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PACCMOTPEHO COI''TACOBAHO

Ha 3acenanuu 11K 3am.nupekropa no YMP
00111€00pa30BATENbLHBIX, « 16 » mas 2024r.
COIMAIbHO-TYMAHUTAPHBIX U

€CTEeCTBEHHOHAYYHBIX

JIACHMILIAH

[TpoTokon Ne 5

«15» mas 2024 r.

[Iporpamma yuebno#t mucummumabel  OOJ/ly.04 «Maremartuka» pa3paboTaHa B
COOTBETCTBUU C TpeboBaHUsIMU DeiepalibHOTO TOCYJapCTBEHHOT0 00pa30BaTeIbHOrO CTaHAapTa
cpeanero obmero odpazoBanus (YTBEpXKAECH NpukazoM MuHHCTEpCTBa 00pa3oBaHHS U HAYKU
Poccuiickoit ®enepanuu ot 17.05.2012 1. Ne 413, B nelictByromei penakuun), OenepaibHOro
rOCy/IapCTBEHHOTO0 00pa30BaTENBHOIO CTaHAPTa CpelHEero mpodecCuoHaIbHOro 0O0pa3oBaHuUs
no crneuuanbHocTd  15.02.16 TexHonmoruss  MamMHOCTpOCHHsS  (YTBEPKACH  IMPUKA30M
MunuctepctBa obOpazoBanus u Hayku Poccuiickoit ®enepauuum or 14 urons 2022 1. N
444),peKOMEHIAIIUSMH 110 OPTAaHU3AINH TIOJTYUYSHHS CPETHET0 00IIero oOpa3oBaHmsl B Ipeenax
OCBOEHHUSI 00pa30BaTeIbHBIX MPOrpPaMM CpeAHEro NpodecCHOHaIBLHOrO oOpa3oBaHMs Ha 0Oaze
OCHOBHOTO 001ero oOpa3oBaHHs € Y4eToM TpeOoBaHMM (eaepaabHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHbIX CTAHAAPTOB U MOJYy4aeMOU CHEHHATbHOCTU CPEAHEr0 MPOECCHOHATHHOTO
oOpa3oBaHUs, TNPUMEPHOH TporpamMMoi y4eOHOW aucHUIUIMHBI «MaremaThkay Uit
MPOPECCHOHANIBHBIX ~ 00pa30BaTEIbHBIX OpraHU3alui, peKoMeHJoBaHHON denepalbHbBIM
TOCYJJapCTBEHHBIM  OIO/DKETHBIM ~ 00pa3oBaTelIbHBIM  YUPEKICHHEM  JIOMOJIHUTEIBHOTO
npodeccuoHaabHOro obpazoBaHust «HCTUTYT pa3BUTHS NPOPECCHOHATBHOIO OO0pa30BaHMDY
(manee — ®BI'OY O «MPIIO») B kauecTBe MPUMEPHON MPOTPAMMBI JJIsl peaiu3allii OCHOBHOM
npodeccuoHanbHo  oOpasoBarenbHOM mnporpammbl  CIIO Ha 0aze OCHOBHOro OOIIETO
00pa3oBaHUs C MOJyuYeHHEM CpeAHero oodero odpasoBanus, mpotokon Ne 14 ot «30» Hos0ps

2022 .

Opranu3zanus-pa3padoTUuK:
['ocynapcTBeHHOE Or0/KeTHOE MpodeccHoHaIbHOE 00pa3oBaTenbHOe yupexaeHne MoCcKOBCKOH
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1. ObIAA XAPAKTEPUCTHKA PABOYEM ITPOT'PAMMBI
OBIIEOBPA30OBATEJIbHOU JUCHUIIVIMHbI «MatemaTuka»

1.1. Mecto aMCHMILUIMHBI B CTPYKType mnpodeccHOHATbHOH 00pa3oBaTeIbHO
nporpammsl CI10:

OOmeobpa3oBarenbHas TUCHMIUIMHA «MaTemMaTuka» SBISIETCS 005A3aTENbHON YacThIO
0011e00pa30BaTeIbHOTO LUKIA 00pa3zoBaTeiabHON mporpammbl B cooTBeTctBUM ¢ PI'OC mo
crenaibHocTy 15.02.16 TexHom0rHs MalIMHOCTPOEHUS

1.2. lleau 1 nJIaHUpPyeMble Pe3yJabTaThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Heab aucuuniuHbl

Copepxanrie  MporpaMMbl  OOIIE0Opa3oBaTeIbHOW  JUCHHMIUIMHBI — «MaremaTrukay
HAIPABIICHO HA JIOCTIIKEHUE PE3YJIbTATOB €€ U3y4eHHUs B cOOTBeTCTBHH ¢ TpeboBanusmMu OI'OC
COO c¢ yuerom npodeccronanibHoi HanpaBienHoctn @PI'OC CIIO.

1.2.2. Ilnanupyemble pe3y/abTaTbl OCBOCHHSI 001Ie00pa30BaTeJbHON JAUCHUILIMHBI B
coorBercTBHHU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO
Oco0oe 3HaueHue IUCHUIUIMHA UMeeT npu popmupoBanuu u pa3sutuu OK u [TK



O01mue KoMIIeTeHIMHT

IInanupyemsie pe3yjbTaThbl 00y4eHHs

Oo0mue

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

OK 01 Bsi6upats criocoOsl
[peLeHus 3a1a4
podeccnoHaTbEHOMI

e TeIbHOCTH
[IPUMEHUTEIBHO

K pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K OCO3HAaHUEC T CHHOCTH

TpyAay,
MacTepCTBa, TPy 0I00He;
- TOTOBHOCTh K  AaKTHBHOH  JCSTEJIbHOCTH
TEXHOJIOTUYECKON W COIMAJIbHON HAIpPaBICHHOCTH,
CIIOCOOHOCTh ~ WHUIIMHUPOBATh,  IUIAHUPOBATh |
CaMOCTOSITEIILHO BBIMOJIHAT TAKYIO JCSITEIBHOCTD;

- MHTEpeC K pa3iIuuHbIM chepaM MnpodheccHOHAIbLHON
CSITeIbHOCTH,
OBinajieHre

IMO3HAaBaATCIbHBIMU I[ef/'ICTBI/ISIMI/II

YHUBEPCaJIbHBIMU Y4eOHBIMH

a) 0a30BBIC JIOTUUECKHE JICUCTBUS:

- CaMOCTOSITEIIBHO (bopmyIHpoBaTh u
AKTyaJIM3UpoBaTh MpoOJeMy, paccMaTpuBaTh  eg
BCECTOPOHHE;

- yCTaHABIMBATh CYIIECTBEHHBI MpU3HAK WY
OCHOBAHUA JJISA CpaBHCHI/ISI, KJ'IaCCI/Iq)I/IKaHI/II/I 141
0000IICHMS,

- ONpeNeNATh IEeNH  JACSITeILHOCTH,  3aJaBaTh

MapaMCTPhI 1 KPUTCPHUU UX JOCTUIKCHHA,

- BBIIBJISATb 3dKOHOMCPHOCTU W IIPOTHUBOPCUUA B
[pacCMaTprUBACMBbBIX ABJICHUAX,

- BHOCUTH KOPPCKTHBBI B ACATCIIbHOCTL, OLICHHBATD|
COOTBCTCTBUC PC3YJILTATOB LCIIAAM, OLICHUBATH PHUCKH
[MOCJIEICTBUI ACATCIIBHOCTH

- Ppa3BHUBATb KPCATHBHOC MBIIIJICHHUEC IIPpHU PCIICHHUN

-BJIaJIETh METOAAMHU JJOKA3aTENbCTB, AITOPUTMAaMU PELIECHUS
3agad; ymeHue (popMyIupoBaTh ONpeAeIeHHs, aKCHOMBI U
TEOPEMBI, IPUMEHATD UX, IPOBOJAUTH JOKA3aTEIbHbBIE
[paccy>kKJ€HUs B XO/I€ PELIeHUs 3ajiay;

- YMETb OIIEPUPOBATH MOHATHSIMHU: CTEIIEHb YUCIIA, Jorapupm
4Kciia; yMEHUE BBIOJIHATD BHIUMCIEHUE 3HAUCHUN U
peoOpa30BaHus BEIPAKEHUN CO CTENEHAMHU U Jlorapudmamu,
npeoOpa3oBaHus IPOOHO-PAIIMOHAIEHBIX BRIPAKCHUH;

- YMETb OIIEPUPOBATh MOHATUSAMU: PALlUOHAIIBHBIE,

M ppalOHaIbHbIE, IOKa3aTeNIbHbIE, CTCIICHHBIE,
norapumuyecKkre, TPUrOHOMETPUYECKUE YPABHEHUS U
HEpaBEHCTBA, X CUCTEMBI;

- YMEThb ONEPUPOBATH MOHATHAMMU: (PYHKIMS, HETIPEphIBHAS
(yHKIMS, TPOU3BOHASL, IEPBOOOpA3HAas, ONpeAeIeHHBbIH
WHTETPaJl; yMETh HAXOIUTh IPOU3BOIAHBIE JIEMEHTAPHBIX
(hyHKIMH, UCTIONB3YsI CIIPaBOYHBIE MAaTEPUAJIbl; UCCIIEI0BATh B
[IPOCTEHIINX CIIydassX GyHKIUU HA MOHOTOHHOCTh, HAXOJIUTh
HanOOJIbIINE U HAUMEHbIINE 3HaYeHHs] PYHKIN; CTPOUTh
rpadyKy MHOTOUWIEHOB C UCIIOJIb30BAHUEM armapara
MaTEMAaTUYECKOTO aHAIIN3a; IPUMEHSTh IPOU3BOIHYIO IPU
[pELIEHNN 3a]1a4 Ha ABM)KEHUE; PellaTh MPAaKTUKO-
OpPUEHTHUPOBAHHBIE 33/1a4M HAa HAaUOOJIbIIINE U HAUMEHbIINE
3HAUEHUS, HA HaXOXKACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETb ONEPUPOBATH MOHATHAMMU: PallMOHANbHAs QYHKINSA,
[oKasareabHas QYHKIMS, CTeeHHas! PYHKIIHS,

PKU3HEHHBIX TTPOOJIEM

morapudmuueckas QyHKIUs, TPUTOHOMETPUYECKHE (PYHKIINH,




0) 6a30BBIC UCCIICIOBATEIILCKHUE JICHCTBUS:

- BJIAJICTh HAaBBIKAMH Y4eOHO-UCCIICOBATEILCKON U]
MPOCKTHON JESATEIBHOCTH, HAaBBIKAMH pa3pelieHus]
po0Jem;
BBISIBIISITh

IMPUYIUHHO-CJICACTBCHHBIC
BBIJIBUI'aTb THUIIOTE3Y €€

CBA3U Y
AKTyaJIu3UpoBaTh 3anady,
peLICHUs, HAXOAUTh apryMEHTBI U J10Ka3aTeJIbCTBA)
CBOMX YTBEpXKICHUM, 3aJaBaTh IApaMeTpbl W
KPUTEPUU PEILLICHHUS;

AQHAJIM3UPOBATh IIOJYYECHHBIE B XOJE€ pELICHUs

3ala4 pPC3yJIbTAaTbl, KPUTUYCCKH OLCHHUBATL HX
JIOCTOBCPHOCTD, IIPOTHO3HUPOBATH U3MCHCHUC B HOBBIX]
YCIIOBUAX;

-- YMCTb INCPCHOCHUTH 3HAHHWA B IMO3HABATCIBHYHO H
[MPAKTUYCCKYIO obiactu KHU3HCOACATCIbHOCTH,

YMETHb HHTCIPUPOBATH 3HaHUA us3 PAa3HBbIX|
MpeIMETHBIX o0acTel;

- BbIZIBUT'aTh HOBBIC UACHU, IPCJIaraTb OpUIruHaJIbHBIC
MMOAXOJbl U PCHICHU A,

U CIIOCOOHOCTh MX HCIOJb30BaHUS B MTO3HABATEIBHOM

1 COIMaJIbHOM ITPAKTHUKE

oOpaTHbIe PYHKINHU; YMEHHE CTPOUTDH TPAPUKH U3YIEHHBIX
(yHKIMH, HCTIONIB30BaTh IpauKy MPU U3YUSHHUH TPOLIECCOB U
3aBUCUMOCTEH, IPU PELICHUH 33]1a4 U3 IPYTUX yYeOHBIX
PEIMETOB U 3aJjau U3 pealIbHOM KU3HH; BhIpaXaTh (GopMyIaMu
3aBHCUMOCTH MEX/ly BEJIUUYNHAMU;

- YMETh PeLIaTh TEKCTOBBIE 331a4M Pa3HbIX TUIIOB (B TOM YHCIIE
Ha [TPOLIEHTHI, JOJIM U YacTH, Ha JBU)KEHUE, paboTy, CTOUMOCTh
TOBapOB U YCIIYT, HAaJOTH, 3a/1a4l U3 00JIaCTH yIIpaBJIEHUS
ITMYHBIMU M CEMEHHBIMU (PUHAHCAMMU ); COCTABIIATH BBIPAKEHHUS,
YpaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
MICCJIEZIOBATD [TOJIyYEHHOE PEIICHNE U OLIEHUBATh
PaB/0I10I00HOCTh PE3YJIbTATOB;

- YMETh ONIEpPUPOBAThH MOHATHIAMMU: CpeHEe apu(PMETHUUECKOE,
MesinaHa, HauOoJIblllee M HAaMMEHbIIee 3HAYeHUs, pa3Max,
criepcusi, CTaHAapTHOE OTKIOHEHHWE YHCIIOBOTO Habopa;
YMETb U3BJIEKaTh, UHTEPIPETUPOBATH HHPOPMAIIHIO,
[Ipe/ICTaBICHHYIO B Ta0JIMLaxX, HAa AMarpaMMax, rpapukax,
OTPaKAOIIYI0 CBOMCTBA pealIbHbIX MIPOLIECCOB U SBJICHUI;
[Ipe/ICTaBIATh HHPOPMALMIO C IIOMOILBIO TaOJIUI ¥ IUAarpaMM;
MICCIIEIOBATh CTATUCTUYECKHE JAaHHBIE, B TOM YHCJIE C
NpUMEHEHHEM IpapUUeCKX METO/I0B U AIEKTPOHHBIX CPEJICTB;
- YMETb ONEPUPOBATH MOHATHIMU: CIIy4alHBIN OMBIT U
cilydaiiHoe cOObITHE, BEPOSITHOCTD CIIy4aifHOT'O COOBITHS;
YMEHME BBIYHMCIIATH BEPOSTHOCTD C UCIIOJIb30BAHUEM
rpaduyecKux METOA0B; MIPUMEHSITH (POPMYJIbI CIIOKEHUS U
YMHOXKCHHS BEPOSITHOCTEH, KOMOMHATOPHBIE (DaKThI U (HOPMYJIIBI
[IpH pEeIICHUH 33/]1a4; OL[EHUBATh BEPOSITHOCTU PeaTbHBIX
COOBITHIA; 3HAKOMCTBO CO CIIy4alHBIMU BEJIMYMHAMH; YMEHUE




[IPUBOANTH IPUMEPHI IPOSIBICHUS 3aKOHA OOJIBIINX YUCEI B
[IPUPOAHBIX U O6H_I€CTBCHHBIX SABJICHUAX,

- YMCTb OIICPpUPOBATH IMOHATUAMM: TOYKA, IIpAMas, IIJIOCKOCTb,
[IPOCTPAHCTBO, ABYIPAHHBIN YOI, CKPELIMBAIOIIUECS MIPSIMbIE,
[apaIeIbHOCTh U NEPIEHAUKYISIPHOCTD NPSAMBIX U
[UIOCKOCTEH, Yol MeX 1y NPSMBIMH, YTOJI MEKIY IPSAMON 1
[UIOCKOCTBIO, YTOJI MEX/y IUIOCKOCTSIMH, PACCTOSIHHUE OT TOUKH
110 INIOCKOCTH, pACCTOAHUE MEXAY IIPAMBIMU, pACCTOSHUE
MCIKAY IJIOCKOCTAMU, YMCHHEC UCIIOJIB30BaTh IIPH PCIICHU A
3aad N3ydeHHbIE (PAKTHI U TEOPEMBI IUTAHUMETPUH; YMEHHE
OLICHUBATh pa3Mepbl O0BEKTOB OKPYIKAIOLIETO MUPA;

- YMETb ONEPUPOBATH MOHATHAMU: MHOIOIPAaHHUK, CEUEHUE
MHOTOIpaHHMKa, Ky0, mapajuienenumnes, npu3Ma, NupamMmua,
(urypa 1 MoBepXHOCTb BPAILLCHUS, LIMJIUH/P, KOHYC, 11ap,
cdepa, ceueHus: GUTypbl BpaleHusl, IIIOCKOCTh, Kacatouasics
cdepbl, HTMIMHAPA, KOHYCA, IJI0IAaAb TOBEPXHOCTH MUPAMUIbI,
[pU3MBI, KOHYyCa, IIWJIMHIPA, III0IIab cepbl, 00beM Kyoa,
MPSIMOYTOJIBHOTO MapaJuIeIeNnIe/1a, TMPAMHIBI, TIPU3MBIL,
[MIMHAPA, KOHYCA, [1apa; yMeHHe n300pakaTh MHOTOTPAHHUKH
1 IOBEPXHOCTH BpAILlEHHsI, UX CEUEHHs OT PYKH, C IOMOIIbIO
YEepPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB; YMEHUE
pacrio3HaBaTh CUMMETPHIO B IPOCTPAHCTBE; YMEHUE
pacrio3HaBaTh MPABUIbHBIE MHOTOTPAHHUKHY;

- YMETh ONEPUPOBATH MOHATHIMMU: ABH)KEHHE B IPOCTPAHCTBE,
Mo00HbIE GUTYPHI B IPOCTPAHCTBE; UCIIOJIH30BATh OTHOIIICHUE
rIomael moBepxHocTel 1 00bEMOB MOIOOHBIX (UTYp TpU
pELIeHNH 3a]1aY;

- YMCTb BBIUYUCIIATh TCOMECTPUUCCKHUEC BEIMYUHEBI (}IJ'II/IHa, yroi,




[101113/1h, 00BEM, TUIOIIAAb TOBEPXHOCTH ), UCHIOIB3Y S
M3ydeHHbIE (OPMYIIBI U METO/IBI;

- YMETb OIIEPUPOBATh MOHATUSAMU: IPSIMOYTOJIbHAS CUCTEMA
KOOpAMHAT, KOOPAMHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIpHOE MPOMU3BECHHE, YTOJI MEXKIy BEKTOpaMU, CyMMa
BEKTOPOB, IPOU3BE/IEHUE BEKTOPA HAa YUCIIO; HAXOAUTD C
MOMOIIIbIO U3yUYEHHBIX (POPMYIT KOOPAMHATHI CEPEANHBI OTPE3Ka,
[pacCTOSIHUE MEXY IBYMSI TOUKAMU;

- YMETb BBIOUPATH MOAXOIAIINN U3YUEHHBIA METO JUIs
[pelIeHus 3a/1a4M, paclio3HaBaTh MaTeMaTHUYECKHE (PaKThl U
MaTeMaTUYECKHUE MOJIENH B IPUPOAHBIX U OOLIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE; YMEHUE IPUBOIUTH MPUMEPHI
MaTeMaTUYECKUX OTKPBITHI POCCUICKOM U MUPOBOIL
MaTeMaTHUYeCKON HAyKH.

- YMETb OIIEPUPOBATh MOHATUSAMU: ONPEACIEHUE, AaKCHOMA,
TeopeMa, cleICTBHE, CBOMCTBO, MPU3HAK, 10Ka3aTEIbCTBO,
[paBHOCUJIbHBIE (DOPMYIUPOBKU; YMEHHE (POPMYIHUPOBATH
0OpaTHOE ¥ MPOTHUBOIIOJIOKHOE YTBEPKIEHUE, IPUBOIUTH
[IpUMEPBI U KOHTPIIPUMEPBHI, UCII0JIb30BATh METO]1
MaTEMAaTUYECKON UHIYKIIMH; IIPOBOINUTH JOKa3aTeIbHbIE

paccy kJI€HUs IIPY PELICHNN 3a/]a4, OLIEHUBATh JIOTMUYECKYIO
[IPABUJIBHOCTD PacCyXICHUM;

- YMETh OIIEPUPOBATh MOHATUSIMU: MHOKECTBO, ITOJIMHOXKECTBO,
oIlepaly HaJl MHOKECTBAMH; YMEHHUE UCII0Ib30BaTh
TEOPETUKO-MHOKECTBEHHBIHN ammapaT JJIsl ONKMCaHUs peabHbIX
[IPOLIECCOB U ABJIEHUH NPU PELLIEHUH 33a4, B TOM YHCIIE U3
NPYyTruX y4eOHbIX MPEIMETOB;

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




LUK, Tpad HA TUIOCKOCTH; YMEHHE 33/1aBaTh U OMHUCHIBAThH
rpadbl pa3InYHBIMUA CIIOCOOAMHU; UCIIOIB30BaTh rpadbl IpU
[pEeILICHUH 3a]1a4;

- yMETb CBOOOHO ONIEPUPOBAThH MOHATHSIMU: COUETAHUE,
[IepEeCTaHOBKA, YMCIIO COYETAHUHN, YUCIIO IEPECTAHOBOK; OMHOM
HproTOHA; yMeHUe NPUMEHATh KOMOMHATOPHBIE (PAKTHI U
paccy>KAeHus AJIs pelIeHus 3a/1ad;

-yMETh OTIEPUPOBATH MOHATUSIMH: HATYypPaJbHOE YHCIIO, LIET0e
YKCIIO0, OCTATOK 10 MOYJIIO, palluOHAJILHOE YHUCIIO,
MppaIMOHATIHFHOE YMCII0, MHOXKECTBA HATYPAIbHBIX, IEJbIX,
[pallMOHANTBHBIX, ACUCTBUTEIBHBIX YHCENT;, YMEHUE HCIIOIb30BATh
[PU3HAKU AETMMOCTH, HAUMEHBIINN OOIIUI 1eNUTeNb U
HalMeHbllIee o0l1ee KpaTHOe, aropuT™M EBkinia npu pereHun
3a]1a4; 3HAKOMCTBO C PAa3JIMYHBIMU O3ULIMOHHBIMU CHCTEMaMHU
CUHCIICHUS;

- YMETh CBOOOTHO OTIEPHPOBATH TIOHATHSIMH: CTETIEHB C LIETBIM
[oKa3aTesieM, KOpeHb HaTypaJIbHOW CTETIeHH, CTETICHb C
[paIiMOHAIFHBIM TTIOKA3aTeNIeM, CTETICHb C JIEHCTBUTEIBHBIM
(BEIIECTBEHHBIM) TIOKa3aTeleM, JJorapudm 4rciia, CHHYC,
KOCHHYC U TAHT€HC IPOM3BOJIBHOIO YHCIIA;

- YMETb ONIEPUPOBATH MOHATHAMM: TOKAECTBO, TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA
YpaBHEHMI U HEPABEHCTB, PAaBHOCHJIBHOCTh YPaBHEHUH,
HEpaBEHCTB U CHCTEM, pallMOHaJIbHbIE, UPPALIMOHAIILHBIE,
[oKa3aTeNbHbIe, CTETICHHBIC, JIoTapu(MUIECKHe,
TPUTOHOMETPHUYECKHE YPaBHEHHS, HEPABEHCTBA U CHCTEMBI;
YMEHHUE pellaTh YpaBHEHUS, HEPABEHCTBA U CHCTEMBI C
[MOMOIIIBIO PA3JIMYHBIX IPUEMOB; PEUIaTh ypaBHEHHS,




HEpaBEHCTBA U CHCTEMBI C TAPAMETPOM; IPUMEHATh YPaBHEHUS,
HEpaBEHCTBA, UX CUCTEMBI JUIsl pEIIEHUs] MaTEMaTHYECKUX 3a7a4
1 337124 U3 pa3IMYHBIX 00JIacTe HAYKH U PEeabHOM KU3HH,
-yMETb CBOOOJIHO ONEpUPOBATh MOHATUAMU: rpaduk QyHKIMH,
oOpaTtHast QyHKITUS, KOMIO3ULIUS PYHKITUH, JIMHEHHAS
(GyHKIMA, KBafpaTHuHas QyHKIUS, CTEIEHHas PYHKLUA C
[eJIBIM [IOKa3aTesieM, TPUrOHOMeTpudeckue (QyHKIINY,
0OpaTHBIC TPUTOHOMETPUYECKUE PYHKIINH, TOKa3aTeIbHAs U
norapudmuueckas GyHKIUU; YMEHHUE CTPOUTH rpapuku
(yHKIMH, BBITOTHATH MTPeoOpa3oBaHus TpapuKoB (yHKITHIA;
YMEHHUE HCIIONIB30BaTh TpaduKu GYHKIUN ISl U3YICHUS
[POLIECCOB U 3aBUCUMOCTEN IIPU PELICHNH 33134 U3 JPyTuX
y4eOHBIX IPEAMETOB U U3 PealbHOM KU3HU; BBIpaXKaTh
(hopMynaMy 3aBUCUMOCTH MEX]ly BETMUYUHAMU;

YMEHHE CBOOOJHO ONEpUpPOBATh MOHIATUAMHU: YETHOCTD
(YHKIMU, TEPHOAMYHOCTH (PYHKITUH, OTPAHUIEHHOCTh
(hyHKIIMM, MOHOTOHHOCTh (DYHKLIUH, SKCTPEMYM (PYHKIIHUH,
HanOoJbIIIee M HAMMEHbIIIee 3HaYCHNS (DYHKIIMN Ha
[IPOMEXYTKE; yMEHUE MPOBOJIUTH HCCleA0BaHNEe (YyHKIIUY;
YMEHHUE MCII0JIb30BaTh CBOMCTBA U rpauku GyHKIMN 115
peleHns ypaBHEeHUH, HEPaBEHCTB U 3a/1a4 ¢ apaMeTpaMu;
n300paXkaTh Ha KOOPJUHATHON MJIOCKOCTH MHOXKECTBA PELICHUN
YpaBHEHMIA, HEPABEHCTB U X CUCTEM;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMMU:
[1OCIIeI0BATEIbHOCTD, apu(MeTHyecKas mporpeccus,
reoMeTpUUecKasi Mporpeccus, 0ECKOHEYHO yOBIBAIOIIAs
reoMeTpuuecKas porpeccus; yMeHue 3a/1aBaTh
[1OCIIeI0BATEIHLHOCTH, B TOM YHCIIE C TOMOIIBIO PEKYPPEHTHBIX
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hopmyur;

- YMETh OIEPUPOBATH MOHATUSMU: HEMPEPHIBHOCTH (PYHKITHH,
ACUMITOTHI rpaduka PyHKIMH, TIEpBasi U BTOpast TPOU3BOTHAS
(hyHKIIMU, TEOMETPUYECKHUM U (PU3HUUECKUN CMBICT
IPOM3BOTHOMN, TIepBOOOpa3Hasi, ONpeIeJICHHbIN HHTEeTpall;
YMEHHE HaXOUTh aCUMIITOTHI Tpaduka QyHKIUU; YMEHUE
BBIUMCIISITH POU3BOIHBIE CyMMBI, IPOU3BEICHUS, YACTHOTO U
KOMITO3UIIMH (PYHKIIUN, HAXOJUTh YpPaBHEHUE KacaTEIbHOU K
rpaduky QyHKIHH,

YMEHHE HCII0JIb30BATh IPOU3BOIHYIO JUIsl UCCIIEI0BAHUS
(YHKITUH, TS HAXOKICHUS HAMITYUIIeT0 PEIICHUS B
MPUKIIATHBIX, B TOM YKCJE COIIMATIbHO-3KOHOMHYECKHUX U
(bu3MuecKux 3a7adax, 1 OMpPeesIeHUs CKOPOCTH U YCKOPEHUS;
HAXOAHTh IJIOLIAAN U 00BEMBI (PUTYP C IOMOIIBIO0 HHTETpaia;
PUBOAUTH MPUMEPHI MATEMATHYECKOTO MOJIETMPOBAHUS C
roMoIbio AuddepeHmarbHbIX YpaBHEHUH;

- YMETh OIEPUPOBATH MOHATUSAMU: KOMIUIEKCHOE YHCJIO,
COTIPSIKEHHbIE KOMIUIEKCHBIE YNCIIa, MOJIYJIb U apTyMEHT
KOMILJIEKCHOTO yuciia, (opMa 3allicu KOMIUIEKCHBIX YUCEN
(reomeTpudeckas, TPUTOHOMETpHYECKas U anredpandeckas);
YMETh MPOU3BOAUTH apu(hMETUIECKUE IEHCTBUS C
KOMILJIEKCHBIMU YUCJIaMH; TPUBOJAUTH PUMEPHI UCTIOIb30BAHUS
KOMILJIEKCHBIX YHCEJT,

- yMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: CPEHEE
apudMeTHIecKoe, MeIrnaHa, HanboIbIlee U HANMEHbBIIIEE
3HAUEHUS, pa3Max, TUCIEPCHs, CTAaHIaPTHOE OTKJIOHEHHE IS
OINMCAaHUS YUCIOBBIX JIaHHBIX; YMEHHUE UCCIIEI0BATh
CTaTHUCTUYECKHUE JIaHHbIE, B TOM YHCIIE€ C IPUMEHEHUEM
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rpadu4ecKUX METOJIOB U DJIEKTPOHHBIX CPEICTB; rpaduuecKu
1iCCIIe10BAaTh COBMECTHBIE HAOIIOACHUS € TIOMOIIBIO AUarpaMm
[paccenBaHMs U JIMHEWHOU PErpeccuy;

- YMETh HaXOJIUTh BEPOATHOCTU COOBITHH C MCIIOJIb30BaHUEM
rpaduuecKuX METOJI0B; IPUMEHATH Ul PELICHU 3a1a4
(bopMyJIbI CIIOKEHHSI U YMHOKEHHS BEpOATHOCTEH, hopMyty
[OJIHOH BepoATHOCTH, popmyiry bepHyiiu, KoMOMHATOPHBIE
(bakThI U POPMYIIBI; OIICHUBATH BEPOSITHOCTH PEATBbHBIX
COOBITHI; yMEHHE ONIEPUPOBATH MOHATHAMU: CITydaifHast
BEJINYMHA, PACIIPEIECICHUE BEPOSITHOCTEN, MAaTEMAaTUYECKOE
0’KMJIaHHE, TUCIIEPCUS U CTAHAAPTHOE OTKJIIOHEHUE CIIy4alHON
BEJIMYMHBI, QYHKIMU paclpeesieHus U INIOTHOCTH
[PaBHOMEPHOTI'0, I0KA3aTEJIbHOTO ¥ HOPMAJIbHOI'O
pacipeesieHi; yMeHHe UCII0JIb30BaTh CBOMCTBA N3yUEHHBIX
pacrpenesieHuil Ui peleHns 3a1a4u; 3HaKOMCTBO C TIOHATUSMHU:
3aKOH OOJIBIIMX YHCEN, METO/IbI BBIOOPOUHBIX MCCIIEJOBAHMUIA;
YMEHHUE TIPUBOIUTH IPUMEPHI MPOSIBIICHHUS 3aKOHA OOJBIINX
YrCeN B IPUPOTHBIX U OOIIECTBEHHBIX SIBICHUSX;

- YMETh CBOOOTHO OTIEPHPOBATH TOHATHSAMH: TOUKA, IIPSMas,
[IOCKOCTh, POCTPAHCTBO, OTPE30K, JIyY, MJIOCKUH Yro,
NIBYTrpaHHBIN YTOJI, TPEXTPaHHBIN Yo, nepeceKaroIuecs,
napajsenbHble U CKPEIMBAaIOIIMecs NpsMbIe, apajIeIbHOCTb
1 TIEpIeHIUKYIIPHOCTD IPSMBIX M IJIOCKOCTEH, YTOJI MEKIY
[IPSIMBIMH, YTOJI M1y NMPSIMOMN M MIJIOCKOCTBIO, YTOJ MEXTY
[JIOCKOCTSIMU; YMEHHE UCIIOIB30BaTh MPHU PEIIEHUH 3a1a4
M3y4eHHBIE (aKTHl M TEOPEMBI INITAHUMETPUN; YMEHHUE
OLICHUBATh pa3Mepbl O0BEKTOB B OKPY’KAIOILEM MUPE; YMEHHE
OIIepPUPOBATH TIOHSATHSIMHA: MHOTOTPAaHHHK, CEUCHUE
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MHOTOTpaHHHKA, TPABUIIBHBIN MHOTOTPAHHUK, IPU3Ma,
nupaMuaa, GUrypa u MoBEpXHOCTh BPAILLCHUS, LIMITUH/IP, KOHYC,
ap, cdepa, pazBepTKa IOBEPXHOCTH, CEUCHUS KOHYCa U
[WJIMH/Ipa, apajlyiesIbHble OCH WJIM OCHOBAaHUIO, CEYEHHUE 11apa,
[UIOCKOCTb, Kacaroliasics cepsl, HUINHAPA, KOHYCa; YMEHHE
CTPOUTH CEUYCHHE MHOI'OI'PaHHHKA, N300pakaTh
MHOT'OI'paHHHMKH, (PUTYpPbI U TIOBEPXHOCTH BPAILEHUS, UX
CCUEHUs, B TOM YHCJIE C IIOMOILBIO 3JIEKTPOHHBIX CPE/CTB;
YMEHHUE IPUMEHATH CBOWCTBA FEOMETPUIECKUX (puryp,
CaMOCTOSITENTLHO (hOPMYITHPOBATH OTIPEIEICHUS H3y4aeMbIX
(buryp, BBIIBUTaTh TUTIOTE3BI O CBOMCTBAX U MPU3HAKAX
reoMeTpruecKux (puryp, 000CHOBBIBATh UM OIPOBEPIaTh MX;
YMEHUE MPOBOANUTH KIacCU(PUKALMIO PUTYp MO pa3IMuHbIM
[pU3HAKaM, BBIIIOJIHATH HEOOXOAMMbIE TOMOJTHUTEIIbHBIE
[IOCTPOCHHS;

- YMETh CBOOOJIHO ONIEPUPOBATh MOHATUSAMU: TUIOIIAb
(urypsl, 00beM QUIypbl, BETUUMHA yTila, PACCTOSHUE OT TOYKU
110 MJIOCKOCTH, PACCTOSIHUE MEX]Ty NPSMBIMH, PACCTOSTHUE
MEX/1y TUIOCKOCTSIMM, TUI0IIalb c(epbl, MIIOMIA b TOBEPXHOCTH
UPaMU/Ibl, IPU3MBbI, KOHYyCa, IWINHApA, 00beM Ky0a,
PSIMOYTOJIBHOTO Mapasuiesenunesia, MupaMubl, IPU3MBL,
[IMH/Ipa, KOHYCa, 11apa; yMEHHE HaXOIUTh OTHOILIEHUE
00BEMOB MOAOOHBIX QUTYD;

- yMETh CBOOOTHO OTIEPUPOBATH MOHATHIMHU: JIBIKEHHE,
[apayieNbHbIN epeHoc, CUMMETPHS Ha MJIOCKOCTH U B
[IpoCTpaHCTBE, OBOPOT, IPeoOpazoBaHue Mo00us, TOJ00HbIE
(urypsl; yMeHHE paclo3HaBaTh paBHbIE U OJJ00HBIE (GUTYPHI, B
TOM YHCIIE€ B IPUPOJIE, UICKYCCTBE, apXUTEKType; YMEHUE
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MICII0JIb30BAaTh FT€OMETPUUECKUE OTHOIICHUS, HAXOAUTh
reOMETPUUYECKUE BETHUUHBI (IJIMHA, YTOJI, IIOMAab, 00hEM)
[IpY PEIICHUH 33]1a4 U3 IPYTHX yUYCOHBIX MPEAMETOB U U3
[pE€ATbHOM JKU3HU;

- YMETh CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: IPAMOYTOJIbHAS
CHUCTeMa KOOPJIUHAT, BEKTOP, KOOPIUHATHI TOUYKH, KOOPAMHATHI
BEKTOPA, CyMMa BEKTOPOB, ITPOU3BEACHNUE BEKTOPA HA YUCIIO,
[pa3iokeHne BEKTOpa Mo 0as3ucy, CKaJsipHOE MPOU3BEACHNE,
BEKTOPHOE MPOU3BEACHUE, YTOJl MEXIY BEKTOPAMH; YMEHHE
MCII0JIb30BAaTh BEKTOPHBIN M KOOPAMHATHBIM METOJ 1JIs1
[peIICHUsI TEOMETPUUYECKUX 3a/1ay M 33]a4 JIPYTUX YU4eOHBIX
[PEIMETOB; ONEPUPOBATH MOHATUAMU: MaTpula 2x2 u 3x3,
OTIpEACTUTENb MaTPHUIIbl, TEOMETPUUECKHI CMBICIT
OTIpeeTUTENs,

- YMETh MOJIEIMPOBATh PEabHbIE CUTYyalluU Ha SI3bIKE
MaTEeMaTUKH; COCTABJISATh BEIPAKECHUSI, YPaBHEHHU S, HEPAaBEHCTBA
11 UX CUCTEMBI 110 YCIIOBHUIO 3a[a4M, UCCIEA0BATh TOCTPOCHHBIE
MOJIENN C UCITOJIb30BAHUEM almapara aareOpsl,
MHTEPIIPETUPOBATH MMOJTYUYEHHBIN PE3yJIbTAT; CTPOUTH
MaTEMaTUYECKHE MOJIENH C TIOMOIIbIO0 TEOMETPUUYECKHUX
MOHSATUMN U BEJINYMH, PEIaTh CBA3aHHbIE C HUMHU MTPAKTUYECKUE
3a/1a4; COCTaBJIATh BEPOSITHOCTHYIO MOJIETb U
MHTEPIPETUPOBATH MMOJTYUYEHHBIN PE3yJIbTaT; peraTh
[IPUKJIaJHbIE 337a4l CPEACTBAMU MaTEMAaTUUECKOTO aHalIu3a, B
TOM YHCJI€ COLIMATbHO-3KOHOMHUYECKOTO U (PU3UIECKOTO
XapakTepa;

- YMEHHE BBIOMPATh TOIXOIAIIANA METO/ IJIsl PEIICHUS 3aa4H,
[MOHWMAaHNUE 3HAYMMOCTH MaTEeMAaTUKHU B U3YUYE€HUU TPUPOTHBIX U
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0O0IIECTBEHHBIX IIPOIIECCOB U SIBJICHUH; YMEHHE Paclio3HaBaTh
[IpOSIBJIEHUE 3aKOHOB MaTEMAaTHKU B UCKYCCTBE, YMEHHE
[IPUBOJUTH IIPUMEPHI MATEMAaTUYECKUX OTKPBITUN POCCUUCKOMN
1 MUPOBOM MaTEMaTUYECKON HayKH

OK 02 Hcnonb3oBaTh
COBpPEMEHHBIE CPEACTBA
[oMcKa, aHaIu3a U
MHTEepIpeTanuu
MHGbOpMaINH, 1
H(pOPMAIOHHBIE

[TCXHOJIOTHUM UL BBIITOJTHCHUA |

3aad mpodeccHoHATBHON
eI TEeIbHOCTH

B 00;1acTH LIEHHOCTH HayYHOT'O O3HAHUA:

-c(hOpMUPOBAHHOCTD MHUPOBO33PEHUS,)
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS]
HAayKd M OOIIECTBEHHON NPAaKTHKH, OCHOBAaHHOI'O HA
uanore  KyJjabTyp,
CBOET0 MECTa B IOJUKYJIbTYPHOM MUDE;

CHOCO6CTB}’IOHICFO OCO3HAaHUIO|

COBCPHICHCTBOBAHUEC SI3LIKOBOM M YWUTATEJILCKOU
KYJbTYpPbl KaK CpEACTBa B3aUMOICUCTBHUS MCKAY|
UJIFOAbMHA U IIO3HAHHWA MUPaA,

OCO3HAaHHUEC I CHHOCTH HaquOﬁ ACATCIIBHOCTH,

"OTOBHOCTH OCYHICCTBJIATH MMPOCKTHYTIO H

MCCIICIO0BATCIIbCKYIO ACATCIIBHOCTD HHANBUAYAJIILHO U

B TpyIIIIE.
OmBageHne YHHUBEPCATbHBIMU Y4IeOHBIMH
M03HABATEIbHBIMU AEHCTBUSIMMU:

B) paboTa ¢ uHpopmMaruei:

- BJIQJIETh HABBIKAMU IOJy4E€HUS HHPOpPMALUU U3
MCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEJBHO
OCYIIECTBIISITh TIOWCK, aHAJ M3, CHUCTEMATH3AIHI0 |
WHTEPIpETani0 WH(POPMAIMK Pa3TUYHBIX BHIOB H
(dhopM mpeCcTaBICHNUS,

- CO37aBaTh TEKCTHI B PA3IMYHBIX opMaTax ¢ yIeTOM
HazHAUYCHUS WHPOPMAMU U IEIEBOW ayAHTOpHH,

BHIOMpAass ONTUMANbHYIO (OpMY TMpEICTaBICHUS U

- YMETh OIEPUPOBATh MOHATUAMHU: palOHATIbHAs (QYHKIIHS,

byHKIHS, byHKIHS,
morapudmuydeckass QyHKIHSA, TPUTOHOMETPUYECKUE (YHKIUH,

[HOKa3aTeJIbHas CTEIEeHHAs
oOpaTHbie (DYHKIMH, YMEHHE CTPOUTH TpapuKH H3yUEHHBIX
(yHKIMH, UCTIONB30BaTh TPAQUKH MPU U3yUYEHHUH MPOILECCOB U
3aBUCHUMOCTEH, INpU pEeHIeHUH 3aJad U3 JPYIHuX Y4eOHbIX|
peMETOB U 33Ja4 U3 peajbHOM KU3HHU; BBIpakaTh (OpPMyIaMu
3aBUCUMOCTHU MEXY BEIIMYUHAMU;

- YMETb OICPUPOBATH MOHATUAMU: TOXKAECCTBO, TOXKICCTBEHHOE

npeoOpa3oBaHue, YPaBHEHHUE, HEPABEHCTBO, CUCTEMA
YPAaBHEHUH M HEPABEHCTB, pPAaBHOCWIBHOCTh YPABHEHWH,
HEPAaBEHCTB M CHUCTEM, PALMOHAIBHBIE, HPPAlMOHAIIBHBIE,
[MOKa3aTeIIbHBIE, CTEIICHHBIE, jgorapudmuueckue,

TPUTOHOMETPUYECKUE YPABHEHUS, HEPABEHCTBA W CHUCTEMBI;
YMETB pellaTh YPaBHEHMs, HEPABEHCTBA U CUCTEMBI C IIOMOILIBIO
pa3sIUYHBIX IIPUEMOB; pellaThb YypaBHEHUS, HEPAaBEHCTBA U
CUCTEMBI C IIApaMETPOM; NPUMEHATh YPaBHEHUs, HEPABCHCTBA,
X CHUCTEMBI [l pELIEHUs MaTEMaTUYECKUX 3a7ad U 3a1ad u3
[Pa3IMYHBIX 00JIaCTel HAyKU M pealbHOM JKU3HH;

yMeTb CBOOOJIHO OIEPUPOBATH MOHITUSIMH: JIBHIKEHUE,
[apajuIeIbHbI  TIEPEHOC,

[IPOCTpAaHCTBE, MMOBOPOT, IIpeoOpazoBaHue Moa00us, moJ00HbIe

CUMMECTpPpUA Ha IIJIOCKOCTH W B

(Urypsl; yMeTh paclio3HaBaTh paBHbIE U MOAOOHBIE (DUTYPHI, B

TOM 4YHUCJIE B IPHUPOJAE, HCKYCCTBE, apXUTEKType; YMETh
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BHU3yaJIu3aluu;
- OLEHUBATh  JIOCTOBEPHOCTb,  JIETUTUMHOCTH
uH(pOpMAaIlMK, €€ COOTBETCTBHE IIPAaBOBHIM |

MOPaJIbHO-3TUYCCKUM HOPMaM;

- HCIIOJIb30BaThb CpEACTBa HH(bOpMaHHOHHBIX uj
KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B pPEUICHUY
KOT'HHUTHBHBIX, KOMMYHUKATHBHBIX b51
OpTaHHU3allMOHHBIX 3aJa4 C CO6JIIOI[CHI/I€M

TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30IaCHOCTH,

TUTUCHBI,  pecypcocOepeKeHHUs,  MPaBOBBIX U
DTHYECKHUX HOPM, HOPM MH(OPMAIIMOHHOHU
0€30I1aCHOCTH;

- BIAQJICTh HAaBBIKAMU pACIIO3HABAHUS M 3allUTHI
uHpopmanui,  MHPOPMAIMOHHOW  0E€30IacHOCTH
ITUYHOCTH

MCMOJIb30BATh ~ F'€OMETPUYECKHE  OTHOLICHHS,  HAXOJHUTH)
FCOMETPUYECKUE BEJIMYUHBI (JUIMHA, YTOJ, TUIOIIAh, 00BEM)
[Py pEIICHUH 3aJa4 W3 JPYTUX Y4eOHBIX MPEAMETOB M U3

[p€aTbHOM JKU3HU

OK 03 [1nanupoBath u
[peaTM30BbIBATH COOCTBEHHOE
pogeCcCuOHAIBHOE U
ITMYHOCTHOE Pa3BUTHE,
[peIPUHIMATENbCKYIO
NesTeNbHOCTD B
podeccuoHanbHOM chepe,
MCTIOJTh30BaTh 3HAHUS 110
(brHAaHCOBOW I'PaMOTHOCTH B
PA3TMYHBIX KU3HEHHBIX
CUTYyaImsx

B ob6nacT 1yX0OBHO-HPaBCTBEHHOT'O BOCITUTAHMUSL:
-- c(OPMUPOBAHHOCTb HPABCTBEHHOTO CO3HAHUS,
ATUYECKOT0 NIOBE/ICHUS;

- CHOCOOHOCTh OLIEHUBATh CUTYAallMI0 M MPUHUMATH
OCO3HAHHbBIE PEIEHUs, OPUEHTUPYSACh Ha MOPAIbHO-
HpPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HAaHHWE JIMYHOIO BKJIaJa B IOCTPOEHUE
YCTOMYHUBOTO OyayIIEero;

- OTBETCTBEHHOE OTHOLIEHHE K CBOMM POAUTEISAM U
(unu) IpYrUM YjieHaM CEeMbH, CO3JaHUI0 CEeMbU HA)
OCHOBE OCO3HAHHOTO MPHUHSITHUS HEHHOCTEN CEMEUHON
PKI3HH B COOTBETCTBHHM C TPAIWIHSIMH HApOJIOB

Poccuu;

-  yMETh  ONEpHUpPOBaTh  NOHATUSAMHU:  PALMOHAIBHBIE,
MppaLMOHAIIBHEIE, IIOKa3aTeJIbHbIE, CTEIICHHBIE,
nmorapudmuyeckue, TPUTOHOMETPUUYECKHE  YPaBHEHUS U

HEpaBEHCTBA, X CUCTEMBI;
- YMeTb OIEPUPOBATH MOHATUSMHU: MHOTOI'PAaHHHMK, CEUCHME
MHOTOrpaHHMKa, KyO, Hapajielenunes, Npu3Ma, MNUpaMuia,
(durypa M NOBEPXHOCTh BpallleHHs, LWJIUHAP, KOHYC, Iuap,
chepa, ceueHuss pUTypsl BpalleHHs, MIOCKOCTh, KACAIOIIASCS
chepsl, MIIUHIpA, KOHYCA, IUIONIA/lb MTOBEPXHOCTH MTHUPAMHU/IHI,
[pU3MBbI, KOHYCa, LWJIMHIApa, IUIOmaab cdepbl, o0beM Kyoa,
[PSMOYTOJBHOTO — Mapajielenunena, OUPaMHUIbl, MPU3MBI,
LMIMHIpa, KOHYCAa, [1apa; yMEeHHe N300pakaTb MHOTOTPAHHUKH

1 MMOBCPXHOCTU BpallICHUA, UX CCUYCHHA OT PYKH, C ITOMOLIBIO
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OBylaJicHue  yYHUBEPCAIbHBIMH  PETYJATUBHBIMH|
JICCTBUSMU:

a) caMOOpTaHU3aLUs:

- CaMOCTOSITEIbHO OCYIIECTBIISITh IO3HABATEIbHYIO)
e TEIbHOCTD, BBISBIATH MPOOJIEMBI,

CcOOCTBEHHEIE

CTaBUTL W
3a1a4u
SKU3HEHHBIX

dbopMynupoBaTh B

06p330BaTeJ'IBHOI71 ACATCIIBHOCTH u

CUTyalUsX;

CaMOCTOATCIIBHO  COCTAaBJIATH IUIAH  PCHICHUS

pecypcos,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOUYTEHUN;

NpoOJIeMbl C  Y4YeTOM  HMMEIOIIUXCS
- 1aBaTh OLIEHKY HOBBIM CHTYaIlHsIM;
CIIOoCOOCTBOBaTh  (POPMHUPOBAHUIO M IMIPOSBICHHIO
[IMPOKOW SPYAWIMM B PAa3HBIX OONACTSIX 3HAHUIA,
[IOCTOSIHHO TIOBBIIIATh CBOWH 00pa3oBaTeNbHBIM U
KYJIbTYpHBIH YPOBEHB;
0) CAMOKOHTPOJIb!
MCIIOJIB30BAaTh TPUEMBI  peQUIeKCHU ISl OICHKH

CUTyallld, BEIOOpa BEPHOTO PELICHMUS;

-  YMCTb OLCHHUBATL PHUCKU U  CBOCBPCMCHHO|
[MPUHHUMATD PCHICHUS 110 UX CHUKCHUIO,
B) AMOIIMOHAIbHBIMN HUHTCIJICKT, npez[nonaralomﬂﬁ

c(hOpMUPOBAHHOCTH:

BHYTpPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTPEMIICHUE K|
TOCTIDKCHHIO  [eTd W yCIexy,  ONTHUMH3M,
WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH, UCXOJs W3

CBOMX BO3MOKHOCTEH;

- OMIIaTHUH, BKJ'IIO‘—IaIOH_[eﬁ CIIOCOOHOCTE ITOHHMATh

YEPTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEACTB; YMETh

pacrio3HaBaTb ~ CHUMMETPUIO B IIPOCTPAHCTBE;,  YMEThb
[PacIIO3HABaTh IIPABUIIBHBIE MHOTOIPAHHUKY;

- YMETb OIIEPUPOBATh IOHATUAMM: IPSMOYIOJbHAs CUCTEMA
KOOpAMHAT, KOOPAUHATHI TOUYKH, BEKTOP, KOOPANHATBI BEKTOPA,
CKaJSIPHOE IPOM3BEIACHHUE, YIOJ MEXIy BEKTOPAMH, CYMMa
BEKTOPOB, IIPOM3BEJEHUE BEKTOpa Ha YMCIO; HAaXOJUTh C
MOMOIIBIO U3yYEHHBIX (HOPMYJIT KOOPIMHATHI CEPEINHBI OTPE3Ka,

PACCTOAHNEC MCIKAY ABYMA TOYKAMH
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OMOLMOHAJIIBHOE COCTOSIHME JAPYIMX, YYHUTHIBATH €O
MpY OCYIIECTBICHUN KOMMYHHKAIIUHU, CTIOCOOHOCTD K|
COUYYBCTBMIO U COIEPEKUBAHUIO;

- COLMAJIBHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH

BHICTPAWBaTh OTHOIICHUS C JPYTUMH JIFOJIbMH,
3a00TUTHCS, TMPOSBIATH HMHTEPEC M pa3pemarhb
KOH(JIUKTBI

OK 04 DddexTrnBHO
B3aMMO/ICHICTBOBATH U
paboTaTh B KOJUIEKTHBE U
KOMaH]1e

TOTOBHOCTh K CaMOpPAa3BUTHIO, CAMOCTOSTEIBHOCTH U
CaMOOITPEIEIIECHHUIO;

-OBJIaJICHUE HaBbIKAMH Y4YEOHO-HCCIIEI0BATEIbCKOM,
[MPOEKTHOW U COLIMAIbHOM AEATEIIbHOCTH;

OBNlajicHue YHUBEPCAIbHBIMM KOMMYHUKATUBHBIMU
TeMCTBUSIMHU:

0) COBMECTHAs JICSITEIIbHOCTD:

- TOHMMATb M  MCIOJB30BaTh  IPEUMYIIECTBA
KOMaHJAHOW M UHJIMBUyaJbHOU paboThI;

- NPUHUMATh IEIM COBMECTHOW JI€SITEIBHOCTH,
OPraHU30BbIBaTh U KOOPJIMHUPOBATH JAEHUCTBUS 1O €€
TOCTH)KECHUIO: COCTaBIIAITh IUIaH JICCTBUH,
pacrpenensiaTb pojii ¢ y4eTOM MHEHUN YYaCTHUKOB
00CYyKJ1aTh pe3yIbTaThl COBMECTHOU paboTHI;

- KOOPAUHHUPOBATH U BBIINIOJIHATH pa60Ty B YCIIOBUSAX]

- YMETh OIIEPUPOBAaTh MOHATHUSAMH: CIyYaiHBI ONBIT U
ciydaiiHOe COOBITHE, BEPOSATHOCTh CIIy4allHOTO COOBITHS; YMETh
BEIUNCIIATE BEPOATHOCTH C HCIIONB30BAHUEM TpapUUECcKUX
METOIOB; TPUMEHATH (OPMYIIBI CIOKEHHS € YMHOKCHHS
u  GopMynbl TIpH

PCHICHUHN 3aa4, OLHCHHUBATH BCPOATHOCTU PCAJIBHBIX CO6BITPII>1;

BEPOSITHOCTEH, KOMOMHATOpHBIE (DAKTHI
3HAKOMCTBO CO CIy4YalHbIMM BETMYMHAMH; YMEHHE MPUBOJIUTH
[pUMEPBI MPOSBICHUS 3aKOHA OOJBIINX YHCET B MPHPOJHBIX U
OOIIECTBEHHBIX SBIICHUSX;

- yMeTb CBOOOJIHO OTIEPHPOBATH MOHATUSMH: CTETNICHb C IIEITBIM
[oKa3aTeseMm,

KOPEHb HaTypaJbHOM CTENEHW, CTENEeHb ¢

[PallMOHAJIBHBIM I1OKa3aTCJIeM, CTCIICHb C )IGfICTBI/IT@J'IBHBIM

(BCIJ.[CCTBCHHBIM) IIOKa3aTecjieMm, norapn(bM quciia, CHHYC,
[KOCMHYC U TAHI'CHC ITPONU3BOJIBHOI'O YHCJIA,

- YMETh CBOOO/HO ONEpPHPOBATh MOHATHAMU: Tpauk QyHKIHH,

[PCAJIIBHOI'O, BHUPTYaJIbHOI'O U KOM6I/IHI/IpOBaHHOFO

oOpatHast ~ (QYHKIMS, KOMIO3UIUS  (QYHKIHHA, JTUHEHHAS
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B3aUMOICHCTBUS;

- OCYHICCTBJIATDH ITO3UTHUBHOC CTPATCTUYCCKOC

MOBEJCHUE B PA3JIMYHBIX CUTyallUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.
OBageHue PeryJIsSTUBHBIMH
MENCTBUSIMU:

) IpUHATHE ce0s U IPYTUX JIOACH:

YHUBCPCAJIbHBIMHA

- IPUHUMATh MOTHBBI M apTyMEHTHI JIPYTHX JIIOJCH
[PH aHAJIKM3E PE3YIbTATOB ACITCILHOCTH;

- MMPU3HABATH CBOE NPABO W MPABO JIPYTHX JIOACH HA|
OIINOKH;

- pa3BUBATh CIIOCOOHOCTh MOHMMATh MHUP C IO3UIUY]
NPyroro 4enoBeka

(dyHKIMA, KBaapatuyHas (QYHKOMSA, CTENeHHas (QYHKUIUS C
byHKIIUH,
0OpaTHbIE TPUTOHOMETPUYECKHE (YHKIMH, IOKa3aTeIbHas U
nmorapumMuueckas  (QyHKIMH; yYMEThb CTPOUTHh  Tpaduku
(hyHKIMI, BBITOJTHATE TpeoOpa3zoBanus rpadukoB PyHKITUH;

- yMETh WUCHOJIb30BaTh rpaduku (GYHKIMNA I H3Y4YCHUs
MPOIIECCOB M 3aBUCUMOCTEH MNP PEIICHUH 3a1ad U3 JAPYTHX

I CJIBIM IIoKa3aTcicMm, TPUTOHOMCTPHUYCCKUC

y4eOHBIX NPEIMETOB U U3 pealbHOM KU3HU; BbIpaXarb

(hopMyJTaMH 3aBHCHMOCTH MEXK/y BEJTUIUHAMU;

CBOOOJHO ONEpPUPOBATH MOHATHUSAMHU: YETHOCTh (YHKIIWH,
byHKINH, byHKINH,
MOHOTOHHOCTb (DYHKIIMH, SKCTpeMyM (YHKLIMHU, HAUOOJbILEE U
HavMEHbIlIee 3HaYeHHUs (QYHKIUM Ha TPOMEXYTKE; YMETh
[POBOJUTD UCCIIE0OBAaHUE (DYHKIIMH;

- YyMeTb HCHOJb30BaTh CBOWCTBA M rpaduku (QyHKIMHA s

MEPUOANIHOCTD OrpaHU4YCHHOCTD

pELICHUs] ypaBHEHWH, HEPABEHCTB M 3a/ad C NapaMeTpaMu;
300pakaTh HA KOOPJIAWHATHOM TJIOCKOCTH MHOYKECTBA PEIICHUI
YpaBHEHUH, HEPABEHCTB U UX CHCTEM

OK 05 OcyiecTBiATh
YCTHYIO U TUCbMEHHYIO
KOMMYHUKAIUIO Ha
rOCYJJapCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢
y4eTOM 0COOCHHOCTEN
COITMATEHOTO U KYJIBTYPHOTO
KOHTEKCTa

B 00macT 3¢TETHYECKOr0 BOCITUTAHUS:

- OCTETUYECKOE OTHOLIEHME K MHpY, BKIIIOYas
DCTETUKY  ObITa, HAYYHOTO U  TEXHHYECKOTO|
TBOpUYECTBa, CIOpPTa, TpPyAa U  OOIIECTBEHHBIX
OTHOIIICHUI;

- CIIOCOOHOCTb BOCHPHHHMMATH pa3jMYHbIe BHJIb]
MCKYCCTBa, TPAJIUIIMU U TBOPUYECTBO CBOETO U APYTHUX|
HapOJOB, OLIYIaTb AMOLMOHAIBHOE BO3ACHCTBHE
HICKYCCTBA,;

- Y6C)K,Z[CHHOCTB B 3HAYUMMOCTH JId JIMYHOCTHU Ui

- YMETb OIIEpUpOBaTh MOHATUSAMH: CpefHee apudmMeTHdeckoe,
MenuaHa, HauOoJiplllee M HauMEHblee 3HAYeHUs, pa3Max,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
UHTEPHPETUpPOBaTh  MH(POPMALHIO,
[pe/icTaBiIeHHYI0O B TaliMIlax, Ha JauMarpammax, Trpadukax,

icrepcus,
YMEHUE  H3BJIEKaTh,
OTPaYKarOIly}0 CBOMCTBA pEAJbHBIX IIPOLIECCOB U SIBICHMIA;
[peCcTaBIsATh HHPOPMALIMIO C MOMOIIBIO TaOJIUIl U AUarpamm;
HcCIeA0BaTh CTAaTUCTUYECKHWE JIaHHBIE, B TOM 4YHCJIE C
MpUMEHEeHHEM rpadUIECKUX METO/IOB U AJIEKTPOHHBIX CPEJICTB;

- YMCTb OIICPUPOBATHL NOHATHUAMHA: TOYKaA, IIpAMasd, INIOCKOCTD,

19



o011ecTBA OTEYECTBEHHOIO M MUPOBOIO HUCKYCCTBA,
ODTHUYECKUX KYJIBTYPHBIX TpPaJuLUA M HAPOIAHOIO
TBOPYECTBA;

- TOTOBHOCTb K CAMOBBIPDQXKCHHUIO B Pa3HBIX BHUAAX
MCKYCCTBA,  CTPEMIICHHE  IIPOSABIIATH
TBOPUYECKOH JINYHOCTH;

OBnaneHne YHHUBEPCAIbHBIMH KOMMYHUKATHBHBIMY|

Ka4deCTBa

e CTBHUSIMU:

a) oO1IeHue:

- OCYIIECTBJISITh KOMMYHHUKAIIMM BO BCeX cdepax]
PKM3HH;

- pacmo3HaBaTh HEBepOaIbHBIE CpEICTBAa OOIICHMS,
[MOHUMATh COIIMATBLHBIX
pacro3HaBaTh MPEINOCHUIKN KOH(MIMKTHBIX CUTYyallu
U CMSITYaTh KOH(JIUKTHI;

3HAa4YCHUC 3HAaKOB,

- Pa3BCPHYTO U JIOTUYHO HU3JIaraTb CBOIO TOYKY 3PCHUS
C UCITOJIb30OBAHUEM SA3BIKOBBIX CPCACTB

[IPOCTPAHCTBO, ABYTPAHHBIN YI'OJI, CKPELIMBAIOIIMECS MPAMBIE,

[IapaJUICIbHOCTh W NEPHEHIUKYJSPHOCTh  NPAMBIX U
[IJIOCKOCTEM, Yrojl MEXAY IHpsSMBIMHU, YIroJl MEXKIAy NpPSAMOU U
[IJIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, PACCTOSIHUE OT TOUYKH|
10 IUIOCKOCTH, pAacCTOSHUE MEXAY IPSAMBIMH, PacCTOSHUE
MEXY IJIOCKOCTSIMU;

- YMETb UCIOJIb30BATh IPU PELICHUH 33/1a4 U3YUEeHHbIE (DaKThI U
TEOpEMBbl TUIAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl OOBEKTOB

OKPYKAOIIEro MUpa

OK 06 ITposiBnsTh
rpa)/1aHCKO-
MaTPUOTHYECKYIO MO3UIIHIO,
IEMOHCTPHPOBATH
0CO3HAHHOE MOBEJACHNUE HA
OCHOBE TPaTUITHOHHBIX
00IIIEUEI0BEYECKUX
IIEHHOCTE, B TOM YHCIIE C
VI€TOM rapMOHHU3AIAN
MEKHAITHOHAIBHEIX U
MeKpEeTUTHO3HBIX

- OCO3HaHUE o0y4aromuMucs poccuiickon
CPa’KIaHCKOW MJIEHTUYHOCTH;

- LCJICHAIIPABJICHHOC PAa3BUTUC BHYTpeHHCﬁ IIO3UIIHH

JIMYHOCTH  HAa  OCHOBE  JyXOBHO-HPaBCTBEHHBIX
eHHocren  HapomoB  Poccumiickont  denepanuy,
MCTOPUYECKUX u HallMOHAIbHO-KYJIbTYPHBIX
Tpaauuui, (GopMHpOBAHHME CHUCTEMBI 3HAYMMBIX
[IEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,
AQHTUKOPPYIIIMOHHOTO MHPOBO33PEHHS,
[IPABOCO3HAHUS, JKOJIOTUYECKOU KYJIBTYpHI,

CITOCOOHOCTH CTaBUTh e " CTPOUTH KU3HCHHBIC

- YMETh OIIEPUPOBATH MIOHATHIMU: IPSIMOYTOJIBHASI CHCTEMA
KOOpPJIMHAT, KOOPJAUHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJIIPHOE NPOU3BEACHUE, YIOJl MEXAY BEKTOPaMH, CyMMa
BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YHUCIIO; HAXOIUTH C
OMOILBIO U3YyUEHHBIX (POPMYJIT KOOPJMHATHI CEPEAMHBI OTPE3Ka,
[pacCTOsTHUE MEXAY ABYMS TOUKaAMU;

-yMeTh BbIOMpaTh MOAXOAALINI U3yUYEeHHBIH METOT ISt
[pelIeHrs 3a/1a4M, paclio3HaBaTh MaTeMaTH4ecKue (PakThl U
MaTeMaTHYeCKHe MOJIETN B MPUPOIHBIX M 00IIECTBEHHBIX
SIBIICHUSIX, B HCKYCCTBE; YMEHHE MPUBOUTH ITPUMEPHI
MaTeMaTHYECKUX OTKPBITUM POCCUNCKON U MUPOBOU
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OTHOLLEHUM, IPUMEHATh
CTaHIapThl
AQHTUKOPPYILILOHHOTO
[TOBEICHUS

[IaHEL,

B yacTu rpak1aHCKOro0 BOCITUTAHUS:

- OCO3HAaHHE CBOMX KOHCTUTYLUMOHHBIX IIpaB WU
00s13aHHOCTEH, YBa)XKCHHUE 3aKOHA U TTPaBOTIOPSJIKA;

- MPUHATHE TPaJIUIAOHHBIX
00I1IeYeIIOBEUECKHUX T'YMaHUCTUYECKUX U
IEMOKpaTUYECKUX [IEHHOCTEH;

HallMOHAJIbHBIX,

- T'OTOBHOCTb IMPOTHUBOCTOATH nacoJI0rnmu

HKCTPEMHU3MA, HallMOHAIN3MA, KceHohoouu,
TUCKPUMHHAIIMK 110  COIMAJIbHBIM, PEJIUTHO3HBIM,
[PacoOBBIM, HAIIMOHAJILHBIM ITPU3HAKAM;

- TOTOBHOCTH BECTH COBMECTHYIO JEATEIbHOCTH B
MHTEpecax TpaXkIaHCKOro OO0IIecTBa, y4acTBOBATh B
caMOyIpaBlICHUU B 0011eo0pa3oBaTeabHOM
OpraHU3alH U IE€TCKO-IOHOILIECKUX OpraHu3alusix;

-  YMEHHE B3aUMOJCHCTBOBATh C COIMATHHBIMU
WHCTUTYyTaMU B COOTBETCTBUM C HX (YHKIMSIMH U
Ha3HAUYCHHEM;

- TOTOBHOCTb K TYMaHHTApPHOM M BOJOHTEPCKOU

IEeATENIbHOCTH;
[MaTPUOTUYECKOTO BOCIIUTAHUS:
- c(hOpPMUPOBAHHOCTh POCCUUCKON TpakIaHCKOH

WJICHTUYHOCTH, IAaTPUOTU3MA, YBAXKEHUS K CBOEMY
Hapo/y, YyBCTBAa OTBETCTBEHHOCTH mepen Poaunou,
COPIOCTH 3a CBOW Kpaid, CBOIO PolMHY, CBOHM SI3BIK U

KYJIbTYpY, MPOIIIOe u HACTOSIIIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuuy;
- IICHHOCTHOC OTHOIICHUC K rocy)lap CTBCHHBIM|

MaTeMaTHYECKOU HAYKH.
- yMETb OIIEpUPOBATh MOHATHAMU: CIy4alHBIA ONBIT WU
ciydaiiHOe COOBITHE, BEPOSATHOCTh CIIy4aifHOTO COOBITHS; YMETh
BBIUHMCIISATH BEPOSATHOCTh C MCIIOJIb30BAaHUEM TIpaduuecKux
METO/I0B; IPUMEHATh (OPMYIIbI

BEPOATHOCTEH, KOMOMHATOpHbBIE (HAKThI

CIIOKCHHS M YMHOXCHHUS
u  GopMysbl TpH
pCIICHUH 3a/1a4; OLICHUBATh BEPOSTHOCTH pPEalbHBIX COOBITHIA,
3HAKOMCTBO CO CIYYallHBIMH BEIMYWHAMH; YMCHHE TPUBOIHTH
PUMEPHI MTPOSIBIICHUS 3aKOHA OOJIBIIMX YHCET B MPUPOTHBIX H
OOIECTBEHHBIX SBJICHUIX
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CUMBOJIaM, HUCTOPUYECKOMY W IIPUPOTHOMY]

TpaguLUsAM  HapOJOB|
Poccun, noctumxkenusMm Poccum B Hayke, MCKYCCTBE,

HACJICAUI0, IaMATHUKAM,
CIIOPTE, TEXHOJIOTUAX U TPYAE;
- ujeliHas yOeXIeHHOCTb, TOTOBHOCTH K CIIY>KEHHUIO U]
3amuTe OTeyecTBa, OTBETCTBEHHOCTH 32 €ro CyI50Y;
OCBOCHHBIE o0y4armuMucs MEKIIPEIMETHBIE
MOHATUS W YHUBEPCAIbHbIE YYeOHBIE JICHCTBUS
(peryisiTUBHBIE, II03HABATEIIbHBIE,
KOMMYHHUKATHUBHbIE);

- CIIOCOOHOCTh MX HCIIOJB30BaHMS B IIO3HABATEILHOM

14 conu aJIbHOM IIPpaKTHUKCE, T'OTOBHOCTB K
CAMOCTOATCIIBHOMY IJIAHUPOBAHUTIO b5l
OCYIHICCTBJICHUIO yqe6H0171 JACATCIIbHOCTH,
OpTraHHu3alnn yqe6H0ro COTPyAHHUYICCTBA C

rncaarort4yCCKuMun pa6OTHI/IKaMI/I U CBCPCTHHUKAMH, K

Y4aCTUIO B IIOCTPOECHUHU WHJMBH1yaIbHOU
00pa3oBaTeNbHOI TPACKTOPUH;
- OBJIQJICHNE HABBIKAMHU Y4E€OHO-NCCIIEI0BATEIBLCKOH,

HpOCKTHOﬁ U COLIMAJIbHOMN AEATEIbHOCTH

OK 07 CogeiicTBoBaTh
COXPAHEHUIO OKpYKaroUlen
Cpelbl, pecypcocOepexeHH IO,
[IPUMEHSTH 3HAHUSI 00
M3MEHEHUHU KIIuMarTa,
[IPUHIIUITBI OEPEKITMBOTO
[TPOM3BOJICTBA, 3PPEKTUBHO
NICHCTBOBATD B

HE T[PUHUMATh JEHCTBUA,
OKPYXKarOIIEeH Cpeae;

MMPpUHOCAIINE BpPEA

yMeTh  TIPOTHO3MPOBATH  HEOIArOMpHUsITHBIC

PKOJIOTUYECKHE  IOCIEACTBHS  IPEANPUHUMAECMBIX
IEHCTBHI, IPEAOTBPAILATh UX;

- pAacIIUpUTh ONBIT ACITEIBHOCTH 3KOJIOTMYECKON
HaIlPaBJIECHHOCTH;

- pa3pa6aTBIBaTB IJIaH pCIICHUA HpO6JIeMBI C YUYCTOM

- yMEThb ONEepUpOBaTh MOHATUAMH: (YHKIMS, HENpepbIBHAs
(byHKIHSA, nepBooOpasHas,  ONpeAeICHHBIH
MHTErpai; yMeTb HaxXOJUTh IPOU3BOJHBIE AJIEMEHTaPHBIX

IMpOnU3BOJAHAA,

(yHKIUH, UCIIONB3Ys CIpPAaBOYHbIE MaTEpUasbl; UCCIENOBATh B
MpocTelmux ciaydasx (pyHKIMH Ha MOHOTOHHOCTb, HaXOIWTb
HauOOJbIINE W HAUMEHbIIWE 3HA4eHHUs] (QYHKIUH; CTPOUTH

rpadukyd  MHOTOWIEHOB C  KCIOJb30BAaHUEM  almaparal

MATCMATUUCCKOTO aHalIn3a; IMIPUMCHATbL MPOHU3BOAHYIO IIpU
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‘-IpC?;BBI‘IElFIHbIX CUTyalusax

aHaIM3a UMEIOLINXCA MaTepualbHBIX u
HEeMaTepUalbHbIX PECYPCOB;

- OCYLIECTBJISATH LIEJICHAIIPABJICHHBII MOMCK NEPEHOCA]
CPEICTB U CIIOCOOOB JIeHCTBUS B MPO(HECCHOHATBHYIO)
Cpeny;

- yMeTb NEpPEeHOCHUTh 3HaHHS B IO3HABATEIbHYIO U
MPAKTUYECKYIO0 00JIaCTH KUZHEEATEIbHOCTH;

- Ipeajaratb HOBBIE IPOEKThbI, OLEHUBATb MJIEU C

MMO3UIMKM HOBHU3HLI, OPUTHMHAJIBHOCTH, HpaKTquCKOﬁ

3HAYMMOCTH;
- JaBaThb OIICHKY HOBBIM CHUTyallusiM, BHOCHUTH
KOPPEKTHBBI B JIeATEIIbHOCTD, OIICHHUBATh

COOTBECTCTBUC PE3YJIbTATOB LCJISAM

pelIeHUH  3aJad  Ha  JIBIDKEHWE, pelarh  MPaKTHUKO-
OpUEHTUPOBAHHBIC 3aJa4ll HAa HAWOONBIINE W HAUMEHBIIHE
BHAUCHUS, HA HAXOXKJACHHUE ITyTH, CKOPOCTH U YCKOPEHUS;

- YMETh OIEPHPOBATH MOHITHUSIMU: TBHKCHUE B MPOCTPAHCTBE,
M0JOOHBIE UTYPBI B MIPOCTPAHCTBE; UCIOIB30BATh OTHOIICHHE
MJI0IIAJICH MOBEPXHOCTEH M 00BEMOB MOJOOHBIX (GUTYp TIpH
pELICHUHN 3a]1ay;

- YMETh BBIYHCIIATH T€OMETPUYCCKHE BEIMYMHBI (JUTMHA, YTOJI,
Iomaab, OOBEM, IUIOIIAIb

M3ydeHHBIE (POPMYIIBI U METOJIBI

MIOBEPXHOCTH),  UCIOJIb3YS]

11K 1.1 Hcnonp3oBaTh,
KOHCTPYKTOPCKYTO "
TEXHOJIOTHYECKYTIO

ITOKYMEHTAIHIO npwy|

pa3paboTKe TeXHOJIOTHYECKHX
[IPOLIECCOB HU3TOTOBJICHU]
TeTrajiell MalllyH.

yMETh peliath MNPUKIAJHbIE 3aJadud B 00JacTH
MpoPECCHOHATBHON JeATETHHOCTH

- 3BHAUYCHUC MAaTCMAaTUKU B HpO(i)eCCI/IOHaIII)HOI\/JI ACATCIBHOCTHU U
[pU OCBOEHWH OCHOBHOM NMpodhecCHOoHaTBHON 00pa3oBaTebHOMN
[IPOIPAMMBI;

- OCHOBHBIC MAaTCMATUYCCKHUEC MCTOAbLI PCIICHUA NPHUKIIAJAHBIX
3a/1a4 B 00J1aCTH PO ECCHOHATBHON ASITENEHOCTH;

OCHOBHBIC IIOHATHUA KW MCTOAblI MATCMATHYCCKOI'O aHaJin3a,

ITMCKpEeTHOM  MaTeMaTWKH, JIMHEWHOM  anreOpbl, TEOpHH
KOMIIJIEKCHBIX YUCEJ, TEOPUU BEPOATHOCTEN U MATEMATUYECKOU
CTATUCTUKH;

- OCHOBBI HHTETPAJIbHOTO U U HepeHIINaTbHOTO HCUUCIICHUS
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2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHON

JNCHUIIVIMHbI

2.1. O0beM JUCHUILUINHBI U BBl y4eOHOH padoThl

Bua yueOHoii padoThI

Oovem ¢ uacax

O01beM 00pa3oBaTeJbHON MPOrpaMMBbI AU CHUTITTHHBI 286
B T.4. B popMe NPaKTHYECKOH MOATOTOBKH 30
OcHOBHOE cojIepKaHue 196
BT. U..

TeopeTuieckoe o0ydeHue 172
[PaKTUYECKUE 3aHATUS 24
IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coep:KaHue 56
MPUKJIAJTHOI0 MOIYJIfA)

BT. U.:

TEeopeTu4ecKoe o0yueHne

NPaKTUYECKUE 3aHATHS 56
Koncynbranus 16
IMpomexxyTounas atrectanus (1uddepeHHPOBAHHBII 3a4eT) 4

24




2.2. TemaTu4yecKkuii JIAH U COJePKAHUE TUCHHUIIMHBI

B Tom
Coaep:xanue yueOHOro MarepuaJia (OCHOBHOE U amere s

HaumeHoBaHue pa3jie/ioB npogeccuoHAJIbLHO-OPUEHTHPOBAHHOE), JIA00PATOPHbIE U Oo0bem (popuie dopmMupyemblie

U TeM NpaKTHYeCKUe 3aHATHUS, IPUKJIATHOI MOAYJIb (IPH 4yacoB IIpﬂKTfl‘lEC KOMIIeTeHI[UH

HAJTUYMH) reort
NMOAr0TOBK
U
1 2 3 4
OcHOBHOe coiep:KaHue
Pasnen 1. IloBTopeHme 14
Kypca MaTeMATUKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Coneprkanue yueOHOro MaTepuana
Hens u 3aJauM | bazoBple  3HaHMS WM YMEHHA O  MaTeMaTHKe B
MaTeMaTUKU IpH | mpo¢eCCUOHANTBHON U B IOBCEAHEBHOU JESITENLHOCTH.
OCBOEHHHM CIENUATBHOCTH | KOMOMHUPOBAHHOE 3aHSATHE 2
Tema 1.2 Coneprkanne yueOHOro MaTepuana
Uucna w  BblYMCIeHUs. | JlelicTBHS HAJ TIOJOKUTEIBHBIMU M OTPHUIIATCIHLHBIMU YHCIIAMH, OK-01, OK-02,
Bripaxenus U | OOBIKHOBEHHBIMU U JIECITUYHBIMU TPOOSIMH. OK-03, OK-04,
npeoOpa3oBaHus JleiicTBus co cTeneHsaMu, (OpMYJIbl COKPAIIEHHOTO YMHOKEHHS. 2 OK-05, OK-06,
KomOunmnpoBaHHoe 3aHATHE OK-07, 11K 4.4
Tema 1.3. IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE coaepkaHue
I'eomeTpus Ha IOCKOCTH | (coaepkaHue NPUKJIATHOTO MOXYJIS)
Buapl miockux Guryp u ux miomais. 9 5

IIpakTHKO-OPUEHTUPOBAHHBIE 337a4d B Kypce€ I'€OMETpUU Ha
IUIOCKOCTH

HpaKTI/ILIeCKOC 3aHATUC

Tema 1.4
[IporieHTHBIE BHIYUCICHUS

CogepxaHue yueOHOT0O MaTepuana

[IpocThle MpOLEHTHI, pa3Hble CHOCOOBI WX BBIYUCICHUS.
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C1o’kHbIE IPOLIEHTHI

HpaKTI/I‘IeCKOG 3aHATUC

Tema 1.5 Cogneprkanue yueOHOro MaTepuasa
VYpaBHenus v HepaBeHCTBA | JIMHeWHbIe, KBaJpaTHbIC, JPOOHO-IIMHEHHBIC ypaBHCHHUS U
HEpaBEHCTBA 2
[IpakTrueckoe 3aHsiTHE
Tewma 1.6 Copepxanue y4eOHOT0o MaTepuaa
Cuctembl ypaBHeHMiI U | CroCOOBI pELICHHS CHCTEM JIMHEHHBIX ypaBHeHUH. [loHSATHS:
HEpPaBEHCTB Matpuna 2x2 u 3x3, omnpenenutens Marpuusl. Meron [Maycca. 2
CucreMbl HeTMHEHHBIX ypaBHEHUH. CHCTEMbI HEPABEHCTB
KomMb6unupoBanHoe 3aHstue
Tema 1.7 Coneprxkanue yueOHOro MaTepuana
BxonHoi KOHTPOJIb Boruncnenuss u npeoOpa3oBaHusl. YpaBHEHHS M HEPaBEHCTBA.
['eomeTpus Ha TIOCKOCTH 2
KonTponbnas pabota
Paspnen 2 Ilpsavmble n 14
IJIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprkanne yueOHOro MaTepuana
OcHOBHBIE nouaTus | [Ipeamer crepeomerpun. OCHOBHBIE MOHATHA (TOYKa, MpsiMas,
CTEpPEOMETPHH. MJIOCKOCTh, TPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHUH. 2 OK-01. OK-03
Pacnonoxkenne npambix M | [lepecekaromiuecs, mapajienbHble U CKPEIIUBAIOIINECS MPSMBIE. OK-0 4’ OK- 07’
IJIOCKOCTEN [Ipu3Hak W CBOMCTBO CKpEIIMBAIOIIUXCS NpAMbIX. OCHOBHBIE HK, 44 ’
[POCTPAHCTBEHHBIE (PUTYPHI. '
Komb6unupoBanHoe 3aHsaTue
Tema 2.2. Coneprkanne yueOHOTo MaTepuana
[TapamnensHOCTh HpAMBIX, | [lapannenpHble mpsiMas U TUIOCKOCTh. OmnpeneneHue. [IpusHak.
npsAMOM M IJIOCKOCTH, | CBolicTBa (C mgoka3aTenbcTBOM). [lapamiensHble TUIOCKOCTH.
IJI0CKOCTEN Onpenenenne. Ilpusznak. CpoiicTBa (C 10Ka3aTeIbCTBOM).
Terpasap u ero snemenThl. [lapaistenenunen u ero 3JI€MEHTHI. 2
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CBolicTBa  IPOTMBONOJOXHBIX  IpaHell W JAMaroHaiaei
napaenenunena. [locrpoenue ceuenunii. Pemenue 3amay.

KomOunupoBanHoe 3anstue

Tema 2.3.
[TepneHUKyYIAPHOCTD
MPSIMBIX, IPSIMOK U
IIOCKOCTH, TNIOCKOCTEH

Copepxanue yueOHOro Marepuana

[lepnenpukynspueie  npsmsle.  IlapamiensHsle  npsMbIe,
NEPIECHIUKYIISIPHBIE K IJIOCKOCTH. ITpusnak
NEPHEHAUKYISIPHOCTH MPSMOM M IUIOCKOCTH. J[0Ka3aTesbCTBO.
[Iepnienaukyssip U HakiIOHHas. [lepneHaUKyIsIpHBIE MIJIOCKOCTH.

[Ipu3Hak nepnesauKyISIpHOCTH IIIOCKOCTEN. [JokazarenbeTBo. 2
PaccrosHus B pocTpaHCcTBE
Komb6unnpoBanHoe 3aHsaTue
Tema 2.4. Cogepxanue yueOHOro MaTrepuana
Teopena 0 Tpex Teopema o Tpex mneprneHauKyspax. Jloka3aTenbCcTBO. YTOI
TICPHCHMKYIApax MEXAY NPSMOM U IUIOCKOCTBIO. YTOJI MEKY INIOCKOCTSMHU 2
KombOunupoBanHoe 3anstue
Tema 2.5. IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE cojepxaHue
[TapannensHsie, (comep:xaHue NPUKJIATHOTO MOAYJISA)
NIEPIEHIUKYIISIPHBIE, AKcHOMBI cTepeomeTpun. [lepneHAMKYIApHOCTH MNpsAMOM U 4
CKPEIIHUBAIOIINECS IPSIMBIC | INIOCKOCTH, NapaJIJIEIbHOCTD ABYX MPSMBIX, IEPIEHANKYIISPHBIX
IJIOCKOCTH, NMEPHEHIUKYIISIPHOCTD IJIOCKOCTEN
[IpakTnueckoe 3aHsTHE
Tema 2.6. Coneprkanne yueOHOro MaTepuana
Pemenue 3anau. Ilpsmeie u | PacnonoxeHnue NpsMBIX U IUIOCKOCTEH B TPOCTPAHCTBE. 5
IJIOCKOCTH B | KonTponpHas pabora
IIPOCTPAHCTBE
Pasznen 3. Koopaunarsl u 10
BEKTOPBI OK-02, OK-03,
OK-04, OK-07,
Tema 3.1 Copneprxanue yueOHOro MaTepuaa K 4.4
JlekapToBEI KOOpAMHATHI B | JlekapTOBbI KOOpAMHATHI B mpocTpaHcTBe. [IpocTeiimme 3anaun
npocTtpancTse. Paccrosnue | B koopauHaTtax. PaccrosHMe  MEXOy —JABYMSI  TOYKaMH, 2
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MEXIy JBYMs TOUYKaMHU.
Koopannatsl CepearHbI
oTpe3Ka

KOOpAUHATBI CCPCANHBI OTPC3Ka

KomOunupoBanHoe 3anstue

Tema 3.2
BekTopsl B IpocTpaHCTBE.
Yroin Mexay BEeKTOpamH.
CkaJIipHOE TPOM3BEICHHE
BEKTOPOB

Conepixanue yueOHOro MaTepraia

Bektops! B mpocrpancTse. Cll0K€HHE M BBIYMTAHUE BEKTOPOB.
YMHO)EHHE BeKTopa Ha u4ucio. KoMmIulaHapHbIE BEKTOPBI.
CkansipHOE IpOU3BEIEHUE BEKTOPOB. PasnokeHue BeKTOpa IO
TPEM HEKOMIUIAaHApHBIM BekTopaMm. KoopauHaTel BeKTOpAa,
CKAJIIPHOE NPOU3BEICHUE BEKTOPOB B KOOPIANHATAX, YTOJI MEKILY
BEKTOPAaMH, YIroJl MEXKIY IPSIMOM M IIOCKOCTBIO, YTOJ MEXAY
IUIOCKOCTSIMU. YPAaBHEHHE IIIIOCKOCTH. ['€OMETpUYeCKn CMBICI
onpeaenauTens 2x2

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 3.3

IIpakTuxo-
OPHUEHTHPOBAHHBIE 3aJa4M
Ha KOOPJAMHATHON
IIJIOCKOCTH

IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE cojepxaHue

(comep:kaHme MPUKJIATHOTO MOTYJIs1)

KoopaunatHass 1IOCKOCTb.  BBIYMCIIEHME  pacCTOSHUKM |
IJIOIIAJEH Ha IUIOCKOCTH. KOJIM4eCTBEHHBIE pacyeThl

HpaKTI/IquKOC 3aHATUC

Tema 3.4
Pemtenue 3a]1a4.
Koopannatsl u BEKTOpBI

Cogepxanue yueOHOT0O MaTepuana

JlexapToBBl  KOOpPAMHATBI B  IPOCTPAHCTBE. BeKkTopel B
npoctpancTBe. ClokeHUE U BbIUUTAHUE BEKTOPOB. Y MHOXKEHHUE
BekTopa Ha uucio. Kommuianapuele BekTophl. CkansipHOe
IIPOM3BEICHNE BEKTOPOB. PaszokeHne BekTOpa IO TpeEM
HEKOMIUIaHAapHbIM  BekTopaM.  [Ipocreiimme  3agaum B
KoopauHartax. KoopanHaTel BEKTOpa, pacCTOSHUE MEXIY
TOYKaMH, KOODAMHATBI  CEPEAMHBl  OTPE3Ka,  CKaJsIPHOE
IIPOU3BEJICHUE BEKTOPOB B  KOOPAMHATAX, Yol MEXIy
BEKTOPAMH, YrOJl MEXIY IPSIMOM U IIJIOCKOCTBIO, YTOJ MEXAY
IIJIOCKOCTSIMU

KonTponbnas padota

Paznen 4. OcHOBBI
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TPUTOHOMETPHH.

Tpuronomerpuveckue

GyHkuun

Tema 4.1 Coneprkanue yueOHOro MaTepuaia

Tpuronomerpuueckue Pagnannas wmepa yria. IloBopoT TOuYkM BOKpYr Haudajia

GYyHKIUH  [TPOU3BOJIBHOIO
yria, yucia. Paauannas u
rpagycHas Mepa yria

KOOpAUHAT. OHpCI[eJ'IeHI/Ie CHMHYCa, KOCHHYCA, TaHI'CHCA H
KOTaHreHca. 3HaKHu CHHYCa, KOCUHYCA, TAHI'CHCA WU KOTAaHI'CHCA
o 4YCTBCPTAM. 3aBUCHMOCTD MCXKIAY CHHYCOM, KOCHHYCOM,
TAHI'CHCOM U KOTAHI'CHCOM OOHOT'O U TOT'O K€ yIJjia

KomOunupoBanHoe 3anstue

Tema 4.2

OcHOBHbIE
TPUTOHOMETPUYECKHE
TOXECTBA.

@opMyIIbI IPUBEACHUS

Cogepxanue yueOHOro MaTepuana

TpI/IFOHOMeTpI/I‘-ICCKI/Ie TOXICCTBA. CI/IHyc, KOCHUHYC, TAHI'CHC U
KOTAHI'CHC YTJIOB O U - Q. CDOpMy.]'IBI IMPpUBCACHUA

KomOunupoBanHoe 3anstue

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMBI M pa3HOCTH [BYX
YTJIOB

Cunyc u KOCHHYC
IBOMHOTO yriaa. Popmyiibl
MIOJIOBUHHOTO yrIjia

Coneprkanue yueOHOro Marepuana

Cymma u pa3HocTh cuHycoB. CyMMa M pa3HOCTb KOCHHYCOB.
CuHYyC ¥ KOCHHYC ABOWHOTO yryia. @opMyJibl IOJIOBUHHOTO YIJIA.
[TpeoOpa3oBanusi CyMMBI TPUTOHOMETPHUYECKHX (DYyHKIUH B
IIPOU3BEICHUE M IPOU3BENEHUA B CyMMy. BbIpaxkeHue
TPUTOHOMETPUUECKUX (YHKIUH dYepe3 TaHIeHC I10JOBUHHOTO
apryMeHTa. IIpeobpa3oBanus MPOCTENIINX
TPUTOHOMETPUUECKUX BBIPAKEHUN

KombOunupoBanHoe 3aHsTHE

Tema 4.4 Coneprxanue yueOHOro MaTepuasa
@Oynkuuy, HX CBOUCTBA. | OOMacTh ONpeAENeHUs M MHOXKECTBO 3HAYCHHH (QYyHKIUI.
CriocoOsr 3amaHus | YéTHOCTh, HEYETHOCTH, MEPUOTUYHOCTh (GYHKIUH. CrocoObl
byHKIHI 3agaHus QyHKIUN

KomMmOuHupoBaHHOE 3aHsTHE
Tema 4.5 Copneprxanue yueOHOro MaTepuaa

OK-03, OK-04,
OK-05, OK-06,
OK-07,I1IK 4.4
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Tpuronomerpuueckue
¢byHKIMH, X CBOICTBa U

Obnactb onpeencHus u MHOYXECTBO 3HAYCHUI
TpUroHomerpuueckux  Qpyskuuil.  YETHOCTH, HEYETHOCTH,

rpaduKu HNEPUOIMYHOCTh TpUTOHOMETpUueckux (yHkimit. CBoiicTBa H
rpaduku GyHKIUR Yy = CcOS X, y = sin X, y = tg X, y = ctg X.
Komb6unnpoBaHHoe 3aHsTHE.

Tema 4.6 Coneprkanue yaeOHOro MaTepuaia

[TpeobOpasoBanue Cxatne W pacTsDKeHHE TpadUKOB  TPHUTOHOMETPHUECKUX

rpaduKoB GYHKITHIA.

TPUTOHOMETPUUECKUX [IpeobpazoBanue rpaguKOB TPUTOHOMETPUUYECKUX (PYHKIIUI

Gynxuui [TpakTHdeckoe 3aHsATHE

Tema 4.7 IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE cojepxaHue

Onucanue (copep:kaHue MPUKJIATHOIO MOXYJIA)

MIPOU3BOJICTBEHHBIX Hcnonp3oBaHne CBOWCTB TPUTOHOMETPUYECKHX (YHKIHMHA B

IPOLIECCOB C  TOMOIIBIO
rpaduKoB GyHKIHIA

MpOQeCCHOHANIBHBIX 3a7ja4ax

[IpakTnueckoe 3aHsaTHE

Tema 4.8 Cogepxanue yueOHOro MaTepuana

ObpatHbie OOpatHbie TpuroHomerpuueckue ¢yHkiuuu. Mx cBoiictBa u
TPUTOHOMETPUYECKHUE rpaduxu

byHKIIUN KombunnpoBanHoe 3ansTre

Tema 4.9 Coneprkanne yueOHOro MaTepuana

Tpuronomerpuueckue VYpaBHeHHe cos X = a. YpaBHEHHeE sin X = a. YpaBHEHHe tg X = a,

YpaBHCHHA U HCPABCHCTBA

ctg X = a. PenieHue TpUroHOMETPUYECKUX YPABHEHUN OCHOBHBIX
TUIIOB:  IPOCTEUIINE  TPUTOHOMETPUYECKHUE  YPaBHEHUS,
CBOIAIIMECS K KBaJpaTHBIM, pELIAEMbIE pa3JIOKEHUEM Ha
MHOXUTENH, OAHOPOIHBIE.

[Ipocreiimne TPUrOHOMETPUUYECKNE HEPABEHCTBA

Komb6un1poBaHHOE 3aHATHE.

Tema 4.10

Cucrembl
TPUTOHOMETPUUYECKUX
ypaBHEHUU

Cogepxanue yueOHOTO MaTepuana

CucreMsl IpOCTENIINX TPUTOHOMETPUUYECKUX YPABHEHUN

KOM6I/IHI/IpOBaHHOC 3aHATUC
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Tema 4.11
Pemenue 3amad. OCHOBBI

Copepxanne yaeOHOT0O MaTepuaa

[IpeoOpazoBanue TPUTOHOMETPUUECKUX BbIpakeHUU. PermieHue

TPUTOHOMETPHH. TPUTOHOMETPHUYCCKUX YPaBHECHHH M HEPABCHCTB B TOM YHCJIC C 2
Tpuronomerpuueckue HCITOJIb30BaHUEM CBOWCTB (DYHKITHH.
GbyHKIIH KoHnTtposbHas padota
Pazgen S. 8 OK-01, OK-02,
KoMmjiekcHbIe YHcJIa OK-03, OK-04,
Tema 5.1 Copneprxanue yueOHOTo MaTepuaa OK-05, OK-06,
KoMiuiekcHble yncia IMousTHe KOMILIEKCHOrO ymcia. CONpsiKEHHBIE KOMILIEKCHBIE OK-07,TIK 4.4
YHCciIa, MOJAYJIb M apryMEHT KOMIUIGKCHOTO uucia. dopma 4
3aIUuCH KOMILJIEKCHOTO qrcia (reomeTpuyeckas,
TPUTOHOMETpHYECKas,  anreOpanyveckas). Apudmerndeckue
JCHCTBUS C KOMIUIEKCHBIMHU YHCIIAMU
KomOunupoBanHoe 3anstue
Tema 5.2 Coneprkanue yueOHOro Marepuana
[Tpumenenue BeImonHeHHe pacueToB € IMOMOIIBKD KOMIUICKCHBIX —YHCEI.
KOMILUIEKCHBIX YUCEI [TpuMepbl UCTIOTB30BAHUST KOMILICKCHBIX YHCEI 4
[TpakTUyeckoe 3aHsTHE
Paznen 6. IlpousBoanas 28
byHkuumn, ee
NpUMeHeHHe
Tema 6.1 Coneprkanne yueOHOro MaTepuana
ITousarue MPOU3BOIHOU. | Omnpe/iesicHre YHCIOBOW IOCIEAOBATEIFHOCTH M CIIOCOOBI €e OK-01, OK-02,
Gopmynbel  u  mpaBwia | 3amaHud.  CBOWCTBA ~ YMCIOBBIX  IOCJIENOBATENBHOCTEH. OK-03, OK-04,
auddepeHpoBaHus Ompezenenre Tpenaena IOCIEA0BATENBHOCTH. BbIUHCIEHUE 2 OK-05, OK-06,
mpeenoB  mocnenoBarensHocTed.  [lpemen  GyHKuum — Ha OK-07,TIK 4.4

O0eckoneunoctu. llpegen ¢yHkmuum B Touke. IlpupamieHue
aprymenTa. [lpupamenue QyHKiuu. 3agadu, TPUBOISIIME K
MOHSTHIO TIPON3BOAHON. Omnpeienienre MPOu3BOAHON. AJITOPUTM
OTBICKaHUS ITPOU3BOJHON

KomMmOuHupoBaHHOE 3aHsTHE
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Tema 6.2
IIpousBoaHsbIe CyMMBI,
pPa3HOCTH  IIPOU3BEJEHUS,

Copepxanne yaeOHOT0O MaTepuaa

Dopmynsl quddepeniposanus. [Ipasuna nuddepenupoBaHus

Komb6unupoBanHoe 3ansatue

4acTHOTO

Tema 6.3 Coneprkanue yueOHOro MaTepuasa

[IpousBoaHbIe Onpenenenne CJI0’KHOM byHKIHH. [IpouzBoaHas
TPUTOHOMETPUYECKUX TpuroHoMeTpuueckux  ¢GyHkiui. IlpousBogHas — CIIOKHOMN

¢ynkuuii.  [IpomsBognas
CIIOKHOW (DyHKITMH

byHKIIUN

KomOunupoBanHoe 3anstue

Tema 6.4

ITonstue o
HEMPEPHIBHOCTU (YHKIUH.
Metoa nHTEpBaAIOB

Copepxanue yueOHOro MaTrepuana

[lonstne HenpepsiBHON ¢yHkiuu. CBOHCTBAa HENpPEpbIBHOMN
GYyHKIUH. Cs13p MEXIY HEINPEPBIBHOCTHIO u
T hepeHIMPYEMOCThI0 (PYHKIIUHM B TOUKE. AJITOPUTM pEIIeHUs
HEPaBEHCTB METOJIOM MHTEPBAJIOB

KOM6I/IHI/IpOBaHHO€ 3aHATHUC

Tema 6.5 Coneprkanue yueOHOro Marepuana
['eomeTpuueckuit u | ['eomeTpruueckuii CMBICT MPOU3ZBOIHON (PYHKIIMM — VYTJIOBOM
¢buznueckuit CMBICH | KOOQUIIMEHT KacaTelbHOH K Tpapuky (yHKIMH B TOUKE.
IIPOU3BOTHOM VYpaBHeHHe KacaTenbHOM K TpapuKky QYHKUUU. AJITOPUTM
COCTaBJIGHUS] YpaBHEHHUS KacaTeIbHOM K Tpaduky (QyHKIUH
y=f(x)
KomOuHnpoBaHHoe 3aHsATHE
Tema 6.6 Coneprkanne yueOHOro MaTepuana
PuznuecKkuit cMbICH | @u3nyeckuii  (MEXaHWYECKMH)  CMBICI  IPOU3BOJHOW  —
MTPOU3BOTHOM B | MTHOBEHHAs! CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)
npo¢eCcCHOHATIBHBIX [IpakTHueckoe 3aHsATHE
3ajjauax
Tema 6.7 Coneprxanue yueOHOro MaTepuaa

MOHOTOHHOCTh (DYHKITUH.
Touku 3xcTpeMyma

Bospacrtanue u yObiBaHue (yHKLHH, COOTBETCTBUE BO3pACTaAHUS
U yObiBaHuMg GYHKOUMM 3HaKy mpousBogHou. IlousTue
IIPOU3BOJHON BBICHIETO MOPSJIKA, COOTBETCTBHE 3HAKA BTOPOMU
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NPOM3BOJHON BBITYKJIOCTH (BOTHYTOCTH) (DYHKIIMH Ha OTpE3KE.
3agayn Ha MaKCUMyM H MUHHMYyM. [lOHATHE acHMNTOTEHI,
CHOCOOBI UX ONpeAeNeHHs. AITOPUTM UCCIIEAOBAaHUS (QYHKIUHU U
NOCTPOCHHS €€ rpaduka C MOMOIIBI0 MPOU3BONHON. J[poOHO-
nuHenHas QyHKIUs

KOM6I/IHI/Ip0BaHHOC 3aHATUC

Tema 6.8
HccnenoBanune QyHKIUA

Conepxanue yueOHOro MaTepraia

I/ICCJ'Ie,I[OBaHI/IC (bYHKI_II/II/I Ha MOHOTOHHOCTL H IIOCTPOCHHE

MOCTPOCHHE TPaUKOB FpachHKOE. 4
KombOunupoBanHoe 3anstue
Tema 6.9 HaumbGonwsmee u | Comepikanue yueOHOro Marepuana
HaMMEHbIIIEe 3HayeHus | HaxoxkeHue  HaumOONbIIET0 W HAaWMEHBIIET0  3HAYCHHM
byHKIMN byHKIHi, IIOCTPOECHUE rpaduKoB MHOT'O4JICHOB C 2
UCIOJIb30BaHUEM alapaTa MaTeMAaTHYECKOTO aHaIMu3a
KomOunmnpoBaHHoe 3aHsATHE
Tema 6.10 IIpodeccnonanbHO-0pHEHTHPOBAHHOE cojepKaHue
Haxoxnenue (comepxxaHue NPUKJIATHOTO MOTYJISA)
ONTUMAJILHOTO pe3yibTara | HanmMeHbIiee M HanOosplee 3Ha4YeHne PyHKINN 6
C MOMOIIBIO MPOU3BOAHON | [IpakTHUeCKOE 3aHITHE
B IPAaKTUYECKUX 3a/1a4ax
Tema 6.11 Coneprxanue yueOHOro MaTepuasa
Pemenue 3amad. | Gopmynsl M mpaBuna auddepennupoBanus. lccnepoBanue
ITpousBonHas QyHKIMH, €€ | GYHKIMA C TOMOIIBI0  TpousBoaHOW. Hambonpmee wu 2
IpUMEHEHHE HaMMEHbIIIee 3HAYCHUST PYHKIIUU
KonTponbhas pabota
Paspea 7. 40 OK-01, OK-02,
MHOrorpaHHMKH M TeJja OK-03, OK-04,
BpallleHust OK-05, OK-06,
Tema 7.1 Coneprkanne yueOHOTo MaTepuana OK-07
Bepmmnuel, pebpa, rpanu | [loHsitTue MHOrorpaHHuka. Ero a3jeMeHTBI: BepIIMHBI, pedpa, [IK 4.4
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MHOT'OTpaHHUKa rpanu. [lumaronanb. CeueHue. BbIIyKIble U HEBBITYKIbIC
MHOTOTPaHHUKH
KomOunupoBanHoe 3anstue

Tema 7.2 Cogneprkanue yueOHOro MaTepuasa

[Ipusma, ee | [lonsatue nmpusmel. Ee ocHOBaHuMs W OOKOBBIE I'paHH. Bricora

COCTaBJISIOUINE, CEUYCHHUE.
IIpsmMas wu mnpaBwiIbHAs

npusmsl. [Ipsmas u Hakinonnas npusma. [IpaBunbnas npusma. Ee
CEueHUe

IIPU3MBI KomMbunmnpoBanHoe 3aHsTHe

Tema 7.3 Copepxanue y4eOHOT0o MaTepuaa

[Mapannenenunen, KyO. | [Tapannenenunen, CBOIiCTBa MPSIMOYTOJIBHOTO
Ceuenue KyOa, | mapayutesnenunena, Ky6. Ceuenue Kyba, mapauienenure/ia
napajuieNienunena KomOunupoBanHoe 3anstue

Tema 7.4 Coneprxkanue yueOHOro MaTepuana

[Tupamupa, ee | [lupamuna u ee snementsl. CeueHue nupamunbl. [IpaBunbHas

COCTaBJISIIOLINE, CEUYCHHE.
[IpaBunbHasgs  mupaMuja.
YcedeHnHas mupaMua

nmupamMuyjaa. YceueHHas InmupamMuyjia

KomOunupoBanHoe 3anstue

Tema 7.5

Cogepxanue yueOHOT0O MaTepuana

boxosas 51 nonHas | [Tnomans 60KOBOI M MOTHON MOBEPXHOCTH MPU3MBI, TUPAMUIBI
MMOBEPXHOCTH npusMmbl, | KomOMHMpOBaHHOE 3aHSTHE

MTAPAMU/IBI

Tema 7.6 Coneprkanne yueOHOro MaTepuana

Cummerpus B KyOe, | CHMMeTpHss OTHOCHTEIBHO TOYKH, TMPSIMOH, IUIOCKOCTH.
napajienenunese, Cummetpus B KyOe, mapasieienurnee, mpu3Me, TupaMuIe
Mpu3Me, MUpaMu/ie KoMOunmpoBanHoe 3aHstue

Tema 7.7 IpodeccnonabHO-OPUEHTHPOBAHHOE coepKaHue

[Ipumepsl cummeTpuil B

(comepxxaHue NPUKJIATHOTO MOTYJIS)

npodeccun CuMmmeTpus B IpUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY
[IpakTHueckoe 3aHsATHE
Tema 7.8 Coneprkanne yueOHOro MaTepuana
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IIpaBunbHbBIE

[TonsTe npaBuIbLHOrO MHOTOrpaHHMKa. CBOMCTBA MPaBUIIBHBIX

MHOT'OTPaHHUKH, WX | MHOTOTPaHHUKOB

CBOICTBa [IpakTrueckoe 3aHsiTHE

Tema 7.9 Cogneprkanue yueOHOro MaTepuasa

Hununnp, ero | Hunmununp u ero snementsl. CedeHne nuiauHapa (mapauienbHoe

COCTaBJIAOIIHUCE. Ceuenne

OCHOBaHUIO U ocu). Pa3zBepTka nunuHapa

LUJIMHIPA KomMbunmnpoBanHoe 3aHsTre
Tema 7.10 IIpo¢eccrnoHaILHO-OPHEHTUPOBAHHOE coaepkaHue
Konyec, ero | (comep:kaHue NPUKJIATHOTO MOAYJISA)

coctapisitouie. CeueHue
KOHYyca

KOHyc n ero nsiaemeHTHl. CeueHue KOHYCa (napannenLHoe
OCHOBAHHIO M IPOXOAAIICC YCPEC3 BepI_HI/IHY), KOHHYCCKHC
CCUCHUS. Pa3BepTKa KOHYCa

KombOunupoBanHoe 3anstue

Tema 7.11 Coneprkanue yueOHOro Marepuana

Y cedeHHBbII KOHYC. | YceueHHblil koHyc. Ero oOpasyromas u Bbeicota. CeueHue
Ceuenue YCEYEHHOTIO | YCEUEHHOT'0 KOHyCca

KOHYca KomOuHMpoBaHHOE 3aHATHE

Tema 7.12 Coneprkanue yueOHOro MaTepuana

[ap u chepa, ux ceuenus

[ap u cdepa. BaumuHoe pacnonokeHue cepbl U MIOCKOCTH.
Ceuenue mapa, cepbl

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.13

ITousatue 06 00BEME Teina.
OrHoeHue 00BEMOB
MOAOOHBIX TE

Cogepxanue yueOHOT0O MaTepuana

[Tonarue 06 oOwveme Tema. OObeM KybOa W TPSMOYTOJIBHOTO
napauienenuneaa. Oobem mpusMbl U WiIHHApPa. OTHOIIEHUE
00beMOB MOJJOOHBIX Tell. [ €OMeTpUIECKUN CMBICIT OTIPEICITUTEIS
3-ro mopsika

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 7.14
Ob6vemMbl ¥ TUIOIAAU
ITOBEPXHOCTEN TN

Cogepxanue yueOHOTO MaTepuana

OO0bembl mupamuIbl U KoHyca. OO0bem mmiapa. Ilmomamu
MOBEPXHOCTEHN TeN
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KoMOuHMpoBanHOe 3aHsTHE

Tema 7.15
KoMmOunamuun

Conepxanue yueOHOro MaTepraia

KOMGI/IHaHI/II/I FrCOMETPHYCCKUX TECI

MHOIOIPDaHHMKOB W Tel | [IpakTHdyeckoe 3aHATHE 2

BpaILlCHUS

Tema 7.16 Coneprkanue yaeOHOro MaTepuaia

I'eomeTpuueckue Hcnonb3oBanre KOMOWHAIIMI MHOTOTPAHHUKOB U TEJ BPAIICHUS

KOMOMHALIMM Ha IPAKTUKE | B MPAKTHKO-OPHEHTUPOBAHHBIX 3a/1a4ax
[IpakTuueckoe 3ansATue 2

Tema 7.17 Cogepxanue yueOHOro MaTepuana

Pemenue 3a1a4. | OObeMBbl W IUIOMIATM IOBEPXHOCTH MHOTOTPAHHMKOB U Tell

MHoOrorpaHHMKd U Teja | BpalleHUs 2

BpalllCHUs KonTponpsHas padora

Pa3nen 8. 14

IlepBooGpa3nasn

(pyuxkuun, ee

NPUMEHeHHUe

Tema 8.1 Coneprxanue yueOHOro MaTepuaia

ITepooOpa3Hast (yHKIUH. | 3aa4a O BOCCTAHOBJICHHMHM 3aKOHA JIBHXKCHUS IO HW3BECTHOW

[IpaBuna HaxOoXJaeHus | ckopoctu. [lonsitue uHTerpupoBanus. O3HaKOMJIEHHE C OK-01, OK-02,

epBOOOpa3HBIX MOHSITUEM HWHTErpaja W rnepBoobOpazHou it pyHkimu y=f(x). OK-03, OK-04,
Pemenue 3amad Ha CBS3b TEpBOOOPA3HON M €€ MPOU3BOHOM, OK-05, OK-06,
BBIUHUCIIEHHE MepBOOOpa3HON A naHHOW ¢yHkumu. Tabnuua 2 OK-07,11K 4.4
bopmyn Ui HaxoXAEHUs mepBooOpasHbiX. M3yueHue npaBuia
BBIYUCIICHUS TEPBOOOPA3HOM
Komb6unupoBanHoe 3aHsaTue

Tema 8.2 Coneprkanne yueOHOT0o MaTepuana

IInomans KpUBOIMHEWHOW | 3amaun, IPUBOASAIINE K TIOHSATHIO OMPEISIIEHHOTO HHTETpaia — O

Tpaneuuu. Popmyna BBIUMCICHUM  IUIOLIAJAM  KPUBOJMHEHHOW  Tpameuuu, o

Herotona — JleiiOuuna nepeMenieHu Todku. lloHATHE ompenenéHHOro HHTErpania.
l'eomerpuueckuii ©  QU3NUECKUN CMBICT  ONPEAEICHHOTO 2
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unterpana. ®opmyna Hetotona— JleitOnua

KomOunupoBanHoe 3anstue

Tema 8.3 Coneprkanue yueOHOro MaTepuasa
Heonpenenenusiii u [TonsiTve HeompeeIeHHOT0 UHTErpaja
ONpPEEICHHBIA UHTErpaiibl | KoMOMHUPOBaHHOE 3aHATHE 2
Tema 8.4 Cogepxanue yaeOHOro MaTrepuaa
[Tonstue 06 ['eomeTprueckmii CMBICIT ONPEAEIEHHOTO UHTETpaIa
OIpeJie;IeHHOM uHTerpane | KomOMHUpOBaHHOE 3aHSTHE 2
KaK TIOIaIu
KPUBOJIMHEWHON Tparneuu
Tema 8.5 IIpodeccrnonabHO-OPUEHTHPOBAHHOE cojepxaHue
OrnpeneneHHbIN UHTErpan | (Cogep:KaHue MPUKJIATHOTO MOXYJIA)
B JKM3HH I'eomeTpuueckuii CMbICI ONpPEAEIIEHHOTO HHTErpaia. dopmyia
Herotona - JleitOuuna. 4
Pemenune 3agau Ha NpUMEHEHHME MHTErpaja s BBIYUCICHHS
(Gu3nUecKrX BETMYMH U TUIOIAAeH
[TpakTrueckoe 3aHsATHE
Tema 8.6 Copneprxanue yueOHOro MaTepuasa
Pemenue 3ana4. | [IeppooOpasHas byHKIMY. [IpaBuiia HaXO0X/IeHUs
ITepBooOpasHas (yHKIUH, | nepBooOpas3Hbix. Ee npumeHeHue 2
ee MpuMEeHEeHne KonTponbnas pabora
Paznen 9. 12
Crenenn 7 KOPHH.
Crenennasi pyHKums OK-01, OK-02,
Tema 9.1 CopepxaHue yaeOHOT0 MaTepuaa OK-03, OK-04,
Crenennas ¢QyHkuus, ee | [ToHsTHe KOpHS N-Oi CTENEHW U3 JCHCTBUTEIBHOIO YHCIIA. OK-05, OK-07
CBOJICTBA ®ynkiuu y = VX ux csoiictsa u rpaduxu. CBoiicTBa KOpHs n-
O CTeneHn 2
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KoMOuHMpoBanHOe 3aHsTHE

Tema 9.2 Cogepxanue yaeOHOT0 MaTrepuaa

[TpeobOpaszoBanue [TpeoOpazoBanre UppaMOHATIBHBIX BBIPAXKEHUN

BBIPDAKEHUH C KOPHAMHU N- | KOMOMHUPOBAHHOE 3aHSITHE 2

Ol cTeneHn

Tema 9.3 Coneprkanue yaeOHOro MaTepuaia

CBolicTBa CTENEHHU C [lonarue cremeHn ¢ JOOBIM palMOHAIBHBIM IIOKA3aTEIIEM.

panroHaTBHBIM U Crenennble QyHKIMH, UX CBOWCTBA U TpapUKu

JNENCTBUTEIILHBIM KomMbunmnpoBanHoe 3aHsTHE 2

MIOKa3aTesIMU

Tema 9.4 Cogepxanue yueOHOro MaTepuana

Pemenue PaBHOCHIIBHOCTh UPpAIMOHATBHBIX ypaBHEHUW U HEPABEHCTB.

UPpalMOHATBHBIX MeTtoasl ux pemeHus. Pemenne nppainoHanbHbIX YpaBHEHHH U

yYpaBHEHHI U HEPABEHCTB | HEPABEHCTB 4
KomMb6unupoBanHoe 3aHstue

Tema 9.5 Coneprkanue yueOHOro Marepuana

CreneHu 1 KOpHHU. Omnpenenenue crenenHoil pynkuuu. Mcnonb3oBanue ee CBOICTB

CrenenHas pyHKUIUSA IpU PELICHUN YPaBHEHUH U HEPaBEHCTB 2
KonTposabnas pabora

Pasnea 10. 14

IokazarenbHast

pyHKuusn

Tema 10.1 Coneprkanne yueOHOro MaTepuana

[TokaszarenpHasd GyHkuus, | CTernmeHb € MPOM3BOJBHBIM JCHCTBUTEIBHBIM IOKA3aTENIEM. OK-01. OK-02

ee CBOICTBa Ormpezienenue moka3aTeabHON (QYHKIMH, €¢ CBOMCTBA U TPadHK. OK-0 3’ OK-0 4’
3HAKOMCTBO C IPUMEHEHHEM  IIOKA3aTEIbHOW  (DYHKIIUH. OK- 05’ OK- 07’
Pemenne  moka3aTeNbHBIX — YpaBHEHHH  (YHKIIMOHAIBHO- 4 ’

rpau4ecKuM METOJI0OM

KOM6I/IHI/IpOBaHHOC 3aHATUC

Tema 10.2
Perenue nokasaTeabHBIX

Coneprkanne yueOHOro MaTepuana

Pemenne mnoka3aTenpHBIX YpPAaBHEHHMM METOJOM YpPaBHHBAHUS
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YPaBHEHUU U HEPABEHCTB

[IOKa3aTeJIe, METOJOM  BBEICHUS  HOBOM  IIEPEMEHHOW,

(byHKIMOHATBHO-TpapUIeCKIM METOJIOM. Pemenue 4
[I0KAa3aTeIbHbIX HEPABEHCTB
[TpakTHyeckoe 3aHsATHE
Tema 10.3 Coneprkanue yaeOHOro MaTepuaia
CucreMsl oka3aTelbHbIX | Pernrenue cucteM mokasaTeiabHbIX ypaBHECHHN
YpaBHEHUU KomOunupoBanHoe 3anstue 4
Tema 10.4 Copepxanue y4eOHOT0o MaTepuaa
Pemenue 3anay. Pemenue mnokasarenbHbIX ypaBHEHMH METOJOM YypaBHUBAHMS
[TokaszarenbHasd GYHKUUS | OKa3aTeJdei M METOJOM BBEACHHUS HOBOM IEPEMEHHOM.
Penienue nokasareabHbIX HEPABEHCTB 2
KonTponpsHas padora
Pazpnen 11. Jlorapudmsi. 24
Jlorapudpmuyeckas
GyHKuun
Tema 11.1 Copepxanue yueOHOro MaTepuana
Jlorapudm uucna. Jlorapupm uuncna. JlecATUUHBIM M HaTypaJbHBIA JOrapuQMmsbl,
JlecsaTruuHbIN U YHCIIO €
HATypanbHbIA Jorapudmel, | KoMOMHUPOBAaHHOE 3aHATHE 4 OK-01, OK-02,
QGO & OK-03, OK-04,
Tema 11.2 Conepxanue yueOHOro MaTepuana OK-05, OK-07,
CsoiicTBa J10orapupmMoB. Cgoiictpa norapudmon. Onepanus JorapuGMupoBaHusl. MK 4.4
Onepanus KomOuHnpoBaHHoe 3aHsATHE 4
norapupMUpOBaHUS
Tema 11.3 Copneprxanue yueOHOro MaTepuala
Jlorapudmuueckas Jlorapudmuueckas GyHKIUS U ee CBONCTBA
¢byHKIUs, ee CBOMCTBA Komb6unupoBanHoe 3aHsaTue 4

Tema 114

Cogepxanue yueOHOTO MaTepuana
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Pemenue ITonsarue JorapupMUIECKOro YpaBHEHUS. Onepanus
JorapupMHUUECKUX NOTEHUUPOBaHUA.  TpM  OCHOBHBIX  METOAA  PELICHUS
yYpaBHEHHI U HEPABEHCTB | JIorapu(MUUECKUX YpaBHEHUI: (YHKUMOHATBHO-TPaQUIECKUIA,
METOJI OTEHLMPOBAHUS, METOJI BBEJIEHUS HOBOW NEPEMEHHOM. 4
Jlorapugmuueckue HepaBeHCTBA
KomOunmnpoBaHHoe 3aHsATHE
Tema 11.5 Copepxanue y4eOHOT0o MaTepuaa
Cucremsl ANTOpUTM pELIEHUs CHUCTEMbl YpaBHEHHMiIl. PaBHOCMIBHOCTBH
JorapupMUUECKUX Jorapu(pMHUUECKUX YpPaBHEHUH 1 HEPABEHCTB
YpaBHEHUU KoMmOnHMpOBaHHOE 3aHSTHE 2
Tema 11.6 IpodeccnonanbHO-OPUEHTHPOBAHHOE cojep:KkaHue
Jlorapudmsl B npupose 1 | (coaep:kaHue MPUKJIATHOTO MOKYJISA)
TEXHHUKE [lpumenenne norapudpma. Jlorapudmudeckas crnmpaab B 4
npupoje. Ee maremarndeckue CBOMCTBA
IIpakTHueckoe 3aHsaTHE
Tema 11.7 Cogepxanue yueOHOro MaTepuana
Pemenue 3anau. Jlorapudmmueckas byHKIHS. Pemenune OPOCTENIINX
Jlorapugmsl. Jorapu(pMHUUECKUX YpaBHEHUIN 2
Jlorapudpmuueckas KonTponbhas pabota
byHKIHS
Paszgen 12. 10 OK-01, OK-02,
MHuo:kecTBa. JJIeMEHTHI OK-03, OK-04,
Teopuu rpaos OK-05, OK-07,
Tema 12.1 Coneprxanue yueOHOro MaTepuaa [IK 4.4
MHoxkecTBa [lonsitTue  mHoxkectBa.  [lomMHOXkecTBO.  Omepamuu ¢
MHO’KECTBaMHU 2
KomMmOuHMpoBaHHOE 3aHSTHE
Tema 12.2 IpodeccnonabHO-OPUEHTHPOBAHHOE cojepxkaHue
Onepanuu ¢ MHOXECTBaMH | (coaepskaHMe NPHKJIAJTHOIO MOLYJIsI) 5

OHCpaLII/II/I C MHOKECTBaMu. PelieHue MPUKIIAAHBIX 3a1a4

HpaKTI/ILIeCKOC 3aHATUC
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Tema 12.3 Copneprxanue yueOHOro MaTepuaa
I'pader [Monstne rtpada. CesasHblii Tpad, AepeBo, HHUKIT Tpad Ha
IIJIOCKOCTH 4
ITpakTuyeckas pabora
Tema 12.4 Coneprkanue yueOHOro MaTepuasa
Pemenue 3anau. Onepanuu ¢ MHOkecTBaMu. OINMcaHHe pealbHBIX CUTyallMH C
MmuoxectBa, I'padpl 1 uX | momorpio MHOKECTB. [IprMeHeHre rpadoB K PELICHHIO 3a1a4
IpUMEHEHHE KontponsHas padora 2
Paznen 13. DieMeHTHI 24
KOMOUHATOPUKH,
CTATHCTHKHU U TEOPHHU
BepPOSATHOCTEM
Tema 13.1 Coneprxkanue yueOHOro MaTepuana
OCHOBHBbIE MOHATUS [lepecranoBKkH, pa3MeIIEHUs, COUETaHUSI.
KOMOWHATOPHUKH 4
KomOunupoBaHHoe 3aHsTHE.
Tema 13.2 Coneprxanue yueOHOro MaTepuasa OK-01. OK-02
CoObITHE, BEpOATHOCTH CoBmecTHBIE U HecoBMecTHble coObITus. Teopembl 0 OK- 03’ OK-0 4’
coObITHs. CroXxkeHue u BEPOATHOCTH CYMMBbI COOBITUH. VYCIIOBHas BEpPOSTHOCTb. OK-0 5’ OK-07’
YMHOKEHHE BEPOATHOCTEN | 3aBUCHMBIE U HE3aBUCHMEBIE COOBITHSA. TeopeMbl 0 BEpOSATHOCTH HI& 44 ’
MIPOU3BEICHUS COOBITHH. 2 '
KombOunupoBanHoe 3aHsTHE
Tema 13.3 IIpojeccrnonaIbHO-OPHEHTUPOBAHHOE coJepkaHue
BepositHOCTB B (comep:xaHue NPUKJIATHOTO MOAYJISA)
npo¢eCcCHOHATBHBIX OTtHocuTenbHAsE YacToTa COOBITHSI, CBOMCTBO €€ yCTONYMBOCTH. 4
3aayax Craructuueckoe orpesieNieHue BEPOSITHOCTH. Onenka
BEPOSITHOCTH COOBITHS
[IpakTHueckoe 3aHsaTHE
Tema 13.4 Copneprxanue yueOHOro MaTepuaa

JluckperHas ciaydanHas
BEJIMYMHA, 3aKOH €¢

Bunpr  cioyuaiiHpix  BennuuH.  OnpeneneHue  JUCKPETHOM
CIIy4alHOM BEJIMYMHBI. 3aKOH paclpeAeieHusi IUCKPETHON
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pacrpeneneHus CIIy4yallHOM BeIW4MHBI. E€ 4hCII0BbIE XapaKTEpUCTUKU 4
KomOunupoBanHoe 3anstue
Tema 13.5 Cogneprkanue yueOHOro MaTepuasa

3amaun MaTeMaTHYEeCKOU
CTaTUCTUKHU

BapI/IaI_[I/IOHHHﬁ P, Ilonuron dYacToT ™ TucTorpamMmma.
CraTucTuueckue XapaKTCPUCTUKHU psaaa Ha6J'IIOI[aCMI>IX JaHHBIX

KomOunupoBanHoe 3anstue

4
Tema 13.6 IIpodeccnoHanbHO-0OpHEHTHPOBAHHOE coJepKaHue
CocraBienue T1abmui U | (coaep:kaHue NPHUKJIATHOTO MOLYJIA)
JMarpaMM Ha MPAaKTHUKE [TepBruunas oOpaboOTKa CTAaTUCTHUYECKUX AAaHHBIX. ['paduueckoe 4
uX npezacTaBieHue. HaxoxJaeHHe CpeAHHX XapaKTepUCTHK,
Ha0JII01aeMBbIX TaHHBIX
[TpakTuyeckoe 3aHsTHE
Tewma 13.7 Coneprkanue yueOHOro Marepuana
Pemenne 3aja4. | DneMeHTsl KOMOMHATOPUKU. COOBITHE, BEPOSTHOCTH COOBITHSL.
DeMeHTbI CrnoxeHue 1 yMHOKEHUE BEPOATHOCTEN
KOMOMHATOPHKH, KouTponsHas pabora 2
CTaTUCTMKH M  TEOpHUHU
BEPOATHOCTEMN
Pa3znen 14. YpaBHeHnus u 28
HepaBeHCTBa
Tema 14.1 Coneprkanne yueOHOro MaTepuana
PaBHOCUIIBHOCTB PaBHOCHMIIBHOCTD ypaBHEHMH U HepaBeHCTB. OmnpeneneHus. OK-01. OK-02
YPaBHEHHMH M HEPaBEHCTB. | OCHOBHbIE TEOPEMBl PABHOCHIIBHBIX NEPEX0/1aX B YPAaBHEHUSAX U OK-0 3’ OK-0 4’
O6mue MeTozbl peleHns | HepaBeHcTBaX. OOLIME METO/bI PEIICHUST YPaBHEHHI: Mepexo. 2 OK-OS, OK-06’
. ) :
OT paBeHCTBa (YHKIMH K pPABEHCTBY apryMEHTOB JUIS OK-07, 1K 4.4

MOHOTOHHBIX (YHKLUH, METOJ] pa3jokKeHHs Ha MHOXXHUTEIH,
METOJT BBEICHHS HOBOM IEpeMEHHOH, (PYHKIIMOHAIbHO-
rpaduyeckuit METoq

KomMmOuHupoBaHHOE 3aHsTHE

Tema 14.2

CogepxaHue yueOHOTO MaTepuana
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I'padpmueckuit METOJ

OO0me MeToabl pelIeHus HEPaBEHCTB: MEPEXO0J]l OT CPAaBHEHHS

peLeHus ypaBHEHHH, | 3HaYeHUH (QYHKUMH K CPaBHEHHIO 3HAYEHUH apryMEHTOB JUIS
HEPABEHCTB MOHOTOHHBIX (DYHKIIMI, METOJ HHTEPBAJIOB, (PYHKIMOHAIHHO-
rpaduueckuit mero. I'padmueckuil METON pelIeHus] ypaBHEHUH 2
1 HEPABEHCTB
KomOunmnpoBaHHoe 3aHsATHE
Tema 14.3 Copepxanue y4eOHOT0o MaTepuaa
VYpaBHenus u HepaBeHCTBa | OmpeneneHue MoayJis. PackpbiThe MOIyJsl MO OIpEeNICHUIO.
¢ MOAyJIEM IIpocreiiiume  ypaBHEHUST M HEPAaBEHCTBA C  MOJIYJIEM.
[IpumeHeHne paBHOCUIIBHBIX [IEPEXO/IOB B ONPENEICHHBIX THIIAX 2
YPaBHEHUI U HEPABEHCTB C MOAYJIEM
KomOunmnpoBaHHoe 3aHsATHE
Tema 14.4 Copepxanue yueOHOro MaTepuana
VYpaBHeHHs M HEPABEHCTBA | 3HAKOMCTBO ¢ mapamerpoM. [lpocteiimme ypaBHEHHS W
C mapameTpaMu HEPaBEHCTBA C IapaMeTpOM 4
KomOunupoBanHoe 3anstue
Tema 14.5 IpodeccnonanbHO-OPUEHTHPOBAHHOE coepKkaHue
CocraBiieHne u penieHue | (coaep:kaHue NPHKJIATHOTO MOLYJIsI) 8 8
npodecCHOHANBHBIX 33/1au | PerreHne TEKCTOBBIX 3324 MPO()ECCHOHATBHOTO COICPIKAHMUS
C TIOMOIIIBIO YpaBHEHUM [IpakTrueckue 3aHATHS
Tema 14.6 Coneprkanne yueOHOro MaTepuana
Pemenue 3agad. | OOmMe  MeToAbl  pelleHHs  ypaBHEHUH. YpaBHEHUS U
VYpaBHEHHS U HEPABEHCTBA | HEPABEHCTBA C MOJYJIEM U C MapaMeTpaMu
[IpakTnueckoe 3aHsTHE 2
IIpoMe:xxyTouHasi aTTecTanus (3K3aMeH) 4
Koncynbranun 16
Bcero: 286 30
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3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBILIEOBPA30BATEJILHOI
JTACIATITAHBI

3.1. Tpe6oBaHUS K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHH o
Jlnst  peanmu3aniii  IPOTPaMMBbl  JIUCHUIUIMHBL  TIPEIYCMOTPEHBI  CICIYIOIINE CHEIHATbHBIC
MOMEIIEeHUS: yUeOHbIN KaOuHeT «MaTeMaTukm.

Kabuner «MareMaTuku», ocHaIeHHbIM B cooTBeTcTBUM ¢ I[lpmnoxenuem 3 OIIOII-IT 1o
cnenuanbHocTh 15.02.16 TexHomorus MalIMHOCTPOEHMUSL.

3.2. UnpopMmannoHHoe odecnedeHne peajn3alui NporpaMmbl

1. Jng peanmusauuu mnporpammbl OMOIHOTEUHBIH (QOHA 00pa30BaTENbHONW OpraHU3alUd
BKJIIOYAET II€YaTHbIE W/MIM DSJIEKTPOHHbIE o0Opa3oBaTelbHble U WH(GOPMALMOHHBIE PECYPCHI,
PEKOMEH/IOBaHHBIE JUIS MCIIOJIb30BaHHsI B 00pPa30BaTEIbHOM IIPOIECCe, HE cTaplle 5 JeT ¢ MOMEHTa
U3JaHHUS.
OcHOBHbIE HCTOYHHKH:

Ne HaumenoBanue ABTOD (BI) W3natenbcTBO, roa
n/n W3JIaHUs

OU 1 | MaremaTuka: yueOHUK AJIs bammakos M. . M.: U3parenbCKui LEHTP
YUPEKICHUN HAYAIBHOIO U CPEAHETO «Axanemus», 2021
po)eCCHOHAIBHOTO 00pa30BaHMS

OU 2 | Marematuka. COOpHUK 3a7a4 bammvakos M. M. | M.: 3narenbckuil HEHTP
npo¢UIHHON HANPABICHHOCTH: «Axkagemus», 2021
yueOHOEe TocoOue ISl yUpexKIeHun
HAYaJIBbHOTO U CPEIHETO
poeCCHOHAIBHOTO 00pa30BaHUs

JlonmoanurenbHbie ucTouHuku (JIN):

Ne HaumenoBanue

/o

JN | Beepoccuiickue wunTepHer-onmumnmanel. - URL:  https://online-olympiad.ru/ (mara
1 obpamenusi: 12.07.2021). - TekcT: 3IE€KTPOHHBIH.

JIN | Enaunas xoiwiekims 1udpoBeIXx oOpa3zoBaTenbHBIX pecypcoB. - URL: http://school-
2 collection.edu.ru / (mata obparuenust: 08.07.2021). - TeKCT: 2IEKTPOHHBIH.

N | Uadopmanmonnas cucrema «EamHoe OkHO gocTyma K oOpa3oBaTelbHBIM pecypcamy». -
3 URL.: http://window.edu.ru / (mata obpamienus: 02.07.2021). - TekcT: 37€KTPOHHBIA.

JIN | Hayunas osnextponHas Oubmuoreka (HDB). - URL: http://www.elibrary.ru (mara
4 oOpamenusi: 12.07.2021). - TekcT: 37€KTPOHHBIH.

JIN | OtkpeiThiii Koutemk. Martematuka. - URL: https://mathematics.ru/ (mata oOparneHus:
5 08.06.2021). - TekcT: JICKTPOHHBIH.

HNurepuer-pecypest (U-P)

1. [MoBropum maremaruky. - URL: http://www.mathteachers.narod.ru/ (mara oOpateHus:
12.07.2021). - TekcT: 2NEKTPOHHBII.

2. CnpaBo4HUK o MaTeMaTHKe JUIst IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2021). - Tekcr:
JJIEKTPOHHBIN.

3. Cpenusis maremaTwueckas wuHTepHeT Imkoma. - URL: http://www.bymath.net / (nmara
obpamenust: 12.07.2021). - TekcT: 2MeKTPOHHBII.

4. ®enepanbublii mopran «Poccuiickoe oOpazoBanme». - URL: http://www.edu.ru / (mara
obpamenust: 02.07.2021). - TekcT: 2MEeKTPOHHBIH.

S. @enepanbHblii  1eHTp  MH(OpMAIMOHHO-0Opa3oBaTenbHBIX  pecypcoB. -  URL:

http://fcior.edu.ru / (nara oopamienus: 01.07.2021). - TekcT: 371€KTPOHHBIIA.
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMS OBIIIEOBPA3OBATEJLHOM

JTACIATITAHBI

KoHTpoJiIb M oOLleHKa pEe3yJabTaTOB OCBOCHHS O00IIe00pa30BaTEIIbHON  TUCIUTIIHHBI

pacKpbIBalOTCA 4Yepe3 IUCUUIUIMHAPHBIE Pe3yJbTaThl, HalpaBlieHHbIe HA (OpMUPOBaHHE OOUIMX U
npodeccnoHaNbHBIX KOMIETSHIINN MO pa3/iesiaM U TeMaM COoJIep KaHus yueOHOro MaTrepuara.

Oomas/npodeccuoHanbHast Pa3znen/Tema Tun oeHoYHbIX
KOMIeTEeHIHsA MepOonpHUsITHS

OK 01. Beibupats criocoOsr P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TecrupoBanue
peleHus 3a1a4 1.6 VYeTHbII onpoc
npodeccHOHATEHOM P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/c, | Maremaruueckuit
exreLIOCTH B 3, Towst .1,32, 33 ol 3.4 uicrant
TPUMCHHITEIIBHO K P4, Tembi 4.1,4.2, 43, 4.4, 4.5, 4.6, 47 | HAMBUAYaTbHAT
Pa3IMYHBIM KOHTEKCTaM T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAsI

P 5, Tems 5.1, 5.2 pabora

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 IT-o/c, 6.11 pe3yJIbTaTOB

P7 Temu1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-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, Temrr 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

IPAKTHYECKUX padoT
3amura TBOPUECKUX
pabor

3amura

VHIUBH/Ty TbHBIX
IPOEKTOB
KonTponbnas padora

P 12, Temsr 12.1, 122, 12.3, 12.4 Brmonuenue

P 13, Temsi 13.1, 13.2,13.3, 13.4, 13.5 | P<GaMCHAIOHHBIX

II-o/c, 13.6 ajaHun

P 14, Temsl 14.1, 14.2, 14.3, 14.4, 14.5

I-o/c, 14.6
OK 02. Ucnonb30BaTh P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
COBPEMEHHBIE CPELICTBA 1.6 YcerHbIi onpoc
TIOMCKa, aHATN3a U 12362, Temer 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | MaremaTmaeckuii
rexHONOMH i emonmerms | T4 TeMbr4.1,4.2,4.3,4.4,45,4.6,4.7 Y
3aJ1a4 npodeccuoHanbHON fl-o/c, 4.8, 4.9, 4.10, 4.11 sameTTOTTE R

P 5, Temst 5.1, 5.2 pabora
JSSETGHBHOCT“ P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, Ipencrasnenne

PEMEIHEIE ChellcTpa 1 6.7 IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 PE3yIILTATOB

yCTpoiicTBa HHpOpMaTH3AIHH,
MOPSIOK UX IPUMEHEHUS
MporpaMMHOE 00ecIieueHUE B
npodecCuoHaTbHON

NS TeIbHOCTH, B TOM YHUCIIE
UG poBbIE CPeICTBA

P7, Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
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, 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, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

MPaKTUYECKUX PadoT
3amuTa TBOPUECKUX
pabort

3ammra

WHIMBUTY TBHBIX
MIPOCKTOB
KonTponpHas pabota
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11.4,11.5,11.6 IT-o/c, 11.7 Brimonnenue

P12, Temsr 12.1,12.2,12.3,12.4 IK3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5 3amaHuil

IT-o/c, 13.6

P 14, Temsr 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
peanusoBbiBaTh cooctBennoe | 1.6 YCTHBIN onpoc
npoQecCHOHATBHOE U 12) 62’ Tewmbt 2.1, 2.2, 2.3, 2.4, 2.5 T-o/¢, | Maremarnueckuit
PHTIHOCTHO® PASBITHE, P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 P
TpEAIPHHUMATCILCKYIO P 4, Tempr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | VHAMBAAyaIbHAA
JICSITEIIBHOCTD B I-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeITbHAS
npodeccruoHanbHOM cdepe, PS5, Temnr 5.1,5.2 pabora
HCTIOJIb30BaTh 3HAHUS 110 P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
(hMHAHCOBOMW I'PaMOTHOCTH B 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yIbTaToB

PAa3JIMYHBIX JKU3HCHHBIX
CUTyaluiax

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, Temsr 12.1,12.2,12.3, 12.4 Bemonerie

P 13, Temni 13.1, 13.2, 13.3,13.4, 13,5 | PFCaVCHALHOMIBIX

IT-o/c, 13.6 3allaHuu

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
OK 04. DdbdexTruBHO P 1, Tema 1.1, 1.2, 1.3 TI-o/c, 1.4, 1.5, | TectupoBanue
B3aUMO/ICVICTBOBATH U 1.6 VYcrHbIi onpoc
paboTarh B KOJUIEKTHBE U 12) 62, Tewmwbt 2.1, 2.2, 2.3, 2.4, 2.5 T-o/¢, | Maremarnueckuit
FOMAIAS P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 JTat

P 4, Tempi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | HAMBAAyabHAA

IT-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATC/IbHAS

P 5, Tems 5.1, 5.2 pabora

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, Temn 7.1,7.2,7.3,7.4,7.5,7.6,
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 9.1,9.2,9.3,9.49.5

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, Temsr 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 M TUCbMEHHYO 1.6 YCTHBIN onpoc
KOMMYHHKAIHIO Ha P 2, Temu 2.1, 2.2, 2.3, 2.4, 2.5 T11-0/C, | Marematmueckuii
rOCyIapCTBCHHOM SI3BIKE }2)2 Temer 3.1.3.2. 3.3 Tl-o/c. 3.4 JUKTaHT
Poccuiickoi Denepanit ¢ | p 4 Tovyi 41,42, 43, 4.4, 4.5, 4.6, 47 | AnauBanyashas
y4eTOM 0COOEHHOCTEH T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSTEIIbHAS
COLIMAJIBHOT'O U KYJIBTYPHOTO PS5, Temsr 5.1, 5.2 pabora
KOHTEKCTA P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | IlpencraBnenue

1.6 pe3yIbTaToB

12362, Temwr 2.1, 2.2, 2.3, 2.4, 2.5 II-o/c, NPaKTHYECKHX paGoT

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 Teme1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,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, 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, 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
IpakIaHCKO-
MaTPUOTUIECKYIO TIO3UIIHIO,
JIEMOHCTPHPOBATH
OCO3HaHHOE ITOBEJICHUE Ha
OCHOBE TPaJIUIIMOHHBIX

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,

TectupoBanue
YceTHBIT onpoc
MareMaTU4eCcKui
JUKTaHT
NuauBunyanbHast
CaMOCTOSITEIbHAS
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0011IeUeIOBEUeCKUX
IIEHHOCTEH, B TOM YHCIIC C
y4€TOM rapMOHU3AIUU
MEKHAIIMOHAIBHBIX U
MEKPEITUTHO3HBIX
OTHOIIICHUM, TPUMEHSTh
CTaHJIapThI
AHTUKOPPYINILIMOHHOTO
MOBEICHUS

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

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

pabora
IIpencrasnenue
pe3yJIbTaToB
MIPaKTUYECKUX PabOT
3amura TBOPUECKUX
pabor

3amura
VH/IMBUAYaJIbHBIX
MIPOEKTOB
KonTponbHas padora

Brinonnenue

IK3aMEHAIIMOHHBIX

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 YcTHBIH onpoc
CPEJIBI, PECYPCOCOEPEKEHHIO, g 62’ Tewmbt 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | Maremarnueckuit
MPUMEHATh 3HHIA 00 P 3, Temsi 3.1, 3.2, 3.3 T-o/c, 3.4 JHieTanT
M3MCHCHUM KTUMATa, P 4, Tempr 4.1, 4.2, 43, 4.4, 4.5, 4.6, 4.7 | HAMBAIya/IbHAA
MIPUHIIHAITEI OSPEKITUBOTO -o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOSITeIIbHAS
MIPOU3BOJICTBA, 3PPEKTUBHO P 5, Tems1 5.1, 5.2 paborta
JIEFCTBOBAThH B P 6, Temrr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
Ype3BhIYAIHBIX CUTYAITUSIX 6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3ynbTaToB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 I1-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, 122, 12.3, 12.4 Brimosmenne

P 13, Tembt 13.1, 13.2,13.3,13.4, 13.5 | 7K3aMCHAUNOHMABIX

IT-o/c, 13.6 3anaHuu

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6
IIK 4.4 Hcnoas30BaTh P1,Temal.1,1.2,1.31I-0/c,1.4,15 TectupoBanue
KOHCTPYKTOPCKYIO U P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 TI-o/c, | VcrBI ompoc
TEXHOJIOTHYECKYIO 2.6 MarteMaTuueckuii
JOKYMEHTALUIO TIPU P 3, Tems! 3.1, 3.2, 3.3 I1-o/c, 3.4
paspaboTke Texmonormueckux | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 | T
MPOLIECCOB U3TOTOBJIEHUS IT-o/c, 4.8, 4.9, 4.10, 4.11 VunusnpyaisHas
JeTanell MallyH. P 6, Teme1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, CaMOCTOATCIbHASL

6.7 T1-0/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pabota

P7, Temn 7.1,7.2,7.3,7.4,7.5,7.6, [pencrasnenne

7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, pe3yabTaTOB

7.12,7.13,7.14,7.15, 7.16, 7.17
P 8, Temn1 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

MPaKTUYECKUX padoT
3amuTa TBOPUYECKHUX

48




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

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

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

pabot

3amura
WHIBUIYTBHBIX
MIPOEKTOB
KontponbHas padora
Bremonnenue
9K3aMEHAlIMOHHBIX
3aJaHUuN
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