaTHbIE, APOOHO-INHEITHBIE YpaBHEHHS U HEpAaBEHCTBA
2
[IpakTnueckoe 3anaTue 2
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Tema 1.6
CucreMbl ypaBHEHHH H

Conep:xanue yueOHOro MaTepuaJa

CriocoOpl penieHust CUCTeM JIMHENHHBIX ypaBHeHUH. [lonsaTusa: matpuna 2x2 u 3x3,

HEPaBECHCTB onpeaenutenb Marpuipl. Meton I'aycca. Cuctembl HEIMHEMHBIX YpaBHEHH.
CucreMpl HEpaBEHCTB
Tema 1.7 Coneprxkanue y4eOHOT0 MaTepuasia

BxoHOM KOHTPOJIb

Boruncnenuss u npeoOpa3zoBaHusl. YpaBHEHUsS U HepaBeHCTBA. ['eomeTpus Ha
IJIOCKOCTH

KonrponsHas pabora

Pa3nen 2 IlpsiMble U NJIOCKOCTH B MpocTpaHcTBe 20

Tema 2.1.

OcHoBHbIE HOHSITHS
CTEPEOMETPUH.
Pacnonoxxenne npsAMsIX U
IIJIOCKOCTEN

Copep:xanue yueOHOro MaTepuana

[Ipenmer crepeomerpun. OCHOBHBIE MOHATUS (TOYKa, MpsiMasi, IUIOCKOCTD,
npoctpanctBo). OCHOBHBIE  akCHOMBI  cTepeoMeTpuu. llepecekarommuecs,
NapajuleJbHbIE M CKpelmMBarommecs npsMbele. lIpusHak u  CBOMCTBO
CKpeUIMBaImuXcs NpIMbIX. OCHOBHBIE TPOCTPAHCTBEHHBIC (PUTYPHI.

Tema 2.2.
[TapayieIbHOCTh TPSIMBIX,
npsMOM M TUIOCKOCTH,
MJIOCKOCTEH

Coneprxkanue yueOHOro Matepuasa

[Tapannensuple npsimMas u miockocTb. Ompenenenue. [Ipusnak. CpoiictBa (cC
nokasarenbcTBoM). [Tapamnensusle miockoctu. Onpenenenue. [pusznak. CBolicTBa
(¢ nokaszarenbctBoM). Terpasap u ero snemeHthl. [lapannenenumnen u ero
aneMeHThl. CBOMCTBA MPOTUBONOJIOKHBIX TPaHel U JuaroHajiel napaiienenumnesa.
ITocTpoenne ceuenuii. Pemenue 3amay.

Tewma 2.5.

[TapannensHble,
NepHEeHINKYISIPHBIE,
CKpELIUBAOIINECS MPSIMbIE

IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE cojiep:kaHue (conep:xaHue
NMPUKJIAJTHOT0 MOYJIAA)

Akcuombl  crepeomeTpuu. llepneHIUKYISIpHOCTh MOPSIMOM M IJIOCKOCTH,
MapaJIeNbHOCTh JIBYX MPSAMBIX, MEPIIECHIMKYIISIPHBIX IIJIOCKOCTH,
MEePIEHANKYISIPHOCTD TIIOCKOCTEMN

[IpakTHueckoe 3aHsTHE

Tema 2.6. Ilpsamble wu
IUIOCKOCTH B

Conepxkanue yaeOHOro MaTepuaia

Pacnonoxenue MpsAMBIX U ILTIOCKOCTEH B IMPOCTPAHCTBE. HCpHeH,Z[I/IKy'J]}IpHOCTB n
MapaJiiCJIbHOCTb IPSAMBIX U ILIOCKOCTEIA. CKpCH_[I/IBaIOH_II/ICCSI MpsAMBIC

OK-01,
OK-03,
OK-04,
OK-07
JIP 07
IIK 2.1
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npoctpaHcTBe.  Pemenue
3a1a4

KontponsHas pabora

Pasznen 3. KoopanHaTbl M BEKTOPBI

Tema 3.1 | Conmeprkanue yueOHOT0O MaTepuasa OK-02,
JlekapToBBI KOOpPAMHATHI B | JlekapTOBBI KOOPAMHATHI B MPOCTpaHCTBE. [Ipocreiimme 3amaun B KOOpIUHATAX. OK-03,
npocrpancTse. Paccrosaue | PaccTosiHEE MEXAy JBYMS TOUKaMH, KOOPJHHATHI CEPEAUHBI OTPE3Ka OK-04,
MEXIYy JBYMS TOUYKaMH. OK-07
Koopaunatel  cepenusbl JIP 13
[IpakTuueckoe 3aHATHe
OTpe3Ka IIK 2.1
Tema 3.2 Coneprxanue yueOHOro Marepuasia
Bekrops! B mpocTpancTse. | Bektopel B mpoctpaHcTBe. ClIO)KEHHWE W BBIUUTAaHHE BEKTOPOB. YMHOXKEHHE
VYrom Mexay BeKTopamu. | BeKTopa Ha ymcio. Komrianapaeie BekTopbl. CKalsipHOE MTPOU3BEICHNE BEKTOPOB.
Cxanspnoe mnpoussencHue | PasnoxeHne BeKTOpa 0 TpeM HEKOMILIAaHAPHBIM BekTopaM. KoopanHatel BeKTOpa,
BEKTOPOB CKaJISIPHOE NMPOU3BEICHUE BEKTOPOB B KOOPIMHATAX, YIOJ MEKIY BEKTOPAMHU, YTOJI
MEXy NPSMOM U INIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMH. Y PABHEHHE IIOCKOCTH.
I'eomeTpruyeCcKuii CMBICH ONIPENEIUTENS 2X2
Tema 3.3 IIpo¢eccrnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (copep:xkanue
[IpakTuko- NPUKJIATHOTO MOAYJISA)
OpUEHTUPOBaHHLIE 3aJauM | KoopanHaTHAs MIIOCKOCTh. BrIuncienrne paccTosIHUM U MIIomaae Ha MIOCKOCTH.
Ha KOOpAMHATHOM | KonmyecTBeHHBIE pacyeTs
IUIOCKOCTH
[IpakTnueckoe 3anaTue
KonTponbnas padota
Pa3nes 4. OcHoBbl TpUroHoMerpun. Tpuronomerpudeckue GyHKunu OK-01,
Tema 4.1 Coneprxanue yueOHOro MaTepuasa OK-02,
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Tpuronomerpuueckue
(GyHKIMU  TPOU3BOIHHOTO
yria, yucna. Panuannas u
rpajgycHas Mepa yria

Pannannas mepa yrna. IIoBopoT Touku BOKpyr Hadaja koopauHaT. OnpeneneHue
CHHYCa, KOCUHYCa, TAHI'€HCA U KOTaHI€HCA. 3HAKU CUHYCa, KOCHHYCA, TAHI'€HCa U
KOTaHI'€HCa 10 YETBEPTAM. 3aBUCUMOCTb MEX/ly CHHYCOM, KOCUHYCOM, TAHT€HCOM
Y KOTaHT'€HCOM OJIHOTO ¥ TOI'0 XK€ yria

HpaKTI/IHCCKOC 3aHATUC

Tema 4.3

CuHyc, KOCHHYC, TaHI'€HC
CyMMBl M Pa3HOCTH JIBYX
YIJI0B

Cunyc u KOCHHYC
JABOMHOTO yria. ®opmyisl
IOJIOBUHHOI'O yIJia

Copep:xanue yueOHOro MaTepuana

CymMa ¥ pa3HOCTh CHMHYCOB. CyMMa U pa3HOCTb KOCUHYCOB. CHHYC M KOCHHYC
nBorHoro yrma. @opmynel TOJOBUHHOTO yria. IlpeoOGpa3oBaHus CyMMBI
TPUTOHOMETPUYECKHX (YHKIMHA B TNPOU3BEACHHE W IPOU3BEICHUS B CYMMY.
BbipakeHue TpPUTOHOMETPUYECKUX (PYHKUMH Yepe3 TaHIeHC IOJOBUHHOTO
aprymenra. [IpeoOpa3oBaHus MIpOCTEHIINX TPUTOHOMETPUUECKUX BBIPAXKEHUN

Tema 4.6 Copep:xanue yueOHOro MaTepuana

[IpeoOpazoBanue

rpaduKoB Cxartue 1 pacTshkeHHe Tpa@uKOB TPUTOHOMETPUYECKHUX (DYHKIINH.
TPUTOHOMETPUUECKHUX [IpeoOpaszoBanue rpaduKOB TPUTOHOMETPUIECKHUX (PYHKITHIA

(GyHKIUI [IpakTHYeCcKOe 3aHATHE

Tema 4.7 IIpojeccnoHaILHO-OPHEHTHPOBAHHOE cojepIKaHue (conep:xanue
Onucanue NPHUKJIATHOT0 MOAYJISA)

IIPOU3BOJCTBEHHBIX

IPOLIECCOB €  MOMOILBIO
rpadukoB QpyHKUINN

Hcnonb30BaHne CBONCTB TPUTOHOMETPUYECKUX (PYHKIMH B MPOPECCHOHANBHBIX
3a1a4ax

[IpakTrueckoe 3aHsATHE

Tema 4.8 Coneprxanue yueOHOro MaTepuasa

OO6patHble OO6parHble TpuroHoMmerpuyeckre GpyHkuuu. MIx cBoicTBa U rpapuku
TPUTOHOMETPUUYECKHE

byHKIIIN

Tema 4.10 Coneprxanne yueOHOTO MaTepuana

CucreMbl MPOCTEHIINX TPUTOHOMETPUUYECKUX YPaBHEHUN

OK-03,
OK-04,
OK-05,
OK-06,
OK-07
JIP 09
JIP 13
IIK 2.1
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CucreMsl

TPUTOHOMETPUUECKHUX

ypaBHEHU U

Tema 4.11 Coneprxkanne yueOHOT0 MaTepuaia

Pemenne 3amau. ocHossl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHUM. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPAaBHEHUH M HEPaBEHCTB B TOM YHCIE C HCIIOJIb30BaHHEM
Tpuronomerpuueckue CBOWCTB (DyHKLHUH.

byHKIIHH KonrponsHas pabora

Pa3znen 5. KommiekcHble Yncja

Tema 5.1
KomruiekcHble ynciaa

Copep:xanue yueOHOro MaTepuana

[lonsitne KomruiekcHOro uuciia. ConpsKEeHHbIE KOMILUIEKCHBIE YUCIA, MOAYJb U
apryMeHT KOMIUIeKCHOro uyucia. PopMa 3amucu KOMIUIEKCHOTO — YHCIa
(reomeTpudeckas, TPUTOHOMETpPHYECKas, aireOpandeckas). ApumeTHueckue
NENCTBUSI C KOMIUIEKCHBIMH YHCIIaMU

[IpakTnueckoe 3aHsATHE

Pa3nea 6. [Ipon3Boanas GpyHKIUM, ee IPMMEHEHUE

Tema 6.1
[lonaTne  POW3BOAHOMN.
dopMmynel M TpaBUiIa

Coneprxanne yueOHOT0 MaTepuasa

OnpeﬂeneHI/Ie YHUCIOBOM IMOCIEIOBATEILHOCTH U CIIOCOOBI €€ 3adaHusd. CBoiicTBa
YHUCJIOBBIX MOCJIEIOBATEIbHOCTEM. OHpe,Z[CJ'ICHI/Ie npeaciia mnocjacaoBaTCIIbHOCTH.

TuddepeHIMpoBaHUS Beuucnenne  mpepenoB  mocienoBaTenbHocTeil.  Ilpemen  ¢yHkumm  Ha
6eckoneuHoctH. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamenue
¢byHkuu. 3anayd, MNOPUBOJALIME K MOHATHIO MNPOM3BOAHON. OrmpeneneHue
MIPOU3BOIHOM. AJITOPUTM OTHICKAHUS TIPOU3BOJHON
[IpakTrueckoe 3aHsATHE

Tema 6.2 Coneprxanue yueOHOro MaTepuaa

[IpousBonHbIe cymmel, | @opmyisl quddepeniuponanus. [pasmia nuddepenunpoBanus

pa3HOCTU  HIPOU3IBCACHHA,
qaCcTHOIo

Tema 6.3

Coneprxanne yueOHOTO MaTepuana

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07
JIP 01
JIP 07
IIK 2.1
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[IpounsBoaHbIe
TPUTOHOMETPUUECKHUX
¢ynkuuii.  [IpomsBoanas
CJIOKHOM (DyHKITHH

Omnpenenenue ciaoxHON (GyHKIMH. [IpoM3BOAHAS TPUTOHOMETPHUUECKUX (PYHKIUH.
[Tpou3BoaHas COXKHOU (PYHKIUU

Tema 6.8
WccnenoBanue GpyHKIMN U
MOCTpoeHue rpaduKoB

Copepxanue yueOHOro MaTepuana

HccnenoBanue GyHKIIMA HA MOHOTOHHOCTB M IOCTPOEHUE IPauKOB.

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 6.10

Haxoxnenune
ONTUMAJIBHOIO pe3ynbTaTa
C MOMOIIbIO MPOU3BOIHOM
B MPAKTUYECKHUX 3a/1auyax

IIpodeccnonaibHO-OpHEeHTHPOBAHHOE COAEPKAHNE (COAePKAHNE TPUKIIATHOTO
MO/1YJIfA)

Haumenbiee 1 Hanboblee 3HAYEHNE (bYHKI_II/II/I

HpaKTI/I‘leCKOC 3aHATUC

Tema 6.11

Pemenue 3a11ad4.
[IpousBonnas dpyHkIUH, ee
MIPUMEHEHHUE

Copep:xanue yueOHOT0o MaTepuana

®opmyinsl 1 npasuia auddepenunpoBanus. Mcecnenoanue GpyHKIUI ¢ TOMOLIbIO
npou3BoaHON. Hanbomnbiee 1 HanMeHbIIee 3HaYeHUST (PYHKIIUU

Paznen 7. MHOrorpaHHUMKH M TeJIa BpallleHUs

Tema 7.1 Copep:xanue yueOHOTO MaTepuana
Bepmmnel, pebpa, rpanu | [Tlousitue MHOrOrpaHHHMKa. Ero s1eMeHTHI: BEpHIMHBI, peOpa, rpaHu. Jl@aroHasb.
MHOTOIpaHHHUKA CeueHnue. Boinykiible 1 HEBBITYKIIbIE MHOTOTPAHHUKHU
[IpakTrueckoe 3aHsATHE
Tema 7.2 Coneprxkanne yueOHOT0 MaTepuasia
[Tpuszma, ee | [louarue mpusmel. Ee ocHoBaHusi u O60koBbie TpaHu. Bricota mpusmel. [lpsmas u

COCTABJIAIOLIUE, CEUYEHUE.
[Ipsimass wu  mpaBuIbHAA
PU3MBI

HaKJIOHHAsA Ipru3Ma. HpaBI/IJ'ILHaSI npu3sma. Ee ceuenue

Tema 7.3

Copepxanne yueOHOTO MaTepuana

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
OK-06,
OK-07,
JIP 06,
JIP 13,
IIK2.1
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[Tapamnenenumnen, KyO. | [lapannenenunen, cBoiicTBa NPsIMOYroibHOTO Mapajuienenumnena, kyo. CedeHnue
CeueHnue KyOa, | Ky0a, mapaienenureaa

napajuiejaenumneaa

Tema 7.4 Coneprxkanne yueOHOT0 MaTepuaia

[Tupamupa, ee | [Tupamuna u ee anementol. Ceuenue nupaMuibl. [IpaBunbHas nupamuaa. Y cedeHHast
COCTAaBIAIOIIME, CEUYEHHE. | MUpaMua

[IpaBunpHass  nupamuja.

VYceuenHas nupamuaa

Tema 7.5

Conepxkanue y4eOHOro MaTepHuaia

bokoBas u nonHas | [Inomans 60KOBOW M MOJHON MOBEPXHOCTU IPU3MBbI, TUPAMUIbI
MIOBEPXHOCTh IIPU3MBI,
UpaMuUIbl
Tema 7.7 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COepPKaHUe (CopepKaAHNe MPUKJIIATHOTO
[Ipumepsl cUMMETPUR B | MOAYJIs1)
npodeccuun
CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
[IpakTHueckoe 3aHsTHE
Tema 7.8 Coneprxkanne yueOHOT0 MaTepuasia
[IpaBunbHbIE [TonsiTre npaBuIbHOTO MHOTOrpaHHKKa. CBOMCTBA MPaBHIIBHBIX MHOTOTPAaHHUKOB
MHOTOTpaHHUKH, ux | [Ipaktuueckoe 3aHsATHE
CBOMCTBA
Tema 7.10 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIIATHOTO
Konyc, €ro | MOAYJIfA)
cocrapisromue. Ceuenue | Konyc u ero anemenTsl. CeueHue KoHyca (mapauielibHOe OCHOBAHHIO M TIPOXOJISIICe
KOHyca yepes BEepIIMHY), KOHWYecKue ceueHus. PazBepTka KoHyca
KomOunupoBanHoe 3aHsaTHE
Tema 7.11 Coneprxanue yueOHOro MaTepuasa

YcedeHHbI KOHYC. Ero 06pa3ylomaﬂ u BeicoTa. CeucHue YCCUYCHHOI'O KOHYCa
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YceueHHbI KOHYC.
Ceuenue YCEUEHHOTO
KOHYyCa

Tema 7.12
[ap u chepa, ux ceyeHus

Copepxanue yueOHOro MaTepuana

[Map u chepa. B3zaumuoe pacnosnoxkenue chepbl u miaockocTd. CedeHue mapa,
chepsl

Tema 7.13

ITousitue 00 oOBeMe Tena.
OrHoleHne 00BEMOB
[MOXOOHBIX TEI

Coneprkanue y4eOHOro MaTepHuaia

[TonstTre 06 oObeme Tenma. OO0beM Kyba M MPSIMOYTOJBHOTO MapaUIeICIHIe .
Ob6vem mpusMbl W muwIuHApa. OTHouIeHHEe O00BEMOB  MOJOOHBIX — Tell.
['eomMeTprueCKHUil CMBICIT ONIPEACTUTENS 3-TO MOPSIKA

Tema 7.14
O0BEMBI u [UIOLIAIA
MTOBEPXHOCTEH TEI

Copep:xanue yueOHOro MaTepuana

O6bemMbl mupamubl U kKonyca. O0bem mapa. [Tnomaau noBepxHocTeit Ten

Tema 7.15
KoMmOunnammu
MHOTOTPAaHHUKOB U TEJ

Coneprxanue yueOHOro Matepuasia

KomOuHanmm reoMeTpuaecKux Tel

HpaKTI/IquKOC 3aHATUC

BpaLIEHUs
Tema 7.16 Coneprxanue yueOHOro MaTepuaa
['eomeTpuueckue Hcnonb3oBaHne KOMOHMHAIMI MHOTOTPAaHHUKOB W TEJ BpAIIEHUS B IMPaKTHKO-

KOM6I/IH8.I_[I/II/I Ha IMPAKTHKE

OPHCHTHPOBAHHBLIX 3a/jladax

[IpakTrueckoe 3aHsATHE

Tema 7.17
Pemenue 3a7ad4.
MHoOrorpaHHukn W Tena
BpalleHus

Coneprxkanne yueOHOT0 MaTepuasia

OO0BbeMbI rmjaonraau MMoBEPXHOCTHU MHOTOTPAHHUKOB U TCJI BpallICHUA

KonTtponbHas pabora

Pa3nen 8. IlepBooGpa3znasn

(pyHkuum, ee npuMeHeHue

Tema 8.1

[TepBooOpa3Has ¢yHKIUH.
[TpaBuiia HaXO0XKICHUA
epBOOOPA3HBIX

Conepxkanue yaeOHOro MaTeprania

3ajaya O BOCCTaHOBJIEHUMHU 3aKOHA JBM)KEHMsSI 1O M3BECTHOH ckopocTu. [loHsTHE
uHTerpupoBanus. O3HaKOMJIEHHE C TOHSATHEM MHTErpaja W MepBooOpasHOM uis
¢ynkuun y=f(x). Pemenue 3amau Ha CBsI3b NepBOOOpa3sHONM U €€ MPOU3BOIHOM,

OK-01,
OK-02,
OK-03,
OK-04,
OK-05,
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BBIUUCIICHHE TMEPBOOOpa3HOM i maHHOW QyHKiuu. Tabmunma Qopmyn amis
HaXO0XXJICHHUS NEPBOOOPa3HbIX. M3yueHue npasuiia BEIYUCICHUS IEPBOOOPA3HOIA 4

HpaKTI/I‘-IeCKOC 3aHATUC

OK-06,
OK-07,
JIP 13
IIK 2.1

Bcero: 220

Iloo munom y’{€6H020 3aHAMUSL 015 ueﬂeﬁ HacmoAwezo ()OKymeHma noHUMAeniCcss munoJiocus y’{€6Hblx 3AHAMULL:

Kon

O~ wdMNDEFE O

Bun zagarui

BBogHoe yuebHoe 3aHsATHE

Y4eOHoe 3aHATHE 110 U3YYEHUIO U IEPBUYHOMY 3aKPEIUICHUIO MaTepHana

VYyebHOe 3aHsATHE TI0 3aKPEIUICHUIO 3HAHUH U CTIOCOOOB JIEHCTBUIMA

YyeOHOe 3aHATHE KOMILJIEKCHOT'O MPUMEHEHHUSI 3HAHUH U CIIOCOOOB JICHCTBUI
VYueOHoe 3aHsATHE 10 0000IIEHHIO ¥ CUCTEMATH3aLMHK 3HAHUI U CIIOCOO0B JeHCTBHI
YyeOHOe 3aHATHE TI0 MPOBEPKE, OIICHKE U KOPPEKIIMU 3HAHUH M CIIOCOOOB JICHCTBHI
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3. YciaoBus peajm3ainuu NporpaMmmbl 001eo0pa3oBaTebHOM JUCHUILIHHBI

3.1. Jlnsa peanu3anmuu NPOrpaMMbl JHCHUIUIHHBI [JOJKHBI OBITH TPETyCMOTPEHBI
cieayiolue crnenuajbHble IOMeIeHus

Peanmu3arnus mporpaMMbl JTUCITUTUIMHBI TPEOYET HATMYUs y9eOHOTo KaOWHETa MAaTEeMAaTHKH.
O06opynoBaHue yueOHOro KabuHeTa:

- TOCAJI0YHBIC MECTA M0 KOJMYECTBY 00YJArOIIUXCS;

- pabouee MeCTO TpenoiaBaTes;

- KOMIUIEKT Y4eOHO-HATJISIIHBIX TIOCOOHIA;

- KOMIUJICKT 3JIEKTPOHHBIX BUJICOMATEPHAIIOB;

- 3aJ1aHus JJI1 KOHTPOJIBHBIX PaboT;

- mpoecCHoHAIEHO OPUEHTUPOBAHHBIC 33 1aHHUS,

- MaTepHalIbl HK3aMeHa.

TexHu4eckue cpecTBa 00yUCHUS:

- IEPCOHAJIBHBIN KOMITBIOTED C JTUIICH3MOHHBIM IIPOTPAMMHBIM 00€CIICUCHUEM;

- IPOEKTOP C IKPAHOM.

3.2. UudopmanuonHoe odecrneyenue 00yueHus

1. OcHoBHBIE MeYATHLIC U3TAHUA

1. Maremaruka: yueOHuk/ bammakoB M.U.- 2-¢ w3xa., crep. - M: KHOPYC, 2019.
(Cpennee npodeccruoHanbHOE 00pa30BaHUE)

2. Maremaruka: anreOpa ¥ Hadaja MaTeMaTHYeCKOTO aHaim3a, reomerpus. Anrebpa u
Hayaja Matematnyeckoro ananusa. 10-11 knacc. Anumos 111 A., Koasarun FO.M., Tkauesa M.B.
u apyrue. - M: Ilpocsemenue, 2022.

3. Maremarnka: anreOpa ¥ Hadajla MAaTEeMAaTUYECKOTO aHaM3a, TeoMeTpus. [ eomerpus.
10-11 knacc. Aranacsn JI.C., byry3os B.®., Kagomues C.b. u npyrue. - M: [Ipocsemenue, 2022.

4. Maremartuka: anreOpa 1 Hauajga MaTeMaTHYeCKOro aHanusa, reometrpus. 10—11 kmaccsl.
AnreOpa u Haudana maTemMaruueckoro aHamuza. B 2 4. Yacte 1: YueOHuK a1 ydammxcs
o0Opa3oBaTenbHbIX Oopranuzanuii (6a3oBsiii ypoBenb)/Mopakosud A.l'., Cemenos I1.B.; Yacts 2.
3amayHuK AJI ydaimxcs o0pa3oBaTelbHBIX opranu3anuii (6a3oBblit ypoBeHb)/ Mopakosuy AT
u Apyrue; noa penakuueid Mopakosuua A.I'. - M: Muemo3una, 2018.

6. Maremaruka: anrebpa ¥ Hayala MaTeMaTHYeCKOrO aHanu3a, reomerpus. Anrebpa u
Hadayma MaremMarudeckoro aHanm3a. 10 knacc. Hukonsckuit C.M., IToranoB M.K., Pemernukos
H.H. u npyrue. - M: IIpocsenienue, 2021.

7. Maremaruka: anrebpa ¥ Hayala MaTeMaTHYeCKOTO aHanu3a, reomerpus. Anrebpa u
Hadayia Maremarudeckoro ananu3za. 11 kmacc. Hukonasckuii C.M., IloranoB M.K., PemeTnnukor
H.H. n npyrue. - M: IIpocsemenne, 2021.

8. Maremaruka: anreOpa 1 Hadajga MaTeMaTHYECKOTO aHaIu3a, reomeTpus. [ 'eomerpus.10-
11 xmacc. IloropenoB A.B. Maremaruka: anrebpa M Hauyajda MaTeMaTHUYECKOIrO aHaju3a,
reoMerpus. ['eomerpust.10-11 knacc. [loropenos A.B. - M: IIpocsemenue, 2019.

9. Maremaruka: areOpa 1 Hadajga MaTeMaTHIECKOTO aHalln3a, TeomeTpus. [ eomerpus. 10
kiacc. Anekcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipoceemenue, 2021.

10. Maremaruka: anreOpa U Hadaa MaTeMaTHYECKOTO aHamu3a, reometpus. ['eomerpus. 11
kiacc. Anekcanapos A.Jl., Bepuep A.JL., Peokuk B.U. - M: [Ipoceemenue, 2021.



11. MaremMaturka: areOpa 1 HadaJla MaTeMaTHIeCKOro aHaim3a, reometpus. 10 kmacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBemenue".

12. MaremaTuka: anredpa U Hadajga MaTeMaTUYEeCKOTO aHaju3a, reomeTpus 11 kiacc.
Bepnep A.JL., Kapn A.Il. U3natensctBo "[IpocBenienue".

13. Maremarnka: anredpa ¥ Hayajla MaTeMaTHIECKOTO aHaIn3a, reoMeTpus. Anredpa
Y Havaja MaTeMaTH4ecKoro aHaausa (B 2 yactsax) (B 2 yactsx). 10-11 kmacc. Yacts 1: MopakoBud
A.T'., CemenoB II.B.; Hacts 2: MopakoBuu A.I'. u gpyrue; noa penakuuein Mopakosuua Al
"MOLL MHEMO3HNHA".

14. Maremaruka: anrebpa U Hayajla MaTeMaTHUYECKOIr0 aHalIKu3a, reoMeTpus. Airedopa
U Havasla MateMaruuyeckoro ananusa. 10 kimacc. Mypasun ['.K., Mypasuna O.B. U3narenscTtBo
"ITpocBenienue".

15. Marematuka: anreOpa 1 Hayaja MaTeMaTHYECKOTO aHAIIN3a, TeoMeTpHs. Anredpa
Y HayaJla MateMaruuyeckoro ananusa. 11 kimacc. Mypasun ['.K., Mypasuna O.B. U3narenscTtBo
"[IpocBemieHue".

16. Martemaruka: anrebpa M Hayala MaTeMaTH4YEeCKOIO aHaau3a, T'eOMEeTpPHs.
I'eomerpus. 10 kitace. Cmupnos B.A., CmupnoBa .M. "U3narensctBo "lIpocBemenne".

17. Maremaruka: anrebpa ¥ Hayala MaTeMaTHYEeCKOIO aHaau3a, T'eOMEeTpPHs.
I'eomerpus. 11 knacc. CmupnoB B.A., CmupnoBa .M. U3znarensctBo "lIpocBemenue.

18. Maremaruka. ['eomerpusi. 10 wmacc. Mep3nsik A.l'., Homuporckuit I.A.,
[Tononckuii B.b., AAxup M.C.; nox pengaxuueii [Tononsckoro B.E. M3narensctso "[IpocBenienue".

19. Maremaruka. ['eomerpusi. 11 wimacc. Mep3nsik A.l'., Homuporckuit I.A.,
[Tononckuit  B.b., Axup M.C.; mnoa penakuueir Ilomonsckoro B.E. "M3gatensctBO
"[IpocBemieHue".

2. DJIEeKTPOHHbIE U31AHUS

1. Beepoccuiickue uatepHeT-onmumMmnuanbl. - URL: https://online-olympiad.ru / (nata
oOpatuenusi: 12.07.2022). - TekcT: 31€KTPOHHBII.

2. Enunas xomutekiust udpoBeix 00pa3oBaTeabHbIX pecypcoB. - URL: http://school-
collection.edu.ru (nara obpamienus: 08.07.2022). - TekcT: 31EKTPOHHBIH.
3. NupopmarmonHas cucrema «EIiMHOE OKHO T0CTyIa K 00pa30BaTeIbHBIM

pecypcamy». - URL: http://window.edu.ru/ (mara obpamienus: 02.07.2022). - Tekcr:
JJIEKTPOHHBIN.

4. Hayunas snexrponHas 6udanoreka (HIB). - URL: http://www.elibrary.ru (nara
obpamenus: 12.07.2022). - TekcT: 3MeKTPOHHBI.

5. OTkpbIThIH KOMUTEK. MaTtemaruka. - URL: https://mathematics.ru / (nata
obpamenust: 08.06.2022). - TekcT: 3MEKTPOHHBIH.

6. [ToBTopuMm marematuky. - URL: http://www.mathteachers.narod.ru / (nara
oOpamienus: 12.07.2022). - TekcT: 27eKTPOHHBIIA.

7. CripaBOYHHUK M0 MaTeMaTUKe JJIs IIKOJIBHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (zara oopamenus: 12.07.2022). - TekcrT:
AJIEKTPOHHBIN.

8. Cpennsis MaTemMaTudeckasi uHTepHeT mkoia. - URL: http://www.bymath.net/

(mata obpamenus: 12.07.2022). - TekcT: 2MeKTPOHHBIH.
9. denepanbHbiil mopran «Poccuiickoe odpazoanuey. - URL: http://www.edu.ru/ (mata

06pau1eHH51: 02.07.2022). - Texkcr: 3JI€KTpOHHI)II7L 10.®enepanbHblii HeHTp UHHOPMALMOHHO-00Pa30BaTENbHbBIX
pecypcos. - URL: http://fcior.edu.ru / (mara obpamenust: 01.07.2022). - TekcT: 37I€KTPOHHBIHA
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4. KoHTPOJIb 1 OlIeHKA Pe3yJbTATOB 0OCBOECHUS 00111e00pa30BaTe/IbHOM 1M CHUILIHHbBI

KoHTpo.1b M O1leHKA pe3yIbTaTOB OCBOCHUS 00111€00pa30BaTeIbHON AUCIUILTUHBI PACKPBIBAIOTCS Yepe3 NUCIUILTHHAPHBIC PE3yIbTaThl, HAlPaBICHHBIC HA
(dopmupoBaHue 00IKX U MPO(PECCHOHATBHBIX KOMIIETCHIIUHI TI0 pa3JiesiaM B TeMaM COJepXKaHus yueOHOro MaTepuaia.

Oo0masi/mpogeccuoHaTbLHAS KOMIIETEHIIUS

Pa3zgen/Tema

Tun oleHOYHBIX MEepPONPUSITHS

OK 01. Beibupats cioco0bl perieHus 3aaay
podecCHOHATEHOM NI TEIIEHOCTH
IPUMEHHUTEIHHO

K Pa3JINYHBIM KOHTEKCTaM

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.1,1.2,1.3,14,1.5,1.6

P2 Tems 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Tems1 3.1,3.2,3.3,34

P4, Temn14.1,4.2,43,44,45,4.6,4.7,4.8,49,4.10,4.11
P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5,6.6,6.7,6.8, 6.9, 6.10, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10 I1-o/c,
7.11,7.12,7.13,7.14,7.15, 7.16, 7.17

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

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOSATEIbHAS
pabora

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX paboT

3amuTa TBOPUYECKHUX padoT

3aluTa UHAUBUAYAIbHBIX TPOEKTOB
KonTponbHas padota

BrimonHeHune sKx3aMeHaMoOHHbIX

P 13, Temst 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3anaHui
P 14, Temur 14.1, 14.2, 14.3, 144, 14.5, 14.6
OK 02. Mcnonb30BaTh COBpEMEHHBIE P1,Temal1,1.2,1.3,14,1.5,1.6 TectupoBanue

CpEeICTBa MOUCKA, aHAJIN3a U UHTEPIIPETAlUU
nH(popmMaluu, 1 UHGOpPMaLIMOHHBIE
TEXHOJIOTUH IS BBIIIOJIHEHUS 3a]a4
npoeCCHOHATLHOM J1eATENbHOCTH

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P2, Temr1 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temr1 3.1,3.2,3.3,3.4

P4, Tems14.1,4.2,43,4.4,4.5,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

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

P 8, Tems! 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, 10.4

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7

VYerHbll onpoc

MaremaTudecKkuii TUKTAHT
NHnuBuayanbHas caMOCTOSTENbHAS
pabota

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKUX padoT

3amuTa TBOPUYECKHUX padoT

3amuTa UHAUBUIYATbHBIX TPOCKTOB
KonTponbhas pabota




P12, Temsr 12.1,12.2,12.3,12.4
P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5, 14.6

BBIHOHHGHI/IG 3K3aMCHAIIMOHHBIX
3aIaHUN

OK 03. IlinanupoBath U peaan30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE,
NPEINPUHIMATEIBCKYIO ICATEIILHOCTD B
npodeccuOHaIBHOM cepe, UCTI0Th30BaTh
3HaHUS 110 (UHAHCOBOM IPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX CUTYaIUSIX

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.l,1.2,1.3,1.4,1.5,1.6

P2, Temr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temn1 3.1,3.2,3.3,3.4

P4, Tems1 4.1,4.2,43,4.4,4.5,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temnr 5.1,5.2

P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5,6.6,6.7,6.8, 6.9, 6.10, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 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, Temmr 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5, 14.6

TectupoBanue

VYcrHblii onpoc

MareMaTH4ecKuil TUKTAHT
NuauBuayanbHas caMOCTOSATEIbHAS
pabora

[IpencraBnenue pe3yabTaToB
NPaKTUYECKUX paboT

3aiuTa TBOPUYECKUX padoT

3ammTa HHANBUAYAIBHBIX TIPOCKTOB
KonrponsHas pabora

BrimonHeHne sk3aMeHaIMOHHBIX
3aJlaHuN

OK 04. 3ddexTrBHO B3aMMOICHCTBOBATD U
paboTaTh B KOJJIEKTUBE H KOMaHIE
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.l,12,1.3,1.4,1.5,1.6

P2, Temn1 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temnr 3.1,3.2,3.3,34

P4, Temn14.1,4.2,4.3,4.4,4.5,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

P 6, Temn1 6.1, 6.2,6.3,6.4,6.5,6.6,6.7,6.8, 6.9, 6.10, 6.11
P7, 6 Temst 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9,7.10, 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, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P11, Temer 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

TectupoBanue

YeTHBIN onpoc

MaremaTuyecKuii TUKTAHT
NHauBunyanbHas caMOCTOSTENbHAS
pabora

[IpencraBnenue pe3yapTaToB
MPAKTUYECKUX paboT

3ammrTa TBOPYECKUX paboT

3amuTa UHAUBUIYATbHBIX POCKTOB
KonTponbnas pabota

Brlinonnenue 3x3aMeHaliuOHHBIX
3a7aHui
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P 13, Temsr 13.1, 13.2,13.3, 13.4, 13.5, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5, 14.6

OK 05. OcyiiecTBisiTh YCTHYIO U
MUCbMEHHYI0 KOMMYHUKAIIMIO Ha
roCyJ1IapCTBEHHOM fA3bIKe Poccuiickoin
denepanuu ¢ yueToM 0COOCHHOCTEH
COLIMAJIBHOTO U KYJBTYPHOI'O KOHTEKCTA
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.l,12,1.3,1.4,1.5,1.6

P2, Tems1 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temn1 3.1,3.2,3.3,3.4

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10, 4.11
P 5, Temrr 5.1, 5.2

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

P 8, Temrur 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, 104

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1,12.2,12.3,12.4

TectupoBanue

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NunuBuayanbHas caMOCTOSITENIbHAS
pabota

[IpeacraBnenue pe3yabTaToB
MPAKTUYECKHUX padoT

3amuTa TBOPUYECKHUX padoT

3almmTa UHAUBUAYAIbHBIX IPOEKTOB
KounTponbnas pabota

BrinonHeHune 3x3aMeHamOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3a1aHui
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145, 14.6
OK 06. IIposiBnsATh rpask1aHCKO- P1,Temal.1,1.2,1.3,14,1.5,1.6 TectupoBanue

MaTPUOTUYECKYIO MO3ULHUIO,
JEMOHCTPUPOBATH OCO3HAHHOE IOBEICHHUE HA
OCHOBE TPAJUIIMOHHBIX 00II€YETOBEYECKIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM
rapMOHH3ALMN MEXHAIIMOHAIBHBIX U
MEKPEJIIUTNO3HBIX OTHOIIEHUH, IPUMEHSTh
CTaHAApTHl aHTUKOPPYILIMOHHOTO NTOBEECHUS
JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P 6, Temni 6.1, 6.2,6.3,6.4,6.5,6.6,6.7,6.8, 6.9, 6.10, 6.11
P7, Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9, 7.10, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

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

P 14, Temsr 14.1, 14.2, 143, 14.4, 14.5, 14.6

YeTHBIN onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOSATENbHAS
pabota

[IpencraBnenue pe3yabpTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT

3amuTa MHAUBUIYalIbHBIX TPOEKTOB
KonTponbhas padora

BrinonHeHne sKk3aMeHalMOHHbIX
3a7aHui
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OK 07. ConelicTBOBaTh COXPaHEHUIO
OKPY’KaIOIIEH Cpe/Ibl, peCypcocOepexreHuIo,
MMPUMCHATH 3HAHUSA 00 U3MEHEHNH KJImMara,
IPUHIMIIB OEPEKIIMBOTO TPOU3BO/ICTBA,

3 PEeKTUBHO EHCTBOBATH B YPE3BBIYANHBIX
CHUTYaIHsIX

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P1,Temal.l,1.2,1.3,1.4,1.5,1.6

P2, Temr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temn1 3.1,3.2,3.3,3.4

P4, Temr14.1,4.2,43,4.4,45,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temnr 5.1,5.2

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8, 6.9, 6.10, 6.11
P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6,7.7,7.8,7.9,7.10, 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

P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temmr 11.1,11.2,11.3,11.4,11.5,11.6,11.7

P12, Temsr 12.1, 12.2,12.3, 12.4

TectupoBanue

VYerHbll onpoc

MareMaTnyeckuii TUKTaHT
WuauBuyanbHas caMOCTOSTENbHAS
pabora

ITpencraBnenue pe3ynbTaToB
IPAaKTUYECKUX paboT

3aiuTa TBOPUYECKUX padoT

3amyTa MHANBUAYAIBHBIX TIPOCKTOB
KonrponsHas pabora

Beimonnenmne sK3aMeHaMOHHBIX

P 13, Temst 13.1, 13.2, 13.3, 13.4, 13.5, 13.6 3a1aHui
P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5, 14.6
IIK 2.1 ®opmupoBaTh OyXraiarepckue P1,Temal.1,1.2,1.3,1.4,1.5,1.6 TectupoBanue

MIPOBOJIKU TI0 yYETY HCTOYHHKOB aKTHBOB
OpraHu3aIK Ha OCHOBE pabovero riaHa
CUETOB OYXTaJITEpPCKOTo yuera

JIP 01, JIP 06, JIP 07, JIP 09, JIP 13

P2, Temr 2.1,2.2,2.3,2.4,2.5,2.6

P 3, Temr1 3.1,3.2,3.3,3.4

P4, Temr14.1,4.2,43,4.4,4.5,4.6,4.7,4.8,4.9,4.10,4.11
P 5, Temrr 5.1, 5.2

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

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

P11, Temsr 11.1,11.2,11.3,11.4,11.5,11.6, 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, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4, 14.5, 14.6

VYerHbli onpoc

MaremaTuyecKui JUKTaHT
NuauBuayanbHas caMOCTOSATENbHAS
pabota

IIpencraBnenue pe3yabTaToB
MPAKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT

3amuTa UHAUBUIyaJbHBIX IPOEKTOB
KonTponbhas padota

BrinonHeHne sk3aMeHalMOHHbIX
3aJaHui
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