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PACCMOTPEHO COT'JIACOBAHO

Ha 3acenanuu LK 3am.nupekropa no YMP
00111600pa30BaTEIbHBIX,

COIMATTbHO-TYMaHUTAPHBIX U

€CTECTBEHHOHAYYHBIX

JCITUTLIAH

IMporpamma yueOHo¥ muctmmummasl  OO0/y.04 MaremaTuka pa3paboraHa B
COOTBETCTBUU € TpeboBaHUsIMU DeiepalibHOTO TOCYJapCTBEHHOT0 00pa30BaTeIbHOrO CTaHAapTa
cpeanero obmero odpazoBanus (YTBEpXKAECH NpukazoM MuHHCTEpCTBa 00pa3oBaHMS U HAYKU
Poccuiickoit @eaeparuu ot 17.05.2012 r. Ne 413, B nelicTByromeid peaakuun), OeaepanbHOro
rOCYJITapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPEAHET0 MPOPECCHOHATHLHOTO 00pa3oBaHHS
no crernuanbHoctd 38.02.06 dunanchl (yTBEpXKAEH MpUKa3oM MHHHUCTEPCTBA 0Opa3oBaHHS H
Hayku Poccuiickoit ®@enepanmu or 5 ¢espans 2018 roma r. Ne65) pekOMEHIALUSMH 10
OpraHM3aly  MOJy4YeHHUs cpenHero oOmero oOpa3oBaHHs B Ipelenax  OCBOCHHS
00pa3oBaTeNbHBIX MPOrPaMM CPEIHEro MpodecCHOHAIBHOTO0 00pa3oBaHMs Ha 0a3e OCHOBHOTO
o01miero o0Opa3oBaHusl C y4eToM TpeOOBaHHH (eiepaIbHBIX TOCYAapCTBEHHBIX 00pa30BaTeNbHbIX
CTaHJapTOB M IIOJIy4aeMOHl CHEUAJIbHOCTH CpPEIHEro MNpoQeccCHOHAIbHOIO 00pa3oBaHus,
OpUMEpHOM mporpaMMmon ydeOHOW IucHUIUIMHBI «MaremaTuka» ans mnpodeccrnoHalIbHbBIX
o0pa3oBaTeNbHbIX OpraHu3auuii, pexkomeHjaoBaHHoW denepaabHbIM roCy1apCTBEHHBIM
OIOKETHBIM ~ 00pa30BaTENbHBIM  YUPEKICHHEM  JOMOJIHUTENBHOTO  MPOECCHOHATHHOTO
oOpazoBanus «MHCTUTYT pa3BuThs npodeccuoHaibHoro oodpazoBanus» (manee — O®BIOY 10
«MPIIO») B KauecTBE MPUMEPHON MPOrPaMMBI JIJIsl peaan3aluu OCHOBHOM MpodeccuoHaNbHON
obpazoBarenbHoi mporpammbl CIIO Ha 6aze OCHOBHOTO OOIIEro oOpa3oBaHMs C MOJIyYEHHUEM
cpeanero obiiero oopazoBanust, mpoTokos Ne 14 ot «30» HostOpst 2022 T.

Opranuzanusa-pa3paboTyukK:
['ocynapcTBeHHOE OFOKETHOE TTpodhecCHOHATbHOE 00pa30BaTeIbHOE YUpekKACHHEe MOCKOBCKOM
obnactu «CeprueBo-Ilocaackuit KOImemK»

ABTOp-pa3zpabOTYHK:
Munaesa O.A. -npenonasarens ['BIIOY MO «Ceprueso-Ilocanckuii Komiem»
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1. ObIAA XAPAKTEPUCTHKA PABOYEM IMPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI «MatemaTuka

1.1. MecTto AUCHMIUIMHBI B CTPYKType MpodeccHOHATbHOI 00pa3oBaTeIbHOI
nporpammsl CI10:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» SBISIETCS 005A3aTENbHON YacThIO
0011e00pa30BaTENbHOrO LMKIA 00pa3oBaTeabHON IMporpaMMbl B cooTBeTcTBUM ¢ DPI'OC mo
cunenuaiapHocT 38.02.06 duHaHCHI.

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTAThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Heap AMCHUILIHHBI

Copepxanrie  MporpaMMmbl  0OIIE0Opa3oBaTeIbHOW  JUCHHMIUIMHBI — «MareMmaTrukay
HAIPABIICHO HA JIOCTIKEHUE PE3yJIbTATOB €€ U3y4eHHUs B COOTBeTCTBHH ¢ TpeboBanusmMu ®I'OC
COOQ c¢ yuerom npodeccuonanbroi Hanpasiennoctn @I'OC CIIO.

1.2.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 001Ie00pa30BaTeIbHON IMCUUILIMHBI B
coorBercTBHHU ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue AUCHUIUTHHA UMeeT npu popmupoBanuu u pazButun OK u I1K.

OK 01. Beibupats criocoObl pemieHus 3a1a4 npodecCHOHaIbHON ASATEIbHOCTH MPUMEHUTEIIBHO
K pa3JINYHbIM KOHTEKCTaM;

OK 02. OcyuiecTBiaTh MOUCK, aHANU3 W HHTEpIpeTalnuio HH(opManuu, HEOOXOAUMON Aiis
BBITIOJTHEHUS 3a/1a4 MPOPECCHOHATBHON JIeSITSIIHOCTH;

OK 03. IlnanupoBaTh W peaM30BBIBATH COOCTBEHHOE MPOPECCHOHATHPHOE W JIMYHOCTHOE
pa3BuTHE;

OK 04. PaGoTtaTh B KOJUIEKTHBE W KOoMaHje, d(PPEKTHBHO B3aMMOJICHCTBOBATh C KOJUICTAMH,
PYKOBOJCTBOM, KIIHEHTaMHU;

OK 05. OcyuiecTBiATh YCTHYIO U NMHUCbMEHHYI0 KOMMYHHUKALIMIO Ha TOCYAapCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢ yueToMm 0COOEHHOCTEH COIMATBLHOTO U KYJIbTYPHOTO KOHTEKCTA,

OK 06. IlposiBIsATh rpakxIaHCKO-MATPUOTUYECKYIO TMO3UINIO, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HAa OCHOBE TPAIUIIMOHHBIX OOIIEUYETIOBEYECKUX IIEHHOCTEH; MPUMEHSTh CTaH/IapThI
AHTUKOPPYIIIMOHHOTO MOBEIACHUS;

OK 07. CopeiicTBOBaTh COXpaHEHUIO OKPYIKaIOLIEH cpelibl, pecypcocOepexeHnto, 3¢p(HeKTHBHO
JIECTBOBATH B UPE3BbIYANHBIX CUTYaLIUSX;

[1K 1.4. CocTaBnsTh IJIaHOBbIE JOKYMEHTBI TOCYJaPCTBEHHBIX U MyHHUIMIIAJIBHBIX YUPEKIACHUN
1 000CHOBAHHS K HUM



O01mue KOMIeTeHIINHU

IInanupyemsie pe3yjbTaTbl 00y4eHHS

I[I/ICIII/II[.]'[I/IHapHLIe

OK 01. Beibupatb crioco0sl
[peLeHus 3a1a4
podeccnoHaTbEHOMI

e TeIbHOCTH TIPUMEHHUTEIEHO
K pa3IMYHBIM KOHTEKCTaM

Oo0urue
- TOTOBHOCTH K TPYIy, OCO3HAHUE ICHHOCTH
MacTepCcTBa, TPYI0II00HE;
- TOTOBHOCTH K AKTUBHOU ACATCIIbHOCTHU

TEXHOJIOTHYSCKON M COIMAJIbHOU HaIIpaBJICHHOCTH,

CIIOCOOHOCTh ~ MHUIIMMPOBATH, IUIAHUPOBATH H
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JACSTEIBHOCT;

- UHTEpEC K pa3JInYHbIM chepam
podecCHoOHATEHOM 1A TEIILHOCTH,

OBnanenue YHUBEPCAIbHBIMU Y4eOHBIMH
MM03HABATEIbHBIMU JCHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKUE JICHCTBHUS:

- CaMOCTOSITEIILHO dbopmynHupoBaTh 17l

aKTyaJIM3MpoBaTh NpobieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
yCTAaHaBJIMBATh CYIIECTBEHHbIM MpPU3HAK WIH

OCHOBAaHUA [JId CpaBHCHHA, KJ'IaCCI/I(bI/IKaIII/II/I H

000OIICHHUS;

OonpeacsAiTb 1EIUW  ACATCIBHOCTH, 3a/aBaThb
MMapaMETPhI 1 KPUTCPHUU UX JOCTUIKCHUA,

- BBIABJISATD 3aKOHOMCEPHOCTU W IIPOTHUBOPCYHA B
PACCMATPUBACMBIX ABJICHUAX,

- BHOCUTHb KOPPCKTHUBBI B ACATCIbHOCTb, OLICHUBATH
COOTBCTCTBHUEC  PC3YJIbTATOB OLICHUBATb

[PUCKU IMOCJIEICTBUI ACATCIIBHOCTH,

LCIIM,

- pa3BHUBATh KPCATUBHOC MBIINIJICHUC IIPU PCUHICHUHN

-BJIaJICTh MCTOAAaMH OOKa3aTCJIbCTB, aJrOpUTMaMH pPCHICHUA

3agad; yMmeHue (QOpPMYIHPOBATH OIpEaCIICHUs,

TEOPEMBI,

AdKCUOMBI H

MIPHUMCHATH Hux, MMPpOBOAUTH J0Ka3aTCIbHBIC

[PACCYXKIACHHUA B XOA€ PCIICHUSA 3a/1a4,

- YMETh ONEPUPOBATh MOHSATHSIMHU: CTCIEHb YHCIA, Jorapupm
UKcia, YMCHHE  BBINOJHATH  BBIYMCICHHE  3HAYCHUH U
[peoOpa3oBaHusl BBIPAKEHUH CO CTEHCHAMU W JiorapupMamu,
[MpeoOpa3oBaHus qPOOHO-PANMOHAIBHBIX BEIPAXKCHHIH,

- YMETH OIIEpUPOBAThH MOHATUSAMH: paLMoOHaJIbHBIE,
MppalOHAJILHBIC, IIOKa3aTCJIbHBIC, CTCIICHHBIC,
lorapu@muyeckue, TPUTOHOMETPUYECKHUE ypaBHEHUS 51
HEpaBEHCTBA, X CHCTEMBI;

YMCTh OHNCPUPOBATL TIOHATUSAMMU: (I)YHKI_II/ISI, HCTIPCPhIBHAS
IMpoOnU3BOJAHAA, nepB006pa3Ha;1, OHpeI[eJIeHHLIP’I
YMETb HAXOAWUTH  IMPOU3BOAHBIC  3JICMCHTAPHBIX

ynxuus,
MHTErpa,
(yHKIMH, MCHOJb3Ysl CHpPaBOYHbIE MaTepuaibl; HWCCIENI0BaTh B
MPOCTEHIINX CiydasX (YHKIMM Ha MOHOTOHHOCTb, HaXOJUTH|
HauOOJbIINE W HaMMEHbIIME 3HA4YeHUS (QYyHKUUMI;
c

CTPOUTH

rpa@ukd  MHOTOUIEHOB UCIOJNb30BAHUEM  ammapara
MaTEMaTUYECKOr0 aHalIW3a; IPUMEHATH IPOU3BOJHYK IIPH
pelIeHnn  3ajad pemarhb

OPUCHTHPOBAHHBLIC 3a/ld4Yd Ha HauOOJbIINEe W HAWNMCHBIINE

Ha JABUXKCHUC, IMPAKTHUKOA
BHAYCHHA, HA HAXOKACHUC ITYTH, CKOPOCTH U YCKOPCHMU,
- YMCTL OIICPpUPOBATH MOHATUAMU: pallUOHAIIbHAA (by'HI(I_II/I}I,

MoKasareiabHasi QYHKIMS, CTeeHHAs! PYHKIIHS,

PKU3HEHHBIX TIPOOIIEM

imorapudmuyueckas pyHKINS, TPUTOHOMETPUYECKUE (PYHKITHH,




0) 6a30BBIC UCCIICIOBATEIIbCKUE ICHCTBUS:

- BJIAJICTh HaBBIKAMH Y4eOHO-UCCIICJIOBATEIBCKON 1|
[IPOCKTHON NEATEIHHOCTH, HABBIKAMU Pa3pelICHUS]
po0em;

BBISIBJIATh PUYMHHO-CJICICTBCHHBIC CBS3M U
AKTyaJIM3MPOBaTh 3aJiady, BBIJBUTATh THIIOTE3Y €€
HAXOIUTh apryMeHThI TUTST

[PCIICHUA,

J1I0Ka3aTCJIbCTBaA CBOHMX yTBGp)KIIGHHﬁ, 3a1aBaTb

[apaMeTpbl U KPUTEPUU PELICHNUS;

AHAJIM3UPOBATE IIOJYUCHHBIC B XOJC PCHICHUA

3ada4yn pE3yJIbTaTbl, KPUTHUYCCKHU OLCHHUBATHL UX|

JIOCTOBCPHOCTb, IIPOrHO3UPOBATL H3MCHCHHC B

HOBBIX YCJIOBUAX;
-~ YMCTb IICPCHOCUTH 3HAHHA B IIO3HABATCIBHYIO U
IMIPAKTUYCCKYIO obactu KHU3HCACATCIIBHOCTH,

YMETb HHTCIPUPOBATH 3HAHHA U3  Pa3HbIX|

MpeAMETHBIX 00J1acTel;

BBIABUT'AaTh HOBBIC niacu, npeajiaraTtb
OPHUTMHAJIBHBIC IMTOAXOJAblI U PCUHICHU S,
CIIOCOOHOCTH HUCIIOJIB30BaHUA

MO3HABATEILHOM U COLMAIbHOM IMPaKTUKE

1 Hux B|

0OpaTHbIC PYHKINHU; YMEHHE CTPOUThH TPaAPHUKH U3YIEHHBIX
(YHKIMH, HCTIONIB30BATh IpaUKU MPU U3YUSHUH TPOLIECCOB U
3aBUCUMOCTEH, IPU PELIEHUHN 3314 U3 IPYTUX yUYEOHBIX
[IPEIMETOB U 3aJa4 U3 PEalbHOM KU3HU; BbIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX/ly BEJIMUYNHAMU;

- YMETh PELIaTh TEKCTOBBIE 33a4l Pa3HbIX TUIIOB (B TOM YHCIIE
Ha MPOLIEHTHI, 10JIM U YacTH, Ha IBUXKEHUE, paboTy, CTOUMOCTb
TOBapOB U YCIYT, HAJIOTH, 331a4d U3 00J1acTH yIpaBICHUS
ITMYHBIMU ¥ CEMEHHBIMH (DMHAHCAMU); COCTABIISIT BEIPAKECHUS,
YpaBHEHMsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
1iCCIIeI0BaTh MMOYYEHHOE PELICHUE U OLICHUBATh
[1PaBONI0100HOCT PE3YJIbTATOB;

- YMETb ONIEpUPOBATH MOHATHIAMMU: CpeHEe apu(PMETHUUECKOE,
MenraHa, HauboJibllee U HaMMEHbIlee 3HaUeHHsI, pa3Max,
criepcusi, CTaHAaPTHOE OTKJIOHEHHE YHCIIOBOrO Habopa; yMeTh
13BJIEKAaTh, MHTEPIIPETUPOBATh UHPOPMAIIHIO, IPEICTABICHHYIO B
Ta0auIax, Ha quarpaMmax, rpadukax, oTpakaronryr CBONCTBa
[pEaJIbHBIX MTPOLIECCOB U ABJICHUH; MPEJCTABIATH HH(OPMALIUIO C
[TOMOIIBIO TAOJUI] ¥ JUarpamMm; UCCIe0BaTh CTATUCTUYECKHE
[TaHHbIE, B TOM YHUCIIE C IPUMEHEHHEM IpaduecKuX METOI0B U
PIIEKTPOHHBIX CPEACTB;

- YMEThb ONEPUPOBATH MOHATHAMMU: CIIy4aifHBIN OIBIT U CIy4YaiHOe
COOBITHE, BEPOSTHOCTD CIIYy4aiHOTO COOBITHS; YMEHHE BBIUUCIISATh
BEPOSTHOCTH C UCIIOJIb30BaHUEM I'paUUECKUX METOIOB;
MPUMEHSTH (POPMYITBI CIIOKEHUSI M YMHOKCHUST BEPOSITHOCTEH,
KOMOMHATOpHBIE (PaKThl U (HOPMYJIBI IIPU PELICHUH 33/1a4;
OLICHUBATh BEPOSITHOCTH PEANIbHBIX COOBITHIA; 3HAKOMCTBO CO
CITyJaifHBIMHU BETMIMHAMHI, YMEHHE TIPUBOIUTH TPHMEPHI




[TPOSIBIICHUS 3aKOHA OOJIBIIINX YUCEIl B TPUPOIHBIX U
0OI1IECTBEHHBIX SBIICHUSAX;

- YMETh OIEPUPOBATH MOHATUSAMU: TOUYKA, MPSIMasi, TUIOCKOCTb,
[IPOCTPAHCTBO, IBYT'PAaHHBIN yTOJI, CKPEIIUBAIOIINECS IPSIMbIE,
[apajyiebHOCTh U MEPIEHIUKYISPHOCTD MPSIMBIX U IJIOCKOCTEH,
[YTOJI MEXKAY IPSIMBIMH, YTOJI MEKIY MPSIMON U TIOCKOCTBIO, YTOJI
MeX 1y TUIOCKOCTSIMH, PACCTOSTHUE OT TOYKH J0 TNIOCKOCTH,
[paccTOsIHUE MEXAY MPSMBIMHU, PACCTOSIHHE MEXY TUIOCKOCTSIMHU;
[YMEHHE HCIIOJIB30BATh MPH PEIICHUH 33/1a4 H3y4eHHBIC (DaKThI U
TeOpEeMBbI INIAHUMETPUH; YMEHHE OIICHUBATH Pa3Mepbl OOHEKTOB
OKPY’KaIOIETo MHUPA;

- YMETh ONEPUPOBATH MOHSATUSIMU: MHOTOTPAHHUK, CEYCHUE
MHOTOTpaHHUKA, KyO, mapaienenume], Ipu3Ma, mupaMuia,
(urypa 1 moBEepXHOCTh BpallleHus, IIMIMHIP, KOHYC, 11ap, chepa,
cedeHus (GUTyphl BpallleHus, TUIOCKOCTb, Kacaromascs chepsl,
[AIAH]IPA, KOHYCA, TUTOMIA(b TOBEPXHOCTH MTUPAMU/IBI, TIPU3MBI,
KOHYycCa, IIWIMH/PA, TUIoIaab cQepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapajuIeIeNnIe/Ia, TMPAMHIBI, TIPU3MBL,
[MIMHAPA, KOHYCA, [apa; yMEHHe N300pakaTh MHOTOTPAaHHUKH U
[MOBEPXHOCTH BpAILIEHUs, IX CEUECHHUS OT PYKH, C TOMOIIbIO
YePTEKHBIX UHCTPYMEHTOB U SJIEKTPOHHBIX CPECTB; YMEHUE
[pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHUE
[pacro3HaBaTh MPaBUIbHBIE MHOTOTPAHHUKH,

- YMETh ONEPUPOBATH MOHSATUSMU: JIBIKEHHE B TIPOCTPAHCTBE,
MoT00HBIE (GUTYPHI B TPOCTPAHCTBE; MCIIOJIH30BaTh OTHOIICHUE
rionaiel moBepxHocTel 1 00beMOB OIOOHBIX (GUTYp HpU
[pEILICHIH 3a]1aY;

- YMETh BBIYUCIIATH TEOMETPHUSCKHE BEJTMYNHBI (JJIMHA, YTOJI,




[I0111a/1b, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCIIOIB3YS N3yUCHHBIE
(hOpMYJIBI 1 METOJIBI;

- YMETh OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUKH, BEKTOP, KOOPAMHATHI BEKTOpa,
CKaJIIpHOE MPOU3BENICHHUE, YTOJ MEX1Yy BEKTOPAMHU, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YUCIIO; HAXOAUTB C
[TOMOILBIO N3yUYEHHBIX (POPMYJT KOOPJUHATHI CEPEIUHBI OTPE3Ka,
[pacCCTOSIHUE MEXY IBYMSI TOUKAMU;

-yMETh BbIOUpaTh MOAXOAAIIUN U3yUYEHHBIH METO JAJIsl PELECHUS
3aauu, paclo3HaBaTh MaTeMaTHYeCKue (PaKThl U
MaTeMaTHYeCKUE MOJIETN B IPUPOIHBIX U OOIIECTBEHHBIX
SIBICHUSIX, B HCKYCCTBE; YMEHHUE ITPUBOJUTH IPUMEPHI
MaTeMaTHUECKUX OTKPBITUH POCCUHCKOM U MUPOBOM
MaTeMaTHUeCKOM HayKH.

-YMETb OIIEpUPOBATh NOHATUSAMHU: ONPEIEIICHNE, AKCUOMA,
TeopeMa, ClIe[ICTBHE, CBOMCTBO, MPU3HAK, 10Ka3aTeIbCTBO,
[paBHOCUJIbHBIE (DOPMYIHPOBKU; YMEHHE (POPMYIHUPOBATH
0OpaTHOE 1 MPOTHUBOIIOJIOKHOE YTBEPKAECHHUE, IPUBOIUTH
[IpUMEPBI U KOHTPIIPUMEPBI, UCIIOJIB30BATH METO/
MaTEMaTHYECKON MHAYKLNN; TPOBOAUTD JOKA3aTEIIbHbIE
[pacCyIeHUsI IPU PELICHUH 33]1a4, OLICHUBATh JIOTHYECKYIO
[TPaBHJIBHOCTb PACCYKICHMUIA;

- YMETb OIIEPUPOBATh MOHATUSIMU: MHOKECTBO, TOJIMHOXKECTBO,
oTiepaly HaJl MHOXKECTBAMH; YMEHHUE UCIOIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIH armapar Jyuisi OMUCaHHsI peaJIbHBIX MTPOLIECCOB U
SIBJIGHU TIPU PEILIeHUH 33/a4, B TOM YHCIIE U3 APYTUX YUeOHBIX
[IpEeIMETOB;

- YMETh OIEpUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad, nepeso,




KT, Tpad Ha TUIOCKOCTH; YMEHHE 3aaBaTh U OMUCHIBATH rpadbl
[Pa3IMYHBIMU CIIOCOOAMU; MCTIOJIB30BATh rPpadbl MPHU PELICHUN
3ajay;

- yMETb CBOOOHO ONIEPUPOBAThH MOHATHSIMU: COUETAHUE,
[IepEeCTaHOBKA, YUCIIO COUETAHUHN, YUCIIO NIEPECTAHOBOK; OMHOM
HproTOHA; yMeHUe NPUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccy>kKIeHMs JUIs PeLIeHus 3ajay;

-yMETh OTIEPUPOBATH MOHATHSAMHE: HATYPaJTIbHOE YUCIIO, [IENI0e
YICIIO0, OCTATOK 10 MOYJIIO, pPalliOHAJILHOE YHUCIIO,
MppaMoOHAIEHOE YHCII0, MHOYKECTBA HATYPAJIbHBIX, I[EIIBIX,
[pallMOHANIBHBIX, JEUCTBUTEIBHBIX YHCENT, YMEHUE HCIIOIb30BATh
[IPU3HAKY JETUMOCTH, HAUMEHBIINN OOIINI 1eTUTENb U
HauMeHblIee olI1ee KpaTHoe, alroput™ EBkinja npu peieHuu
3a]1a4; 3HAKOMCTBO C PA3JIMYHBIMH [TO3UIIMOHHBIMU CUCTEMaMHU
CUHCIICHUS;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHSATHSIMH: CTETIEHB C LIETBIM
MoKa3aTesieM, KOpeHb HaTypaJIbHOW CTETIeHH, CTETICHD C
[paIIMOHAIEHBIM TTIOKa3aTeNIeM, CTETIICHb C IEHCTBUTEIHHBIM
(BeIIeCTBEHHBIM) TIOKa3aTeleM, JIorapudm vrciia, CHHYC,
KOCHHYC U TAaHT€HC IPOU3BOJILHOTO YHCIIA;

- YMETb ONIEPUPOBATH MOHATHAMM: TOKAECTBO, TOXKIECTBEHHOE
peoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPAaBHEHU I
11 HEpaBEHCTB, PABHOCUJIBHOCTh YPaBHEHH, HEPABEHCTB U
CHCTEM, palluOHAJIbHbIE, UPPALlMIOHANIbHBIE, [TOKA3aTeNIbHBIE,
CTETIeHHBIE, TOTapU(PMUUECKUE, TPUTOHOMETPHUECKHUE
YpaBHEHUsI, HEPaBEHCTBA U CHCTEMBI; YMEHHUE peliaTh YpaBHEHHUS,
HEPaBEHCTBA U CHCTEMBI C IIOMOIIBIO Pa3IMYHBIX TPUEMOB;
[peraTh ypaBHEHH, HEPABEHCTBA U CHCTEMBI C TAPAMETPOM;




[IPUMEHSTH YPaBHEHHsI, HEPABEHCTBA, MX CHCTEMBI JJISl PEIICHUS
MaTeMaTHYECKUX 3a/1a4 U 33/1a4 U3 Pa3InYHbIX 00JIacTei HAYKH U
[p€AIbHOM JKU3HU;

-yMETb CBOOOJIHO ONEpUPOBATh MOHATUAMU: rpaduk QyHKIHH,
oOpaTtHast GyHKIUS, KOMIIO3ULIHUS PYHKIIUN, THHEHHAS (QyHKIINS,
KBaJpaTU4Has GYHKLHUA, CTeNIeHHas QYHKIUA C LEIbIM
[oka3aTesieM, TPUrOHOMeTpu4eckrue GyHKINU, 0OpaTHbIE
TPUTOHOMETPHUYECKUE (PYHKITNH, TOKa3aTeIbHAs U
imorapu@muueckas pyHKINUN; yMEHUE CTPOUTH TpapuKu
(yHKIMH, BBITOTHATH TpeoOpa3oBaHus rpaduKoB (HyHKIIHIA;
[YMEHHE MCII0JIb30BaTh rpaduku GyHKIHN IS H3yICHUS
[IPOLIECCOB U 3aBUCUMOCTEH MPH PEeILICHUH 3aj1au U3 IPYTUX
y4eOHbIX IPEIMETOB U U3 PeanbHON KU3HU; BBIPAXKaTh
(hopMynaMu 3aBUCUMOCTH MEX]ly BETUUYUHAMU;

YMEHHE CBOOOIHO OIEPUPOBATh MOHATUAMU: YETHOCTh (DYHKIIUH,
MEPUOTNIHOCTD (DYHKIIMH, OTPAaHHYEHHOCTD (DYHKITHH,
MOHOTOHHOCTH (YHKIMH, SKCTpeMyM (yHKIIUHU, HAUOOJIbIIee U
HaMEHbIIIee 3HaYCHUsT PYHKIINU HAa IPOMEKYTKE; yMEHUE
MPOBOJIUTH UCCIIE0OBaHUE (DYHKITUH;

[YMEHHE HCII0JIb30BaTh CBOICTBA M rpaduku GyHKIMH 115
peleHNs ypaBHEHHM, HEpaBEHCTB U 3a/1a4 ¢ TapaMeTpamy;
1300pakaTh Ha KOOPJIMHATHOM MJIOCKOCTH MHOKECTBA PEILICHHH
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

-yMeTb CBOOO/IHO ONEPUPOBATh MOHATUSAMHU:
[1OCIeI0BATEIbHOCTD, apuMeTHyecKas mporpeccus,
reoMeTpuyecKkas mporpeccusi, 0eCKOHEYHO yObIBaroIias
reoMeTpHYECKas IPOTPECCHsl; YMEHHE 331aBaTh
[OCJIeIOBATEIFHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
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(hopmyur;

- YMETb ONEPUPOBATH MOHATHIMH: HEMPEPHIBHOCTH (PYHKITUH,
ACHMIITOTHI rpaduka GyHKINH, IEpBast U BTOPAst IPOU3BOIHAS
(bYHKIINH, TEOMETPHYECKUN 1 (PU3NIECKUI CMBICIT IPOU3BOTHOM,
epBooOpa3Hasi, ONpeIeICHHBI HHTETPal;, yMEHHE HAXOAUTh
ACHMNTOTHI rpaduka GYHKIUH; yMEHHE BBIYUCIIATH IPOU3BOTHBIC
CYMMBI, IPOU3BECHNUS, YACTHOTO ¥ KOMITO3ULIUH (QYHKIIUH,
HAXO/JWUTh YPaBHEHUE KacaTeIbHOU K rpaduKy (QpyHKINH;
[YMEHHE MCII0JIb30BaTh MPOU3BOAHYIO JIJIsl HCCIIEIOBAHUS
(yHKIMH, UTsT HAXO0XKICHUS HAMITYUIIeT0 PEIICHUs B
[IPUKIIQJIHBIX, B TOM YHCJIE COIMATbHO-3KOHOMUYECKHUX H
(bU3MUECKHX 3aauax, Ui ONPEAeTICHUS CKOPOCTH U YCKOPECHUS;
HAXOUTh TUIOUIAN U 00BEMBI (PUTYP C TOMOLIBIO HHTErpala;
[IPUBOIUTH IPIMEPHI MATEMAaTHYECKOTO MOJICTTUPOBAHHUS C
oMOILbIO JU(pepeHInanbHbIX YpaBHEHUH;

- YMETh ONEPUPOBATH MOHATHIMH: KOMIUIEKCHOE YUCIIO,
COIPSDKEHHBIE KOMIUIEKCHBIE YHCIIa, MOYJIb H apTyMEHT
KOMILUIEKCHOTO YHCia, (hopMa 3alicu KOMIUIEKCHBIX YHCEelT
(reomeTpuyueckas, TPUTOHOMETpHYECKas U anredpanyeckas);
yMETb IPOU3BOIUTH apr(PMeTHUECKHe TEHCTBHS C
KOMIUIEKCHBIMU YHCJIaMU; IIPUBOIUTH TPUMEPHI UCIIOJIb30BaHUS
KOMILUIEKCHBIX YHCEl;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: CpPEIHEE
apupMeTHIecKoe, MeIMaHa, HauOoJbIllee U HaMEHbIIIee
BHAYCHUs, pa3Max, JUCIIEPCHsl, CTAHIAPTHOE OTKIIOHEHUE TSI
OTIMCaHMSI YMCIIOBBIX JJaHHBIX; YMEHHE MCCIIEIOBATh
CTaTUCTHUYECKUE JAHHBIE, B TOM YHCIIE C TPUMEHEHUEM
rpadUIecKUX METOJIOB U DJIEKTPOHHBIX CPECTB; TpaduIecKn
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MICCIIEI0BAaTh COBMECTHBIE HAOIOACHUS C TIOMOIIBIO IUarpaMm
[pacCceMBaHMs U JIMHEWHOU PErpeccuy;

- YMETh HaXOJIUTh BEPOATHOCTU COOBITHIA C HCIIOJIb30BaHUEM
rpaduuecKuX METOJI0B; IPUMEHATH Ul peleHUs 3a7ad (GOpMYIIbl
CJIO’KEHUSI U YMHOXKEHUS BEpOATHOCTEH, (hopMysTy OTHON
BEpPOSATHOCTH, (hopMyity bepHyim, komOuHaTopHble (haKThl U
(bopMyJIbl; OLIEHUBATh BEPOSTHOCTH pealIbHBIX COOBITUH; YMEHHE
OIEPUPOBATH ITOHATUSMH: CIIydaliHasi BEJIMYMHA, PACTIPEICICHUE
BEPOSATHOCTEM, MATEMAaTUYECKOE OKUJAHUE, TUCIIEPCHS U
CTaHJapTHOE OTKJIOHEHHE CITyYailHON BEMYHUHBI, ()yHKIIUN
[pacIpeneIeHus U INIOTHOCTH PABHOMEPHOT O, II0KA3aTEeIbHOIO U
HOPMaJIbHOT'O PaclpeesIeHul; YMEHNE UCII0Ib30BaTh CBOKWCTBA
M3Y4YEHHBIX PacIpeNesICHUI I PEIEHUs 3a1a4; 3HAKOMCTBO C
[OHATUSAMU: 3aKOH OOJIBLIMX YUCEIl, METO]Ibl BEIOOPOUHBIX
ICCIIEA0BAHUI; YMEHUE TIPUBOJAUTD IIPUMEPHI IIPOSIBIICHUS 3aKOHA
0OJIBIINX YKCEN B IPUPOAHBIX U OOLIECTBEHHBIX SIBIICHUSX;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TOUKA, NpsMas,
[JI0CKOCTB, IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUAHN YTOJI,
NIBYI'PaHHBIN yTOJI, TPEXTPAHHBIA yIoJI, epeceKaromuecs,
[1apajuIeIbHbIE U CKPEILMBAIOLIUECS MIPSAMBIE, 1APAJUIEIIBHOCTD U
[IEPIEHIUKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, YTOJI MEXKIY
[IPSIMBIMU, YTOJI MEXKIY NPSAMOU U IIJIOCKOCTBIO, YTOJI MEKILY
[JIOCKOCTSIMU; YMEHUE UCIIOJIB30BATh IIPU PELLIEHUN 3a/1a4
3ydeHHbIE (aKThl M TEOPEMBI IIJITAHUMETPUH; YMEHHE OLIEHUBATh
[pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUPE; YMEHUE ONEPUPOBAThH
[MOHSATHUAMM: MHOTOI'PaHHUK, CEUEHHE MHOTOTPaHHUKA,
[TpaBWJIbHBII MHOTOIPaHHUK, IpU3Ma, upamuaa, Gpurypa u
[MOBEPXHOCTh BpallleHUs, IIWINHID, KOHYC, 1ap, cepa, pa3BepTka
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[TOBEPXHOCTHU, CEUEHUS KOHYCa U LIWJIMHAPA, apajlyielbHbIE OCU
1M OCHOBAHHUIO, CEUYEHHE 111apa, IUIOCKOCTb, KAacatomascs chepsl,
LIMIMHpa, KOHYCa; YMEHUE CTPOUTH CEYEHHE MHOTOTpaHHUKA,
11300pakaTh MHOTOTPAHHUKH, (PUTYpBI ¥ TOBEPXHOCTH BPALLCHHUS,
X C€YEHUs], B TOM YUCJIE C TIOMOLIBIO 3JIEKTPOHHBIX CPEJ/ICTB;
YMEHHE IPUMEHSTh CBOMCTBA NT€OMETPUUYECKUX QUTYD,
CaMOCTOSITENIbHO (POPMYJIMPOBATH ONPEIEIEHUS U3ydaeMbIX
(buryp, BBIIBUTaTh TUTIOTE3BI O CBOMCTBAX M MPU3HAKAX
reoMeTpHUECKUX (hUTyp, 000CHOBBIBATH UIIH OIPOBEPTATh HX;
[YMEHHE TIPOBOJHUTH KiacCu(HUKALUIO GUTYP IO Pa3THIHBIM
[IpU3HAKaM, BBIIOIHITh HEOOXOIMMBbIE JOTIOJHUTEIbHbIE
[IOCTPOCHMS;

-yMeTb CBOOO/IHO ONEpUPOBATh MOHATUSAMMU: IJIOLIA/(b (GUTYPHI,
00beM (PUTYpbI, BEIMYMHA YTJIa, PACCTOSHUE OT TOUYKH J10
[JIOCKOCTH, PACCTOSIHUE MEXKAY MPSMBIMHU, PACCTOSIHUE MEXTY
[I0CKOCTSIMU, IUIOIAbL Cephl, II0LIalb TOBEPXHOCTH

[ paMuibl, IPU3MBI, KOHYCa, IIMJINHIpPA, 00BbeM Ky0a,
[IPSIMOYTOJIBHOTO NapajuleNenune1a, TUpaMuIbl, TPU3MBL,
LMIMH]Ipa, KOHYCa, [1apa; YMEHHE HaXOAUTh OTHOLICHHE
00BbEMOB MOAOOHBIX QUTYD;

- yMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: JABHKEHHE,
MapasiesIbHbIA NepPeHOC, CHMMETPHS Ha INIOCKOCTH U B
[IPOCTPAHCTBE, IOBOPOT, MpeoOdpazoBaHKe Mo 100U, M0100HbIE
(burypbl; yMeHHE paclio3HaBaTh paBHbIE U 110100HBIE (GUTYPHI, B
TOM UYHCJI€ B IPUPOJE, UCKYCCTBE, APXUTEKTYPE; YMEHHE
MCII0JIb30BAaTh T€OMETPUUYECKUE OTHOILIEHUS, HAXO/IUTh
reoMeTpUUYecKre BEIHUMHBI (JUIMHA, YTOJl, III0Iab, 00beM) pu
[PEIICHNH 3a]1a4 U3 IPYTHX YU4eOHBIX MPEAMETOB U U3 peaabHOU
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PKU3HU;
- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: IPSIMOYTOJIbHAS
CHUCTEMA KOOPJAUHAT, BEKTOP, KOOPINHATHI TOUKH, KOOPAUHATHI
BEKTOPA, CyMMa BEKTOPOB, IPOU3BEICHUE BEKTOPA HA YHCIIO,
pa3oXeHue BEKTOpa 1o 6as3ucy, CKaIsipHOE IPOU3BECHNUE,
BEKTOPHOE IIPOM3BEIICHUE, YTOJI MEXAY BEKTOPAMH; YMEHUE
MICII0JIb30BAaTh BEKTOPHBIN ¥ KOOPIMHATHBINA METOJ, ISl PELICHHUS
FEOMETPUUECKUX 3a7a4 U 337a4 APYTrux y4eOHbIX IPEIMETOB;
OIIepUPOBATh NOHATUAMU: MaTpulia 2x2 u 3X3, onpeaenuTeinb
MaTpULbl, TEOMETPUYECKUI CMBICII OIIPEIEIUTEINS;

- YMETbh MOJIEJINPOBATh PEAJIbHbIE CUTYallUH Ha SI3bIKE
MaTEMaTHKH; COCTABIIATh BBIPA)KEHHUS, yPABHEHUS, HEPABEHCTBA U
X CUCTEMBI 110 YCIIOBHIO 3a/1a4H, UCCIIEN0BATh IIOCTPOCHHBIE
MOJIEJIN C UCHIOJIb30BaHUEM alllapara ajareopsl,
MHTEPIPETUPOBATH MOJIYYEHHBIN PE3YyJIbTaT; CTPOUTH
MaTeMaTH4eCKHE MOJIETH C TOMOIIBI0 FTEOMETPUUECKUX TTOHATUI
11 BEJIMUMH, pellaTh CBSI3aHHbIE C HUMM NTPAKTUYECKHUE 3a/1a4U;
COCTABJISITh BEPOATHOCTHYIO MOJIENIb U HHTEPIIPETUPOBATH
[1OJIy4EHHBIN pe3ynbTaT; pelaTh NPUKIagHbIE 3a0aun
CpEICTBAaMU MaTeMAaTUYECKOT0 aHAJIN3a, B TOM YHCJIE COLUAIbHO-
HPKOHOMHYECKOTO U (PU3NYECKOT0 XapaKTepa;

- YMEHHE BBIOMPATh MOAXOSAIIMN METOJT AJIs pEIlIeHUs 3a/1a4H;
[MOHMMaHHWE 3HAYMMOCTH MaTEMATUKH B U3yUYEHUH NIPUPOIHBIX U
0O0I1IECTBEHHBIX IIPOIIECCOB U SBJICHUHN; YMEHHE Paclio3HaBaTh
[IPOSIBJIEHUE 3aKOHOB MATEMATHKHN B HCKYCCTBE, YMEHHE
[IPUBOAUTH IPUMEPBI MATEMAaTUYECKUX OTKPBITUHA POCCHUMCKON U

MHPOBOM MaTEMaTUYECKON HAyKH
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OK 02. OcyiiecTBiATh MOUCK,
AHAIIN3 MHTEPIPETALHIO
nHbopManuy, HEO0OXOIUMOH
st BBITTOJTHEHHS 3a1ay
podeccnoHaTbEHOMI

e TebHOCTH;

n

B 001acTi IEHHOCTH HAYYHOTO MO3HAHUS:
-c(hopMUPOBAaHHOCTD MHPOBO33pPEHUS,

COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAayKM M OOUIECTBEHHOW IpPaKTUKH,
OCHOBaHHOTO Janore KYJbTYD,

CHOCO6CTBYIOH_I6FO OCO3HAaHHUK CBOCro MeECTa B

Ha

[TOJIMKYJIBTYPHOM MHPE;
- COBEPIICHCTBOBAHUE SI3BIKOBOM WU YHMTATEIbCKOM]
KYyJIbTYpbl KakK CpEICTBa B3aUMOJCHCTBHUS MEKIY|
ITFOIbMHU U TIO3HAHUSI MUPA;

- OCO3HaHHE IIEHHOCTH HAYYHOW JEATEIIbHOCTH,

FOTOBHOCTb OCYILIECTBIIATD IPOCKTHYI0 |
1ICCIIEI0BATENBCKYIO JI€ATEIbHOCTh MHANBUYAIbHO
1 B rpyIIe.

OBnaneHune YHHUBEpCATbHBIMU yueOHBIMU

MMO03HABATEIbHBIMH JCHCTBUSIMHU:

B) paboTa ¢ HHpopMaIei:

- BJaJ€Th HABBIKAMH TOJYYEHHUs HH(DOpMAIMH W3
MCTOYHUKOB  pPa3HbIX THIIOB, CaMOCTOSITEIBHO
OCYILECTBIIATh MOUCK, AHAIMU3, CHUCTEMATU3ALUI0 U
MHTEepIpeTaluio MHPOPMAIUK PAa3IUYHbIX BUJOB U
(dbopM npencTaBIeHMS;

- CO3/1aBaTh TEKCThl B pa3lWYHBIX (opmarax ¢
y4eToM Ha3HaueHuss HHQOpMamuu U  LEeNeBOH
Ay IUTOPHH, bopmy|

MMPCACTABICHUA U BU3YyaJIN3alluH;

BbIOMpasT  ONTUMAJbHYIO

OLICHUBATh JOCTOBCPHOCTD,

c€c

JIETUTUMHOCTH|

H(popManuy, COOTBETCTBUE IIPABOBBIM M|

- YMETh OIEPHPOBATH MOHATHSAMHU: palOHATbHAs (YHKIHS,
byHKIWHS, byHKIWHS,
nmorapudmuydeckass (QyHKUIUS, TPUTOHOMETPUYECKHE (QYHKIIUH,

[IOKa3aTeabHas CTEIIEHHAs
oOpaTHble (YHKLUHU; YMEHHME CTPOUTh TIpapUKd H3YUYEHHBIX
(yHKIMH, UCHOJIB30BATh IpadUKU NMPU HU3YHYEHUHM HPOLIECCOB U
3aBUCUMOCTEH, IpH peleHuH 3aJad U3 Jpyrux y4deOHbIX
[IpEeIMETOB U 33734 U3 PEalbHOM JKU3HU; BbIpaXkaTh (opMyIaMu
3aBUCUMOCTH MEXIY BEJINYNHAMU;

- YMETb OIIEpUPOBATh MOHATHAMH: TOXKJIECTBO, TOKIECCTBEHHOE
peoOpa3oBaHue, YpaBHEHNE, HEPABEHCTBO, CHCTEMa YPaBHEHUH]
PaBHOCHUJIBHOCTb yPaBHEHUH,

1 HCPABCHCTB, HCPAaBCHCTB U

CUCTCM, pallMOHAJIbHBIC,
CTCIICHHBIC, HOFapI/IQ)MI/I‘leCKI/IC,
YPAaBHCHUA, HCPABCHCTBA U CUCTCMbI; YMCTh PCIIATh YPABHCHUI,

HCPABCHCTBA W CHUCTEMbI C IIOMOIIBIO Pa3JIMYHBIX IIPUCMOB;

HppallMOHAJIBHBIC, I1O0KA3aTCJIbHBIC,

TPUT'OHOMCTPUYCCKHC

[p€lIaTh YpaBHCHHA, HCPABCHCTBA H CHCTCMbI C IApaMCTpPOM;
IMMPUMCHATh YPABHCHUA, HCPABCHCTBA, X CUCTEMbI JIJI PCIICHUS
MATEMAaTUUCCKHUX 3ada4 U 3a1a4 U3 pa3InIHbIX obnacrei HAayKH U
[PE€ATTbHOM KU3HU;

- yMEeThb CBOOOJHO ONEPUPOBATH
[MapajyIebHbIA  TIEPEHOC, CHUMMETpUs Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MOBOPOT, MpeoOpazoBaHue MOA0OMs, TOJ00HBIE
(UTypBl; YMETh paclo3HaBaTh paBHbIE M MOJIO0OHBIE (GUTYPHI, B
TOM 4YHUCJIE B NPUPOJE, YMETH

TCOMETPHUUICCKUC

HNOHATHUAMU. JIBUKCHUC,

HCKYCCTBC, apPXUTCKTYPCEC,

MICII0JIb30BATh OTHONICHUS,  HAXOAUTh
reoMeTpUUYecKre BEIUUUHBI (AJIMHA, Yrod, IUIouaab, 00beM) MpH

pEIIeHNN 3a7a4d U3 JIPYruX Y4eOHBIX MPEIMETOB U U3 pealibHO

PKU3HU
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MOpaIbHO-ITUYECKUM HOpPMaM;
- HCIIOJIb30BaTh CpeACTBa HH(GOPMAIMOHHBIX H
KOMMYHHMKAIIMOHHBIX ~ TEXHOJOIMHl B  pELICHUH|
KOI'HUTHBHBIX, KOMMYHHKaTHBHBIX u
OpPraHU3allMOHHBIX  3aJjad €  COOJIIOJICHHEM
TpeOOBAHUN 3PrOHOMHUKH, TEXHUKH O€30IacHOCTH,
[MTUEHBI, pecypcocOepelkeHusl, MpaBOBBIX U

DTHYECKUX  HOPM, HOPM  MH(OPMALMOHHOM
0e30IMacHOCTH;

- BJIAJICTb HAaBBIKAMH pPaCIIO3HABAHUA W 3allUThI
nH(pOopManuy, 0e30IacHOCTH

JIMYHOCTH

MH(POPMaIIMOHHON

OK 03. ILitanupoBats u
[pEaI30BbIBATH COOCTBEHHOE
mpodeccnoHanbHOE U
ITUYHOCTHOE Pa3BUTHE;

B obnacTu 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUS:

- CcOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS,
PTUYECKOTO TTOBEJICHUS;

- CIIOCOOHOCTH OIIEHUBATh CUTYAIMI0 U MPUHUMATh
OCO3HAHHBIEC PEIICHUS, OPUCHTUPYSICh Ha MOPAJIbHOA
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

- OCO3HAHME JIMYHOTO BKJIaJa B TIOCTPOEHUE
YCTOHYUBOTO OYyTIyIIEro;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSAM U
(WM) OpyrUM YiIeHaM CeMbH, CO3JaHHUI0 CEMbU HAJ
OCHOBE  OCO3HAaHHOTO  TPUHATHS  LEHHOCTEH
CEMEWHON KW3HU B COOTBETCTBUM C TPATULUSMHU
HaponoB Poccuu;

OBnazieHue  YHHUBEPCAIBHBIMU  PETYISTUBHBIMHY|
TeVCTBUSIMMU:

a) CaMOOpranu3anus:

- YMETb OIIEpUPOBATH MOHATUSAMU: paluoOHaJIbHbIE,
MppaLMOHAIIbHEIE, [I0Ka3aTeIIbHbIE, CTEIICHHEIE,
nmorapu@mMuyueckue,  TPUTOHOMETPUYECKHE  ypaBHEHUS U

HEpaBEHCTBA, X CHCTEMBI;
- yMETh ONEPUPOBATH MOHSATHUSIMHU: MHOTOTPAaHHUK, CEUYCHHE]

MHOTOTpaHHHUKa, KyO, mapaienenunen, MOpu3Ma, HpPaMUa,
(burypa 1 MoBepxXHOCTb BpALICHUs, HWINHAP, KOHYC, 1map, chepa,
ceueHHsI (UTypbl BpallleHHs, IUIOCKOCThb, Kacaromascs chepsl,
[MINHApA, KOHYCA, IMJIOIIAb NOBEPXHOCTH MUPAMU/IbI, PU3MBI,
wiomanas  chepsl, oO0beM  KyOa,

nupaMubl,

KOHYCA, nuiIMHAapa,

[PSIMOYTOJIBHOTO  MapaJilesienunena, MIPU3MBI,
LMIMH]Ipa, KOHYCA, 1l1apa; YMEeHHEe n300paxaTb MHOTOTPAHHUKH U
[MOBEPXHOCTH BpAILIEHUS, UX CEYEHHUS OT PYyKH, C TMOMOIIBIO
UepTEKHBIX HMHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB; YMETh
[pacro3HaBaTh CHMMETPUIO B MMPOCTPAHCTBE; YMETh Paclo3HaBaTh

IIPpaBUJILHBIC MHOTOTPAHHUKU;
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- CaMOCTOATCIIbHO OCYUICCTBIIATH IMO3HABATCIILHYIO[-

poOJeMbl C Y4EeTOM HMEIOIIUXCS  PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH H MPEINOYTCHUH;

- 1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;
CIIOCOOCTBOBaTh (DOPMUPOBAHHIO U IPOSBICHUIO
[IMPOKON JPYIUIMH B Pa3HBIX OOJNACTSIX 3HAHUM,
[IOCTOSIHHO IIOBBIIIATh CBOH 00pa3oBaTENbHBIM U
KyJbTYPHBII YPOBEHbD;

0) CAMOKOHTPOJIb:

MCTIOJIb30BAaTh MpPUEMBbl pedIeKCHU s OLEHKH
CUTYyalluH, BEIOOpa BEPHOTO PELICHMUS;

- yYMETh OLIEHUBaTh PHUCKHU M CBOEBPEMEHHO
[IPUHUMATDH PEIIECHUS 10 UX CHUKEHHIO;

B) SMOLMOHAJIbHBIM HHTEIJIEKT, MPEANOoIararuuii
c(OPMHPOBAHHOCTB:!

BHYTPEHHEH MOTHBALMH, BKIIOYAIOIIENH CTPEMIIEHUE
K JOCTHKCHMIO LEIM U YCIeXy, ONTHUMMH3M,
MHULMATUBHOCTh, YMEHHUE JI€HCTBOBATh, UCXOIA W3
CBOMX BO3MOKHOCTEW;

- SMIIaTUH, BKJIIOYAONIEH CIOCOOHOCTh MOHUMATH
AMOIIMOHAIBHOE COCTOSIHUE JPYTHX, YUUTHIBATH €r0
[IpY OCYIIECTBIEHUN KOMMYHHMKAI[UH, CIOCOOHOCTD

K COUYBCTBHUIO U COMNCPCIKUBAHUIO,

O6p830B3TCJ'IBHOI>i ACATCIIBHOCTH MW JKU3HCHHBIX|BEKTOPOB,

YMETb ONEpPUPOBATH IOHATUAMU: NPSIMOYTOJIbHAs CHUCTEMA
NesITebHOCTD, BBIABIATH MNPOOJEMBI, CTaBHTh HKOOPAMHAT, KOOPIMHATHI TOYKH, BEKTOP, KOOPIMHATHI BEKTOpA,
(bopMyIupoBaTh COOCTBEHHBIE 3aa4un BICKAJIIPHOE TIPOM3BEICHHME, YIOJ MEXAY BEKTOpaMH, CyMMa|

IMPOU3BCACHUC BCKTOpa HaA 4YHCIO, HAXOJUTh C

CUTyalUsiIX; [TIOMOIIBbIO HU3YYCHHBIX (bOpMy.]'I KOOpAWHATBI CCPCANHBI OTPC3Ka,
- CaMOCTOSATCIBHO COCTaBJIATh IJIaH PEHICHUAPACCTOAHUE MCKIY ABYMS TOUKaMKU

17



- COLIMAJIBHBIX HaBBIKOB, BKJIIOYAaOIIUX]

CIIOCOOHOCTh BBICTpAaUBaTh OTHOIICHUS C JIPYTHMH
ITFOBMH,  3a00THTHCH,

MPOABJIATH  HHTCPEC U

pasperiats KOHGIUKTHI

OK 04. Paborats B
KOJIJICKTUBE 1 KOMaH/IC,

B heKTUBHO
B3aMOJICHCTBOBATE C
KOJIJIEraMU, PyKOBOJICTBOM,
KJIHCHTAMH;

FOTOBHOCTbH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEAEIIEHUIO;

-OBJIaJICHE HaBbIKAMU y4eOHO-MCCIIeI0BATEIhCKOM,
[MPOEKTHOM M COIMATIbHOM JIEATEIIbHOCTH;
OBnazieHue YHMBEPCATIbHBIMU KOMMYHUKATHBHBIMHY|
TEVICTBUSIMMU:

0) COBMECTHasl IeITEIIbHOCTb:

- T[OHMMAaTb M HCHOJIB30BATh IPEUMYLIECTBY
KOMaHIHOW U UHJIMBUyaJIbHOU paboThI;

- NPUHUMATHh [EJIM COBMECTHOW JEATEIbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHHUPOBATH JEUCTBUSA IO
e JOCTIIKEHUIO: COCTaBJIATh IUIaH JICHCTBUM,
[pacrpeesaTh PO C YYETOM MHEHHUM YYaCTHHUKOB
00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

- KOOPAUHUPOBATHL U BBINIOJIHATDH pa60Ty B YCJIOBUAX]

- YMETh OIIEpUPOBATh MOHATHUAMM: CIIyYalHBIN OIBIT U CIIy4alHOE
COOBITHE, BEPOSTHOCTh CIIy4alHOTO COOBITHS; YMETh BBIYUCIIATH
BEPOSATHOCTb C  HUCIOJB30BAaHUEM TIpapUUecKUX METOJOB;
[PUMEHTh (OPMYJIbI CIIOKEHHUS M YMHOXXEHHS BEpPOSITHOCTEH,
KOMOMHATOpHbIE (akTbl M (HOpMyNBl HpHU pPELICHUH 3a]ady;
OLIEHUBATh BEPOSITHOCTU pPEATbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIydallHBIMU  BEIWYMHAMH; YyMEHUE IPUBOAUTL IPUMEPHI
MpOSIBJICHUS 3aKOHAa OOJNBIIMX YUCeNl B MNPUPOAHBIX U
OOIECTBEHHBIX SBJICHUSX;

- YMEThb CBOOOJHO ONEpPUPOBATH MOHATUSAMU: CTENEHb C LIEJIBIM
[IOKa3zaTeyieM, KOPEHb HaTypaJlbHOU

CTCIICHU, CTCIICHb C

[PAlUOHAJIBHBIM  ITOKA3aTCJIEM, CTCIICHbL C HeﬁCTBHTeHBHBIM

(BCIJ_[CCTBCHHBIM) IIOKa3aTeCjieM, J'IOI‘apI/I(bM qucia, CHHYC,

KOCHHYC U TAHT€HC IPOU3BOJILHOIO YHCIIA;
- yMeTb CBOOOJHO ONEpPHpPOBAaTh MOHATHUAMH: rpaduk (PyHKIHH,

[PCAJIbHOI'0, BUPTYAJIBHOI'O H KOM6I/IHI/IpOBaHHOFO

oOpaTHast GYHKLHUS, KOMIIO3UIMS (YHKUUH, TUHEHHAs (QyHKIMS,
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B3aMOJCHCTBUS;

OCYHIICCTBIISATh  TIO3UTHBHOE  CTPATETUYECKOE
[MOBEJCHUE B PA3JIMYHBIX CHTYAIUSX, MPOSBISTH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHUIIUATUBHBIM.
OBjnazeHue  YHUBEPCAIBHBIMH  PETYJSATUBHBIMU
MENCTBUSIMU:

) IpUHATHE Ce0sl U IPYTHX JIFOICH:

- IPUHAMATh MOTHBBI U apTYMEHTBI JPYTHX JOICH
[IpY aHATN3E PE3yIbTATOB JCITCILHOCTH;

- PU3HABATH CBOE MIPABO U MPABO JIPYTHUX JIIOJCH HA|
OIOKU;

- pa3BUBaTh CIOCOOHOCTh MOHUMATh MHUP C MO3UIUH]

IPYToro 4ejioBeKa

KBagpaTU4Has (QyHKUUS, CTerneHHas (QyHKOUS ¢ LeIbIM
MokazaTejieM, TpPUTOHOMETpUYECKHe  (QyHKUUH, O0OpaTHBIE
TPUTOHOMETPUYECKUE byHkuuy, [IOKa3aTesbHas 51

imorapudmudeckass GyHKIIMU; YMETh CTPOUTH Tpaduku HyHKIIHH,
BBITTOJTHATH IIPe00pa3oBaHus rpadukoB PyHKITHI;

- YMETh HCIIONB30BaTh rpaduku QYyHKIWA Ui HU3YYCHUS]
[POIIECCOB M 3aBUCHMOCTEH NpU PEUICHUU 337ad M3 JAPYTHX
VIeOHBIX TMPEAMETOB H W3

peanbHOM KU3HH;, BBIPAXKATH

(hopMyJTaMy 3aBHCHMOCTH MEKy BETUIHHAMU;

CBOOOZHO OINEpPUPOBAaTh TMOHATUSAMU: HYETHOCTb (YHKIMH,

byHKIUH, byHKIHIH,
MOHOTOHHOCTh (DYHKIMH, IKCTpeMyM (yHKIMHU, HauOoubliee u

IICPUOANIHOCTD OrpaHM4YC€HHOCTD

HauMEHbIIee 3HaueHus (YHKIMM Ha TPOMEXYTKE;, YMETh
[IPOBOAUTH UCCIEIOBAHUE (PYHKIIHH;

- YMeTh WCIIOJIb30BaTh CBOWCTBA W rpaduku GyHKUUN UIs
[pEIICHNS] YpaBHEHUI, HEPABEHCTB M 3a7ad C IapaMeTpaMy;
300pakaTh Ha KOOPJAMHATHOW TUIOCKOCTH MHOXXECTBA peIIeHUM

YPAaBHEHUI, HEPABEHCTB U UX CHCTEM

OK 05. OcyiiecTBasiTh yCTHYIO
1 IICbMEHHYIO
KOMMYHHKAIMIO HA
FOCYJapCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4eTOM 0COOCHHOCTEN
COLIMAJIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B 001acT 3CTETHYECKOT0 BOCITUTAHUS:

- OCTETUYECKOE OTHOLICHUWE K MHUpPY, BKIOYasd
PCTETUKY OBbITa, HAYYHOTO U TEXHHYECKOTO
TBOpPUECTBA, CIOPTa, TpyAa U OOIIECTBEHHBIX
OTHOIIICHH;

- CIOCOOHOCTh BOCHPHHUMATH Pa3IUYHBIC BUJIb]
MCKYCCTBa, TPAJAWIMK W TBOPUYECTBO CBOETO U
IPYyTUX  HApOJOB,  OIIyIIATh
BO3/ICHCTBUE UCKYCCTBA;

OMOIIMOHAJIBHOC

- Y6C)KI[6HHOCTB B 3HAYMMOCTH [OJ1 JIHUYHOCTHU H

- YMCTb OIICPUPOBATL IOHATUAMU: CPCIAHCC apH(bMeTqucxoe,
MCIMaHa, HanOoJblllee W HaUMEHBIICE 3HA4YCHUAA,

CTaHAapTHOC

pa3max,
ucrepcus,
YMEHHE

OTKJIOHEHHE 4YHCIOBOTO Habopa;
MHTEPIPETUPOBATD uHpOpMaIHIo,
Ha Juarpammax, Trpadukax,
OTPaXKAIOIIyI0 CBOMCTBA peEaJbHBIX MPOLIECCOB U  SIBICHUM;
[peCTaBIsATh MUH(OPMALMIO C TMOMOIIBIO TAaOIUIl U AMATPAMM;

CCIIEe0BaTh c

W3BJICKATD,
[pe/cTaBiIeHHY0 B TaOiuIax,

CTaTUCTHYCCKHUEC JOaHHbIC, B TOM YHCJIIC

[prUMeHEeHHEeM I'paUUECKUX METO/I0B U DJIEKTPOHHBIX CPECTB;
- YMETb OIIEpUPOBATh IOHATUSAMM: TOYKA, IpsMas, ILNIOCKOCTb,
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00IecTBa OTEYECTBEHHOIO U MHPOBOI'O HCKYCCTBA,
DTHUYECKUX KYJBTYPHBIX TPaJULUA U HAPOJHOIO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIP@)KCHHUIO B Pa3HBIX BHUIAX
ICKYCCTBA, IPOSBIATL  KAa4yeCTBa
TBOPYECKOM JINYHOCTH;

OBJ'Ia,I[eHI/IC YHUBCPCAIIbHBIMU KOMMYHHUKATHBHBIMU

CTPpEMIICHUE

NICHCTBUSAMMU:

a) oOmeHue:

- OCYIICCTBIISITh KOMMYHHUKAIIMM BO BCEX cdepax|
PKU3HU;

- pacro3HaBaTh HeBepOaldbHBIE CPEACTBA OOIICHMS,
COLIMATIBHBIX
KOH()JIMKTHBIX|

[IOHHMMAaTb 3HAa4YCHUC 3HAaKOB,,
PaCIIO3HaBaTb
CI/ITyaHI/Iﬁ U CMAT4aTh KOH(i)J'II/II(TbI;

- Pa3BCpHYTO H JIOTUYHO MH3JIaraTb CBOIO TOYKY]

IMpCAIOCBIIIKH

3PCHHA C UCITOJIB30BAHUEM S3BIKOBBIX CPCICTB

[IPOCTPAHCTBO, ABYTPAHHBIA YIOJI, CKPELIMBAIOIIMECS IPSIMBIE,
[1apaJuICIbHOCTD U IEPIECHAUKYJIAPHOCTh IPSIMBIX U IUIOCKOCTEH,
[YTOJI MEXIY NPSAMBIMH, YIOJI MEXKIY IPSIMOU U IUNIOCKOCTBIO, YTOJI
MEXIYy IUIOCKOCTSMH, PAcCTOAHME OT TOYKH 10 IUIOCKOCTH,
[PACCTOSTHUE MEXKAY IIPAMBIMU, PACCTOSHUE MEXKY IIOCKOCTSAMH;
- YMETb UCIOJIb30BATh MPHU PEIICHUH 3a/1a4 U3y4YeHHbIe (aKThl Y
TeopeMbl IUIAHUMETPUU; YMEHUE OLEHHUBAaTh pa3Mepbl 00BEKTOB
OKPY’KaOILEero MUpa

OK 06. ITposBasTH

rpak TaHCKO-TTATPHOTHUECKYIO
[TO3UIIHIO, IEMOHCTPUPOBATH
0CO3HAHHOE MOBEICHHE Ha
OCHOBE TPaUIIMOHHBIX
00I1IeUeIOBEUEeCKUX
[IEHHOCTEH, PUMCHSITh
CTaHIapThI
QHTUKOPPYIIIUOHHOTO
[TOBECHNS,

OCO3HaHHWE  OOy4aloUIUMHUCS  POCCHICKON
Pa’KIaHCKOU UJIEHTUYHOCTH;

LEJICHAIIPABJIICHHOE  PAa3BUTHE
[MO3ULIMM  JIMYHOCTM  HAa  OCHOBE

HPaBCTBEHHBIX IEHHOCTEHM HapoaoB Pocculickon

BHYTPEHHEH
ZyXOBHO-
Denepanuu, u

HCTOPUUCCKUX HaITMOHAJIbHO-

KyJbTYPHBIX TpaauIluii, (GopMUpOBaHHE CHCTEMBI

3HAYMMBIX  I[EHHOCTHO-CMBICIIOBBIX  YCTaHOBOK,
AQHTUKOPPYIIIHOHHOTO MHPOBO33PEHH,
[MPaBOCO3HAHUS, JKOJIOTUYECKON KYJIBTYPHI,

CITOCOOHOCTH CTaBUTH Oejii 1 CTPOUTH KU3HCHHBIC

- YMETb OIIEPUPOBATH MOHATHAMU: IPSIMOYTOJIBHAS CUCTEMA
KOOpPAMHAT, KOOPAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE MIPOU3BEACHUE, YIOJl MEXAY BEKTOPaMHU, CyMMa
BEKTOPOB, IIPOU3BEICHNE BEKTOPA HA YKCIIO; HAXOIUTH C
[TOMOILBIO N3YUYEHHBIX (POPMYJIT KOOPJUHATHI CEPEIMHbI OTPE3Ka,
[pPACCTOSTHUE MEXAY ABYMS TOUKAMU;

-yMeTh BbIOMpATh MOAXOAAIIUN H3yUEeHHBI METOJT JAJIsl PEeLIeHUs
3a/1a4yM, paclo3HaBaTh MaTeMaTH4eckue (hakThl U
MaTeMaTHYeCKHe MOJIETH B MPUPOJHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B HICKYCCTBE; YMEHUE IPUBOJIUTH IIPUMEPBI
MaTeMaTUYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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[LIaHEBL,

B yacTu rpak1aHCKOr0 BOCIIUTAHUS:
- OCO3HAHME CBOHUX KOHCTUTYUMOHHBIX IIpaB H
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U TIPABOTIOPS/IKA;
MPUHATHE  TPAJULIMOHHBIX
001IIeUeIOBEUEeCKUX TYMAaHUCTUYECKUX

JICMOKPATHYCCKUX HeHHOCTeﬁ;

HanlMOHAJIbHBIX,
41

T'OTOBHOCTb IMPOTHUBOCTOATH naco0JIOrnu

DKCTpEMHU3MA, HallMOHAIN3Ma, KkceHo(oouwu,
IUCKPUMUHAIMM 110 COLIMAJIbHBIM, PEIIMTHO3HBIM,
[PacoOBBIM, HAIITMOHAJILHBIM IIPU3HAKAM;

- TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTH B
MHTEpecax Ipa)JIaHCKOro o0IIecTBa, y4acTBOBATh B
CaMOYIIpaBJICHUU B o011eo0pa3oBaTeabHOM
OpraHu3alMu U JETCKO-FOHOIIECKUX OpraHU3alusix;
- YMEHHE B3aUMOJEWCTBOBaTh C COLMAJIBHBIMHY
MHCTUTYTaMHU B COOTBETCTBHM C UX (DYHKIHSIMHU U
Ha3HA4YCHHUEM;

- TOTOBHOCTb K TYMaHHTApHOM M BOJIOHTEPCKOH|
EeATENIbHOCTH;

[MaTPUOTUYECKOTO BOCIIUTAHMUS:

- chopMHpPOBAaHHOCTH POCCUHCKON TpaskIaHCKOM
MJICHTUYHOCTH, NMAaTPUOTU3MA, YBAXKEHUS K CBOEMY)
HapO/y, YyBCTBa OTBETCTBEHHOCTH Itepen PoauHou,
FOpJIOCTH 33 CBOM Kpai, CBOIO PoauHy, CBOil A3BIK U
KYJIBTYDPY,
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

IponuIoe n HaCTOsAIICE

IHEHHOCTHOC OTHOIICHUEC K TOCYJapCTBCHHBIM

MaTeMaTHYECKOU HAYKH.

- YMETh OIIEpUPOBATh MOHATHUAMM: CIIyYalHBIM OIBIT U CIIy4aliHOE
COOBITHE, BEPOSITHOCTD CIyYailHOrO COOBITHS; YMETh BBIUUCIIATH
BEPOATHOCTH rpadu4ecKux
[IPUMEHATh (OPMYJIbI CIIOKEHHS M YMHOXEHHS BEpOSATHOCTEH,
KOMOMHATOpHbIE (akTbl M (QOpMyJIBl IpU pElICHUM 3ajad;

C HCITI0JIB30BaHHUEM METOJOB,

OLCHUBATL BCPOATHOCTU PCAJIbHBIX CO6LITHI>1; 3HAaKOMCTBO CO

CJIy‘-IaﬁHI)IMI/I BCJIMYHMHAMMU, YMCHUEC INPUBOAUTL IMPUMCPL]

IIPOABJICHUA  3aKOHaA OOJBIINX YHCEI B MNpUPOAHBIX H

OOIIIECTBEHHBIX SIBJICHUSIX
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CUMBOJIAM,  HUCTOPUYECKOMY U  IPHUPOJHOMY]

TpaguLUsM HapoJOB
Poccun, noctmkenusm Poccun B Hayke, UCKYCCTBE,

HAaCJICOUIO, IHaMATHHUKAaM,
CIIOPTC, TCXHOJIOT'UAX U TPYAEC,

- H,I[eﬁHa)I y6e)KI[eHHOCTI>, TOTOBHOCTBH K CIIY>KCHUIO
11 3alIUTeC OTequTBa,
Ccyas0y;
OCBOCHHBIC

OTBETCTBEHHOCTb 3a €TI0

0o0y4JarlolUMUCA  MEXKIIPEJAMETHBIE

MOHATHSI M YHHUBEpPCAIbHbIE YyueOHbIE JEHCTBUS

(peFYJIHTI/IBHBIG, IIO3HABAaTCJIIbHBIC,
KOMMYHI/IKaTI/IBHI)IG);

- CIIOCOOHOCTD Hux HCIIOJIBb30BaHUA B|
MO3HABATEIbLHOU u COHH&HLHOﬁ IIPAaKTHUKCE,

TOTOBHOCTb K CAMOCTOATCIIBHOMY IINIAHUPOBAHUIO U
OCYILICCTBJICHHUIO yqe6H0171 ACATCIIbHOCTH,|

OpraHu3aliy  y4eOHOTrO  COTpYAHUYECTBA  C
MearorndyeCKUMH padOTHUKAMH M CBEPCTHUKAMHU, K
Y4aCTHIO B MMOCTPOEHUH WHUBUTy ATbHON
00pa3zoBaTeNbHON TPACKTOPHUH,

- OBJIa/IeHHE HaBbIKaMH y4eOHO-

M CCIIEI0BATENLCKON, IPOEKTHON U COLMAIIBHOU

JICATCIIBHOCTHU

OK 07. ConelicTBOBATHL
COXPAHEHUIO OKPYKaroLEen
Cpelbl, pecypcocOepeKeHHtIo,
b pexTUBHO NEHCTBOBATH B
UPE3BBIYANHBIX CUTYAIUSIX

- HC IPUHUMATH )ICIZCTBHH, IMPUHOCAIINUE BpPEC
OKpYKaroIlei cpese;
- YMETb

MPOTHO3UPOBATh  HEOIArOMPHUSTHHIC

DKOJIOTUYECKHE TOCIHEACTBUSA IPEAIPUHUMAEMBIX
e CTBHM, MPEAOTBPAILATh UX;

- paCIUPUTL ONBIT ACATCIBHOCTH 3KOJIOT WYECKOM

- YMEThb ONEpUpOBaThb NOHATUSIMU: (QYHKIUS, HENpPepbIBHAS

bynxums,
MHTETPAT;

MPOM3BOJHAS,  MEpBOOOpa3Has,  OINpeAeTeHHBIN

YMETb HaXOAWTH IMPOU3BOAHBIC JJICMCHTAPHBIX

(hyHKIMI, MCTOJIb3YysI CIPAaBOYHBIE MaTepHalbl, MCCIENAOBATH B
MPOCTEUINX CIydasX (PYHKIIMM HAa MOHOTOHHOCTh, HAaXOJIUTh

HauOOJbIINE W HAUMCHBIINE 3HAUCHMS (byHKI.IHfI; CTPOUTH
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HAIPaBJIEHHOCTH;

- paspabaThiBaTh IUIaH pEIICHUS MPOOJIEMBI C
YU4ETOM aHajiu3a HUMEIOUIMXCS MAaTepUabHBIX M|
HEMaTepUaIbHBIX PECYPCOB;
OCYILECTBIISATh  LI€JICHAIIPaBJICHHBIN
[epeHoca CpesCTB CrocoboB  JeHCTBUS
podeccnoHaNbHYI0 Cpemdy;

ITOHUCK]
u B|
- YMCTb ICPCHOCUTL 3HAHUA B IIO3HABATCIIBHYIO H
IMIPAKTUYCCKYIO obnactu KHU3HCACATCIIBHOCTH,

- [pcjiaraTb HOBBIC IPOCKTHI, OLUCHUBATH HJACH C
IMO3UIIUKU HOBU3HBI, OPUTUHAJIBHOCTH, HpaKTI/I‘-IeCKOf/'I

BHAYUMOCTH,
- JaBaTb OLCHKY HOBbBIM CUTyallUAM, BHOCHUTDH
KOPPCKTUBLI B ACATCIIBHOCTD, OLICHUBATh

COOTBCTCTBHUEC PE3YJIbTATOB LCIIAM

rpaduKd  MHOTOWICHOB  C  KCIIOJIb30BAaHHEM  ammapara
MaTeMaTHYECKOr0 aHalau3a; MPUMEHSATh IPOU3BOJHYI IIpU
pelieHuy  3aJad = Ha  JBWJKCHHME,  pelllaTb  NPAKTHKO-

OPHEHTHPOBAaHHBIC 3aJa4ydl Ha HAWOONbIIME W HAUMEHBIINE
3HAYEHHs, Ha HAXOXJICHHE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMEThb OIIEpUPOBATH MOHATHSIMHU: JIBH)KEHHE B IPOCTPAHCTBE,
0J00HbIe (DUTYpPBI B NPOCTPAHCTBE; MCHOJIB30BAaTh OTHOIICHUE
[UI0IIazeil MOBEPXHOCTEH W 00BEMOB MOAOOHBIX (QHUTYp IpH
[pEILICHIH 3a]1a4;

- YMCTbH BBIYUCIIATH I'COMETPUUCCKHUEC BCIMYUHBI (IIHI/IHa, yroia,
[UI0IIa/1b, 00BEM, TUIOIIAAb TIOBEPXHOCTH ), HCIIOIB3YS H3YUCHHBIC
(bOpPMYJIIBI M METO/IBI

I1K 1.4. CocTaBisTh IUIAaHOBEIE
TOKYMEHTBI TOCYJapCTBEHHBIX|
1 MYHUITUTIATHHBIX
YUpEKIECHUN 1 000CHOBAHUS K|
HIM

- TOTOBHOCTb U CIOCOOHOCTH K 00pa30oBaHUIO, B TOM
qrcie caMooOpa30BaHUI0, Ha IPOTSKEHUH BCEi
PKU3HH; CO3HATCIIbHOC OTHOMICHUEC K HCTIPCPBIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIECIITHON
po¢eCCHOHAIBHON 1 00IIIECTBEHHON

eI TeTbHOCTH;

- OCO3HaHHBIN BBIOODP Oyay1iei mpodeccun u
BO3MOKHOCTEH pean3alii COOCTBEHHBIX
PKH3HEHHBIX TJIAHOB; OTHOILICHHE K
poeCCHOHATLHOM IeATENFHOCTH KaK
BO3MOKHOCTH Y4aCTHsI B pEILICHUH JTUYHBIX,
0OIIECTBEHHBIX, TOCY/IaPCTBEHHBIX,
OOIIEHAITMOHATIBHBIX POOIIEM.

c(OPMUPOBAHHOCTh MPEACTABIEHUN O MaTeMaTHKe Kak 4YacTH
MHpPOBOM KYJBTYpbl M MECTE€ MAaTeMaTUKH B COBPEMEHHOU
[MBUJIN3ALMH, CII0CO0axX OMUCAHUS SBJICHHUM peanbHOro MUpa Ha|
MaTeMaTHUYECKOM S3BIKE;

C(OPMHPOBAHHOCTh  TPEACTaBIEHUH O  MaTeMaTHYECKHX|
[TOHATUAX BOKHEUIIUX  MATEMaTUYECKUX
[TO3BOJIAIOIIMX OIUCHIBaTh M M3y4aTb pPAa3HBIE IIPOLIECCHI

Kak MOACIIAX,
b51
IMIBJICHUS ITIOHUMaHHEC BO3MOXXHOCTH AKCHOMAaTH4YCCKOTI'O
IMTOCTPOCHUA MAaTEMATHYCCKUX TGOpHﬁ;

BJIAICHUC MCTOJaMH JOKa3aTCJIbCTB W aJITOPUTMOB PCIHICHUA,
YMEHUEC UX MMPHUMCHATH, IPOBOANUTE JOKA3aTCIbHBIC PACCYKICHHUA
B XO0I€ PCIICHUWA 3aaa4,

BJIAICHUC CTAHAAPTHBIMU IIPUCMAMH PCHICHHA pPallUOHAJIbHBIX U
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- YMEHHUE CAMOCTOATENBHO ONPEACIIATD LENH
NEATEIbHOCTH U COCTABIIATH ILJIAHBI I€ATEIIBHOCTH;
CaMOCTOATENIBHO OCYILIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTUPOBATh ACATENBHOCTD; UCIIOJIb30BaTh BCE
BO3MOJKHBIE PECYPCBI IS JOCTUKEHUS
[TOCTaBJICHHBIX LEJIEH U peaanu3alyy IIaHOB
NesITeIbHOCTH; BBIOMPATh YCIEIIHbIE CTPATErHU B
[Pa3JIMYHBIX CUTyaLUAX;

- YMEHUE MPOYyKTUBHO 001IaThes U
B3aUMOJIEHICTBOBATh B IIPOLIECCE COBMECTHOM
NeSITEIbHOCTH, YUNUTHIBATh TO3ULUU IPYTUX
VIaCTHHKOB JIEITEIBHOCTH, 3(pPEeKTUBHO pa3pemaTh
KOH(DJIMKTBI,

- BJIaJICHUE HAaBbIKAMU II03HABATEJIbHOM, yueOHO-
MICCIIEIOBATENBCKON U POEKTHOMN AESTEIBHOCTH,
HaBBIKAMU pa3peleHus MpooiieM; ClIOCOOHOCTb U
FOTOBHOCTB K CAMOCTOSITENIBHOMY IIOMCKY METO/I0B
[pELIEHNs TPAKTUYECKUX 3aa4, IPUMEHEHUIO
[Pa3IMYHBIX METOJIOB MO3HAHHUS;

- TOTOBHOCTE M CIIOCOOHOCTE K CAaMOCTOSATEIbHON
MH()OPMaAIIMOHHO-TIO3HABATEILHOM JIEATETHHOCTH,
BJIAACHNEC HAaBBIKAMU HOJ'Iy‘IGHI/ISI HGO6XOI[I/IMOﬁ
MH(OpMallUK U3 CIOBapel pa3HbIX THUIIOB, yMEHHE
OpI/IeHTI/IpOBaTI)CH B paSJ'H/ILIHI)IX HNCTOYHHUKAX
I/IHCI)OpMaI_[I/II/I, KpI/ITI/I‘IeCKI/I OIICHUBATh N
MHTEPIPETUPOBATH MHPOPMAIIUIO, TIOTyIaeMYI0 U3
paSJ'II/I'-IHI)IX NCTOYHUKOB,

MPPALMOHAIIBHBIX, II0Ka3aTEIIbHBIX, CTEIICHHBIX,
TPUTOHOMETPUYECKUX YPAaBHECHUN W HEPABEHCTB, HUX CHUCTEM;
MICIIOJIb30BAaHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YHCIIE
TUI TIOMCKA ITyTH PEUICHMs U MIUIFOCTPALUU PELICHUS YPaBHEHUH]
1 HEPABEHCTB;

C(OPMHPOBAHHOCTh NPEACTABICHUNH OO0 OCHOBHBIX HOHATHUSAX,
MIESX U METOJaX MaTEMaTHUECKOT O aHaIn3a;

BJIaJICHUE OCHOBHBIMH MTOHATUSAMHU 0  IUIOCKHX U
[IPOCTPAHCTBEHHBIX TEOMETPUUYECKHX (UTYpax, HX OCHOBHBIX
CBOMCTBAX; c(OpMUPOBAHHOCTh YMEHHs  pacllO3HaBaTh
reoMeTpuuecKkre (QUrypbl Ha yeprexax, MOJENAX U B PEalbHOM
MUpe; IPUMEHEHHE W3YYEHHBIX CBOMCTB I€OMETPUYECKUX (Uryp
1 GopMyn [uIs pelieHus TeOMETPHUYECKUX 3ajad M 3a7ad ¢
[TPAKTUYECKUM COACPKAHUEM;

C(OPMHPOBAHHOCTh MPEJCTABICHUNA O MpoLEeccax M SBIECHUSX,
MMEFOIINX CTaTUCTUYECKHUX

BEPOATHOCTHBIIN Xapakrep,

3aKOHOMEPHOCTSX B PEAIBHOM MHpPE, OCHOBHBIX ITOHATHAX
PIEMEHTApHOW TEOpUM BEPOATHOCTEH; YMEHMH HAaxOIWTh U
OLICHUBATh BEPOSTHOCTU HACTYIUIEHUS COOBITUH B MPOCTEUIINX
[IPAKTUYECKUX CUTyallUsIX M  OCHOBHBIC
CIIy4allHbIX BEJINYUH,

BJIAICHUC HABBIKAMU HCIIOJIB30BAHUA T'OTOBBIX KOMIIBHOTCPHBIX|

XapaKTCPUCTUKU

[IporpamMMm IpH peLIeHUH 3ajay;

COPMHPOBAHHOCTh  NPEACTABICHUH O  HEOOXOAUMOCTH|
1T0Ka3aTeNIbCTB MPU 00OCHOBAHUN MAaTEMaTHUYECKUX YTBEPKICHHUM
11 pOJIM aKCHOMAaTHKHU B IPOBEJACHUH I€AYKTUBHBIX PacCyKICHUM;
c(OpPMUPOBAHHOCTh MOHATUWHOTO ammapara IO OCHOBHBIM

pazaenaM Kypca MaTeMaTHKU; 3HAHUH OCHOBHBIX TeopeM, (hopmy
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1 YMCHHUA HX IMPHUMCHATH, YMCHUSA [JOKa3bIBaTb TCOPCMBI U
HaXOUTh HECTAHAAPTHBIC CIIOCOOBI PEIICHMS 3a/1a4;
c(OPMHUPOBAHHOCTh YMEHUI MOJEITUPOBATH PEaTbHBIC CUTYAIIHH,
MCClIeIoBaTh ~ IMOCTPOCHHBIE  MOJICIIH, HMHTEPIPETUPOBATH,
[MOJTyYEHHBIN pe3yibTaT;

c(hOPMUPOBAHHOCTh TMPEACTaBICHUNH 00 OCHOBHBIX IOHSATHSAX|
MaTeMaTUYECKOr0 aHaju3a U MX CBOMCTBAX, BIIAJICHUE YMEHUEM
XapaKTepu30BaTh IIOBEICHUE GyHKIUH, HCIIOJIb30BaHUE
IIOJTYUCHHBIX 3HAHUH IJi1 OlMMCaHWA MW aHaIM3a PCaJIbHBIX|
3aBHCHMOCTCH;

BJIAICHUC YMCHUSAMHU COCTABJICHHUA BCPOATHOCTHBIX MOI[GJIGfI 10|
[YCJIOBUIO 3a/laud M BBIUYUCIEHUS BEPOSTHOCTH HACTYIUICHUS
COOBITHIA, B TOM YHUCIIE C TPUMEHEHHEM (HOpMYIJI KOMOMHATOPUKH
1 OCHOBHBIX TEOPEM TEOPUU BEPOATHOCTEH; HCCICIOBAHUS
CIIy4alHBIX BEJIMYMH 110 UX PACIPEICIICHUIO.
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON

JNCHUIIVIMHbI

2.1. O0beM JUCHUILUINHBI U BBl y4eOHOH padoThl

Buj yueOHoi padoThl Oobvem ¢
yacax*

O01beM 00pa3oBaTeJbHONH MPOrpaMMBbI AU CHUTITTHHBI 288

B T.4.

OcHoOBHOe cojiep:KaHue 218

BT. 4..

TEOPETUUECKOE 00yUueHue 160

MPAKTUICCKHUE 3aHITHS 58

IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/Iep:KaHNe (CoepRaHue 56

MPUKJIAJTHOI0 MOIYJIfA)

BT. 4..

TeopeTuieckoe o0ydeHue

MPaKTUYECKHUE 3aHATHUS 56

Koncyabranumn 10

IMpomeskyTouHasi aTTecTanusi (3K3aMeH) 4
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2.2. TemaTu4yecKkuii JIAH U COJePKAHUE TUCHHUIIMHBI

Conep:xxanue yueOHOro Matepuasia (0CHOBHOE U NPO¢ecCHOHAIBHO-

HaumeHoBaHue pa3/aesioB . O0bem dopmupyemMble
OPUEHTHPOBAHHOE), JIA00PATOPHBIE U MPAKTHYECKHUE 3aHITHUSI, MPUKJIATHOMI
U TeM 4acoB KOMIETEeHI[HH
MOAYJIb (IPY HAJTUYHMH)
1 2 3 4
OcHOBHOe coiep:KaHue
Pasnen 1. IloBTopenme 18
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Cogepxanue yueOHOro MaTepuana
Lenb u 3a1a4M | ba3oBele 3HAHMS W yMEHHS IO MaTreMaThke B NPOo(EecCHOHANBPHOM U B
MaTeMaTUKU IIPHU | TIOBCETHEBHOM JESATEIHHOCTH.
OCBOCHUH CIELUAIBHOCTH | KoMOMHUPOBaHHOE 3aHATHE 2
Tema 1.2 Coneprxkanue yueOHOro Matepuana
Uucna w  BbruMcieHus. | JlelicTBUS HAJ MOJIOXKHUTESILHBIMEA U OTPUIIATSIIEHBIMEA YUCIIAMH, OOBIKHOBCHHBIMU H
Bripakenus U | JECITUYHBIMH IPOOSMHU. OK-01, OK-02,
npeoOpa3oBaHus JeiicTBus co cTeneHsaMu, (OPMYIIbI COKPAIIICHHOTO YMHOKEHHS. 2 OK-03, OK-04,
KomOuHMpoBaHHOE 3aHATHE OK-05, OK-06,
Tema 1.3. IIpodeccnonanbHO-OPHMEHTUPOBAHHOE cojiepKaHue (conep:xaHue OK-07
['eomeTpus Ha IUIOCKOCTH | NPUKJIAJHOTO MOAYJIST) K 1.4
Bubl mmockux GUTYp ¥ UX TUIOIIAT.
[TpakTHKO-OpHEHTUPOBAHHBIE 3374l B Kypce T€OMETPUH Ha TUIOCKOCTH 2
IIpakTHueckoe 3aHsaTHE
Tema 1.4 Coneprkanne yueOHOT0o MaTeprana
IIpouenTHeIe BhrunCcacHU | [IpocThie MPOICHTHI, pa3HbBIE CIIOCOOBI X BRIYUCIICHUS. CII0KHBIC TTPOIICHTHI
[TpakTHdeckoe 3aHsATHE 4

Tema 1.5
VYpaBHEHHsI U HEPABEHCTBA

Coneprkanne yueOHOTo MaTepuana

Jlunelinble, KBagpaTHBIC, IPOOHO-TMHEWHBIE YPABHEHHS M HEPABCHCTBA
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[IpakTrueckoe 3aHsTHE

Tema 1.6 Cogepxanue yaeOHOT0 MaTrepuaa
Cuctembl ypaBHeHMil U | CrocOOBI pelIeHus] CHCTEM JMHEHHBIX ypaBHeHui. [loHsTus: marpuma 2x2 u 3x3,
HEpPaBEHCTB onpeaenuTens martpuipl. Meron [Maycca. Cucrtembl HEIMHEWHBIX YpPaBHEHUM. 4
CucreMbl HepaBEHCTB
Komb6unupoBanHoe 3ansatue
Tema 1.7 Copepxanue yaeOHOT0O MaTrepuaa
BxonHoi KOHTPOJIb Boruncnenuss u mpeoOpa3oBaHusi. YpaBHEHHS W HepaBeHCTBA. [eomerpust Ha
IJIOCKOCTH 2
KonTponbnas pabota
Pasnen 2 Ilpsimble u 16
IJIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprkanue yueOHOro Marepuana
OcHoBHbIE nouatus | [Ipenmer crepeomerpuu. OCHOBHBIE TIOHATUS (TOYKa, MpsiMas, IUIOCKOCTD,
CTepEOMETPHH. npoctpancTtBo). OCHOBHBIE — akCHOMBI  cTepeomerpuu.  llepecekaromuecs, 2
Pacnoyioxkenue npAMBIX M | mapajielbHble M CKpelluBamomuecs  npsamble. [Ipu3sHak ¥ CBOMCTBO
IJI0CKOCTEN CKpelLuBaroImuxcs npsaMbix. OCHOBHbIE TPOCTPAHCTBEHHBIE (DUTYPHI.
KomM6unmnpoBanHoe 3aHsTue
Tema 2.2. Copneprxanue yueOHOTO MaTepraa OK-01, OK-03,
[MapamnensHocts npsAMBIX, | [TapamensHble mpsimas W miockocTh. Omnpenenenue. [lpusnak. CsoiictBa (c OK-04, OK-07
OpssMOM M IUIOCKOCTH, | oka3aTeiabcTBoM). [lapamnensHble miuockoctu. Onpenenenue. [Ipusnak. CBoiicTBa K 1.4
IJI0CKOCTEN (¢ nmokazarenbcTBOM). TeTpa’ap u ero nsneMmeHThl. [lapannenenumen u ero
aneMeHThl. CBOMCTBA MPOTUBOIIOJIOKHBIX TpaHel U TMaroHajel napajuiesenumnesaa. 4
IToctpoenue ceuenuii. Peienue 3amau.
Komb6unupoBanHoe 3aHsaTue
Tema 2.3. Coneprkanne yueOHOT0o MaTepuana
[lepneHIUKYIAPHOCTD [leprienaukynspusle npsmMelie. [lapannenbHble npsiMble, NEPHEHIUKYISPHBIE K

NPSMBIX, IPSIMOH U
IJIOCKOCTH, MJIOCKOCTEN

wiockoctd.  IIpusHak  mepneHAMKYJISIPHOCTH
Joka3zarensctBo. [lepnenaukynsp n HakiaoHHas. [lepneHAMKYIISpHBIE IOCKOCTH.
[Ipu3Hak nepneHMKyISIPHOCTH IIJI0CKOCTEN. [loka3aTenbeTBo.

IpsIMOM ¥ IUIOCKOCTH.
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PaccrosiHus B mpocTpaHCTBE

KomOunupoBanHoe 3anstue

Tema 2.4. Coneprkanue yueOHOro MaTepuasa
Teopema 0 Tpex Teopema o Tpex mneprneHAuKyIspax. Jloka3zarenbCTBO. YTON MEXKIy MOpsSIMOM U
TCPICHMKY IApax IUIOCKOCTBIO. YTOJI MEXAY TIOCKOCTSIMU 2
Komb6unupoBanHoe 3ansatue
Tema 2.5. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (copep:xkanue
[TapanneneHsie, NPHUKJIATHOTO MOIYJISA)
NIEPIEHIUKYISIPHBIE, AkcuoMBbl  crepeoMmeTpuu. llepneHAuKyIsIpHOCT, NPSAMOM U IUIOCKOCTH,
CKpELIUBAIOILKECS NPAMBIE | TTApAILICILHOCTh JIBYX MPSIMBIX, NIEPIIEHIUKYJIPHBIX TUIOCKOCTH, 4
NEePHEHANKYISIPHOCTD MIJIOCKOCTEN
[IpakTuueckoe 3aHsTHE
Tema 2.6. Coneprxkanue yueOHOro Matepuana
Pemenue 3anau. IlpsaMelie n | Pacnonoxenne NpsMBIX M TUIOCKOCTEH B MpocTpaHcTBe. llepneHIuKyIspHOCTh U
IJIOCKOCTH B | MapaJuyIesIbHOCTh MPSAMBIX U IIocKocTel. CKpeluBaromecs npsimbie
MIPOCTPAHCTBE KonTponbnas pabota 2
Pasnen 3. Koopaunarsl u 12
BEKTOPbI
Tema 3.1 Coneprxanue yueOHOro MaTepuaia OK-02, OK-03,
JlekapToBEI KOOpAMHATHI B | /lekapTOBBI KOOpAMHATHI B mpocTpaHcTBe. lIpocreiimue 3amaun B KOOpIUHATaX. OK-04, OK-07
npoctpancTse. Paccrosnue | PaccTosiHue Mexly 1ByMs TOUKaMH, KOOPAWHATHI CEPEeIMHBI OTpE3Ka 2 IIK 1.4

MEXIy JByMS TOYKaMH.
Koopaunarsel  cepennHbl

OTpe3ka

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 3.2

BekTops! B IpocTpaHCTBE.
Yrom Mexay BEKTOpaMHu.
CkanisipHO€ NPOM3BEICHHE

Copepxanne yaeOHOT0O MaTepuaa

Bexrtopel B mpoctpaHctBe. CIllI0)KEHHE U BBIYUTAHME BEKTOPOB. YMHOXKEHHUE
BeKTOpa Ha yucio. KoMminanapHeie BeKTopbl. CKalsipHOE ITPOU3BEIEHNUE BEKTOPOB.
Pa3noxenune BekTopa o TpeM HEKOMILTIaHApHBIM BekTOopaM. KoopauHaTel BEKTOpa,

BEKTOPOB CKaJIIpHOE IIPOU3BEJICHUE BEKTOPOB B KOOPJIMHATAX, YIOJI MEKAY BEKTOPaMH, yroj 4
MEXY NMPSIMON U MIJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTAMU. Y paBHEHHE MJIOCKOCTH.
['eomeTpuyeckuii CMbICT ONIPeACTUTENS 2X2
KomOunupoBanHoe 3anstue
Tema 3.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (copep:xkanue
[IpaxTuko- NPHUKJIATHOT0 MOIYJISA)
OpUEeHTHpPOBaHHbIe 3a1aud | KoopauHaTHas MI0CKOCTh. BbluncieHne paccTOSHUM U IMJIOMaAeld Ha TUIOCKOCTH.
Ha KOOpAMHATHOM | KonruecTBeHHbIE pacyeThl 4
IJIOCKOCTH [TpakTHdeckoe 3aHsATHE
Tewma 3.4 Coneprkanue yueOHOro Marepuana
Pemenne 3a1a4. | JlekapToBBI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B mpocTpancTBe. CloxeHue u
Koopaunatsl 1 BEKTOpHI BbIUWTAHUE BEKTOPOB. YMHOXEHHME BEKTOpa Ha uucio. KoMIuiaHapHble BEKTOPBI.
CkansgpHoe mIpoM3BeACHUE  BEKTOpOB. PasnoxkeHue BekTOpa 1O  TpeM
HEKOMIUIaHapHBIM BekTopaMm. [Ipocreiimme 3amaum B koopauHaTtax. KoopauHatsl
BEKTOPA, PACCTOSHUE MEXKAY TOUKaMH, KOOPAUHATHI CEPEANHBI OTPE3Ka, CKAISIPHOE
IIPOU3BEICHNE BEKTOPOB B KOOPJAMHATAX, YTOJ MEXIY BEKTOpaMH, Yoyl MEXIy 2
IPSIMON U TJIOCKOCTBIO, YTOJI MEXAY TIOCKOCTSIMU
KonTponbnas pabora
Pasnen 4. OcHoBBI 32
TPUTOHOMETPHH.
Tpuronomerpnueckune OK-01, OK-02,
GyHKIUH OK-03, OK-04,
Tema 4.1 Coneprxanue yueOHOTO MaTepraia OK-05, OK-06,
Tpuronomerpuueckue Pannannas mepa yrma. [IoBOpoT TOUKM BOKpyr Hadaya KoopauHatr. OnpeneneHue OK-07
(GyHKIIMM IPOM3BOJBHOIO | CHHYCa, KOCHHYCA, TAHI€HCA M KOTAaHreHca. 3HAKH CHHYCa, KOCHHYCA, TAHT€HCa U 2 K 1.4

yria, yucna. Paguannas u
rpajycHas Mepa yria

KOTAaHT'CHCA 110 YCTBCPTAM. 3aBUCHMOCTb MCKAY CUHYCOM, KOCUHYCOM, TAHI'CHCOM
1 KOTAHI'CHCOM OJJTHOTI'O U TOI'O KC yTJIa
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KombOunupoBanHoe 3aHstue

Tema 4.2

OCHOBHBIE
TPUTOHOMETPUYCCKHE
TOXKIECTBA.

dopMyIbl IPUBEICHUS

Coneprkanue yueOHOro MaTepuana

Tpuronomerpuueckue ToxkaecTsa. CHHYC, KOCHHYC, TAHT€HC M KOTAHT€HC YIJIOB O
- o. Dopmyibl IpUBEICHUS

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMbl M pa3HOCTH [BYX
YIJIOB

Cunyc u KOCHHYC
ABOWHOro yria. ®opmyssl
IIOJIOBUHHOIO yIJla

Conepxanue yueOHOro MaTepraia

CymmMma u pasHocTh cuHycoB. CyMMa M pa3HOCTb KOCHMHYCOB. CMHYC M KOCHHYC
nBoriHoro yrna. @opmynbl  TONOBMHHOTO yria. [IpeoOpa3zoBaHus CyMMBI
TPUTOHOMETPUYECKMX (YHKIUHA B TPOM3BENECHHE W IPOU3BEIACHUS B CYMMY.
BblpakeHue TpuUroHOMETpHUYEeCKMX (YHKIMM uepe3 TaHIeHC IOJIOBUHHOIO
aprymenTa. IIpeoGpa3oBanus npocTeHnX TPUrOHOMETPUYECKUX BBIPAXKEHUN

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 4.4
@yHKIMHA, WX CBOWCTBA.

Coneprkanue yueOHOro Matepuana

OO6nacTp onpeneneHuss U MHOKECTBO 3HaYeHHH (yHKIHA. YETHOCTH, HEYETHOCTD,

Crnioco0sl 3aJ1aHus | IepUOANYHOCTh (GyHKIMHA. CriocoObl 3ajanus QyHKIUN

Gynxuui Komb6unnpoBanHoe 3aHsaTue

Tema 4.5 Coneprxanue yueOHOro MaTepuaa

Tpuronomerpudeckue OO6nacth ompeneneHrss U MHOXKECTBO 3HAYCHUN TPUTOHOMETPUYECKUX (DYHKITHI.

(GyHKIUM, UX CBOWCTBA U

YETHOCTB, HEUETHOCTD, IEPUOJUYHOCTh TPUTOHOMETpUYECKUX QyHKIMA. CBolcTBa

rpaduxu U rpaduky QyHKIUN y = cos X, Yy =sIin X, y = tg X, y = ctg X.
KomMb6unmnpoBanHoe 3ansTue.
Tema 4.6 Coneprkanne yueOHOro MaTepuana
ITpeoOpa3oBanue Cxartue 1 pacTshkeHHe Tpag kOB TPUTOHOMETPUYECKUX (PYHKLIUH.
rpauKoB [IpeobpazoBanue rpaguKOB TPUTOHOMETPUUYECKHX (PYHKLIUH
TPUTOHOMETPUYECKUX [IpakTHueckoe 3aHsATHE
byHKIII
Tema 4.7 IpodeccnonabHO-OPUEHTHPOBAHHOE coJep;KaHue (conepxkaHue
Ornucanue NPHUKJIATHOT0 MOIYJIfA)
MIPOU3BOACTBEHHBIX Hcnonp30BaHue CBOICTB TPUTOHOMETPUYECKHX (PYHKIMHA B MpodecCHOHATbHBIX

mponeccoB € IIOMOIIBIO

3amadyax
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rpaduKoB QyHKIHIA

[IpakTrueckoe 3aHsTHE

Tema 4.8 Cogepxanue yaeOHOT0 MaTrepuaa
OobpatHbIe OO6parnbie Tpuronomerpuueckue GpyHkun. Mx cBoiicTBa u rpaduku
TPUTOHOMETPUYECKHE
KomOunupoBanHoe 3anstue
byHKIIH
Tema 4.9 Coneprkanue yueOHOro MaTepuasa
TpuronomeTpudeckue YpaBHeHHe cos X = a. YpaBHEHHE sin X = a. YpaBHeHHe tg X = a, ctg X = a.

YpPaBHEHUS U HEPABEHCTBA

Pemienne TPUTOHOMETPUYECKUX YPAaBHEHUM OCHOBHBIX THUIIOB: IIPOCTEHIINE
TPUTOHOMETPUYECKUE YPAaBHEHMsI, CBOJALIMECS K KBaJpaTHbIM, peEIIaeMble
Pa3JIOKEHUEM HA MHOKHUTEIIN, OJTHOPOIHBIE.

[Tpocreimne TPUroHOMETPUUECKHNE HEPABEHCTBA

KOM6I/IHI/IpOBaHHO€ 3aHATHUC.

Tema 4.10 Copepxanue yueOHOro MaTepuana

Cucremsl CucreMsbl IPOCTEHIINX TPUTOHOMETPUUYECKUX YPAaBHEHUN

TPUTOHOMETPUUECKUX KomMb6unupoBanHoe 3aHstue

YpaBHEHUU

Tema 4.11 Cogepxanue yueOHOro MaTepuana

Pemenne 3amad. ocHOBEHI | [IpeobpazoBanue TPUTOHOMETPUYECKHUX BBIPAKCHUI. Pemenue
TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM
Tpuronomerpuueckue CBOWCTB (pYyHKLHUH.

GyHKITUH KonTpoabnas pabora

Paspnea S.

KoMniekcHbIe yncia

Tema 5.1
Komruiekcusie yucia

Cogepxanuie yaeOHOTO MaTepuana

[lonsTne xommuekcHoro uucia. ConpsyKeHHbIE KOMIUIEKCHBIE YHUCIA, MOIYJb U
apryMeHT KOMIUIEKCHoro uucia. ®dopma 3ammcum KOMIUIEKCHOTO — 4HCIIa
(reomeTpuueckasi, TpUTOHOMETpUUecKas, anreOpauueckas). Apudmernyeckue
JENCTBUS C KOMITJIEKCHBIMH YHCIIaMU

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 5.2 Copneprxanue yueOHOro MaTepuaa
[Ipumenenue BeinonHenue  pacyeToB ¢ IMIOMOLIBKO  KOMIUIEKCHBIX — umcen. [Ipumepsl
KOMIUIEKCHBIX YHCE UCTIOJIb30BAaHUST KOMIUIEKCHBIX YHCEI 4

[TpakTueckoe 3aHsATHE
Paznen 6. IlpousBoaHasi 32
pynxuumn, ee
NpUMeHeHHe
Tema 6.1 Coneprkanue yueOHOro MaTepuasa
IToustue IIPOU3BOIHOMU. | OmpeeNeHre YUCIOBOM MOCIEeI0BATEILHOCTH U CHOCOOBI ee 3amanus. CBOHCTBa
@opMysibl M IpaBWIIA | YUCIOBBIX TMOCienoBaTenbHOCTEe. OrlpeneneHue mpeena MociIeI0BaTeIbHOCTH.
g hepeHIIMPOBAHUS Brerancnenue — mpepenoB  mocienoBarenbHocTed.  [Ipemen  GyHKnuM - Ha 2

6eckoneunoctu. [lpenen gpynkuuu B Touke. [Ipupamenue aprymenta. [Ipupaienue

bynkuu. 3anayd, MNOPUBOIALIME K MOHATHIO MPOM3BOAHOHN. OrmpeneneHue

MPOU3BOTHON. AJTOPUTM OTHICKaHHS MPOU3BOIHOMN

KomOunnpoBanHoe 3aHsaTHe

OK-01, OK-02,
Tema 6.2 Coneprkanue yueOHOro Matepuana
OK-03, OK-04,
[IpousBoaHbIE cymMmsbl, | @opmynsl quddepernunponanus. [Ipasuna quddepenurpoBanus 4 OK-05. OK-06
Pa3HOCTH, Npou3sBeleHus, | KoMOMHMPOBaHHOE 3aHATHE y '
OK-07
4aCcTHOTO
K 1.4

Tema 6.3 Cogepxanuie yaueOHOT0O MaTepuana
ITpouzBosHbIE Onpenenenue cinoxHoi (GyHKiuu. [Ipon3BogHass TPUTOHOMETPUYECKUX (DYHKIIHH.
TPUTOHOMETPHUYECKUX [IpownsBoaHas CIIOKHOW (HYHKIIHA
¢Qynkumii.  IlponsBoanas | KoMOMHMPOBAHHOE 3aHSTHE 4
CIIOKHOU (PyHKIIUU
Tema 6.4 Coneprkanne yueOHOT0o MaTepuana
Tousue O | Tlonsite HenpepblBHOW (yHKIMU. CBolcTBa HempepblBHOW (QyHKIUH. CBs3b
HEMPEPbIBHOCTH (DYHKIIUH. 2

Meton HHTCPBAJIOB

MEXJly HEMpephIBHOCTHIO U U depeHInpyeMocThi0 (YHKIUU B TOUKE. AJITOPUTM
pelleHns] HEPaBEHCTB METO/I0M UHTEPBAJIOB

KomMmOuHupoBaHHOE 3aHsTHE

Tema 6.5

Coneprkanne yueOHOro MaTepuana
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I'eomeTpuueckuit u | eomeTpudeckuii CMBICT TMPOU3BOAHON (YHKIMH — YIJIOBOH KOI(UIMEHT
buznueckuit CMBICII | KacaTeIbHON K TpaduKy (YHKIMH B TOYKE. YpaBHEHHE KacaTelbHOH K rpaduky
MIPOU3BOIHOM (GyHKIMU. AJTOPUTM COCTABIICHHUS ypaBHEHHs KacaTeIbHOW K rpaduky (QyHKIuH
y=f(x)
KomOunmnpoBaHHoe 3aHsATHE
Tema 6.6 Coneprkanue yaeOHOro MaTepuaia
Pusnueckui cMbICT | DU3nMYEeCKU (MEXaHMYECKUI) CMBICH IPOM3BOJHOM — MI'HOBEHHAs CKOpPOCTb B
IIPOU3BOIHOM B | MOMEHT BpeMeHHU t: v =S’ (t)
podeccCuOHaTbHBIX [IpakTuueckoe 3aHsATHE
3ajadax
Tema 6.7 Copneprxanue yueOHOro MaTepuaia

MOHOTOHHOCTh (DYHKIUH.
Touku skcTpemyma

Bospacranue u yObiBaHuE (QYHKLMHU, COOTBETCTBHE BO3pAaCTaHUs U YOBbIBaHUS
GyHKUMH 3HaKy Mpou3BoAHOM. IloHsATHME mNPOM3BOAHON BBHICIIEr0 IOPSIKA,
COOTBETCTBUE 3HaKa BTOPOW IMPOU3BOJHON BBIMYKJIOCTU (BOTHYTOCTH) (PYHKIIMM Ha
oTpe3ke. 3ajjaud Ha MAKCUMyM U MUHMMYM. [loHsTHE acMMNTOTHI, COCOOBI KX
oTpenieNieHusl. AJNTOPUTM HCCIenoBaHus (YHKIMH M MOCTPOEHHs ee rpaduka c
MOMOIIBIO TPOU3BOTHOMU. [[poOHO-TMHEHAs PYHKIUS

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tewma 6.8
UccnenoBanune QyHKIUA U1
MOCTPOEHUE IPaPUKOB

Cogepxanuie yaeOHOTO MaTepuana

HccnenoBanue Q)YHKHI/II/I Ha MOHOTOHHOCTb U ITOCTPOCHUC Fpa(l)I/IKOB.

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 6.9 HaubGompmee u

Coneprkanne yueOHOro MaTepuana

HauMEHBIIIEe 3Hauenus | HaxoxneHune HamOOJbIIEr0o M HAWMEHBLIET0 3HAYeHMHM (QYHKIMM, MOCTpOEHHE

byHKITUN rpa)KOoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM allapaTa MaTeMaTHYeCKOro aHajanu3a
KoMOunmpoBanHoe 3aHstue

Tema 6.10 IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coJep;KaHue (copep:xkanue

Haxoxnenue NMPHUKJIATHOT0 MOIYJIA)

ONTUMAJIBHOTO pe3yJbTaTa
C MOMOIIBIO MPOU3BOTHON
B HpaKTI/IquKI/IX 3agavyax

Hauwmensbiiee u HanOosnblee 3HaueHne GyHKIUN

[IpakTHueckoe 3aHsATHE
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Tema 6.11 Coneprkanue yueOHOro MaTepuasa
Pemenue 3a1a4. | @opmyinsl U npaBuia quddepenupoBanus. McenenoBanue GyHKIHMI ¢ TOMOUIBIO
ITponsBonHas ¢pyHKuMH, ee | mpousBoaHoM. Hanbombiee 1 HauMeHbIIee 3HAYEHUS (PYHKIIUN 2
IPUMEHEHHE Kontponbhas pabora
Pazgen 7. 46
MHOrorpaHHUKH U TeJja
BpallleHHs
Tema 7.1 Cogepxanue yueOHOro MaTepuana
Bepumnel, pebpa, rpanu | [Tonsitue MHOrorpaHHuka. Ero sjieMeHTBI: BEpIIMHBI, peOpa, rpaHu. [uaroHasb.
MHOTOTpaHHHUKA Ceuenue. Bolmykiible 1 HEBBITYKJIBIE MHOTOTPaHHUKH
KOMOMHMPOBaHHOE 3aHATHE 2
Tema 7.2 Coneprkanue yueOHOro Marepuana
[Ipuzma, ee | [Tonsarue npusmel. Ee ocHoBaHust n O60koBble TpaHu. Bricora mpusmel. [Ipsmas u
COCTaBJIAIOLINE, CEYEHME. | HaKJIIOHHAas npu3Ma. [IpaBuibHas npusma. Ee ceuenue
Ilpsmas wu  npaBuwibHasg | KOMOMHUPOBAHHOE 3aHSITUE 2 OK-01, OK-02,
IIPU3MBI OK-03, OK-04,
Tema 7.3 ConepxaHue y4eOHOTO MaTepuaa OK-05, OK-06,
[Tapannenenunen, KyO. | [Tapannenenumnen, CBOWCTBA MPSMOYroJbHOIO Mapaienenunena, kyo. CeueHue OK-07
Ceuenue Ky0a, | kyba, mapajulenenumneia IIK 1.4
napajuiesienune/1a KomOuHMpoBaHHOE 3aHATHE 2
Tema 7.4 Coneprxanue yueOHOro MaTepuaia
[Tupamupa, ee | [lupamuna u ee omementol. Ceuenue mnupamuasl. [lpaBunbHas mnHUpaMuma.
COCTABIISIIOLINE, CEUCHHE. | YCEeUCHHas MHUpaMKia
IlpaBunbHas  MUpaMuIA. | KoMGHHHPOBAHHOE 3aHATHE 2
VYceuennas nupamuaa
Tema 7.5 Coneprkanne yueOHOT0o MaTepuana
BbokoBas u nosiHas | [Inomaas O0KOBOI U IOTHOM MOBEPXHOCTH TIPU3MBI, THPAMUJIBI
MOBEPXHOCTh npu3Mbl, | KoMOMHUpPOBAaHHOE 3aHSTHE 2
MU PAMHU/TBI
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Tema 7.6

Cummerpuss B KyOe,
napasuiesenurnese,

npu3Me, TUpamMu/Ie

Copepxanne yaeOHOT0O MaTepuaa

CuMMeETpHUsT OTHOCHUTEIBHO TOYKM, HpsIMOM, miiockocTd. Cummerpust B KyOe,
napajuielienunene, npusMe, IupamMmuIe

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 7.7
[Ipumepsl cummeTpuii B

IpodeccnonabHO-OpUEHTHPOBAHHOE coJiep;KaHue (conepxkanue
MPUKJIATHOTO MOYJIf)

npodeccun CummeTpus B IpUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
[TpakTueckoe 3aHsATHE
Tema 7.8 Coneprxkanue yueOHOro MaTepuana
HpaBI/IJIBHI)IC Iloustue IMPpaBUJIbHOI'O MHOTOT'paHHHKaA. CaoiicTBa IMpaBHUJIbHBIX MHOTOT'PaHHHUKOB
MHOTI'OI'paHHUKH, nux HpaKTI/I‘-IeCKOG 3aHsATUE
CBONCTBA
Tema 7.9 Cogepxanue yueOHOTo MaTepuala
Hununnp, ero | Hununnp u ero snementsl. CedeHne MUIMHApA (MapajieIbHOe OCHOBAHUIO U OCH).
cocrapistonie. Cedenue | Pa3BepTka HuIMHApa
UWIMHIpA KomOunupoBanHoe 3anstue
Tema 7.10 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE coJepkaHue (conepxkanue
Konyc, €ro | MPUKJIAHOT0 MOAYJIs)

cocrapisitonie. CedyeHue
KOHYycCa

KOHyC nu ero osaeMmeHTEl. CedeHue KOHYCa (napanneanoe OCHOBAHUIO M
mpoxoadmee 4epe3 BepI_HI/IHy), KOHHYCCKHE CCUCHMHA. Pa3BepTKa KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.11 Coneprkanue yueOHOro MaTepuana

VY ceueHHsIi KOHYC. | YceueHHbIN KOHYC. Ero oOpasytomas u Beicota. CeueHne yceueHHOTro KOHyca
Ceuenne YCEeYeHHOTO | KoMOMHUPOBAaHHOE 3aHATHE

KOHyCa

Tema 7.12 Cogepxanue yueOHOTO MaTepuana

[ap u cdepa, ux ceueHust

Hlap u cdepa. B3aumuoe pacnonoxxkenue cdepbl U miockoctu. CeueHue Imapa,
cdepsl

KomMmOuHupoBaHHOE 3aHsTHE

Tema 7.13

Coneprkanne yueOHOro MaTepuana
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ITonsatue 00 o0BEME Tena.

[lonarue 06 obwveme Tena. OObeM Kyba M HPSAMOYTOJBHOTO NapayljieNienuIesa.

OTtHoleHue o0bemMoB | OO6beM mpusMbl  u  mUIHHApa. OTHOmIeHHe O00BEMOB  MOMOOHBIX — TEdl. 4
MOTO0HBIX TEJ I'eomerpuueckuii cMbIca onpeaeauTes 3-ro mopsiaka
Komb6unupoBanHoe 3ansatue
Tema 7.14 Coneprkanue yaeOHOro MaTepuaia
ObGbeMBl M IWIOWANH | OGpembl IMpaMubL 1 KOHYca. OGbeM mapa. [L1omanm noBepxHoCTell Ten 2
MOBEPXHOCTEH Tel
Komb6unupoBanHoe 3ansatue
Tema 7.15 Coneprkanue yueOHOro MaTepuasa
KombOunanmu KomOunamum reoMmeTpuieckux Tei
MHOTOTPaHHMKOB M Tell | [IpakTHyecKoe 3aHsATHE 4
BpAaIICHUS
Tema 7.16 Cogepxanue yueOHOro MaTepuana
I'eomeTpuueckue Hcnonp3oBaHne KOMOMHAIMA MHOTOTPAHHMKOB U TEJ BpAIICHUS B MPAKTUKO-
KOMOMHAIMM Ha MPAKTHKE | OpUEHTHPOBAHHBIX 3aJa4ax
[IpakTnueckoe 3aHsaTHE 4
Tema 7.17 Coneprkanue yueOHOro Matepuana
Pemenwue 3a1a4. | OOBEMBI U TUIOIIAU TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAICHUS
Mmuororpanaukn  u  Tena | KonrponsHas pabora 2
BpallleHUs
Paspea 8. 14
ITepBooGpa3nasn
byHkuumn, ee
NpUMeHeHue OK-01, OK-02,
Tema 8.1 Coneprkanne yueOHOro MaTepuana OK-03, OK-04,
ITepBooOpaszHas ¢yHKUUM. | 3a1a4a O BOCCTAHOBJIICHHH 3aKOHA JBHIKCHHUS 10 M3BECTHON ckopoctH. ITonsTHe OK-05, OK-06,
[TpaBuia HaXO0XJIEHUs | uHTerpupoBanus. O3HAKOMIIGHHE C TIOHATHEM HHTErpaja U TMepBOOOpa3HOW AJis OK-07
NepBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha cBs3b NepBOOOpa3HON M €€ MPOU3BOIHOIM, I[IK 1.4
BBIUUCIICHHE NEepBOOOpa3HOM s naHHOM (yHKuuu. Tabmuna Qopmyn ams
HaX0XJICHUS MTepBOOOpa3HbIX. M3yueHne paBuiia BEIYUCIICHHS TIEPBOOOpa3HON 2

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 8.2 Coneprkanue yueOHOro MaTepuasa
[Inomans KpUBOJMHEWHOW | 3amaun, NMPUBOJAAIINE K TOHSATHIO ONPEICICHHOTO HWHTErpajia — O BBIYUCICHUH
Tpareuuu. @dopmyna | IoNaad  KPUBOJIMHEWHOW  Tpamenud, O IepeMeleHud Todkd. [loHsaTHE
HrroTona — Jleibuuia ONpeAciEHHOTO  HMHTEerpala. I'eomeTpuueckuidi. ©U  (QUIUYECKHI  CMBICT
omnpenenenHoro uarerpaita. ®opmyna Herotona— JleitOnua 2
Komb6unupoBanHoe 3ansatue
Tema 8.3 Cogepxanue yaeOHOT0 MaTrepuaa
Heonpenenennslii u | [lonaTue HeONpeACIIEHHOTO UHTETpaIa
ONPENEICHHBIA HHTErpaibl | KOMOMHUPOBAaHHOE 3aHSATHE 2
Tewma 8.4 Copepxanue yueOHOro MaTrepuana
[TonsTue 00 | 'eoMeTpUYECKHU#T CMBICIT ONPEAETICHHOTO HHTErpaia
OIIPEACICHHOM HHTErpane | KoMOMHUPOBAHHOE 3aHATHE 2
KaK iouaau
KPHUBOJIMHEWHOM Tpanenun
Tema 8.5 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkaHue
OrnpesenieHHbI  MHTETpai | MPUKJIATHOT0 MOXYJIA)
B JKHU3HU I'eomerpuueckuil cMbIca omnpeaeneHHoro uHrerpana. @Popmyna HerlotoHa -
JleitOHuma.
Pemenue 3a1au Ha mpuMeHeHHE UHTETpalia JUIsl BEIYUCICHUS PU3NYECKUX BEIUYUH
¥ TUTOMIa e 4
[IpakTnueckoe 3aHsTHE
Tema 8.6 Coneprkanne yueOHOro MaTepuana
Pemenue 3ana4. | [IepBooOpaszHas ¢pyukimu. [IpaBuna HaxoxaeHus nepBoodpasHbeix. Ee npumenenue
Ilepoobpasnas ¢ynkuuu, | KonrponsHas pabora 2
ee IpUMEHEHUE
1(’:a311e.11 9. 12 OK-01, OK-02,
CTeneHn " KOpPHH. OK-03, OK-04,
TeneHHast PyHKIUA OK-05, OK-07

Tema 9.1

Coneprkanne yueOHOro MaTepuana
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Crenennas ¢QyHKIus, ee

T[ToHsATHE KOPHS N-0if CTENEHN U3 jAeiicTBUTeNnbHOro yncna. Pyrkmmn y = VX nx

CBOMCTBA cBoiicTBa 1 rpaduku. CBOHCTBa KOPHS N-0il CTENEHU
KomMb6unmnpoBanHoe 3aHsTHe 2

Tema 9.2 Coneprkanue yaeOHOro MaTepuaia

ITpeoOpa3oBanue [TpeoOpa3oBaHue UPPALIMOHAIBHBIX BBIPAXKEHUN

BBIDOKEHHH ¢ KOPHAMH N- | KoMOUHHPOBAaHHOE 3aHSTHE 2

Ol cTeneHn

Tema 9.3 Copepxanue y4eOHOT0o MaTepuaa

CpoiictBa  crenenu ¢ | [lonstue creneHu ¢ Jr00BIM PallMOHAIBHBIM TOKa3aTeiaeM. CTerneHHbIe (YHKIIHH,

paloHaIbHbIM U | X CBOMCTBA U TpapuKu

JNENCTBUTEIIbHBIM KombOunnpoBanHoe 3aHsaTHE 2

HoKa3aTesIMU

Tema 9.4 Cogepxanue yueOHOro MaTrepuana

Pemenue PaBHOCWIBHOCTP MppaMOHAIBHBIX YPAaBHEHMM M HEpaBeHCTB. Meroasl HX

HppalMOHATIbHBIX peuieHus. Perenne nppalnoHalbHbIX YPaBHEHUI U HEPaBEHCTB

YPaBHEHUH U HEPABEHCTB | KOMOMHHPOBAHHOE 3aHSTHE 4

Tema 9.5 Coneprxanue yueOHOro MaTepuasa

Crenenu U KopHU. | Onpenenenue creneHHo (yHkiuu. Vcnonabp3oBaHue ee CBOWCTB HpU PELICHUU

CrenenHas pyHKUIUSA YpaBHEHMI U HEPABEHCTB 2
KonrponsHas pabora

Paznen 10. 12

IokazarenbHast

pyHKuusn

Tema 10.1 Coneprkanue yueOHOro MaTepuana

[TokazarenbHass ¢QyHKuus, | CTeneHb ¢ MPOM3BOJIBHBIM  JCHCTBUTEIBHBIM  TOKazareneM. OmpenencHue OK-01, OK-02,

€e CBOMCTBA MOKa3aTelbHON (YHKIMH, €€ CBOICTBa M Tpaduk. 3HAKOMCTBO C NMPUMEHEHUEM OK-03, OK-04,
nokaszareiabHON (yHKIMU. Pemenue moka3zaTenbHBIX YpaBHEHUH (DYHKIIMOHAIBHO- OK-05, OK-07
rpau4ecKuM METOJI0M 4

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.2
Pemenne mnoka3aTeIbHBIX

Coneprkanue yueOHOTo MaTepuana

Pemenne mnoka3aTeNbHBIX YpPaBHEHHM METOJOM YpaBHUBAHMS IOKa3aTesew,
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YPaBHEHUU U HEPABEHCTB

METO/I0M BBEICHHUSI HOBOW MEPEMEHHOH, (PYHKIHMOHATBHO-TPA(QUIECKIM METOIOM.

Pewienne nokasarenbHbIX HEPABEHCTB 4

[IpakTuueckoe 3ansATue
Tema 10.3 Cogneprkanue yueOHOro MaTepuasa
CucreMbl 1OKa3aTenbHBIX | Pernrenue cucteM mokasaTeabHBIX ypaBHEHHN
ypaBHEHUU KomOunupoBanHoe 3anstue 2
Tema 10.4 Conepxanue yaeOHOT0 MaTepuaa
Pemenne 3a1a4. | PemieHne mOKa3aTeNbHBIX YPaBHEHUM METOJAOM YypaBHUBAaHMs IIOKa3aTeleu u
[TokazatenbHas GYHKIUS | METOLOM BBEICHHS HOBOU IIEPEMEHHOM. PellieHne moKa3arebHbIX HEPABEHCTB

KonrponbHas pabora 2
Paznen 11. Jlorapudmbl. 20
Jlorapudpmuueckasn
byHKuun
Tema 11.1 Coneprkanue yueOHOro MaTepuana
Jlorapupm yucia. | Jlorapudm uncna. JlecATUUHBIN U HATYpaJIbHBINA JOrapu(Mbl, YUCIIO €
HecaTnaHbIH 1 | KoMOMHMpOBaHHOE 3aHATHE
HATypaJlbHBIN JOrapudmsl, 2
YHCIIO €
Tema 11.2 Copnepxanue yueOHOro Marepuaia OK-01, OK-02,
CBolicTBa norapudmos. | CBoiicTBa orapudmos. Oneparius JJorapuGMUPOBAHHSL. OK-03, OK-04,
Oneparust KomO6uHupoBaHHoe 3aHsTHE 2 OK-05, OK-07
Jorapu@MUpoBaHUs K 1.4
Tema 11.3 Coneprxanue yueOHOro MaTepuaa
Jlorapudpmuueckas Jlorapugmuueckas QyHKIUS U €€ CBOHCTBA
¢byHK1UMSA, ee CBOWCTBA Komb6unupoBanHoe 3aHsaTHe 2
Tema 11.4 Coneprkanne yueOHOTo MaTepuana
Pemenne [Tonstne norapupmudeckoro ypaBHeHus. Ormnepanus TOTCHIMPOBAaHUS. Tpu
JorapupMIICCKuX OCHOBHBIX METOJA pEIIeHHs JIOrapu(pMUUECKUX YpPaBHEHMH: (DyHKIMOHAIBHO-
YPaBHEHUH 1 HEPABEHCTB | rpaduueckiii, METOX MOTEHIMPOBAHMS, METOJ BBEICHWS HOBOH MEPEMEHHOI.

6

Jlorapudmudeckue HepaBeHCTBA
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KombOunupoBanHoe 3aHstue

Tema 11.5 Cogepxanue yaeOHOT0 MaTrepuaa
Cucremsl ANropuT™M peleHHUs CUCTEMbl ypaBHEHHH. PaBHOCHMIBHOCTH JOrapugMuyecKux
JorapupMUUECKUX YPaBHEHMI U HEPABEHCTB
ypaBHEHUU KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 11.6 IIpodeccnoHanbHO-OPHEHTHPOBAHHOE cojeprkaHue (conep:xanue
Jlorapudmsl B npupoAe U | MPUKJIAJTHOTO MOIYJIs1)
TEXHUKE [Ipumenenne norapu¢ma. Jlorapupmuyeckas crnupanb, B 1npupone. Ee
MaTeMaTHYeCKHe CBOMCTBA 4
[TpakTuyeckoe 3aHsTHE
Tema 11.7 Copepxanue yueOHOro MaTepuana
Pemenue 3ajgad. | Jlorapudpmuueckas  ¢yHkuusa.  Pemenume — mpoctedmmx — storapuMuyecKux
Jlorapugmst. YpaBHEHUH 2
Jlorapudmmueckas KonTponpsHas padora
byHKIUSA
Pa3zpnen 12. MHuoxkecTBa. JjieMeHTbI Teopuu rpagos 10
Tema 12.1 Copepxanue yueOHOro MaTepuana
MHoxecTBa [Tonstue MuoxxectBa. [lommMHOXkecTBO. Oneparuy ¢ MHOXKECTBaMHU
KombOununpoBanHoe 3aHsTHe 2
Tema 12.2 IIpojeccrnonaIbHO-OPHEHTUPOBAHHOE coJaepkaHue (copep:xkanue
Omnepanuu ¢ MHOXKECTBAMH | PHUKJIATHOT0 MOY.JIS1)
Omnepanuu ¢ MHOXKeCTBaMH. PelieHue npukiIaaHbIX 3a1a4y
[TpakTyeckoe 3aHsTHE 2
Tema 12.3 Coneprkanne yueOHOro MaTepuana
I'padbr [Tonsitue rpada. Ces3HbIM rpad, AepeBo, LUK Ipad Ha MIOCKOCTH
[IpakTuyeckas pabora 4
Tema 12.4 Copneprxanue yueOHOro MaTepuala
Pemenue 3aga4. | Onepauuu ¢ MHOXecTBamMH. ONHMCAaHUWE pEAIbHBIX CHTyalluid C TOMOUIBIO
MmuoxectBa, I'padpl n ux | muoxects. [IpumeHerne rpadoB K PEIICHAIO 3a1a4
KonTponbhas padota 2

IIPUMEHEHHE
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Pasnea 13. D1emeHTbl KOMOMHATOPUKH, CTATHCTHKH M TEOPHH BEPOATHOCTEH

22

Tema 13.1 Coneprkanue yueOHOro MaTepuasa
OcHoBHBIE noHATHs | IlepecTaHOBKH, pa3MeLIEHUS, COUETAHUS.
KOMOWHATOPUKH 2
Kom0OuHMpoBaHHOE 3aHATHE.
Tewma 13.2 Copepxanue y4eOHOT0o MaTepuaa
CoOsItHe, BEPOATHOCTH | COBMECTHbIE M HECOBMECTHbIE COOBITHS. TeopeMbl O BEPOATHOCTH CYMMBI
coOpitha.  CnokeHHe M | cOOBITHI. Y CIIOBHAs BEPOSATHOCTh. 3aBHCHMBbIC Y HE3aBHCUMBIE COOBITUS. TeopeMbl
YMHOXXEHHUE BEPOATHOCTEN | O BEPOATHOCTH MPOU3BEACHUS COOBITHI.
4
Kom06unupoBaHHoe 3aHsATHE
Tema 13.3 IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coJep;kaHue (conepxkaHue
BepositHOCTB B | IPUKJIATHOTO MOY.JIsI)
podecCHOHATIBHBIX OTHOCHUTENbHAS YacTOTa COOBITHS, CBOMCTBO ee yCTOM4YMBOCTH. CTaTHCTHYECKOE
3a1a4ax orpeeneHue BepoaTHOCTH. OLieHKa BEPOSITHOCTU COOBITHS
[TpakTHueckoe 3aHsATHE 4
Tema 13.4 Coneprkanue yueOHOro Matepuana
JuckperHas  ciydaiHas | Buner crmydaiiapix BenmuumH. OmpeneneHue JAUCKPETHON CIy4aliHOW BEIWYHHBI.
BEJINYMHA, 3aKOH ee | 3aKOH pacmpelielieHuss JUCKPEeTHOM ciiydailHOM BenuuuHbl. Ee uucioBble
pacnpezeneHus XapaKTepUCTUKU 2
KomOunmnpoBaHHoe 3aHATHE
Tema 13.5 Coneprxanue yueOHOro MaTepuaia
3agaun  Mmarematudeckod | Bapuanmonneiii  psa.  [lomuron wactor u  rucrorpamma. CTaTHCTHYECKHE
CTaTUCTUKU XapaKTePUCTHKU psiJia HAOII0JaeMbIX JaHHBIX
Komb6unupoBanHoe 3aHsaTue
4
Tema 13.6 IIpojeccnonaIbHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanue
CocraBieHue TaOIUI U | NPUKJIATHOIO MOLYJISA)
ayarpamMm Ha IIPaKTHKE [TepBuuHas 06paboTKa CTATUCTHUECKUX JaHHBIX. [ paduueckoe UX MpeacTaBiIeHuE.
HaxoxneHne cpeqHuX XapakTepUCTHK, HAOII0AaeMbIX JaHHBIX
[IpakTHueckoe 3aHsATHE 4

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-07
IIK 1.4
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Tema 13.7 Coneprkanue yueOHOro MaTepuasa
Pemenue 3a1a4. | DneMeHThl KoMOMHATOpUKU. CoObITHE, BEpPOATHOCTH cOObITUSA. ClOXeHHe u
DNIEeMEHThI YMHO>KEHHE BEPOATHOCTEN
KOMOMHATOPHKH, KontponsHas padora 2
CTATUCTUKH U TEOPHH
BEPOATHOCTEMN
Pa3nean 14. YpaBHeHus u 20
HepaBeHCTBa
Tema 14.1 Copepxanue yueOHOro MaTrepuana
PaBHOCUIIBHOCTB PaBHOCHIBHOCTD ypaBHeHHH M HepaBeHCTB. OmpeneneHusi. OCHOBHBIE TEOPEMBI
YPaBHCHHMI M HEPAaBEHCTB. | PABHOCHIILHBIX TIEPEXO/JaXx B YpaBHEHUSX M HepaBeHCTBaX. OOIIUME METObI
OO1e METOIBI PEIIEHNs | pelieHHs YPaBHEHHIA: Mepexo/] OT paBeHCTBA (YHKIMI K PABEHCTBY apryMEHTOB 4
JUIT MOHOTOHHBIX (DYHKIHH, METOJ Pa3i0oKEeHUs HA MHOXHTEIH, METO] BBEACHUS
HOBOM NEPEMEHHOMH, (PYHKIIMOHAIBHO-TpapUUECKU METOT
KombOunnpoBanHoe 3aHsaTue
Tewma 14.2 Cogepxanue yueOHOTO MaTepuana OK-01, OK-02,
I'padmueckuit MmeTon | O6mue MeTo/Ibl peleHUs] HEPaBEHCTB: MEPeXo ] OT CpaBHEHMS 3HAUYeHUM (yHKIMN OK-03, OK-04,
pelieHus YPaBHEHMM, | K CpPaBHEHWIO 3HAYCHWH apryMEHTOB JUISI MOHOTOHHBIX (DYHKIWA, METOX OK-05, OK-06,
HEPABEHCTB MHTEpPBaNOB, (QyHKUMOHATBHO-Tpaduueckuil metof. ['paduueckuit meroa pemeHus OK-07
YpaBHEHUI U HEPABEHCTB 2 K 1.4
KombOunupoBanHoe 3aHsTHE
Tema 14.3 Coneprxanue yueOHOro MaTepuasa
VYpaBHenus u HepaBeHCTBA | OmpeneneHue Moayis. Packpeitme Monyns mno ompeaeneHuto. Ilpocreiimue
C MOZYJIEM YpaBHEHUS M HEpaBEHCTBA ¢ MojayseM. [IpuMeHeHre paBHOCUIIBHBIX MEPEXO0B B
OTpe/ieNIEHHBIX TUIIaX YPaBHEHUI U HEPABEHCTB C MOJIYJIEM 2
KomMmOuHMpoBaHHOE 3aHSTHE
Tema 14.4 Coneprkanne yueOHOro MaTepuana
VYpaBHEHH M HEPABEHCTBA | 3HAKOMCTBO C mapameTrpoMm. [Ipocreiimme ypaBHEHHS U HEPABEHCTBA C TApaMETPOM
C mapameTpaMu KomOunupoBanHoe 3aHstue 2
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Tema 14.5 IIpojeccrnoHaILHO-OPHEHTUPOBAHHOE coJep:KaHue (conep:xxanue
CocraBiieHHE M pelLICHHE | HPUKJIAIHOTO MOLY.JIs1)

HpO(beCCI/IOHaJIBHBIX 3a1a4 | PemeHue TEKCTOBBIX 3a1a4 HpO(i)CCCI/IOHaJIBHOI‘O COACPpIKaHUA

C IOMOLIBIO YPAaBHEHUH [IpakTHueckue 3aHsATUS 8
Tema 14.6 Coneprkanue yueOHOro MaTepuasa
Pewmenne 3amad. | OOuie MeToAbl PEIICHUs] YPaBHEHUN. YpaBHEHUsSI U HEPABEHCTBA C MOAYJIEM U C
VYpaBHEHMs U HEPABEHCTBA | MapaMeTpamMu

[IpakTuueckoe 3aHsiTUE 2
Kouncyabranumn 10
IIpomexyTounasi arrecTanus (JK3amMeH) 4
Bcero: ‘ 288
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3. YCJIOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30OBATEJILHOI
TACIATITAHBI

3.1. TpeGoBaHNsI K MUHUMAJLHOMY MATEPUAJIBHO-TEXHUYECKOMY 00ecreYeHHI0

Jns peanuzanuu MporpamMMbl JUCHUILIMHBI MPEAYCMOTPEHBI CICAYIOIINE CIEHUATbHbBIC
MoMeleHus: yueOHbIl KabuHeT «MaremMaTukm.

Kabuner «MartemaTuku», OCHalleH B COOTBeTCTBHM ¢ 1. 6.1.2.1 oOpa3oBareabHOM
nporpamMmsl 1o crienuaibHocTH 38.02.06 dunaHCh

3.2. UnopmannonHoe odecnevyenne 00y4eHus

Jns peanuzanuu nporpaMMbl OMOIMOTEeUHBIH (OHII 00pa30BaTeIbLHONW OpraHu3aluyd UMEeT
MeYaTHBIC U AJIEKTPOHHBIE 00pa30BaTeIbHbIC U HHPOPMAIIMOHHBIC PECYPChI, PEKOMEHIOBAHHBIC IS
UCIIOJIb30BaHUs B 00pa30oBaTeIbHOM IIpoIiecce, He cTapliiie MSATH JIET C MOMEHTA U3aHHUs.

OcHOBHbIE HCTOYHHKH
1. AGnymmuna, K. P. Marematuka : yuyeObnmk mias CIIO / K. P. AOmymnuna, P. T.
MyxametrauaoBa. — CapatoB : [Ipodobpazosanmne, 2021. — 288 ¢. — ISBN 978-5-4488-0941-5. —
Teker : SneKTpoHHBIN // DneKTpoHHBIM pecypc 1udpoBoil obOpa3zoBarensHoil cpenbl CIIO
PROFob6pa3zoanue : [caiit]. — URL: https://profspo.ru/books/99917
JlonoJIHUTeIbHbIEe HCTOYHUKH

2. TerpyamBunu, E. B. Maremaruka. Yacts 1 : mpaktukym / E. B. TerpyamBunu, B. B.
EpmioB. — 2-¢ u31. — Mocksa : Aii [Iu Ap Menua, 2021. — 204 ¢. — ISBN 978-5-4497-0748-2. —
Texct : »snexkTpoHHBI // DOnekTpoHHBIH pecypc uudpoBoii obpazoBatenbHoil cpeast CIIO
PROFoo6pa3zoanue : [caiit]. — URL: https://profspo.ru/books/99095

3. TerpyamBunu, E. B. Matemaruka. Yacts 2 : npaktukym / E. B. TerpyamBunu, B. B.
EpmoB. — Mocksa : At [Iu Ap Menua, 2020. — 196 ¢. — ISBN 978-5-4497-0750-5. — Tekcr :
ANEKTPOHHBIN // DNEKTPOHHBIN pecypc 1udpoBoit oopazosarensHoi cpeabl CITO PROFobpa3zoBanue
: [caiiT]. — URL.: https://profspo.ru/books/99096

4. TerpyamBunu, E. B. Marematuka. Yacte 3 : mpaktukym / E. B. Terpyamsunu, B. B.
EpmoB. — Mocksa : At [Iu Ap Menua, 2022. — 106 ¢. — ISBN 978-5-4497-1543-2. — Texkcr :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc nudpoBoit oodpazosatenbHoi cpeasl CITIO PROFoOpa3zoBanue
: [caitT]. — URL.: https://profspo.ru/books/117621

5.Maremaruka: anreOpa ¥ Hadajaa MaTeMaTHYECKOTO aHajIu3a, reoMeTpusi. Anredpa U Havana

MaTeMaTuueckoro aHanusa: 10 kiacc: 0a3oBblii ypoBeHb. B 2 wactsax. Y.l : yueOnux / A. T.
Mopnakosuy, II. B. Cemenos, JI. A. Anekcannposa, E. JI. MapnaxaeBa. — 2-e u3ag. — Mocksa :
[Ipoceemenne, 2022. — 256 ¢. — ISBN 978-5-09-102093-9, 978-5-09-101590-4 (u.1). — Tekcr :
AJIEKTPOHHBIN // DNEKTPOHHBIN pecypc nudpoBoi oodpazosatenbHoi cpeasl CITIO PROFoOpa3zoBanue
. [cairT]. — URL.: https://profspo.ru/books/132383

6. MaremaTuka: ajnreOpa v Hadajla MaTEMaTHYECKOTO aHaJIM3a, reoMeTpus. AyreOpa U Havaia

MareMmatnueckoro aHamm3a: 10 kmacc: 0a3oBbii ypoBeHb. B 2 wactax. Y.2 : yuebnuk / A. T.
Mopaxosuy, I1. B. Cemenos, JI. A. Anekcannposa, E. JI. MapnaxaeBa. — 2-¢ u3n. — Mocksa :
[Ipoceemenne, 2022. — 208 c¢. — ISBN 978-5-09-102093-9, 978-5-09-101591-1 (u.2). — Tekcr :
ANEKTPOHHBIN // DNEKTPOHHBIN pecypc 1 poBoit odpazosarensHoi cpeasl CIIO PROFob6pa3zoBanue
: [caiit]. — URL.: https://profspo.ru/books/132384
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DJIeKTPOHHbIE U3IAHUS

1. Bcepoccuiickue wuntepHer-oaummuanasl. - URL: https://online-olympiad.ru / (marta
obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

2. Enunas wxomtexuusi mudpoBeix oOpazoBarenbHbix pecypcoB. - URL: http://school-
collection.edu.ru (mara obpamienus: 08.07.2022). - TekcT: 3CKTPOHHBIH.

3. Nudopmannonnas cucrema « EquHOe OKHO OCTyIa K 00pa30BaTeIbHBIM Pecypcamy. -
URL: http://window.edu.ru/ (mara ob6pamienus: 02.07.2022). - TeKcT: 3JCKTPOHHBIIA.

4. Hayunas snekrponnas OuOmuoreka (HDB). - URL: http://www.elibrary.ru (mara
obpamienust: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

5. OTkpbITHIH KOUTEMK. Matemaruka. - URL: https://mathematics.ru / (mara obparenus:
08.06.2022). - TeKCT: 27€KTPOHHBIH.

6. IToBropum wmarematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamienust: 12.07.2022). - TekcT: 3JeKTPOHHBIH.

7. CnpaBo4YHUK o MaTeMaTHKe IS LIKOJIBLHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata o6pamenus: 12.07.2022). - Tekcr:
3JIEKTPOHHBIN.

8. Cpennsis MatemaThueckas MHTepHeT mmkoja. - URL: http://www.bymath.net/ (mara
obpamienust: 12.07.2022). - TekcT: 37eKTPOHHBIH.

9. depepanbubiii moptan «Poccuiickoe obOpasoBanme». - URL: http://www.edu.ru/  (mara
obpamienust: 02.07.2022). - TekcT: 37eKTPOHHBIH.
denepanbHblii LEHTP HHGOPMAIMOHHO-00pa3oBaTenbHbIx pecypcoB. - URL: http://fcior.edu.ru /
(mara obpamenus: 01.07.2022). - TekcT: 37eKTPOHHBII
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIIEOBPA30OBATEJIBLHOM JUCHUILINHBI

KoHTpoJIb U OlleHKA pPEe3yJIbTaTOB OCBOCHHs 00IIe00pa30BaTeIbHOM AUCIUILINHBI PACKPBIBAIOTCS

qcpes3 AUNCHUIITIMHAPHBIC

pe3yibTaThl,

HaIlTpaBJICHHBIC Ha

¢dbopmupoBaHue

o0mmx wu

HpO(beCCI/IOHaJ'IBHBIX KOMIICTEHIIUH 11O pasaciiaM 1 TEMaM COACpIKaHUA yqe6H0ro mMarepuajia.

Oo6masi/npogeccuoHanbHAS Pazngen/Tema Tun oueHoYHbIX
KOMIIETEHI[HA MepOonpHUsITHS
OK 01. Beibupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 TTI-o/c, 1.4, 1.5, | TectupoBanue
peleHus 3a1a4 1.6 VeTHBIN ompoc
HpO(beCCHOHaHBHOﬁ 1;62, TeMspl 21, 22, 23, 24, 2.5 H'O/C, MareMaTuyeCKui
JCSATEIbHOCTH .
HpHMEHHTEIbHO P 3, Temst 3.1, 3.2, 3.3 T-o/c, 3.4 ;ngjﬂyaﬂmaﬂ
P4, Temsr 4.1,4.2,4.3,4.4,45, 4.6, 4.7
K Pa3JINYHBIM KOHTCKCTaM T-o/c, 4.8, 4.9, 4.10. 411 CAMOCTOSTEIEHAS
P 5, Tems: 5.1, 5.2 pabora
P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaTOB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

IPAKTHYECKUX paboT
3aiuTa TBOPUYECKUX
pabor

3amura

VHIUBH/Ty TbHBIX
IPOEKTOB
KonTponabHas pabora

P 12, Tems 12.1, 122, 12.3, 12.4 Brimonsene

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13,5 | 7X3aMCHALHONHBIX

-o/c, 13.6 3aflalii

P 14, Temsl 14.1, 14.2, 143, 14.4, 14.5

I-o/c, 14.6
OK 02. OcymectBnsath nouck, | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
ananmu3 W wmHTepnperanuio | 1.6 VeTHBII ommpoc
HHGOPMALUH, HEOOXOTMUMOIL 123 62, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Marematuueckuii
JUIst BBIIIOJIHEHUS 3amay | < JIMKTAHT

y P 3, Temst 3.1, 3.2, 3.3 [-0/c, 3.4

MpOdecCHOHATEHO P4, Temni 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VIBAMBIIyambHas
ACTTCIRHOCTE T-o/c, 4.8, 4.9, 4.10, 411 camoCToATe b HAs

P 5, Tems 5.1, 5.2 pabota

P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [Ipencrasnenue

6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaTOB

P7,Tems 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, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-o/c,

MPaKTUYECKUX padoT
3ammnTa TBOPYECKUX
pabort

3amura
WHAWBUYaJTbHBIX
MIPOEKTOB
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11.4,11.5,11.6 IT-o/c, 11.7

KonTtponsHas pabora

P12, Temsr 12.1,12.2,12.3,12.4 Bremonnenue

P 13, Tembr 131, 132, 133, 134, 13.5 3K3aMEHaIIMOHHBIX

IT-o/c, 13.6 3a1aHmit

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 03. IitanupoBats u P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
peanu3oBheIBaTh cooctBennoe | 1.6 YCTHBIN onpoc
podecCHOHATBHOE U 12362, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Marematuueckuii
PHHOCTHOS PSBHTHE: P 3, Temsi 3.1, 3.2, 3.3 [T-o/c, 3.4 AHICTAHT

P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VHAMBAIyabHAA

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

P35, Tems 5.1, 5.2 pabora

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue

6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToB

P7, Temn1 7.1,72,73,74,7.5,7.6,
7.7 I1-0/¢,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, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

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

NPaKTUYECKUX padoT
3aiuTa TBOPUYECKHUX
pabor

3amura

WHIMBUTy ATBHBIX
IPOEKTOB
KonTponbhas padora

P 12, Tems 12.1, 12.2, 12.3, 12.4 Brmomere
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 | PX3aMCHALHONHDIX
II-o/c, 13.6 3ajaHnu
P 14, Temur 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 04. PaboTatsr B P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
KOJUIEKTHBE M KOMaHJIE, 1.6 VeTHBII ommpoc
5 beKTUBHO 123 62, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Marematuueckuii
B3aNMOJICVICTBOBATH C : JIMKTAHT
P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
e PYROPIIEEON | b4 Tewnn 4.1,4.2, 4.3, 44,45, 4.6, 47 | Vmmmnayarsias
’ I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATENIbHA
P 5, Tems 5.1, 5.2 pabota
P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaToB

P7 Temu1 7.1,72,73,74,7.5,7.6,
7.7 11-0/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, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

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

P12, Temsr 12.1,12.2,12.3,12.4

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

MPaKTUYECKUX padoT
3ammnTa TBOPYECKUX
pabort

3amura
WHIUBUAYTBHBIX
IIPOEKTOB
KonTtponbHas padora
Brinonnenune
9K3aMEHaIlMOHHBIX
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IT-o/c, 13.6 3aJaHui
P 14, Temn! 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
OK 05. Ocy1ecTBasiTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
YCTHYIO ¥ TUCBMEHHYIO 1.6 VYerHbIl onpoc
KOMMYHHKALHIO Ha 123 62, Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | MaremaTmaeckuii
rOCyIapCTBCHHOM SI3BIKE . JUKTaHT
U, P 3, Temnr 3.1, 3.2, 3.3 I1-o0/c, 3.4
gggffﬁcffozi?:igm © | P4, Tewwi 4.1, 4.2, 43, 4.4, 45, 4.6, 4.7 | VRAuBHIyaibRAs
COIMANBHOLO H KyJIbTYPHOTO IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATCIIbHAA
P 5, Temsr 5.1, 5.2 pabora
KOHTCKCTA P 1, Tema 1.1, 1.2, 1.3 T-o/c, 1.4, 1.5, | Ipexacrasnenue
1.6 pe3ynbTaToB
12362, Tewmnr 2.1, 2.2, 2.3, 2.4, 2.5 I1-o/c, NPaKTHYECKHUX paboT

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P4, Temns1 4.1,4.2,4.3,4.4,45,4.6,4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temn 7.1,7.2,7.3,7.4,7.5, 7.6,
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5
II-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

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

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

3amura TBOPUYECKUX
pabor

3ammra

WHIMBUTY ATBHBIX
MIPOEKTOB
KonTponbhas padora
Brmonnenune
9K3aMEHAIIMOHHEIX
3ajaHUuN

OK 06. IIposBasaTh
IpakJaHCKO-NATPHOTHYECKYIO
MO3UIINIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBE/IEHUE Ha
OCHOBE TPaJUIIMOHHBIX
00I11eY€eI0BEYECKUX

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6

P 6, Temrl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,

6.7 I1-0/c, 6.8, 6.9, 6.10 I1-o/c, 6.11

P7 Teme1 7.1,72,73,74,7.5,7.6,

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

TectupoBanue
YceTHBIT onpoc
MareMaTU4eCcKui
JUKTaHT
NuauBunyanbHast
CaMOCTOSITEIbHAS
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HEHHOCTEN

7.13,7.14,7.15,7.16, 7.17

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

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

pabora
IIpencrasnenue
pe3yIbTaToOB
MIPaKTUYECKUX padoT
3amura TBOPUECKUX

pabor
3amura
WH MBIy TbHBIX
MIPOCKTOB
KonTponbHas padora
Brinonuenue
9K3aMCHAIIMOHHBIX
3aJaHUuN
OK 07. ConeiicTBOBaTH P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, | TectupoBanue
COXPaHCHHIO OKPYKAIOIICH 1.6 YcTHBIN onpoc
CpeJIbl, PecypcochepeKeHH IO, g 62, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Marematuueckuii
3¢ dEeKTUBHO AEHCTBOBATH B . JTUKTAHT
o P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4
APEIPHITHHHBER LA P4, Tembi 4.1,4.2,4.3, 44,45, 46,47 | VIRUBHIyaIbHAA
IT-o/c, 4.8,4.9,4.10, 4.11 CaMOCTOATC/IbHAA
P 5, Tembi 5.1, 5.2 pabora
P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBineHue
6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yJIbTaToB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/¢,7.8,7.9, 7.10 IT-o/c, 7.11,7.12,
7.13,7.14,7.15,7.16, 7.17

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

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

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

IPAKTHYECKUX paboT
3amuTa TBOPUYECKUX
pabort

3amura

WHIMBUIY ATBHBIX
MIPOCKTOB
KonTponbHas pabota

P 12, Temsr 12.1,12.2,12.3, 12.4 Bumonerie
P 13, Temsr 13.1,13.2,13.3,13.4,13.5 | PX3aMCHAHONHBIX
M-o/c, 13.6 3alaHiH
P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5
IT-o/c, 14.6
IIK 1.4. CocTaBnsth P1,Temal.3 TectupoBanue
TJIAHOBBIC IOKYMECHTBI P2, tema 2.5 VYcrHbIil onpoc
TrOCyJapCTBCHHBIX 1 P 3, Tema 3.3 MaremaTudecKmit
MYHULMIATBHBIX YUPEKACHUH | P 4, Tema 4.7 JMKTaHT
1 000CHOBAHHS K HHUM; P 6, Tema 6.10 WHauBuayanbHas
P7, Tema7.7,7.10 CaMOCTOSsITENbHAs
P 8, Tema 8.5 paborta
P11, Temall.6 [IpencraBnenue
P 12, Tema 12.2 pe3yabTaToB

P 13, Tema 13.3, 13.6
P 14, Tema 14.5

MPaKTUYECKUX padoT
3amuTa TBOPUYECKHUX
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pabor

3amura
WHIUBUAYTBHBIX
MIPOEKTOB
KontponbHas padora
Bremonnenue
9K3aMEHAlIMOHHBIX
3aJaHUuN
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