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Pabouas mporpamma y4eOHOIN TUCHHMIDIMHEI pa3paboTaHa Ha ocHOBe: DefepansbHOTO TOCYAAPCTBEHHOTO
00pa30BaTeIbHOTO CTaHJApTa CPEAHEr0 NMPodeCCHOHALHOTO 00pa3zoBanus o crenuansaoctu 40.02.02
«IIpaBooxpaHuTENbHAL AEATENFHOCTEY, YTBEPKIACHHOTO IPHKa30oM MHUHHCTEPCTBA 0Opa30BaHMs U HAYKH
P® ot 12 mas 2014 r. N 509; ®enepanbHOro rocyjapcTBEHHOTO 00pa30BaTEeIbHOrO CTAaHIAPTA CPEAHETO
obmero obpazoBanmsi (mpukaz MunoOpuayku Poccum ot 17 mas 2012 1. Ne 413 "OO yTBepXkAcHUH
(henepabHOTO TOCYIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHAAPTa CPENHEro 001ero oopazoBanus (pel. ot
29.06.2017 r.)

C yuerom: PexoMeHpanuii 1Mo OpraHM3alH{ IOJYYEHHUS CPENHEro oOIero oOpa3oBaHHs B Ipeneiax
OCBOEHHS1 00pa30BaTeIbHBIX MMPOrPaMM CpPeIHEro NpodeccHoHambHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO
oOmiero oOpa3oBaHUs ¢ y4eToM TpeOoBaHM (emepantbHbIX TOCYIapCTBEHHBIX 00pa30BaTENbHBIX
CTaH/JapTOB U MOJydaeMol NpoQecCHr WK CHENUAILHOCTH CPEeJHEro NpodecCHOHATFHOTO 00pa3oBaHus
(muceMo JlemapTaMeHTa TOCYNApCTBEHHOW TOJMTHKU B cdepe MOATrOTOBKH pabounx kaapos u 11O
Munobpuaayku Poccun ot 17.03.2015 Ne 06-259) u I[Ipumepnbsix mporpamm o0rieo0pa3oBaTeIbHbIX
Y9eOHBIX IUCIMIUINH IS TpodecCHOHANBHBIX 00pa3oBaTeNbHBIX opranm3ammii (2015 r.) (B ped. oT
25.05.2017 r. IIpotokon Ne 3 Hay4uno-meroauyeckoro coBeta LienTpa npodeccroHanbHOTO 00pa3oBaHus
n cucteM kBamupukanmii OI'AY «DPUPO»); [lpuMepHOH OCHOBHOW 00pa30BaTEILHOW IMPOTPAMMBI
cpenHero oOmiero oOpa3oBaHus (0JOOpEHHOU pelieHueM (eAepaIbHOTO  y4eOHO-METOUUECKOTO
o0BeuHEHHS 0 00mEeMy obpa3zoBaHUto, MpoTokoa oT 28.06.2016 N 2/16-3); [IpumepHO# pOoTrpaMMBI
o0meo0pazoBaTenbHOW AUCHMIUIMHBL «MaremaTnka: anreOpa M Hadala MaTeMaTHYeCKOro aHajIu3a.
TeoOMeTpHs» IS TPO(heCCHOHANBHBIX 00pa30BaTeIbHBIX YUPEXKACHNH, peKoMeHn0BaHHOH DenepaabHbIM
rOCyJapCTBEHHBIM aBTOHOMHBIM YupexaeHuem «®DenepanbHblii HHCTUTYT pPa3BUTHs 00pa3oBaHHSD)
(PIrAY «®HPO») B KauecTBe MPUMEPHOI MPOTrpaMMBbI JUIsl pealn3alliil OCHOBHOM MpodeccrnoHaIbHON
oOpazoBarenbHoi nporpammbl CIIO Ha 6a3e 0CHOBHOTO 001IEro 00pa30BaHUs C MOIYYEHHEM CPEIHETO
oOmiero obpazoBanus (IIpotoxon Ne 3 ot 21 urong 2015 r, peructparMoHHbIi HOMep peren3un 377 ot 23
ntons 20151, DI'AY «DUPO»)

Opranmnsanus-pa3padoTyuk:
locynapctBeHHOoe ~ aBTOHOMHOE  mpod)eccHOHAllbHOE  00pa3oBaTelIbHOE  YUpeKIeHUE
«By3yIyKCKUil CTPOUTENBHBIN KOJUIEHK» T. By3ynyka OpenOyprckoit ob6mactu

Pa3paborunkmu:
[Ilep6bakoBa Mapuna AjekceeBHa — IPEIO1aBaTeIlb

BHyTpeHHSISI TEXHHYECKAs IKCIEPTH3A:
Bbyrpumona H.B. - 3amectutens nupekropa 1no yueoHO-MEeTOUYECKOn padbore
KazamaeBa O.A. - MeTonuCT

BHYyTpeHHss cofepikaTeJbHasi IKCIepTU3a:
Byrpumosa H.B. - 3amecturens qupekTopa no yueOHO-MeTOAU4ECKOr padoTe
Kopoukuna E.}O. - pykoBoautens 11K

BHelHsIs1 TeXHMYECKas U COJAeprKaTe/IbHasl IKCIePTH3a:
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o011eo0pa3oBaTeNbHbIX, OOIKUX T'YMaHUTAPHBIX, COLIMATIbHO-9KOHOMUYECKUX MAaTEeMAaTUYECKUX U
OOIIMX €CTECTBEHHO-HAYYHbIX AUCIUILTNH, MpQTaKoia Ne 1 ot 31 aBrycra 2020 r.
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1. IACHHOPT PABOYEH MPOI'PAMMBbI YYEBHOM JUCHHUIIJIMHBI
OY /.08 Marematuka

1.1 O6s1acTh NpUMEHEHUS POTPAMMBI

[TporpamMma o611€00pa3oBaTeIbHON yueOHOM quciuIuinHa «MaremaTuka»
[pelHa3HaYeHa JUId U3Y4YEHUs MAaTEeMaTUKUd B ['ATIOY  «by3ynykckuii
CTPOMTENBbHBIM  KOJJIEIX» B  Ipeneisax OCHOBHOM  MpodeccuoHambHON
o0pa3oBaTeILHOM IPOrPAMMBI CPEIHETr0 MPOPECCHOHATTEHOT0 00pa3oBaHus Ha 6a3e
OCHOBHOT'0 00111eT0 00pa30BaHus C OJYUYEHHEM CPEIHEro o01ero 00pa3oBaHus.

Pabouas nmporpamma o611e00pa3oBaTeIbHON YU€OHON TUCIUIUIMHBI SIBJISETCS
COCTaBHOM 4acTbIO IPOrpaMMHO-METOIUYECKOT O COIPOBOXKICHUS
oOpa3zoBaTelbHON TpPOrpaMMBbl CpeHEro o0IIero oOpa3oBaHUs, peaau3yeMou B
I'ATIOY «by3ynyKckuid CTPOUTENbHBIN KOJUIeMk» B npeaenax ocBoenus OIIOII
CIIO na 6a3e OCHOBHOIro 00IIero 00pa3oBaHUs C MOJYYEHHEM CPEIHEro OOIIero
obpazoBanus no crienuanbHocTu 40.02.02. «IIpaBooxpaHUTENbHAS JESTEIBHOCTD.

1.2MecTto JMCHMIUIMHBI B CTPYKType OCHOBHOW mNpodecCHOHAIBHOM
00pa3oBaTeJbHOM MPOrPAMMBI:

VYyebnas nucuuninHa «MareMmaTtuka: anredpa 1 Hadana MaTeMaTUYeCKOro
aHAIN3a;F€OMETPUS»  SBIFAETCS  y4€OHBIM  NIPEAMETOM  00s3aTeNbHOU
npeaMeTHo obmactu «Marematuka u wuHopmarukay DPI'OC cpegnero
o6111eT0 00pa3oBaHUsI.

VYueOHass IUCHMIUIMHA BXOJHWT B 00IIe00pa30BaTCIIBHBIM ITUKI OCHOBHOM
npodeccruoHaabHO 00pa30BaTENBLHOMN MPOrpaMMBbl CpeTHEr0 PO(HECCHOHATBEHOTO
oOpa3zoBaHuss Ha 0a3e OCHOBHOIO 0OIIEro o0O0pa3oBaHUs MpPU MOJATOTOBKE
KBaIU(PHUIIMPOBaHHBIX ~ pabounx 1o  cnemuanbHoct  CIIO  «40.02.02»
[IpaBooxpaHuTENbHAS IEATEIBHOCTD.

1.3. Heau um 3aga4u TUCHUIJIMHBI — TPeOOBaHUsI K pe3yJbTaTaM OCBOEHHA
AMCIUTIIMHBI:
N3yuenne mucuumimasl OY]J[ 08. MaremaTtuka HampaBiI€HO Ha JIOCTH)KEHHUE
CIICYIOLIUX LETCH:
- obecnieueHue chOPMHUPOBAHHOCTH MPECTABICHUIN O COIMAIBHBIX,
KYJIbTYPHBIX U UCTOPUYECKHUX (PaKTOpax CTAaHOBJICHUS MaTEMaTHKH;
- obecrnieueHre chOPMUPOBAHHOCTH JIOTHUECKOTO, aITOPUTMUIECKOTO U
MaTEMaTHYECKOT'O MBIIIJICHMS;
- obecnieueHre ChOPMHUPOBAHHOCTH YMEHHUM MMPUMEHSATD IMOTYyYEHHBIC 3HAHUS
IIPHU PEIICHUH PA3INIHBIX 3a/a4;
- obecnieueHne chOPMUPOBAHHOCTHU MPECTABICHUN O MaTeMaTHUKE KaK 4YacTH
00IIeYeTOBEYECKON KYIbTYPhl, YHUBEPCATHHOM SI3BIKE HAYKH,
MO3BOJISIOIIEM ONUCHIBATH U U3y4aTh PeaJIbHBIC MPOIECCHI U SBJICHHUS.

OcBoenue cosiep>kaHusl yueOHON TUCIUIIIMHBI « MaTeMaTruka» o0ecrnedynBaeT
JOCTUIKEHUE CTYAECHTaMU CICAYIOIIMUX PE3yIbTaTOB:
JIUYHOCHIHDBIX



- chopMHUPOBaAaHHOCTH MIpeICTaBICHHU I 0 MaTeMaTHKe KaK
YHUBEPCATBLHOM SI3BIKCHAYKH, CPEJCTBE MOJICITUPOBAHUS SIBJICHUH U MPOIIECCOB,
UJesIX U METOJaxX MaTeMaTHKU;

- MMOHMMAaHWE 3HAaYMMOCTH MAaTEMAaTHKHU [JIsI HAyYHO-TEXHHUYECKOTO
nporpecca, cPOpPMUPOBAHHOCTh OTHOIICHUS K MaTEMaTUKE KaKk K YacTH
00IIIeYeIOBEYECKOW KYyJIbTYpPhl Yepe3 3HAKOMCTBO C HCTOPHUEH pa3BUTHS
MaTEMaTUKH, SBOJIIOLIMEN MATEMATHYECKUX UICH;

- pa3BUTHE JIOTUUYECKOTO MBIIIJICHUS, IPOCTPAHCTBEHHOTO BOOOpaKEHHS,
ANTOPUTMHUYECKONH  KYyJIbTYphl ,KPUTHYHOCTH MBINUICHUS HAa  YpPOBHE,
HEOOXOoaUMOM JijIsi  Oyaymied mnpoeCcCHOHAIBHOW  JeSITeIbHOCTH, IS
MPOJIOJDKEHUS 00pa30BaHUsI U CaMO00pa30BaHUS;

- OBJIaJICHHUE MaTeMaTUYECKUMU 3HAHUSIMHU " YMEHHUSIMH,
HEOOXOJAMMBIMH B TOBCEJHEBHON JKU3HHU, [JII OCBOCHHUS  CMEXKHBIX
€CTECTBCHHOHAYYHBIX TUCIUTIINH U TUCIUILINH MPO(PECCHOHATBFHOTO ITUKIIA, IS
nmoiaydeHuss oOpa3oBaHWsi B 00JacTsaX, HE TpeOyrIuX yriyOJaeHHON
MaTeMaTHIeCKOU TOATOTOBKH;

- FOTOBHOCTh M CHOCOOHOCTh K 0O0pa30BaHWIO, B TOM YHCJIE
caMmoo0pa3zoBaHUIO, HA IPOTSIKEHUHU BCEH KU3HU; CO3HATEIIbHOE OTHOIIEHHUE K
HETIPEPHIBHOMY 00Pa30BaHUIO KaK YCJIOBHIO YCIEITHOW MpodeccuoHanbHOU U
OOIIIECTBEHHOHN JICITEIBHOCTH,

- FOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITCIbHOM TBOPYECKOU M
OTBETCTBEHHOW JI€STCIIHHOCTH;

- FOTOBHOCTh K  KOJUIEKTUBHOM  paloTe, COTPYJAHUYECTBY  CO
CBEPCTHUKaMH B 00pa30oBaTENbHOM, OOIIECTBEHHO IIOJIE3HOM, Yy4eOHO-
MCCIIeIOBATENIHLCKOM, TPOSKTHON U APYTUX BUIAX ACATEIBHOCTH;

- OTHOIIIEHWE K TPO(ECCHOHATHLHON MESITEIbHOCTH KaK BO3MOYKHOCTH
y4qacThsi B PEHICHWW  JIMYHBIX,  OOIIECTBEHHBIX,  T'OCYJIapPCTBEHHBIX
,O0IIIEHAIIMOHATBHBIX MPOOJIEM;

Memanpedmemnbtx:
- YMCHHUC CaMOCTOATCIBHO OIIpPCaAcCIsATh oeiam  ACATCIbHOCTHU u
COCTAaBJIATDH I1IJIaHBbI ACATCIIBHOCTH, CaMOCTOATCIIBHO OCYHICCTBIIATD,

KOHTPOJIHUPOBATH u KOPPCKTHUPOBATH ACATCIIBHOCTD, HCIIOJIIB30BaThb
BCCBO3MOJKHBIC PCCYPCHI TIIAAOCTHKCHUATIOCTABIICHHBIX ueneﬁ n pcajimdanun
IJIaHOB ACATCIIBHOCTH | BI)I6I/IpaTB YCIICIIHBIC CTPATCIrun B Pa3JINYHBIX
CUTyalHAX;

- YMEHHUE NPOAYKTUBHO OOIIATHCA W B3aMMOJEHWCTBOBAThH B IPOLECCE
COBMECTHOM JI€SITEIBHOCTH, YUYWUTHIBATh IO3ULUMHM JAPYTUX YYAaCTHHUKOB
eI TENbHOCTU,3(PEKTUBHO pa3peuaTb KOHPIUKTHI;

- BJIaJICHUE HaBBbIKAMM I1O3HABATEJIbHOM, y4eOHO-HCCIIEN0BaTEIbCKONU U
MPOEKTHOM NEeSATEeNIbHOCTH, HaBbIKaMU pa3pelieHus] TpooIeM; CIIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSTEIBHOMY IIOUCKY METOOB PEIICHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METOJI0B ITO3HAHMUS;

- TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHONW WH(POPMAIIMOHHO-
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MO3HABATEJIbHON JIeSITeIbHOCTH, BKJIIOYAasi YMEHUE OPUEHTHUPOBATHCS B
pa3IMYHBIX  UCTOYHMKAX  HWH(pOpManuu, KpPUTUYECKH  OLEHUBATh U
UHTEPIPETUPOBATH NHGOPMAIIHIO, OJTYYAEMYIO U3 PA3JIUUYHBIX HICTOYHHUKOB,;

- BJIQJICHHE S3BIKOBBIMU CpPEICTBAMH: YMEHHUE SICHO, JIOTMYHO U TOYHO
U3J1araTh CBOI TOYKY 3PEHMS, HCIIOJIb30BaTh aJIEKBATHBIE S3bIKOBBIE CPEJICTBA;
- BJIaJICHUE HAaBbIKAMHM I[103HABATEIbHON pe(IEeKCUH KakK OCO3HaHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3yJbTaTOB U
OCHOBAHU, TPAHUL] CBOEI0 3HAHUS U HE3HAHUSI, HOBBIX ITIO3HABATENIbHBIX 3a7a4
Y CPEJCTB A5l UX TOCTHUKEHUS;

- LEJICyCTPEMJIIEHHOCTh B IIOMCKaX W MPUHATHM  PELICHUH,
COOOpa3UTENbHOCTh U HMHTYULHSA,  Pa3BUTOCTh  MPOCTPAHCTBEHHBIX
NpEeJCTaBICHUI; CIOCOOHOCTh BOCIIPUHUMATH KPACOTY U TAPMOHHUIO MUPA;

npeomemHuIxX:

- c(hOpMHUPOBAHHOCTH MIPEJCTABICHNN O MaTeMaTHUKE KaK 4acTH MUPOBOM
KYJIbTYPBI

¥ MECTE MaTEMAaTHUKHU B COBPEMEHHOM ITUBIITN3AIINHN, CTIOCO0AaX OMUCAHUS
SABJICHUN PEaTbHOTO MUpPa Ha MAaTEMaTUYECKOM SI3bIKE;

- c(hopMHUPOBAaHHOCTH MPECTABICHUNA O MATEMATUUECKUX MOHITUSIX KaK
BAKHEHIIIMX MAaTEMAaTUUYECKUX MOJEIISIX, MTO3BOJISIIOIINX OMKUCHIBATh U U3Yy4aTh
pa3HbIe TPOLIECChl U SIBJICHUS, MOHUMAHUE BO3MOXKHOCTU aKCHOMAaTHUYE€CKOTO
MIOCTPOEHUSI MATEMATUUYECKUX TEOPHIA;

- BJIAJICHUE METOJAMHU JOKA3aTEIbCTB U aJIrOPUTMOB PEIICHUS, YMEHHUE
UX MOPUMEHSITh, NPOBOJAUTH JIOKA3aTENIbHBIE PACCYXKJEHUS B XOJE PEIICHUS
3ajad;

- BJIQJICHUE CTaHJAApPTHBIMU TIpUE€MaMU pEIIeHUs] palMOHAIBHBIX U
UppalMOHAIbHBIX,  TMOKa3aTelbHbIX,  CTENEHHBIX,  TPUTOHOMETPUUYECKUX
YPaBHEHHUH U HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE I'OTOBBIX KOMITBIOTEPHBIX
MporpaMMm, B TOM YHUCJIE€ JIJIsl TIOUCKA MYTH PEIICHUS U WUIIOCTPALMU PEIICHUS
YPaBHEHUM U HEPABCHCTB;

- chopMUPOBAaHHOCTh  MPEACTaBICHUNH 00  OCHOBHBIX  ITOHSTHUAX
MaTEeMaTU4YeCKOro aHajliu3a W HUX  CBOWCTBAaX, BJAJICHUE YMEHUEM
XapaKTepu30BaTh NMOBeJIeHUE (DYHKIMH, WCIOJIb30BAHUE MOJTYYEHHBIX 3HAHUMN
JIJIsl OMUCAHUS U aHaJIn3a PealibHbIX 3aBUCUMOCTEN;

- BJIaJICHUE OCHOBHBIMHU MOHSITUSMU O TJIOCKUX U MPOCTPAHCTBEHHBIX
reoMeTpuuYeckux (Qurypax, MX OCHOBHBIX CBOWCTBax; C(POpPMHUPOBAHHOCTh
YMEHHUSI paClOo3HaBaTh reOMETpUuUecKue (UTYphl HAa YEpPTEkKax, MOJECISIX U B
peaIbHOM MHUpPE; IPUMEHEHHUE U3YUYECHHBIX CBONCTB r€OMETpUUECKUX (UTYp U
dbopmyn Ajisi pelieHUsT TeOMETPUYECKUX 3aJady M 3aJady C MNPaKTUYECKUM
COJZIEpKaHUEM;

- cpopMUPOBAaHHOCTh TMPEACTABJICHUN O TMpoleccax U SBJICHUSX,
MMEIOLINX BEPOSATHOCTHBIM XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B
peaJbHOM MHUPE, OCHOBHBIX MOHSTHUSX AJIEMEHTAPHONW TEOPUU BEPOSITHOCTEM;
YMEHUN HAXOAUTh W OILICHUBATh BEPOSITHOCTU HACTYIJICHUS COOBITUH B
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NPOCTEUIINX MNPAKTUYECKUX CUTyallUsIX W OCHOBHBIE XapaKTEPUCTUKU
CIIy4ailHbIX BEJINYHH;

- BJAJCHHUE HaBBIKAMU HCIOJB30BAaHUS TOTOBBIX KOMIIBIOTEPHBIX
IpOrpaMM MpU PEIIEHUH 3a7ay.

1.4 Koau4yecTBO YacoB HA OCBOEHHE MPOIrPaMMbl Y4eOHOH JUCUUIIJIMHBI:
MaKcUMaJibHOU yueOHoM Harpy3ku crygeHta —403yac.

13 HUX ayJuTOpHas (o0s3aTebHasi) Harpy3ka o0y4Jaronuxcs, BKIYas
npakTUuecKue 3anstus, —269 yaca,

BHEAyJIUTOPHAsI CaMOCTOATENbHas paboTa cTyneHToB—1344acos.



CTPYKTYPA U COJJEP)KAHUE YYEBHOM JUCIUIIJIAHBI
2.1. O0bem yueOHOM TMCHUIIMHBI M BBl Y4e0HO# padoThl

Buj yueOHoM padoThI

Oovem uacoe

MakcumajibHas yueOHasi HArpy3Ka (Bcero) 403
Oo0s13aTesIbHAsl ayAUTOPHAA yUeOHAs HATPY3Ka (BCero) 269
B TOM 4YHCJIE:

TEOPETUUECKUE 3aHITUS (IeKYUU, YPOKU) 223
71a00paTOPHO-MPAKTUYECKUE 3aAHSITHUS 40
CEMUHAPCKUE 3aHITHUSI 6
KOHCYJIbTALIMH 20
CamocrosiTesibHasi padoTa o0yuaronierocs (Bcero): 134
- UHJIMBUTYQJIbHBIN MTPOEKT; 4
- COCTaBJICHUE NaMATOK U aIrOPUTMOB; 18
- BBITIOJTHCHHE 3aYETHBIX PadoT; 44
-HamMcaHue coooIeHuit u pedeparTos; 36
- BBITIOJTHEHHE YEPTEXKEH rpad)uKOB U MPOCTPAHCTBEHHBIX 12
Tenl

-M3TOTOBJICHUE MOJICIICH POCTPAHCTBEHHBIX TEI 2
- HallMCaHUEe KOHCIICKTA, 4
-COCTaBJICHUE MPE3CHTAIUY; 4
- COCTaBJICHHE TECTA; 2
- COCTaBJICHUE CIPABOYHUKA, 2
-HaIMCaHUuEe COYMHEHUS; 2
- UccnenoBaHue GyHKIUU 4

HpomeofcymouHaﬂ ammecmayus npoeodumc;z 6 @0}?]1/18 IK3AMEHA.




2.2. TeMaTH4YeCKUI IUIAH U COAEPKAHME YIeOHOH M CIUIIMHBI OY .08 MaTremaTuka
HaumeHnoBaHue pa3aesoB u Copep:kaHue y4eOHOro MaTepuaJa, 1adbopaTopHbie padoThl U MPaKTHYECKHUe O6LeM 12COB YpoBeHb
TeM 3aHSITHS, CAMOCTOSITeIbHAs padoTa o0yyaommuxcs OCBOEHHU
1 2 4
BBEJIEHUE 4
Copepxanue yueOHOro MmaTepuaJa: 2
l.MaremaTika B HayKe, TEXHUKE, SKOHOMHKE, WH()OPMAIMOHHBIX TEXHOJIOTHUSX W
MPAKTHYECKON AesTenbHOCTH. Llenu u 3amaun u3ydeHus MaTeMaTUKUA MPH OCBOCHHH 2 2
npodeccuii CIIO u ciermmansaoctei CITO.
Camocmoamenvhan paboma
MaremaTiika B WHGOPMAIMOHHBIX TEXHOJOTHSIX M IMPAKTHYECKOW JEATEIBHOCTH - 2
pedepar
PA3JEJ 1. AJITEBPA
Tema 1.1. Pa3Butue nonsaTus 18
0 ymcje
Conep:kanue y4eOHOro MaTepuaJia: 8
1. Ilenple 1 panMoHAIBHBIC YHCTIA. 2 2
2. JleficTBUTEILHEIE YUCIA. 2 2
3. Jle¥icTBUs HAJ YUCIAMU 2 2
2 2
4. ITpubnnKeHHbIe BEIYUCIICHUS.
Ilpakmuueckue 3anamusn 2
IIpakTyeckoe 3ansaTne Nel.Apudmernueckne AeUCTBUS HAJ YUCIIaMU, HAXOKIEHHUE
NpUOIKEHHBIX 3HAYEHWM BENWYMH W TOTPEIIHOCTEH BBIYMCICHMN (aOCONIOTHON H 2 2
OTHOCHUTEJIbHOM), CPABHEHNE YHCIIOBBIX BHIPAKEHUIN
Koumponvnas paboma Nel «Pazeumue nonamus o yucjie 2 3
Camocmoamenvnan paboma 6
@®opMyIbl COKPAIIEHHOTO YMHOKEHHS 2 3
TekcToBbIC 3aa9H 2 3




KommnnekcHbie uncia. JlelcTBrs HaJl KOMILUIEKCHBIMA YUCIaMH.

Tema 1.2. KopHu, cTenenu,
Jorapupmsl.

o
(o)}

Copepxanue yueOHOro MmaTepuaJa:

N
(e}

1. Kopuu u crenenn. KopHu HaTypanbHOM CTETIEHH W3 YHCIIa U UX CBOICTBA

2.CBoiicTBa KOpHs N-Oi CTENEHU

3.CreneHs ¢ palrOHAJIbHBIM ITOKAa3aTCJICM U €C CBOMCTBA.

4. CreneHu ¢ JeHCTBUTEIbHBIM ITOKA3aTEIEM.

5.Ceoticmea cmenenu ¢ oeticmeumenbHblM NOKA3aMmesieM.

6.Hpeo6pa30BaHHe palluOHAJIBHBIX, UPpPAlNOHAJIIbHBIX, CTCTICHHBIX, BLIpa)KeHPII’I

7. Iloka3aTenbHble ypaBHEHUS

8. Jlorapudm. Jlorapudm yucna.

9.0cHoBHOE JorapuPMUUEcKoe TOKAESCTBO.

10. TlpaBuna nericteuii ¢ morapudmamu. CoiicTsa norapudma.

NN N DN INIDNDNIDNIDN

R SN =N I TN O (TN SN (SN S Y

11. Jlorapudm uucna [lepexon kK HOBOMY OCHOBAHHUIO.

N

12. JlecATUYHBIN ¥ HATYpaTbHBIN JIOTapU(MBI, YUCIIO €.

13.IlpeoOpa3zoBaHKe MOKA3aTEIBHBIX U JIOTApU(PMUYCCKUX BBIPAKCHHUMA

14. IIpeobpa3oBanue J0rapuPMUUECKUX BbIPpaXKEHUH.

Hpakm uyecKue 3anuamus

NININIDN DN

IIpakTHyeckoe 3ansaTHe Ne2 Boruncienue u cpaBHeHUE KOpHEN. BolnoHenne
pacueToB ¢ paaukanamu. CpaBHeHue creneneil. [IpeobpazoBaHus BbIpakeHUi,
coJlepKaluX CTENEHU. Permenne nokas3aTesbHbIX YPaBHEHU.

Pemenne npukiIaHbIX 3a1a4.

Koumponwvnan paooma Ne2 «Kopnu, cmenenu u nozapugpmor»

Camocmoamenvuasn paboma

CBoOJCTBa CTETIEHU U KOPHS

CBOICTBa CTCIICHU C palluOHAJIbHBIM ITOKA3aTCIIEM
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[IpeoOpazoBanue BhIpaXEHUH, BKIIOUAIOIINX OTIEPAIIMH BO3BEICHUS B CTETICHb U

2 3
Jorapu(pMUPOBAHHUS.
Jlorapudm uucina, nepexo] K HOBOMY OCHOBaHHUIO 2 3
[Ipeobpa3zoBanue anredpanyecKux BIPAKEHUI: MOKa3aTeNbHBIX U JIOTapUPMUIECKUX 2 3
BBIPAKCHUN
[TpeoOpa3oBanue anredpanvdecKrux BHIPAKECHUI: pallHOHAIBHBIX, UPPAIIMOHAIBHBIX, 9 5
BBIPAXKEHHI
[TpeoOpa3oBanue anredpanvdecKrux BBIPAKEHUI: CTENICHHBIX BBIPAKEHHUH 2 2
Paznen 2. I'eomeTpusi
Tema 2.1 IIpsiMble U MJIOCKOCTH B 34
NPOCTPAHCTBE
Cooepircanue yueonozo mamepuana: 16
1.B3aumHoOe pacnosoxkeHue IByX NpsMbIX B MpocTpaHcTBe. [lapanienbHocTh npsmMoit 5 1
Y TUIOCKOCTH.
2.IlapaynenbHOCTh MIIOCKOCTEN 2 1
3.IleprnieHAUKYISIPHOCTD MPSIMON U TIOCKOCTH. 2 1
4 IlepnieHIMKYJIAp U HAKIIOHHAS. 2 1
5.¥Yrois Mexay NpsIMOM U IUIOCKOCTBIO. JIBYTrpaHHBINA yroy. YTOJI MEXKY INIOCKOCTSMH. 2 2
6.IlepnieHAUKYISPHOCTD JBYX IIOCKOCTEM. 2 2
7.I'eomeTprueckue npeodpa3zoBaHus MPOCTPAHCTBA: MapaJlJIeIbHBIN TEPEHOC, 9 2
CUMMETPHSL OTHOCUTENIBHO IIOCKOCTH.
8.ITapannensHoe npoekTupoBanue. [momnaas opTOroHaaIbHON MPOEKITUH. 2 2
N300paxeHne NpoCTpaHCTBEHHBIX (UTYD
Ilpakmuueckue 3anamus: 6
IIpakTHyeckoe 3anaTue Ne3.[Ipu3sHaky B3aMMHOIO PACIIONOXKEHUS MPSAMBIX. YTOI
MEXKIy NpsAMBIMU. B3auMHO€E pacnosoxeHne npsMbIX U I1ockocTel. Teopemsl o 2 2

B3aMMHOM PACIIOJIOKCHUU prlMOfI " IMJIOCKOCTH.
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IIpakTHyeckoe 3ansaTue Ned. [leprieHuKyIsIp U HAKJIIOHHAS K TUIOCKOCTH. YTOI

o 2 2
MEXy IpsMOi 1 miiockocThio Teopema o0 Tpex nepneHIuKyIspax
IIpakTHyeckoe 3anaTue NeS.[IpusHaky u cBOWCTBA NapaUICIbHBIX U
NEPIEHIUKYISAPHBIX MIIOCKOCTEH.
PaccTosiHue oT TOYKH 10 MIOCKOCTH, OT MPSIMOM /10 MJIOCKOCTH, PACCTOSHUE MEXKIY 9 2
TUTOCKOCTSIMHU, MEXK]Ty CKPEITUBAIOIIIMMHUCS MPSMBIMHU, MEXKITy TIPOH3BOIEHBIMU
¢urypamu B mpoctpaHctse. [lapanmienbHoe NPOEKTUPOBAHUE U €T0 CBOMCTBA.
B3anmHoe pacnonoxeHue NpocTpaHCTBEHHBIX QUryp.
Camocmosmenvnas paboma 12
ITonsiTHE 00 AKCHOMAaTUYECKOM METO/]I€ IIOCTPOEHUS T€OMETPUN 2 3
['eomeTprueckue npeodpa3zoBaHus Ha MIOCKOCTU 2 3
['eomeTprueckue npeodpa3zoBaHus IPOCTPAHCTBA 2 3
Teopema o m10IaAX OPTOrOHAIBHOM TPOEKIIMY MHOTOYTOJIbHUKA. 2 3
I1nomans OpTOroHaaIbHOM NPOEKIIMY MHOTOYT'OJIBHUKA
IInomans OpTOroHaIbHOM MPOEKIIMA MHOTOYT'OJIBHUKA 2
LleHTpanbHOE POESKTUPOBAHHUE 2 3
Paspneua 3. Kom0uHaTOpHKa, CTATHCTHKA U TEOPHS BEePOATHOCTEH
Tema 3.1 DaeMeHTHI 18
KOMOUHATOPUKH
Cooepotcanue yueonozo mamepuana: 8
1.OcHOBHBIE OHATHSI KOMOMHATOPUKHU. 3aJaud Ha MMOJCYET YMCIIa, pa3MeIIeHu, 9 2
MEePECTAaHOBOK, COYETAHMIA.
2. Pemienne 3a1a4 Ha repeOoOp BapUAHTOB. 2 2
3.@opmyna 6unoma HetoToHa. CBoicTBa OMHOMHUAJIBHBIX KO (UIIMEHTOB. 2 2
4. Tpeyronsauk Ilackans. 2 2
Ilpakmuueckue 3anamusn 4
IIpakTuueckoe 3anaTue Ne6. Vicropust pa3BuTHsi KOMOMHATOPUKH, TCOPUH 2 2

BEPOSITHOCTEH M CTATUCTUKU U UX POJIb B PA3IMYHBIX Chepax yeIoBeUECKON
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xu3HenesTenpHocTu. [IpaBruina komOMHATOPHKH. Penrenne KOMOMHATOPHBIX 33/1a4.
Pa3menienus, coueTaHus U IepEeCTaHOBKH.

ITpakTHyeckoe 3ansaTue Ne 7. bunom Herotona u tpeyronsauk Iackans.

2 2

IIpukiagHble 3a0a4M..
Camocmoamenvnas paboma 6
HcTtopust pa3BuTHs KOMOUMHATOPUKH 2 3
[TpaBuia KOMOMHATOPUKH. 2
Pemenne KoMOMHATOPHBIX 3a/1a4 2

Pa3pea 2. I'eomeTpusi

Tema 2.2Ko0pAMHATHI H BEKTOPBI 24
Cooepotcanue yueonozo mamepuana: 12
1.IIpsimoyronbHast (1ekapToBa) CUCTEMA KOOPAUHAT B IpocTpaHcTBe. Popmyna 2 1
pPacCTOSIHUS MEXY JIBYMsl TOUKaMU. YpaBHEHUs CHEPBI, nIOCKOCMU U NPAMOU.
2.BexTopsl. Monynb BekTopa. PaBeHCcTBO BEKTOpOB. Cl10KEHHE BEKTOPOB. 5 2
YMHOKEHUE BEKTOpa Ha YUCIO. YTOJ MEXKIY IBYMSI BEKTOPAMHU.
3.IIpoekuus BekTopa Ha ock. KoopaunaTel Bektopa. CKajsspHOE POU3BEACHUE 9 1
BEKTOPOB.
4.CkansipHoe Ipou3BeIeHHEe BEKTOPOB. PasiioxkeHue BeKTopa Mo HanpaBJICHUSIM. 2 2
5.Mcnonp3oBaHue KOOPAMHAT U BEKTOPOB IPU PELLICHUU MPUKIAIHBIX 3a/1a4. 2
6. Konmponvnas paboma Ne3 «Koopounamul u 6eKmoput» 2
Ilpakmuueckue 3anamus. 4
IIpakTHyeckoe 3anaTue Ne8 Bexropsl. JlelicTBus ¢ Bekropamu. JlekapTroBa cucteMa
KOOpJMHAT B IIPOCTPAHCTBE. 9 2
YpaBHEHHE OKPYKHOCTH, CPEPHI, INTOCKOCTU. PaccTosiHre Mex Ty Toukamu. JleicTBus
C BEKTOpaMH, 3aJJaHHBIMU KOOPJAMHATAMU
ITpakTHyeckoe 3anaTne Ne9. CkasipHOE IPOU3BEIEHNE BEKTOPOB. BekTopHOE
ypaBHEHUE NPSIMOM U MIIOCKOCTU. Vcronb30BaHne BEKTOPOB IIPU JJOKA3aTEIbCTBE 2 2

TEOpEeM CTEPEOMETPUHU
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CamocmoamenvHnas paboma:

8
VYpaBHEHHE ITPSIMON B IPOCTPAHCTBE. 2 3
YpaBHEHHE IIJIOCKOCTH B POCTPAHCTBE. 2 3
dopmyna pacCTOSHUS MEKAY TOUKAMHU. 2 3
2 2
[IpuMeHeHne BEKTOPOB AJIs PellIeHus 3a1au.
Pazpneu 4. OCHOBBI TPUTOHOMETPHHU 48
Tema4.10cHOBHBIC HOHATHS Cooeporcanue yueonozo mamepuana: 4
1.OcHoBHBIe TOHATHS. Panuannas mepa yrina. BpamarensHoe nBukenue. CuHYC, 2 1
KOCHHYC, TAHT€HC ¥ KOTAHT'€HC IIPOU3BOJILHOTO yTJIa.
2.CuHyc, KOCUHYC, TAHTE€HC U KOTAHTEHC YHCIa. 2 1
Tema 4.20cHOBHBI
¢ Ocnopnnie Cooeprcanue yueonozo mamepuana: 10
TPUTOHOMETPUUYECCKHE TOXKIAECCTBA
1.OcHOBHBIE TPUTOHOMETPUUECKHE TOKAECTBA. 2 1
2. ®opMynbl IPUBEACHMUS. 2 2
3.®@opMyIbl CIOKEHUSA 2 2
4.CuHyC, KOCUHYC ¥ TAHT€HC CYMMBbI U Pa3HOCTH JIBYX YIJIOB. 2 2
5.®@opMyinbl yaBoeHUs. Popmyavl NOIOBUHHOZ0 Yela. 2 2
Tema 4.3 IIpeodpasoBanust
npocreiimux tpuronomerpuuecknx | Codepircanue yuedbnozo mamepuana: 8
BbIPasKEHH .
1.IlpeoOpa3oBannsi CyMMBI TPUTOHOMETPHUECKUX (GYHKIMHA B MPOU3BEIACHHE W 5 2
MIPOU3BE/ICHUS B CYMMY.
2. BelpaxkeHHe TPUTOHOMETpUYECKUX (PYHKIUHN yepe3 TAaHIe€HC MOJIOBUHHOTO apryMeHTa 2 2
3.IIpeobpazoBaHus MPOCTEUIINX TPUTOHOMETPUUCCKHUX BBIPAKCHUM. 2 2
4.Ilpeobpa3oBaHuss TPUTOHOMETPHUIECKUX BBIPAKCHUH. 2 2
Tema 4.4 Tpuronomerpuieckune 10

YPaBHEeHHs H HePaBeHCTBA
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Cooeprcanue yueonozo mamepuana: 6
1.06paTHbIe TpUTOHOMETpUYECKHE (YHKIHUU. APKCHHYC, apKKOCHHYC, apKTaHT€HC, ) ’
apkkoTaHreHc yucna. [Ipocreiinme TpuroHoMeTpu4ecKue ypaBHEHUs.
2.PenieHust TpPUrOHOMETPUYECKUX YPAaBHEHUI
3. KonTpoabhasi padora Ne 4 «OcHOBBI TPUTOHOMETPUM
Ilpakmuueckue 3anamus 4
IIpakTHyeckoe 3ausitue Nel0.PaguaHHblil METOI U3MEPEHMS YTJIOB BPAILLIEHUS U CBSI3b
Cc TpaaycHOil Mmepoil. OCHOBHbIE TPUTOHOMETPHUYECKHE TOXKAECTBA, (HOPMYIIbI
CIIO)KEHMSI, YIBOEHUS, MpeoOpa3oBaHUE CYMMbl TPUTOHOMETPUYECKHX (YHKUUN B 2 2
NPOM3BEACHUE, NMPEoOpa3oBaHUE IPOU3BEACHUS TPUTOHOMETPUYECKHX (YHKUUN B
CYMMY
MpakTnueckoe 3ansitue Ne 11 [IpocTelinme TpPUroHOMETPUYECKUE YPABHEHUS U
HepaBeHCTBa. OOpaTHbIE TPUTOHOMETpHUYECKHE (DYHKIIMU: apKCUHYC, apKKOCUHYC, 2 2
apKTaHI'EHC.
Camocmoamenvnan paboma 14
Hcropust TpUroHOMETpHSI. 2 3
TpuroHoMeTpruyecKre TOXKIECTBA. 2 3
[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIPAKEHUH 2 3
®opMyIbl TOJIOBUHHOTO yTIIa. 2 3
BeipaskeHue TpUroHOMETpHUYECKUX (DYHKIIHMIA Yepe3 TAHI'€HC MOJIOBUHHOTO apryMeHTa. 2 3
TpuroHoMeTprudyecKkre ypaBHEHUS 2 3
Tpuronomerpuueckue HepaseHcTBa [IpocTeiime TPUroHOMETPUUECKNE HEPABEHCTBA. 2 3
Pa3nean S. DyHKIUM, X CBOMCTBA U rpaguKu 22
Tema 5.1 ®ynkuun Conep:kanue y4e0OHOro MaTrepuaJia: 4
1.®ynkuu. O61acTh ONpeAeNeHI 1 MHOXKECTBO 3HaueHuH. [ paduk pyHkumu.
I'paduueckas uarepnperanus. [Ipumeps! GyHKIMOHATBHBIX 3aBUCUMOCTEH B peaIbHBIX 2 3
nporeccax [locrpoenue rpadukoB QyHKIMM, 3aJaHHBIMU PA3JIMYHBIMU CIIOCOOAMHU.
2.Apupmernueckue oneparuu Hax (QyHKIEAMHA. CrnoxkHas (GyHKOUS (KOMIO3HIUS 2 3
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byakumii). [lonamue o nenpepvignocmu @ynxyuu. Obpamuvie @ynxyuu. Obracmo
onpedenenus u obracme sHavenull oopamuoul yukyuu. I pagux oopammuoii pynxyuu.

Tema 5.2 CTeneHHbIe,

noKazaTelbHbIe, JorapupMAUecKne 20

U TPMTOHOMeTpHYecKHe pyHKINHU
Coaep:xxanue y4eOHOro marepuaJia: 8
1.CrenenHas (QyHKIUS C HaTypajbHBIM IIOKa3aTeleM, €€ CBOWCTBa U Trpaduk.
[TokazarenpHass ¢yHKuus (PKCIOHEHTa), ee cBoicTBa M rpaduk. Jlorapupmudeckas 2 2
¢dyHKIMS, ee CBOMCTBA U IpauK.
2.Tpuronomerpuueckre QyHKIUHN, UX CBOMCTBA U TpaduKH, NIEPUOAUYHOCTb, OCHOBHOM
MIEPUOI. 2 L
3.CoiictBa (yHKUMNA: MOHOTOHHOCTh, YE€THOCTb M HEUYETHOCTh, MEPUOJUYHOCTD,
orpaHMYeHHOCTh. [IpomMexxyTky Bo3pacTaHus U YObIBaHUS, HAaUOOJIbIlIEEe U HAUMEHBIIIEE 2 2
3HAYEHUs, TOUKHU 3KCTpeMyMa (JIOKaJbHOTO MaKCUMyMa U MUHUMYyMa).
4.IlpeoOpazoBanus rpadukoB. [lapamienbHblii MEPEHOC, CUMMETPHUS OTHOCHUTEIBHO
oceil KOOpPIMHAT W CHMMETPHsSI OTHOCHTEIbHO Hayaida KOOpPAMHAT, CUMMETpUs 2 2
OTHOCHUTEJILHO MPSIMON y = X, pacTSKEHHME U CXKATHUE BJIOJIb OCEW KOOpJUHAT.
Ilpakmuueckue 3anamus 4
IIpakTuyeckoe 3ansaTue Nel2 IIpumMepsl 3aBUCUMOCTEN MEXKY TIEPEMEHHBIMU B
peaNbHbIX MpoLeccax U3 CMeXHbIX aucuuiuivH. Onpenenenue Gyuknuil. [loctpoenue
u urenue rpadukoB ¢pyakuil. MccnenoBanue ¢pynknuu. CBOWCTBA TMHEWHOM, 9
KBaJPaTHYHOM, KyCOUYHO-TMHEWHON U ApOoOHO- TMHEHHON QyHKIMiA. HenpepriBHBIE 1 3
nepuoandeckue Gpynkiuu. CBoiicTBa u rpaduKu cHHyca, KOCHHYCa, TAHT€HCA U
kotaHnreHnca. O6parueie GyHKIMU U uX rpaduku. OOpaTHBIE TPUTOHOMETPUUYECKHE
GyHKIIH.
IMpakTuyeckoe 3ansaTue Ne 13. [IpeoOpazoBanus rpaduka pyHkmuu. 'apmoHnUecKre 2 3
konebanus. [Ipuknagaeie 3aqaun.
Camocmosmenvnasn paboma 6
BepTukanbHble 1 TOPU30OHTAIBHBIE ACUMIITOTHI TPaUKOB. 2 3
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OOpatHble TpuroHoMeTpudeckue pyHkuuu. Mx cBoiicta u rpaduku. 2 3
PacTspxenue u coxaThe BIOIb OCEi KOOpAWHAT. 2 3
Paznea 2 I'eomeTrpus 44
Tema 2.3 MHOTOIpAHHAKHA 18
Cooepircanue yuebnozo mamepuana: 10
1.Muororpannuku. [Ipeacrapnenue o mpaBUILHBIX MHOTOTPAHHUKAX (TeTpa’ape, 9 1
KyOe, OKTasipe, ToJIeKadipe U uKkocasipe). Bepuunsl, pedpa, rpaHi MHOTOTpaHHHKA.
2.Ilpusma. Ilpsmas u HakioHHas npusMa. llpaBunbpHas npusma. 2 1
3.IMapamnenenunen. Kyo. 2 2
4. ITupamuna. [IpaBunbHas nupamuaa. YcedeHHas nupamuaa. Terpasap. 2 2
5.Ceuenus kyOa, npu3Mbl U nupamuasl. CHMMETpHUH B KyOe, B apaJijiesieNuIee, B 2 2
IIpU3ME U MUpaMUJE.
Ilpakmuueckue 3anamus: 2
IIpakTHyeckoe 3anaTHe Nel4. Boruricienue reoMeTpuyecKuX BETUUYUH 2 2
MHOTOTPaHHUKOB
Camocmoamenvhan paboma: 6
Pa3BepTka MHOTOrpaHHUKOB. MHOTOrpaHHBIE YTJIbI. 2 3
Brinmykibsie MHOrorpanHuku. Teopema Diinepa 2 3
['eomeTpuyeckre MOJEIN MHOIOTPAHHUKOB 2 3
Tema 2.4 Tesia ¥ MOBepPXHOCTH 12
BpallleHUs
Cooepotcanue yueonozo mamepuana: 6
1.Tena u moBepxHocTH BpameHus. Llunuuap u konyc. OcHOBaHUE, BHICOTA, OOKOBas 9 1
IIOBEPXHOCTh, 00pasyrolas, pa3BepTKa.
2. Yceuennslit konyc. OCHOBaHME, BRICOTA, OOKOBast MOBEPXHOCTh, 00pa3yromas, 2 2
pa3BepTKa.
3.1ap u cdepa ux ceuenus. KacarenpHas miockocTh Kk chepe. OceBbie CeUCHHS U 2 2
CEUeHHUs MapauiesibHble OCHOBAHUIO
Ilpakmuueckue 3anamus: 2
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IIpakTHyeckoe 3anaTue NelS. Pemenue 3a1a4 Ha HAXOKJEHUE TEOMETPHUUECKHUX

BEJIMYMH TEJl BPALICHUSI. 2 2
CamocmoamenvHnas paboma: 4
Cdepa, Biucannast B MHororpanauk. Cdepa, onrcanHasi OKOJIO MHOTOTpaHHUKA. 2 3
[{unuHapryueckre U KOHMYECKHE Tela BPaIICHHUS. 2 3
Tema 2.5 WizMepeHusi B reoMeTPHU 14
cooepiicanue yueoH020 mamepuana: 6
1. O6wem u ero usmepenue. MaterpansHas Gopmyna oobema. Dopmyiel o0bemMa Kyda, 2 1
NPSIMOYTOJIBHOTO Mapajutesnenuiena. .Dopmynbl o0beMa MPU3MBI, IIHITHHIPA
2.®opMynbl o0beMa mHMpaMuAbl M KoHyca. DopMynbl IIIOMAAN TMOBEPXHOCTEH 5 1
WIMHIpa U KoHyca. @opmynbl oObema mapa u Iwiomiaau cdepel. I[lomobue Tter.
OtHomeHue iomajei nopepxHocreid 1 00beMOB NOJOOHBIX TEJl.
3.KontpoubHas pabora Ne S « MHOrorpaHHHUKM M KpPYyIJble TeJa 2 1
Ilpakxmuueckue 3anamusn: 2
IpakTnyeckue 3ausaTusa Nel6. Beruncienue miomaaei 1 00beMOB. 2 2
Camocmoamenvnas paboma: 6
OO0BeM U ero U3MepeHue. 2 3
OtHoIIeHHsI 00HEMOB MTOTIOOHBIX TE. 2 3
OO6beMbl MPOCTPAHCTBEHHBIX TEJ 2 3
Pa3nea 6. Hayana mareMaTH4ecKoro anajamsa 68
Tema 6.1 IlocienoBaTeIbHOCTH 6
cooepicanue yueoHozo mamepuana: 4
1.IlocnenoBaTebHOCTH. CriocoOsr 3a7aHus u CBOMCTBa YHUCJIOBBIX
nocjenoBareabHoCTe. [lonsimue o npedene nociedosamenvrocmu. Cywecmeosanue 2 2
npeoena MOHOMOHHOU 02PAHUYEHHOU NOCI1e008AMENbHOCHIU.
2.beckoHeuHo yOBIBatoIasi reoMeTpudeckas nporpeccus U ee cymma. CyMMuUpoBaHUE 2 2
MOCJICIOBATEIHbHOCTEH.
Camocmosamenvnas paboma: 2
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TeopeMsl 0 mnpenenax mnocienoBarenbHocTed. llepexon k npenenaM B HEPABEHCTBAX.
OCHOBHBIE TE€OPEMBI O HEMTPEPHIBHBIX (PYHKITHSIX.

Tema 6.2 IIpousBoanas

34

codepiicanue yuedH020 mamepuana:

18

1.IlpousBoaHas. IlonsTHE O TPON3BOAHON (QYHKIIMH, €€ TeOMEeTpUUECKuil U hruznyeckuit
CMBICI. YpaBHEHME KacaTeJabHOU K rpaduKy QyHKIMU.

2. IlpowsBomnas creneHHOW (yHkmuu. [Ipow3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
GyHKIMH.

3. [Ipou3BogHBIE CYMMBI, pa3HOCTH, MPOU3BEACHUS, YACTHHIE.

4.IlpaBuna quddepeHnupoBaHus

5.IlpumeHeHre MPOU3BOAHON K HUCCIENOBAHMIO (YHKIUI U MOCTPOCHHUIO I'Pa(UKOB.
IIpoussoousie 06pamuol pynKyuu u KOMROUYUU YYHKYUU

6.1IpuMepsl UCTIONIB30BAHUS MTPOU3BOAHOM ISl HAXOXKICHUS HAWIYYIIETO PEUICHUS B
MPUKJIAJHBIX 3a7a4ax.

7 HaxoxneHue CKOpOCTH JIJIs Iipoliecca, 3aJaHHOTo (hopMyIioi 1 rpapukom

8.BTopas mpou3BoiHas, €€ TeOMETPHUECKUI U HU3NYECKUN CMBICIL.

KonTpoabnas pabora Ne6. «IIpon3sonnas. IlpumMenenne npon3BoaHoi»

NN DN

Ilpakmuueckue 3anamus:

IpakTuyeckne 3ansaTusa Nel7. [I[pumeHeHHE MPONU3BOTHOM K UCCIIEIOBAHUIO (PYHKITUN
1 TIOCTPOEHUIO rpauKOB

N ININININ DN

Camocmoamenvnasa paboma:

[lonarue o mpenene ¢yHkuuu B Touke. [loBeneHue (yHKIUMM Ha OECKOHEYHOCTH.
ACUMITOTSI.

dopmysibl U paBuia AU PepeHInpoBaHUS.

®opmyiibl U paBuia AU PepeHInpoBaHUS.

[TpousBoaHBIC CTIOKHON U 0OOpaTHOW PYHKITUH.

[TpubnvkeHHbIE BBIYUCIEHUS C IIOMOILBIO TPOU3BOIHOM

NINININ DN

NININW W
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HenpepriBHocTh dyHkimii. Touku pa3pbiBa.

[TpumeHeHre TPOU3BOAHON K UCCIIEIOBAHUIO () yHKIIHIA

Tema 6.3 IlepBooOpa3Has u
HHTErpaJj

28

colepiicanue yuedH020 mamepuana:

14

1.IlepBoobpasnas. [lepBooOpa3Hbie 2JIeMEHTApHBIX (DYHKITHIA.

2.1IpaBuia BbIYMCIIEHUS IEPBOOOPA3HBIX.

3. Unrerpain. [lonstue 06 onpeneeHHOM HHTETpale.

4.1lpumeHeHNe ONpeIeIeHHOI0 HHTErpala JAJis HaX0XICHUS IIJI0LaA1 KPUBOJIMHEHHOM
tpanenun. Popmyna Hetorona—IJleiibHuna.

5. IInomans KpUBOIMHENHOM TpaNlCLIUH

6.Ilpumenenue npaBui U GopMya UHTETPUPOBAHUS ISl HAXOKIEHUS OMPEACIICHHOTO
MHTETpaa.

7 Ilpumepsl MpUMEHEHUs] MHTETpalia B QU3HKE U T€OMETPHUH.

Hpakm uvyecKue 3anamus.

Ilpakxmuueckue 3anamua Ne 18. Unrerpan u nepBoodpasnas. @opmyna HeroroHa—
JleitOHMIA.

NININ N (N NN

Camocmoamenvnas paboma:

Tabnua nepBooOpa3HbIX.

OnpeneneHHbI HHTErpaL.

I1nomans KpUBOIUHEHHOM TPAIICLIUH.

[Tpumeps! mpuMeHEHHs UHTETpaja B pU3UKe

[Ipumeps! IpUMEHEHHs MHTETpaja B TEOMETPUHU

OObeMbl TeJ BpaLLEHUS.

W www wl w

Pazngen 2.

KOMﬁHHaTOpI/IKa, CTATUCTHKA U TCOPUA BepOﬂTHOCTeﬁ

Tema 2.2 D1eMeHTHI TEOPHH
BEpPOSITHOCTEH

Cooepotcanue yueonozo mamepuana:

1.5nementsr Teopum BepositHocTeil. COOBITHE, BEpPOSITHOCTH cOObITHS. [loHATHE O
HE3aBUCHUMOCTHU COOBITHH. /[MCKpeTHas ciyyaiiHas BeJIMYMHA, 3aKOH €€ paclpe/IeICHMS.
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UucnoBble XapaKTEpPUCTUKU JHCKPETHOW CilydailHOW BennyuHbl. [loHsATHE O 3aKoHE
OOJIBLINX YHCEIL.

2.Kmaccuueckoe OIPECACIICHUC BEPOATHOCTHU, CBOMCTBA BepOHTHOCTCﬁ, TeOpEMa 0 CyYMMC

BEpOSTHOCTEN. Briuncnenue BepositHocte. [Ipukitaguble 3agauu. 2 2
3.Cio>keHne BEpOATHOCTEH. Y MHOKEHHUE BEPOSITHOCTEN. 2 2
Camocmoamenvhnas paboma 2
[lonatue o He3aBUCUMOCTU COOBITHH. BepoATHOCTH M CTaTHCTUYECKas YacToTa 2 3
HACTYIUICHHS COOBITHSI.
Tema 2.3 DjeMeHTHI
MATEeMATHYE€CKON CTATHCTUKH
Cooepotcanue yueonozo mamepuana:
1.DnemenTsl MaTeMaTHuecKoi craTucTuku. [IpeacTaBienue qaHHBIX (TaOIUIIBI,
JarpaMMel, TpauKH), TeHepaibHasi COBOKYITHOCTh, BEIOOPKA, CpeaHee 2 2
apudMeTnIecKoe, MeauaHa.
2.TlpescTaBieHne YUCIOBBIX JaHHBIX. Ta0bauuHOe U TpaduuecKoe MPeICTaBIeHNe JAHHbIX 2 2
[Tpuknanneie 3anauu
3. IlonsATue o 3a1ayax MaTeMaTHUYECKON CTATUCTUKH. 2
Pelenne nmpakTuueckux 3a1ad ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOIOB.
Camocmoamensnas paboma 2
MatemaTtuueckas cTaTUCTUKA. YHCTIOBbIE XapaKTEPUCTUKU PSAOB JaHHbBIX 2 3
PA3JIEJI 7. YpaBHenusi u 40
HepaBeHCTBA
Tema 7.1 S:pasﬂemzm M CHCTEMBbI 16
YPABHCHHU M.
Cooepotcanue yuednozo mamepuana 10
1.YpaBHeHus u cucTeMbl ypaBHEHUH. PaloHanbHbIe, MppalliOHAIbHBIE, YPABHEHUS U 2 2
CUCTEMBI.
2. IlokazaTenbHble, ypaBHEHUS U CUCTEMbI. PABHOCHIIBHOCTh YPaBHEHHM, CUCTEM. 2 1
3.Jlorapudmudeckue ypaBHEHHUS U CHCTEMBI. 2 2
4. TpUroHOMeTpUYECKHE YPaBHEHHS U CHCTEMBI 2
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5.0CHOBHBIE TNPUEMBI PELICHHUS CHCTEM YPAaBHEHMH: pa3IOKEHUE HA MHOXKUTEIH, 2 2
BBEJICHHE HOBBIX HEU3BECTHBIX, NOJICTAHOBKA, IPaQUUECKHl METO/I.
Ilpakmuueckue 3anamusn: 2
HpakTnyeckue 3ausaTusaNel9. Kopuu ypaBHeHuil. PABHOCHIIBHOCTh YpaBHEHU.
IIpeoOpa3oBanue ypaBHeHU. OCHOBHBIE IPUEMBI pELLICHUs ypaBHEHUH. Pelenue 2 2
CHUCTEM ypaBHEHUM
Camocmoamenvnan paboma: 4
Mertoabl pemieHust ypaBHEHUNA. PaBHOCHIIBHOCTD YpaBHEHHIA. 2 2
Meron I'aycca ans pemeHuss CUCTEM ypaBHEHUH. 2 2
10
Cooepicanue yueonozo mamepuana:
1.PanoHanbHble U UppaLlMOHAIbHBIE HEPaBEHCTBA. OCHOBHBIE TPUEMBI HX 2
peuieHus.
2. Iloka3zaTenbHble HEpaBEHCTBA. Jorapupmuyecku. OCHOBHBIE MPUEMBI UX
Tema7.2 HepaBencTBa 2 2
peleHus.
3. Jlorapupmuueckne HepaBeHCTBa. OCHOBHBIE TIPUEMBI UX PEIICHUS 2 2
4. TpUrOHOMETPUUECKUE HEPABEeHCMEA. 2 2
Camocmoamenwvnaa paboma: 2
Pemrenue coneprxaTenbHbIX 3a/1ad U3 Pa3IMYHBIX 00JIacTeN HAYKU U MPAKTUKU 2 2
Tema7.3 Ucnoab3oBanue cBOCTB
u rpa¢ukosB c])ymculiﬁ npu 8
pelieHUN YPaBHEHUN U
HEPABECHCTB
Cooepicanue yueonozo mamepuana: 4
1.cnionb30BaHue CBOUCTB U rpadukoB QYHKIIMI NIPU PEIICHUU YPAaBHEHUHN U 2 1
HepaBeHCTB. MeTo1 HHTEPBAJIOB.
2.1306paxeHue Ha KOOPJMHATHON MJIOCKOCTH MHOKECTBA PEUICHUN YpaBHEHUH U 5 1
HEPABEHCTB C JIByMsl IEPEMEHHBIMU U UX CHCTEM.
Ilpakmuueckue 3anamus: 2
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IIpakTHueckue 3anATHANe20. Vcnonap3oBaHue cBOMCTB U rpadukoB (HyHKIIMI

JJIsl peUIeHUs] YpaBHEHUM U HEPaBEHCTB. 2 .
Camocmoamenvhnan paboma: 2
MeTton nntepBaioB. M3o0paxkeHne Ha KOOPJUHATHOM IMITIOCKOCTH MHOXKECTBA 2 2
peuieHui ypaBHEHHU 1 HEPABEHCTB C JByMs IEPEMEHHBIMU U UX CHUCTEM.

Tema7.4 IIpuKJIagHbIe 321241 6
Cooepicanue yueonozo mamepuana: 4
1.IlpumeHeHne MaTeMaTHYECKIX METOIOB ISl PEIICHHUS COACPKATEIBHBIX 3374 U3
pa3nuyYHbBIX o0NacTeil HayKu W MpakTHKU. MIHTepnpeTanus pe3ynprara, y4eT 2 2
peaNTbHBIX OTpaHUYCHUN
1. Kommponvnaa paboma Ne 7. « YpaBHEHUsI, HEpAaBEHCTBA, CUCTEMbI YPAaBHEHUI» 2 2
Camocmosamenvnas paboma: 2
[IpumeHeHne MaTeMaTHYeCKUX METOJIOB JIJISl PEIICHUS COJePIKATENbHBIX 3a7a4 2 2

PA3JIEJI 8 MNOBTOPEHUE U3YUYEHHOI'O MATEPHAJIA. 17

Tema 8. [loBTOpenne 17
Cooepocanue yueonozo mamepuana: 13
1.IIpeo6GpazoBanme BhIpaKEHU, BKIIOUAIOIMINX apU(METHUECKIE ONEPalliH, a TAKKE
OTIepaniy BO3BEJICHUS B CTETICHB U JIOTapu(PMHUpOBaHUe. TpUrOHOMETPHUYECKHUE 2 3
TOXKJIECTBA.
2.PanMonanbHble, MOKa3aTeabHble, JTOTapu(PMUUECKHE U TPUTOHOMETPUYECKUE 2
ypaBHEHHS U HEpaBEHCTBA. Pemenne nppanroHaabHbIX YPaBHEHUH.
3.Havana maTemMaTHueCKOro aHalIu3a 2
4.I'eomeTpus: IIIAHUMETPUS U CTEPEOMETPUS 2 3
5.iToroBoe MoBTOpEHUE: TEKCTOBBIC 3aJ]auu, (PYHKIMH, ypaBHEHHUS 3 3
6. KourpoabHnas padora Ne8. «Anzedpa, zeomempusn u navana mamemamuueckozo 2 3
ananu3zay
Camocmoamenvnas paboma: 4 2
Matematuka B Moelt Oyaymieii mpodeccun. 2 2
OcHoBHBIC MaTeMaTHYECKHUE (POPMYIIBI. 2 2

23




NuauBuayanbHbINA POEKT

RROoo~NoOR~WDNE

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.

0.
1.
12.

Benukne MmaTeMaTHKU IPEBHOCTH.

BekTops! B npocTpaHCTBE

BekTopHOE 3aaHue NPSMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

Benukue MaTeMaTHKU U UX BEJIMKHE TEOPEMBI.

Benukoe uckycctBo u xku3Hb Jxeponamo Kapnano.

B3anmocBsI3b apXUTEKTYpbl U MAaTEMATUKH B CHMMETPHUH.

I'eomerpus EBkinpa, kak nepsas HayyHasi CUCTEMA.

I'eomerpus JloGaueBckoro kak npuMep akCHOMaTUYECKOU TEOpUH.
['eomeTpust pOpMBI B UCKYCCTBE.

I'eomeTprss MHOTOTpaHHUKOB.

I'paduueckoe peuieHre ypaBHEHUI U HEPABEHCTB.

3amaun MEXaHUUYECKOro mpoucxoxaeHus. (I'eomeTpus Macc, SKCTpeMallbHbIe
3a7a4M).

HuTerpan u ero npAMEHEHUE B J)KU3HU YEIIOBEKA.

HccnenoBanue rpaguka TPUrOHOMETPUUECKON (DYHKIINU.

Hcnonp30BaHue BEKTOPOB B HAyKaX U MPAKTUYECKOM KU3HH.
Hcnonb3oBanue rpadukoB GyHKUIMH IS peIIeHus 3a/1a4.

Hcnonb3oBanue gorapupmMudeckoil pyHKIMM B HAyKax U MIPAKTUYECKON JKU3HU.
Hcnionb30BaHue MMoka3aTeNbHON (PYHKIMU B HAyKaX U MPAKTHYECKON KU3HU.

Hcnonp3oBaHue TpUrOHOMETPUYECKUX (DYHKUIMN B HAyKaX U MPAKTUYECKOM KU3HU.

HccnenoBanue ypaBHEHHI U HEPABEHCTB C IIApaMeTPaMU.
KpacuBble 3a1aun B MaTEMaTHKE.

KoHnunueckue ceueHust 1 UX IPUMEHEHUE B TEXHUKE.
Jlorapudmuueckast GyHKIHS U €€ IPUMEHEHHUE B KHU3HH YeJIOBEKa.
MaremaTtrka u ¢punocogpusi.

MatemaTnueckue ceKpeTsl nupaMu] apeBHero Erumra.
MaremaTrka B OyayImiel CrienuaibHOCTH.

MarpuuHas anre6pa B 5JKOHOMHUKE.

HemnpaBunbsHbie 1pobu

OcHoBHast Teopus anreopsl.

[TapannenpsHOE IPOEKTHPOBAHUE.

ITonsitne nuddepennmana 1 ero NpUI0KEHHs.
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32.
33.
34.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S57.
58.

[IpaBusbHBIE U OTYNPABUIbHBIE MHOTOTPAHHUKHU.

[Toctpoenue rpadukoB GyHKIUH, COAEPIKAIIMX MOTYb.

[IpenpicTopust MaTeMaTUYECKOTO aHAIN3a, 3HAUEHNE IPOU3BOIHON B pa3IMUHbIX
00JacTsIX HAYKH.

[TpunosxeHus Tpon3BOIHON U auddepeHmana.

[IpumeHeHre KOMIUIEKCHBIX YHCEIl B PEIIEHUU KBAIPATHBIX YPaBHEHUM.
[IpumeHneHne noo0us TPEYroIbHUKOB MPU U3MEPHUTENbHBIX paboTax.
IIpunosxeHus: onpeeIeHHOr0 UHTErpaja B 3KOHOMHUKE.

[IpumeHeHne Mpou3BOIHOM.

IIpupona u UCTOPHSI KOMIIJIEKCHBIX YHUCET.

[IpousBogHas B 5KOHOMUKE U OMOJIOTHH.

IIpon3BoaHas u ee MPaKTUUYECKOE IPUMEHEHHUE.

[Ipumenenre mokazaTeIbHON U JorapuMuuecKor QYHKIIMA B 9KOHOMHKE.
[Ipupoaa u UCTOPUSE MHUMBIX YHCEIL.

[Ipupona MHOXKECTB.

[pocreiimue npeoOpa3oBanus rpagukoB GyHKIUH: 1ehOpMaH U CIIBUTH.
[Tonstue nuddepenHnnana u ero MPUIOKEHHS.

CaoiicTBa 1 npuioxxenus TpeyronpHuka [lackans.

CBoiicTBa TPUTOHOMETPUUECKUX (DYHKIUI: TapMOHUYECKUE KOJIeOaHUsI.
CuMMeTpust B IPUPOAE U APXUTEKTYPE.

Cno>xHbI€ IPOLICHTHI B PEAIBHON KU3HH.

CpenHue 3HaYeHUS U UX IPUMEHEHUE B CTATUCTHKE.

CrnosxeHue rapMOHUYECKUX KOJIeOaHUH.

CxeMbl IOBTOPHBIX UCTIbITaHUN bepHyu.

TpuronomeTrpusi BOKpyr Hac.

@pakTajbl: TEOMETPUSI KPACOTHI.

Yucra ®uboHaYUN U UX MPUITOKEHHUS.

Hucno «e» u ero TaiHsl.

Bcezo

403y

Jlnst XxapakTepuCTUKY YPOBHS OCBOCHUS Y4eOHOTO MaTepraia UCTIOMb3YIOTCS CeIyrome 0003HaYeHUS:

1. — o3HaKOMHUTENBHBIH (Y3HaBaHNE paHee U3yUeHHBIX 0OBEKTOB, CBOIMCTB);

2. — penpOAYKTUBHBIN (BBITIOTHEHNE AEATEIHHOCTH IO 00pasily, WHCTPYKITUH WJIH MOJT PYKOBOICTBOM)

3. — IpPOIYKTHUBHBIH (INIaHUPOBAaHUE U CAMOCTOSATENILHOE BBITIONTHEHHE ACATEILHOCTH, PELIeHUE MPOOIEMHBIX 3a1a4)
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3. YCJOBUS PEAJIM3ALIMU YYEBHOM JUCIUATIIUHBI

3.1. TpeGoBanuss K MHUHHUMAJBHOMY MAaTEPHAIBHO TEXHUYECKOMY
o0ecneyeHN 10

Peanuzanms y4eOHOW TUCHUIUIMHBI TpeOyeT Hamuuus y4eOHOro KaOMHETa
«Maremaruka»

ObopynoBanne y4eOHOro KaOUHeTAa:

1. mocagouHbie MecTa Jisl CTYI€HTOB: CTOJIBI 15, cTynbs 30;

2. pabodee MecTo mpenojaBarens: croi-1, cryin - 1;

3. aynuTopHas 10cKa JJis muchMa -1,

4. yueOHOE yepTekHOe 000pyA0oBaHUE-IIUPKYJIb-1, TpaHncnopTup-1, nuHelika-1,
TPEYroJbHUKU-3;

5. TaGJIUILIBI U TJIaKaThI

Texnnueckue cpeacTsa 00y4eHHs:
. MyapTHMENNA NPOEKTOP; MHTEPAKTUBHAS JOCKA;
2. IepCcOHaNbHBIM KOMIIBIOTEP C TULUEH3HOHHBIM IPOrPaMMHBIM 00ECTIIEUEHHUEM;

3.2. UudopmanuonHoe odecrieueHne 00yueHust

OCHOBHbIE HCTOYHUKH:

st cTyieHToB

1. Aranacsan JI.C, byry3os B.®., Kagomues C.b. u ap. MaremaTtuka: anredpa u
Hayajla MaTEMaTUYECKOro aHaiau3a, reomerpus. I'eomerpust (0a30BbIN U
yrayonenusiit ypoens) 10-11 k. M.: I[Ipocsemenue, 2018 r. - 207 c.

2. Amumos 1. A., Konsirun FO.M., TkaueBa M.B. u ap. MaTtematuka: anredpa u
HavaJla MaTEeMaTUYECKOT0 aHajIn3a, reoMeTpusi. Ainredpa v Hayajga MaTeMaTHIeCKOTo
aHanu3a (0a30BbIi U yriyOaeHHbIl ypoBeHb) 10-11 kmace, M.: [IpocBemienue,
2018r. -463c.

3.bammaxoB M. . Marematuka: anredpa v Hadajla MaTeMaTUYECKOr'0 aHaJu3a,
reoMeTpusi: YUeOHUK JIs1 CTYIEHTOB MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX
opraHuszaiuii, ocBauBarmumx npodeccun u cnernuanbuoctu CI10. — M., 2020.

s npenoaaBaresei

1. ®enepanbubiii 3akoH 0oT 29.12.2012 Ne 273-D3 O6 o6pa3zoBaHuu B
Poccuiickoii @enepannn (B pen. PeaepanbHbix 3aKk0HOB OT 07.05.1013 Ne99-
@3, ot 07.06.2013 Ne120-®3, ot 02.07.2013 Nel170-D3, ot 23.07.2013 Ne203-
@3, ot 25.11.2013 Ne317 @3, 03.03.2014 Nel1-P3, 0103.02.2014 Ne15-D3,
ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne135-D3, ot 04.06.2014Ne 148 @3,
¢ u3M; BHeceHHbIMU DenepanbHbiM 3ak0oHOM OT 04.06.2014 Nel145-®3, B pen.
Ot 03.07.2016, c u3m. ot 19.12.2016)

2. Ilpuka3z MunuctepctBa oopa3oBanus u Hayku P® ot 31.12.2015 Ne 1578 «O
BHECEHUU M3MEHEHUH B (hesiepalibHbIN rocyAapCTBEHHBIM 00pa30BaTeNbHbIN
CTaHAAPT CPEAHETO OOIIET0 00pPa30BaHNUs, YTBEPKICHHBIN MPUKA30M
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MunucrepctBa oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 mas
20121 No413».

[Tpuka3z MunuctepctBa o6pazoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O
BHECceHUU n3MeHeHul B [Ipuka3 MunucTepcTBa 00pa3oBaHus U HAYKU
Poccuiickoit @enepanmu ot 17.05.2012 Ne 413 «“O06 yTBepKaeHUU
(denepanbHOro rocy1apCTBEHHOI0 00Pa30BaTEIbHOIO CTAHAAPTA CPEAHETO
(monmHOro) 00111eTO 00PA30BaAHUS .

[Tpuka3z MunucrtepcTBa oopazoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O
BHeceHUU n3MeHeHui B [Ipuka3 MunucrepcTBa 00pa3oBaHus U HAYKU
Poccuiickoit @enepanuu ot 17.05.2012Ne 413 «“O0 yTBepkaeHUN
(benepanbHOro rocy1apCTBEHHOI'0 00Pa30BaTEIbHOIO CTAaHAAPTA CPEAHETO
(mosHOTrO0) 001IIeT0 00Pa30BaAHUS.

[Tucemo JlemapraMeHTa TOCyJIapCTBEHHOW MOJUTUKU B Cepe MOATOTOBKHU
pabouux kaapos u JAI1O MunuctepctBa oOpa3zoBanus u Hayku PO ot
17.03.2015 Ne 06-259 «PexomMeHgaluu 1Mo OpraHu3aly NoJyYeHUs: CPEHETO
oOurero o0pazoBaHusl B Ipejiesax OCBOEHUsI 00pa30BaTENbHBIX POrpaMM
cpemHero npogeCcCHOHATBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOT'O 00IIIET0
o0pa3oBaHus ¢ y4eToM TpeOOBaHMM (enepaibHbIX TOCYAaPCTBEHHBIX
00pa3oBaTeIbHBIX CTAHAAPTOB U MOIYYaeMOM MPOPECCUU WU
CHEIUATBHOCTH CPENHEro NMpodecCHOHAIBHOTO 00pa30BaHUS».

[IpumepHas ocHOBHasi 00pa3oBaTebHas IPOrpaMma CpeIHEro 00Iero
oOpa3oBaHus, 0100peHHAs penieHneM (eaepaTbHOr0 Y4eOHO-METOAMIECKOTO
o0beauHeHus 1o oo1eMy oopazoBanuio( mpoTokos ot 28 utons 2016 roga Ne
2/16-3).

bammakoB M. U., I{piranos 11, M. Meronudeckoe mocodue sl IMOATOTOBKH K
EID. — M., 2014.

bammvako M. M. Maremartuka: KH. JJI PENOIaBaTelis: METOJ. TTocooune. —
M., 2013

bammvakos M. U., Lipranos 1. Y. MeToaudeckoe mocoOne AjIs MOATOTOBKH K
E[D. — M., 2011.

I[OHOJ'IHI/ITCJ'IBHI)IC HNCTOYHHNKH

1.bammmakoB M. M. MaTtemaTuka: anredpa 1 Hauyajia MaTeMaTH4YeCKOro aHaju3a,
reomerpusi: COOpHUK 3amad TPOQWIBHONW HAMPaBICHHOCTH: ydeOd mocobme s
CTYJIEHTOB TIPO(ECCHOHATBLHBIX 00pa30BaTEIbHBIX OpPraHU3alldid, OCBAWBAIOIINX

npodeccuu u cneruaibHoctu CI10. — M., 2020.

HNHuTepHer-pecypcesl

www. fcior. edu. ru (MHpopmManmoHHbie, TPEHUPOBOYHBIE U KOHTPOJIbHbIE
Marepuaibl). wWww. school-collection. edu. ru (Enunas xomiekiuu mudpoBbIX
o0pa3zoBaTeIbHbIX
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4. KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHUSYUYEBHOM

JANCHUITIJIMHBI

KonTposb ¥ omeHka pe3ylbTaTOB OCBOCHUSI Y4YEOHOM JAUCIUILIUHBI
OCYILECTBIISIETCSL MPETOJABATENIEM B MPOLECCE MPOBEACHUS MPAKTUUECKUX 3aHSATHIA,

TECTUPOBAHMS, a TaKXKE BBIMIOJHEHUS OOYyYarOUIMMUCS TMPOBEPOUYHBIX PpadoT,
VHJIUBU1YaJIbHBIX 3aJJaHUI, IPOEKTOB, UCCICAOBAHUMN.
®opmbl 1
MEeTO/bI
KOHTPOJISI U
Pe3yabraTnl 00yuyeHus (OCBOCHHbIE YMEHHSl, YCBOCHHbIC 3HAHUA) oLeHKH
pe3yJbTaToB
00yuyeHus
JIUYHOCHIHBIX
- copMupoBaHHOCTH  TpeAcTaBieHUd o MaremaTtuke Kak | 1.CraproBas
YHHUBEPCATBHOM SI3BIKE JTUATHOCTHKA
HayKH, CPEJICTBE MOJEIUPOBAHUS SIBJICHUIN U IPOIIECCOB, HAESX U METOIaX | MOJATOTOBKH
MaTEeMaTHUKH; 00ydJaronmxcs mo
- MOHMMAaHHE  3HAYMUMOCTH  MAaTeMaTHKU  JJs  HAY4YHO- | IMIKOJbHOMY
TEXHUYCCKOTr0 mporpecca, CPopMUPOBAHHOCTh OTHOIICHHS K MATEMaTHKE | KypCy
KaK K 4aCTH OOIIIeYeIOBEYECKOI KyIbTYyphl Yepe3 3HAKOMCTBO C UCTOPUEH | MaTEeMaTUKU;
pa3BUTHSI MATEMAaTUKH, YBOJIFOIIMEH MAaTEeMaTHUCCKHUX HJICH; BEISIBJICHHC
- pa3BUTHE  JIOTMYECKOTO  MBINIJICHHUS,  MPOCTPAHCTBEHHOTO | MOTHBAIMH K
BOOOpPaKEHUSI, AITOPUTMHUCCKON KYJIbTYPbl, KPUTUYHOCTH MBIIUICHUS HA | U3YYCHUIO HOBOTO
ypOBHE, HEOOXOIMMOM IJisg Oyayiier mpodecCuoHaNbHON NeSITeNbHOCTH, | MaTepHana.
JIJIsI IPOJIOJDKEHUST 00pa30oBaHUs U caMOOOpa30BaHHS
- OBIIaJICHHE MaTeMaTHYECKUMH 3HAHUAMU W  yMEHHSIMH,
HEOOXOOUMBIMH B IIOBCEIHEBHOM JKM3HH, [ OCBOEHUS CMEXHBIX | 2. Texymmit
€CTEeCTBEHHOHAYYHBIX TUCIMILINH U TUCUUTLTNH MPOGECCUOHAIBHOTO IIUKJIIA, | KOHTPOJIb B
JUIsT TIOJTydeHHs oOpa3oBaHMsl B O0OJIacTSX, HE TpeOyrommx yriyOJeHHOU | hopme:
MaTeMaTH4YeCKOU MOATOTOBKY; - pelleHus 3a1ay;
- FOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHHUIO, B TOM YHCJE | -BBINOJTHEHUS
caM0o0o0Opa30BaHHIO, Ha TPOTSIKEHUM BCEH KU3HU, CO3HATEIBbHOE | IPOBEPOUHBIX
OTHOUIIEHHE K HENPEepbhIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCIEHIHOHW | paboT Mo Temam
npodeccuoHanIbHON U OOIIECTBEHHON JeATeIbHOCTH, pazzenon
- FOTOBHOCTh M CITIOCOOHOCTH K CAMOCTOSITEILHOM TBOPYECKOW U | TUCIUILIMHBL,
OTBETCTBEHHOU NIESITETLHOCTH; - BBITIOJTHEHUS
- FOTOBHOCTh K KOJUJIGKTUBHOM paboTe, COTPYIHUYECTBY CO | MPAKTHUYECKHUX
CBEPCTHUKAaMU B 00pa30BaTelbHON, OOIIECTBEHHO IOJE3HOH, yueOHO- | paboT;
HCCIIeI0BATENBCKON, MPOEKTHOM U APYTUX BUIAX AEATEIHHOCTH; - TECTUPOBAHMUS;
— OTHOIIICHHE K MPOQPECCHOHATLHOMN NESTeIbHOCTA KaK BO3MOXKHOCTH | - JIOMarHen
y4acThsi B  pEUICHUM JIMYHBIX, OOIIECTBEHHBIX, T'OCYJapPCTBEHHBIX, | paOOTHI;
OOIIEHAITMOHATTLHBIX TIPOOJIEM; - YCTHOTO W
MemanpeomMenHpix: MUCHBMEHHOTO
— YMEHHUE CaMOCTOSITEIIbHO OMNPEACNATh IeH ACATCIHBHOCTA H | OIPOCOB;
COCTaBJISITh IUIAHBl JICSTENIBHOCTH; CaMOCTOSITEIBHO OCYIIECTBIATH, | -
KOHTPOJIUPOBATh W  KOPPEKTHPOBATh JEATCIBHOCTH, HCIIOJIb30BATh | HCCIICIOBATEIBCK
BCEBO3MOXHBIE PECYpChl [Jisi JOCTHXKEHHUS TOCTAaBICHHBIX LeJed U | oif yueOHOI
peanu3anuu IUIAaHOB JEATEIIPHOCTH, BBIOMPATH YCHCIIHBIC CTpPATeTHH B | paOOTHI,
Pa3IMYHBIX CUTYallHsIX; -0TuéTa o
— YMCHHUE TIPOAYKTHBHO OOIIATBCSI W B3aWMOJICHCTBOBATH B | MPOJCITAHHON
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IIpOLIECCE COBMECTHOM JI€ATEJIbHOCTH, YUYWUTHIBATh MO3ULUU JPYTUX
YYaCTHUKOB JIESITEIBHOCTH, 3P (HEKTUBHO pa3peiiaTb KOHPIUKTHI;

- BIIaJICHUE HaBbIKaMHU II03HAaBaTEJIbHOM, y4eOHo-
HCCIIEI0BATENBCKON U IIPOEKTHOMN JEATEIbHOCTH, HaBBIKAMH Pa3peIleHUs
npo6sieM; CHocOOHOCTh W TOTOBHOCTh K CaMOCTOATENIBHOMY IOHCKY
METO/IOB PELLIEHUs IPAKTUYECKUX 3a/1a4, IPUMEHEHNIO Pa3JINYHbIX METOI0B
MIO3HAHUS;

- FOTOBHOCTh M CIIOCOOHOCTb K  CaMOCTOSITEJIBHOM |
MH(}OPMAIIMOHHO-TIO3HABATEIbHON  E€STEIBHOCTH, BKJIIOYas  yMEHHE
OPUEHTUPOBATHCS B PA3JIUYHBIX HUCTOYHUKAX HH(GOpPMALMU, KPUTHUECKU
OLICHMBAaThb W MHTEPHPETHPOBATH HH(MOPMALUIO, MOJYy4YaeMyK U3
Pa3IMYHBIX UICTOYHUKOB;

- BJIQJICHUE SI3BIKOBBIMHM CPEJICTBAMU: YMEHHUE SICHO, JOTMYHO U
TOYHO U3J1araTh CBOIO TOUYKY 3pE€HUS, UCIIOJIb30BaTh a/ICKBATHBIC S3bIKOBBIE
CpENCTBa;

- BJIaJICHHE HAaBBIKAaMU MTO3HABATEIBLHOMN peIeKCUM KaK OCO3HAHMS
COBEPIIAEMBIX JEHCTBHI M MBICIUTEIBHBIX MIPOLECCOB, UX PE3yJIbTATOB U
OCHOBaHUM, rpaHUI] CBOETO 3HAHUS M HE3HAHMS, HOBBIX IO3HABATEIbHBIX
3a/1a4 U CPeNICTB AJII MX IOCTUKEHHUS;

- LIEJICYyCTPEMIICHHOCTh B IOHMCKaxX M TPUHATHU PEIICHUH,
COOOpa3UTEIBHOCTh W HWHTYULMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX
MPEACTABICHUH; CIIOCOOHOCTh BOCIPUHUMATH KPacoTy U TAPMOHHIO MUPA;
npeomMemHuix:

- c(hOpMHPOBAHHOCTH TPEJACTABICHUN O MaTeMaTHKEe KaK YacTh
MHPOBOW KYJIBTYpPBI

U MECT€ MaTeMAaTHUKU B COBPEMEHHOM LHBWIM3ALMM, CIIOCO0aX OMHCAHUS
SIBJICHUH peajibHOTO MHpa Ha MaTeMaTHYECKOM SI3BIKE;

- c(hOpMHUPOBAHHOCTHh  TMPEJACTABICHHH O  MaTEMaTHYECKUX
MOHATHUAX KaK Ba)XXHEMIIMX MaTEeMaTHUYECKUX MOJAENSIX, MO3BOJISIOIINX
ONUCHIBATh W H3y4aTh pa3Hble IPOLECChl U SBICHUS; ITOHUMaHHUE
BO3MO>KHOCTH aKCHOMaTHYECKOr'0 MOCTPOCHUSI MaTEeMAaTHYECKUX TEOPHii;

- BJIaJICHUE METOJaMHU JO0Ka3aTeJIbCTB M QJITOPUTMOB PpEIICHUS,
YMEHHUE UX NPUMEHSTH, IPOBOAUTH J0KA3aTEIbHBIE PACCYXKIEHHS B XOJI€
pelIeHus 3aaay;

- BJIAJICHUE CTAaHJAPTHBIMU NPHUEMAMU PEIICHUs] PALMOHAIBHBIX WU
HMppaLMOHAIBHBIX, [MOKA3aTEJIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKUX
YpPaBHEHUH W HEPAaBEHCTB, MX CHUCTEM; HCIOJIb30BAaHUE TOTOBBIX
KOMIIBIOTEPHBIX IPOrpaMM, B TOM 4YHWCIIE Uil MOMCKA IyTH PEUIEHUs U
WJUTIOCTPALIUM PELIEHNs] YPABHEHU U HEPABEHCTB;

- c(hOpMHUPOBAHHOCTH TMPEJCTABICHUNH 00 OCHOBHBIX IOHSTHUSIX
MaTeMaTH4YeCKOr0 aHajlyd3a M UX CBOWCTBAaX, BJIAJEHHE YMEHHUEM
XapaKTepu30BaTh IOBEJEHUE (YHKIUN, HCIIOIb30BAHUE IOJYYEHHBIX
3HAHUU I OIIUCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

- BIAJCHUE  OCHOBHBIMM  MOHATHSIMH O  IUIOCKUX U
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, UX OCHOBHBIX CBOMCTBaXx;
c(hOpMUPOBAHHOCTh YMEHHs pacllio3HaBaThb I'€OMETpUYECKHUE (UTIYpbI Ha
yepTexkax, MOAEIAX U B P€aJJbHOM MHUPE; IPUMEHEHUE U3YUEHHBIX CBOIMCTB
reoMeTpUYEeCKUX GUryp U GOPMYJI IUIsl PELICHUsS] TEOMETPUUECKUX 3a/1ad U
3a7a4 C IPaKTUYECKUM COJEPIKAHUEM;

- c(hOpMUPOBAHHOCTh NPEACTABICHUN O NIpoLeccax U SBICHUSX,
HMMEIOIINX BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX
B pEajbHOM MHUpPE, OCHOBHBIX TOHATHSIX DJEMEHTAPHOH TEOpUH

BHEAYIUTOPHOMU
CaMOCTOSITEIbHON
paboTe corylacHO
WHCTPYKIIUH.

3. Hrorosas
aTTecTalusl
TIPOBOTUTCS B
dbopMme rK3aMeHa.
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BEPOSITHOCTEH; YMEHUI HAXOAUTh U OLIEHUBATh BEPOSATHOCTH HACTYIICHUS
COOBITUH B MPOCTEHIINX MPAKTHUYECKUX CUTyalHUsX ¢ OCHOBHBIC
XapaKTEePUCTUKHU CIyYalHbBIX BEJIUYHNH;

- BJIaJICHUE HABBIKAMU HMCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX
MpOoTpaMM NP PEIICHUH 3a/1ad.

[NMackans; BeraucHiaTh Kodpduuuentsl 6uHomMa HeloToHa mo dopMmyne u ¢
UCIIOJIb30BaHueEM TpeyroibHuka [lackans;

- BBIUUCIIATH BEPOSTHOCTH COOBITUH HAa OCHOBE IOJCYETa YHCIa HCXOIOB
(mpocTelue ciryvan);

- COOTHOCHTD TUIOCKHE T€OMETpUYecKHe (PUTYPhI U TPEXMEPHBIE 0OBEKTHI C UX
OMHCAHUSAMHU, YEPTEkKaMHU, H300paKEHHUSIMH; pa3inyaTh U aHAJIU3UPOBATH
B3aMMHOE PACIIONIOKEHHE (DUTYP;

- u300pakaTh TeoMeTpuueckue (GUrypbl M Teja, BBIIOJIHATH YEPTEX IO
YCIIOBHIO 33]1a4H;

- peumaTb TEOMETpPUYECKHE 3a/layd, OINUpasCh Ha HW3Y4YEeHHBIE CBOICTBa
TUIAHUMETPUUECKUX U CTEPEOMETPUUYECKUX (PUTYp U OTHOIICHUI MEXKTy HUMH,
MPUMEHsIS anreOpandeckuii 1 TPUTOHOMETPUYECKUIT anmapar;

- IPOBOJUTH JOKA3aTEIbHBIE PACCYKACHUS NIPU PEIICHUN 3a]a4, JOKa3bIBaTh
OCHOBHBIE TEOPEMBI Kypca;

- BBIYUCIIAATH JIMHEWHBIE DJIEMEHTBI W YIIBl B MPOCTPAHCTBEHHBIX
KOH(UTYypalusix, 00beMbl U IUIOMAIN MOBEPXHOCTEH MPOCTPAHCTBEHHBIX Tell
U UX IPOCTEHIINX KOMOUHAIUI;

- IPUMEHATh KOOPAMHATHO-BEKTOPHBIM METO AJISi BHIYUCICHHUS OTHOIICHUH,
PacCTOSHUN U YIJIOB;

- CTPOUTH CEUYCHHUSI MHOTOTPAaHHUKOB M U300paKaTh CEUCHUS TeJl BPAILICHUS;
UCnOIb306amb NPUOOPEMEHHble 3HAHUA U YMEHUA 6 NPAKMUYECKOU
0eamenbHOCMU U NOBCEOHEGHOU HCUHU ONA:

- TPAaKTUYECKHUX pacyeToB 1Mo (opmynam, BKIOYas (HOpMyIbI, coaeprkarime
CTeTNIeHH, paJuKalbl, JorapudmMbl U TPUTOHOMETpHUECKHE (QYHKIUH,
UCIOJNIb3YSl NpPU HEOOXOAMMOCTH CIPAaBOYHbIE MaTepualbl U IpOCTeiIne
BBIUHCIIUTENbHBIE YCTPOICTBA,

- ONUCAHUS U MCCIICIOBAHUS C TIOMOIIBIO (DYHKIMIA pealbHBIX 3aBUCUMOCTEH,
NpPEJCTaBICHUA WX TpaQUuecKu; HMHTEPIpEeTalul TpapuKoB peasbHbIX
MIPOLIECCOB;

- PpeuleHuss TeOMETPUYECKHX, (PU3MYECKHX, HKOHOMHUYECKUX M APYrux
MPUKIAIHBIX 3a/ay, B TOM YHUCJE 3a7ad Ha HaumOOJbIINE U HaUMEHBLINE
3HA4YEHHUs C IPUMEHEHUEM ammapaTa MaTeMaTHUECKOr0 aHAIIN3a;

- IOCTPOEHHUS U UCCIIEIOBAHUS POCTEUIIINX MaTEMaTHUYECKUX MOJIENIeH;

- aHaJM3a peasbHBIX YHUCIIOBBIX JAHHBIX, MPEACTABICHHBIX B BUJE IUArpamm,
rpadukoB; U1 aHanu3a UHGOPMALIUU CTATUCTUYECKOIO XapaKTepa;

- UCCIIeZIOBaHUs (MOJCIMPOBAHUS) HECIOXKHBIX MPAKTUYECKUX CUTYaIlMil Ha
OCHOBE M3YYCHHBIX (POPMYI U CBOKCTB (puUryp;

- BBIUMCIICHUS JUTHH, TUIOMIAAeH 1 00BEMOB peabHbIX 00BEKTOB IPH PEIICHUH
MPAKTUYECKUX 3aJa4, MCHOJb3ysd IpPU HEOOXOAMMOCTH CIPAaBOYHUKUA U
BBIYUCIIUTENbHBIE YCTPOMCTBA,;

- NpUOOpPETEeHUs MPAKTHUYECKOIO OIbITa AESTEIbHOCTH, MPEIIIeCTBYIOIICH
npodecCHOHAILHON, B OCHOBE KOTOPOM JIKUT JaHHbIM yueOHBIH peIMeT.

30




