MMNHOBPHAYKHU POCCUH
denepajibHOE TOCYIaPCTBEHHOE 0I0/IKeTHOE 00pa30oBaTe/IbHOE YUPeKIeHUe
BbICLIEr0 00pa3oBaHUs
«Ka3zaHckuii HAIITHOHAJILHBIN HCCJIEA0BATEILCKHI TEXHOJIOTHYECKHM
YHUBEPCUTET
KA3AHCKHNU TEXHOJIOTHYECKHNH KOJUIEJXK
(®I'bOY BO "KHUTY" KTK)

p N VTBEPKIAIO
[IOKYMEHT NOAMMCAH 3aM. gupgKropa 1o YP
QJIEKTPOHHOM NOANUCHIO ,
: P.A. TI'azu3oB

CepTtudhukat: 0090BE37FA3E767F67249B1129CBB57041 << Ol >>Wﬁeﬂﬂ 2026 T.

Bnapgeneu: Baxutos Mapat ®epanHaTtoBny

[eictButeneH: ¢ 19.03.2026 go 12.06.2027
\. J

PABOYAS ITPOI'PAMMA

OBIIEOBPA3OBATEJIBHOI'O ITPEIMETA

OV 10 «MaremaTuka»

( Hazsamnue yuebHOU OUCYUNTUHDL)

crenranbHOCTh 43.02.16 Typusm U rocTenpuruMCTBO
(wughp, cneyuanbrnocmy)

Kazansb, 2026



[Tporpamma 00111e00pa30BaTENTHLHOTO npeaMera «Marematukay
npeiHa3HaYeHa IS HM3YyYEeHHs] ~ MaTeMaTUKH B NMPOGeCCHOHAIBHBIX
00pa3oBaTeNbHBIX OPTaHU3AIUAX, PEATU3YIOMHUX 00pa30BaATEIBHYIO MPOTPaAMMY
cpenHero  obmero  oOpa3oBaHMs B TpeleNax  OCBOCHHMS  OCHOBHOIA
npodeccuonanbHoi obpazoBarensHoi porpammel CIIO (OITOIT CIIO) na 6a3e
OCHOBHOT'0 00111er0 00pa3oBaHus MPU MOJTOTOBKE CHEUAINCTOB CPEAHETO 3BEHA.

[Iporpamma pa3spabotaHa Ha ocHoBe TpeboBanuii denepanbHOro
roCcyJIapCTBEHHOTO 00pa30BaTEILHOIO CTaHIapTa CPeAHEro 001Iero oOpa3oBaHus,
NPEABIBIAEMBIM K CTPYKTYpE, COJAEPKaHUIO U pe3yJbTaTaM OCBOCHHUS YueOHOM
npeaMera «Marematuka», B coorBeTcTBuH C: I[Ipukazom Munnpocsemienust PO or
24.08.2022 1. Ne 762 «O06 ytBepxkaenuu [lopsigka opranuszaiuyd U OCyIIeCTBICHUS
0o0pa3oBaTeNnbHON JEATENBHOCTH MO O0pa3oBaTeIbHBIM IIPOrpaMma CPEIHETO
npodeccuoHanbHOro obpaszoBanus», Ilpukazom Munnpocsemenuss P® ot
12.08.2022 r. Ne 732 «O BHeceHun u3MeHeHuid B DexaepanbHbIN
locynapctBennsiii  Cranmapt Cpemnero OOmiero OOpazoBanusi», [Ipukas
Mumnrnpocemienus Poccuu ot 18.05.2023 N 371 «O6 yrBepxaenun denepanbHOi
00pazoBaTeIbHOU IPOTPaMMBbI CpeaHero o0111ero 00pa3zoBaHUsI,
PekoMenganusiMu 1Mo peaju3aliu CpeaHero oO0Iero odpazoBaHus B Mpenenax
OCBOEHMSI  00pa3oBaTeIbHOM  MPOrpaMMbl  CpelHEro  MNpoecCHOHATBHOTO
ob6pazosanus (Ilucemo Munnpocsemenusi Poccun ot 14.06.2024 N 05-1971).

CocraButenp: mpenojaBarens 001e00pa30BaTeNbHbIX TUCHUIIINH
Hypraunosa P.H.

PaGouast mporpamma 00111€00pa30BaTENBHOTO MPEIMETa PACCMOTPEHA U
yTBEPXKIEHA Ha 3acejaHuu MpPEAMETHO-IIUKIIOBOM KOMMCCHUU
0011e00pa30BaTeNbHBIX JUCIUIUIMH U COIMANIBHO — rymMaHuTapHoro iukia KTK
OI'bOY BO "KHUTVY", ITporokon Ne 7 ot «31» mapta 2026 r.

[Ipeacenarens [IIK / H.H. ®anuna/
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OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI
OBHIEOBPA3OBATEJIBHOTI' O ITPEJIMETA «MaremMaTuKa»

1.1. ObaacTb NpUMEHEHHs POrPaAMMBbI
Pabouas nporpamma yueOHON JUCHUILIUHBI SIBJISIETCS 00s13aTEIBLHOMN
4acThi0  00IIe00pa30BaTeIbHOTO IIMKJIA 00pa3oBaTeIbHOM MporpaMMbl B
coorBerctBUM ¢ PI'OC CIIO gns cneumansHoctn  43.02.16 Typusm wu
TOCTEIPUUMCTBO, YTBEPKACHHBIA MprKa3oM MunuctepctBa npocseiienus PO ot
12.12.2022 r. Ne 1100.

1.2. MecTro mnpeaMera B CTPYKTYpe OCHOBHOH mnpodeccuoHaAIbLHON
o0pa3oBaTe/ibHOI NMporpaMmbl: ydueOHas AucCIuUILInHAa «MareMaTruka» BXOAUT B
o011eo0pa3oBaTenbHbIil  1IIUKJI, ©0a30Bble y4YeOHbIE JUCIUIUIMHBI, IPEIMETHAsS
obnacth «Maremarrka u ”HHOPMATHUKAY.

1.2.1. O0mas XapakTepuCTHKA, LeJH M 3aJa4d Yy4YeOHOH JTUCUMILIMHBI.
TpeboBaHus Kk pe3yjbTaTaM OCBOEHMSI TUCUMIIIIHHBI.

PabGouast mporpamma yueOHOM aucUMIUIMHBI «MaremaTuka» 0a30BOTO
ypoBHS ~ pa3paboraHa Ha  ocHOBe  DenepaibHOr0  roCyJapCTBEHHOTO
0o0pa3oBaTeNbHOTO CTaHAapTa CpeaHero oOmero ooOpa3oBaHus, C Y4ETOM
COBPEMEHHBIX MHPOBBIX TpEOOBaHUM, MPEABABISIEMBIX K MaTEMaTUYECKOMY
00pa30BaHUIO, M TPATUIIUN POCCUHUCKOTO 00pa3oBaHUsI.

Peanuzammss  mporpammbl  o0ecrieyMBaeT — OBJAQJCHHE  KIIIOYEBBIMU
KOMIIETEHIIUSMH, COCTABISIONIMMU OCHOBY MJII CAaMOPA3BUTHUSI U HEMPEPHIBHOTO
00pa3oBaHusl, IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, TUYHOCTHOTO U MO3HABATEIHHOTO
pa3BuTUA JIMYHOCTH oOywaromuxcs. B paboueld mporpamme yuTe€Hbl HAEH U
noJyioxxeHus: «KoH1enuu pa3Butrus MaTeMaTuueckoro oopa3zoBanus B Poccuiickoii
Qenepaunn». B COOTBETCTBMH C HA3BAHMEM KOHUEHUHUH, MAaTEMATUYECKOE
0o0pa3oBaHUE JOJKHO, B YACTHOCTH, MPEAOCTABIATH KaXKIOMYy OOyYaroliemMycs
BO3MOKHOCTh JIOCTH)KCHHSI YPOBHSI MaTe€MaTUUYECKUX 3HAHUM, HEOOXOAUMOTO JIJIs
JadbHEHINeH yCIeIHON XKU3HU B oOmiecTBe. VIMEHHO Ha pelieHue 3TON 3ajadu
HalesieHa pabouas nporpamma 6a30BOTO YpOBHS.

[IpakTuueckass  MOJE3HOCTh  MaTeMaTHUKW  OOYCJIOBJIEHA  HaJIMYUEM
POCTPAHCTBEHHBIX  (OPM, KOJIMYECTBEHHBIX OTHOUIEHUH, HSKOHOMHUYECKUX
pacyeToB; HEOOXOAMMOCTHI0 MaTEMAaTUYECKUX 3HAHWW B MMOHUMAHUU MPUHIIUIIOB
YCTpPOMCTBA ¥  MCIOJIb30BAHUSI COBPEMEHHOW TEXHUKH, BOCHOPUATUA U
UHTEPIIPETalds Pa3sHOOOpPa3HOW COIMAIbHOM, SKOHOMHYCCKOM HWH(OpMamnmmy;
NPAaKTUUYECKUX MPUEMOB TE€OMETPUUYECKUX H3MEPEHUNW M MOCTPOCHUMN, UTCHUS
uH(popMaIu, NPeJCTAaBICHHON B BUAE Ta0IUL, 1UarpaMm U rpa)ukosB.
[IpyuMmeHeHne MaTeMaTU4YeCKOro CTWJIA  MBIIUICHUS, TMPOSIBISIONIETOCS B
OTIPE/ICICHHBIX YMCTBEHHBIX HABBIKAX, MPUEMaxX U METOJaX MBIIUICHUS YeIOBEKa,
npoiieccax oOOOIICHUsI U KOHKPETU3alliy, aHalli3a U CUHTEe3a, KjIaccupukaiuu u
cUCTeMaTH3aluy, AaOCTparupoBaHUsl W  aHAJIOTUH  Kak  (opMHpOBaHUU
AITOPUTMHUYECKON KOMIIOHEHTHI MBIIJIEHUS U BOCIUTAHUM YMEHUU JEHCTBOBATh
N0 3aJlaHHBIM aJITOpPUTMaM, I[IO3BOJISIIOLIECH COBEPIIEHCTBOBATh H3BECTHBIE U
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KOHCTPYHUPOBaTh HOBbIE. OOBEKTHl MATEMATUUECKUX YMO3AKIIFOUCHHM, PaBUIIa UX
KOHCTPYUPOBAHUSI  PACKPBIBAIOT ~ MEXAHW3M  JIOTHUECKUX  ITOCTPOCHUH,
CIOCOOCTBYIOT BBIPAOOTKE YMEHHI (POPMYITHPOBATh, 0OOCHOBHIBATH U JIOKA3BIBATH
CY>XJICHUSI, TEM CaMbIM Pa3BUBAIOT JIOTMYECKOE MBIIIICHUE.

OOyueHnne MaTeMaTUKe KaKk BO3MOKHOCTh Pa3BUTHUS Y OOYJAFOIINXCS TOYHOM,
palMOHAJIBHOW M  HMH(POPMATUBHOW peyd, YMEHHUs oOTOHUpaTh HauOoliee
MOAXOJISIINE SI3bIKOBBIE, CHMBOJINUECKHUE, TpadyuuecKue Cpe/ICTBA JIJIsl BRIPAKCHUS
CYXXJICHUH U HAIJISIAHOTO UX MPEICTaBICHUS.

OOmiee  3HaKOMCTBO C  METOAAMHM  IO3HAHUS  JACHCTBUTENBHOCTH,
IPE/CTaBIIEHUE O MpPEeIMETe W METOJIE€ MATeMATHKH, €ro OTIWYHUS OT METOOB
€CTECTBEHHBIX W TyMaHUTapHBIX HayK, 00 OCOOCHHOCTSAX TNPUMEHEHHUS
MaTEMaTUKHU JJIsl PEIICHHUs] HAYYHBIX W MPUKIAAHBIX 3a7a4 KaK HEOOXOIUMBIi
KOMITOHEHT OOIIEH KyJIbTYPHI.

N3yuenne wmaTeMaTUKH  CIIOCOOCTBYET  JCTETHUYECKOMY  BOCHUTAHUIO
YeJI0BEKa, MOHUMAHUIO KPAacOThl M H3SIIECTBA MAaTEMATHUYECKUX PACCYX ICHUU,
BOCIIPHUATHIO TEOMETPUIECKUX (HOPM, YCBOCHUIO UJIEH CUMMETPHH.

Henu n3yyeHusi yueOHOM AuMCHMILIMHBI «MaTemaTnka»
[IpuopuTeTHBIMU LIENAMU OOYUYEHUS MATEMATUKE SIBJISFOTCS:

-hbopMUpOBaHKE IIEHTPATbHBIX MaTEMaTUYECKUX MOHSATUN (YHUCIIO, BEIUYMHA,
reomeTpudeckas ¢urypa, nepeMeHHasi, BEpOSTHOCTb, PYHKIIHSI),00€CIeUnBaIOIINX
MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh  MaTeMaTHYECKOro  0Opa3oBaHUS
00yJaroIIMXCs;

-MOoJIBEeJIeHNE 00yYaroluXxcsi Ha JOCTYIHOM /Il HUX YPOBHE K OCO3HAHMIO
B3aMMOCBSI3M MAaTEMAaTHKHA U OKPYXKAIOIIETO MHPA, MOHHUMAaHUE MATEMAaTUKH KaK
4acTH OOIIEH KyJIbTYphl YEJIOBEUECTBA;

-pa3BUTHE MHTEIIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydarolmmxcs,
MO3HABATEJIbHOM AKTUBHOCTH, UCCIEAOBATEIbCKUX YMEHUW, KPUTUYHOCTHU
MBIIUICHUS, UHTEPECA K U3YUEHUIO MAaTEMATHUKU;

-popMupoBanue (PyHKIIMOHAIIBHOW MaTeMaTHYEeCKOW TPaMOTHOCTH: yMEHUS
pacro3HaBaTh MaT€MAaTUYECKHUE aCHEKThl B PEAJbHBIX KU3HEHHBIX CUTYyalUsX U
IpU W3YYEHUU JPYTUX YyYeOHBIX TPEIMETOB, MPOSBICHUS 3aBUCHUMOCTEH W
3aKOHOMEPHOCTEH, (opMyaupoBaTh HMX Ha fA3bIKE MaTEMaTHUKU M CO3/1aBaTh
MaTeMaTU4eCKUe MOJEIH, TPUMEHSITh OCBOCHHBIM MaTEMaTHUUYECKUN ammapar Jjis
pelieHusl MPaKTUKO-OPUEHTUPOBAHHBIX 3ajad, UHTEPIPETUPOBATh U OlLIEHUBATH
NOJIyYEHHbIE PE3YJIbTATHI.

OCHOBHBIMM JIMHUSIMH COJIEp)KaHMsI MaTeMaTuku sBJswoTcsa: "Uucna u
Beruucienusa'", "Anre6opa" ("AnreOpanueckue BbeIpakeHUs", "YpaBHEHUS U
HepaBeHCTBA"), "Havana MaTEMaTHU4YECKOT O aHanuza'", "Teomerpus"
("T'eomerpuueckue ¢urypsl u ux cBoiictBa", "V3MepeHue reoMeTprUuecKuX
BenuunH"), "BepostHocTh U cratuctuka". ConepikarebHble JIMHUA Pa3BUBAIOTCS
napajjieibHO, KaXaass B COOTBETCTBUM C COOCTBEHHOW JIOTHKOWM, OJIHAKO HE
HE3aBUCUMO OJHA OT JAPYrOM, a B TECHOM KOHTAKTE€ WU B3aumoaeucrBuu. Hx
00bEIMHSET JTOTUUECKAsA COCTABJISIONIAS], TPAAUIMOHHO MPUCYIAs MaTeMaTUKEe U
MPOHU3BIBAIONIAS BCE MATEMATHUUYECKHE KYPChI U COICPKATEIIbHBIC IMHUH.

Conepxanue pOrpaMMBbl 00111e00pa30BaTEIbHOM JACIUTIIAHBI
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«MaremaTuka» HampaBlI€HO Ha JOCTHXKEHUE pe3yJbTaTOB €€ U3Y4YCHHUS B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuerom mnpodeccruoHaIbHOM
HarnpassienHocty ®I'OC CIIO.



1.2.1 Ilnannpyemblie pe3yJbTaTbhl OCBOEHHSI 001Ie00pPa30BaTENbHON AMCUUILIMHBI B cooTBeTcTBUU ¢ PI'OC
CIIO u Ha ocHoBe PI'OC COO
Oco6oe 3HaueHre JUCIUIUTNHA UMeeT Mpy (HOPMUPOBAHHUH U Pa3BUTHH 00X kommereHmui (OK).

Koax v HaumMeHoOBaHHe

Ilnanupyemsbie pe3yJa

bTAaTbl 0CBOCHUA NHUCHUIIJINHbI

GopMHpyeMBIX O6uue (JIMYHOCTHBIE U JucuunanHapHbie (MpeMeTHbIE)
KOMIIeTeH Uit MeTanpeaMeTHbIE)
OK 01. Bei6upats B 4acTu TPYJ0OBOTO BOCIIMTAHMS:-BIIAIETh METOJAMHM JI0KA3aTEIbCTB, AJITOPUTMaMHU

CITIOCOOBI peIIeHus 3a1a9
npodecCHoHaTbHON
NeATEIBHOCTH
NPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

- TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTHU
MacTEpCTBa, TPYIOJIOOHE; - TOTOBHOCTh K
AKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOM
17§ COI[MATBLHOMN HaIPaBJICHHOCTH,
CIIOCOOHOCTh WHUILIMUPOBATh, IJIAHUPOBATH
U CaMOCTOSITEIIbHO  BBIMOJHATH  TaKYyIO
NEeATeNIbHOCTh, - HWHTEPEC K Ppa3IMYHbIM
chepam npodeccuoHaIbHON JEATENbHOCTH,
OBnazieHue yHUBEPCAIbHBIMH y4e€OHBIMU
MO3HABATEILHBIMU JCHCTBUSIMU: a) Oa30BbIC
JIOTUYECKUE JICHUCTBUSA: - CaMOCTOATEIBHO
dbopMyIUpOBaTH u aKTyaJIM3UPOBaTh
npo0iieMy, paccMaTpUBaTh €€ BCECTOPOHHE;
- YCTaHaBJIMBATh CYILECTBEHHBIH MpPU3HAK
WU OCHOBAHUS JUTSt CpaBHEHUS,
KJ1accu(pUKaIIn u 000011IeHN S,

OMPEEATh EJIH IESITEIbHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX JOCTHKCHUS;

pereHus 3a1a4; yMeHue (popmMyIupoBaTh
OTIpEICTICHNUS, aKCHOMBI M TEOPEMBI, NMPUMEHATH HX,
MPOBOJUTL JOKA3aTEIbHBIE PACCYKICHUS B XOJC
peIICHMS 3a/1a4;

- yMETh OINEPUPOBATh MOHATHSIMH: CTETICHb YHCIIA,
morapuM dYHCIa; YMEHHE BBINOJHATH BBIYUCIICHUE
3HaYCHU W  TpeoOpa3oBaHUS  BBIPAKEHUH  CO
CTENEHSIMU U JorapudmMamu, mpeoOpazoBanus IpoOHO-
pPaIMOHAIBHBIX BBIPAKEHUN;

- yMETh ONEpPUPOBATh TOHIATHSAMHU: pPAIMOHAIBHEIE,
UppaloOHANIbHBIC,  TOKa3aTelbHBIC,  CTCIICHHBIC,
jorapu(MUYECKre, TPUTOHOMETPUUYECKHE YpPaBHEHUS
1 HEPABEHCTBA, UX CHCTEMBI;

- yMETh  ONEpUPOBATH  TOHATHAMHU:  (DYHKIHS,
HETIpephIBHAS byHKIIHSA, TIPOU3BOIHAS,
nepBOoOOpa3Has, ONPEICICHHBIM WHTETpal, YMCHHE
HAXOJUTh TIPOU3BOJHBIC DJIEMCHTAPHBIX (PYHKIUH,
WCTIOJNB3YSl CIIPABOYHBIC MaTepUalbl; HMCCIEIO0BATh B

MpOCTEHIIMX clydasx GYHKIIMM HA MOHOTOHHOCT,




- BBISIBJIATh 3aKOHOMEPHOCTH U
MPOTHUBOPEUHS B paCCMaTPHUBAEMBbIX
SIBJICHUSX

- BHOCHUTb KOPPEKTHUBHI B JIEATCIILHOCTD,
OIICHUBATh COOTBETCTBHUE PE3yJIbTATOB
[1eJIIM, OIIEHUBATh PUCKH ITOCIICICTBHI
NEeSATeIIbHOCTH,

- pa3BUBATh KPEATUBHOE MBITINICHUE TIPU
pEIICHNH JKU3HEHHBIX MTPO0JIeM

0) 6a30BBIC UCCIIEIOBATEILCKIE ICUCTBHS:

- BJIQJICTh HaBBIKAMU
y4eOHOMCCIIEI0BATEIHLCKON U MPOEKTHOM
NEATETHHOCTH, HAaBBIKAMH Pa3pelIeHHUs
npoOJieM;

- BBISIBJISITH IPUYHMHHO-CJICJCTBCHHBIC CBSI3H
U aKTyaJIu3UPOBaTh 3a/1a4y, BBIJBUTATh
TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apTyMEHTBI
IS TOKA3aTeNIbCTBA CBOMX YTBEPIKIACHUH,
3a/1aBaTh IMapaMeTPbl U KPUTCPHUH PCILICHHS;
- aHAJTM3UPOBATH TIOJIYYCHHBIC B X0J1€
pEIIeHNS 3a]]a9¥ Pe3yIbTaThl, KPUTUUECKH
OIICHUBATH UX IOCTOBEPHOCTD,
MPOTHO3UPOBATh N3MCHEHHUE B HOBBIX
YCIIOBHSIX;

- YMETh NIEPCHOCHUTH 3HAHUS B
M03HABATEIILHYIO U TPAKTUYCCKYIO

00J1aCTH KU3HEIEATCIbHOCTH;

HaXOAWTh HAWOOJIBIIME W HAaWMEHbUIME 3HAYCHUS
(GyHKIMME;  cTpouTh  IpaUKM  MHOTOWIEHOB  C
MCIIOJIb30BaHUEM anmnapara MaTeMaTHYeCKOIo
aHaIM3a; NPUMEHATh MPOU3BOJHYIO IIPU pEUICHUH
3a7ad = Ha  JIBWOKEHME;  pemarb  IPaKkTHUKO-
OpUEHTHpPOBaHHbIE 3aJaydl Ha HauOoJbIIUE U
HAaUMEHbIIME 3HAYEHUS, HAa HAXOXKIEHUE IIyTH,
CKOPOCTU U yCKOPEHHS;

- YMEThb OINEpPUPOBATh MOHATUSAMH: palMOHAIbHAS
(GyHKUMA, TOKa3aTenbHass  (YHKUWSA, CTEIEHHas
byHKUMA, JgorapupmMuyecKas byHKUMA,
TPUTOHOMETPUUYECKHE (PYHKIMHU, OOpaTHbIE (PYHKIUU;
YMEHUE CTPOUTHh TpadUKUd HW3YYEHHBIX (PYHKIUH,
MCIOJIb30BaTh IpaQUKU NMpPU M3YyUYEHUHU IMPOLIECCOB U

3aBUCUMOCTEN, NPU PEWIEHUM 3a1a4 U3 JAPYTUX
y4eOHBIX TPEIMETOB W 3a7a4 U3 pPEallbHOM >KU3HU;
BBIpKaThb  (OPMyJaMH  3aBUCUMOCTH  MEXIY|
BEJIIMYMHAMU;

- YMETh pelllaTh TEKCTOBBIE 33J]a4d Pa3HbIX THUIIOB (B
TOM YHCJIE Ha IPOLIEHTHI, JOJU U 4aCTH, HA IBUKEHHUE,
paboTy, CTOMMOCTh TOBapOB U YCIYT, HAJOTH, 3a7a4u
13 00JacTH yIpaBJi€HUS JUYHBIMH M CEMEWHBIMU
(MHaHCAMU); COCTABJISITh BBIPAXKEHUS, YpPABHEHMS,
HEPAaBEHCTBA M MX CHUCTEMBI IO YCJIOBHIO 3aJayH,
MCCIIEN0BAaTh IIOJYYEHHOE pEIICHUE W OLEHUBATh
MpaBAONOA00HOCTh PE3yJIbTATOB;

- YMCTb OIICPUPOBATH IIOHATUAMM: CpCaHCC

apI/Id)MeTI/IIIGCKOC, MCAHaHa, HauOoIbIIee U




- YMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JIacTe;

- BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh
OPUTMHAJIBHBIC MOJXO0/IbI U PEIICHUS;
CIIOCOOHOCTB MX MCITOJIb30BaHUS B
MMO3HABATEJIbHON U COLMAJIbHOM MTPAKTHUKE.

HauMEHbIlIee  3HAYeHWs,  pa3max,  JHUcCIepcus,
CTaHAAPTHOE OTKJIOHEHHUE YMCIOBOr0 HaboOpa; yMEeHHE
W3BJICKATh, UHTEPIPETUPOBATH uH(pOpMaIHIo,

MpeICTaBICHHYI0O B Ta0lWiax, Ha JUarpaMmax,
rpagukax, OTPaKAMOIIYID  CBOWCTBA  peajbHBIX
MPOIIECCOB U SIBJICHUH; MPEACTABIATh MH(POPMAIUIO C
MOMOIIGI0  TaOMWIl W JWarpamm;  HCCIEAO0BATh
CTATUCTUYECKHUE JaHHBIC, B TOM YHUCJIE C IPUMECHCHUEM
rpaUIeCcCKuX METOJOB M SJIEKTPOHHBIX CPEJICTB;

- YMETh ONEPUPOBATH MOHATHUSIMHU: CITyYalHBIN OIBIT U
CIly4aiiHOE  COOBITHE, BEPOSTHOCTh  CIy4allHOTO
COOBITHSI; YMEHHE  BBIYUCIIATH  BEPOATHOCTH  C
WCIIOJIb30BAaHUEM TPaPUIECKUX METOJIOB; MPUMCHSITH
(GopMyIIbI CIOKEHUST W YMHOXKCHHS BEpPOSTHOCTEH,
KOMOMHATOpHBIE (AKTHI ¥ (GOPMYJIBI TIPU PEIICHUU
3a/la4; OICHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH;
3HAKOMCTBO CO CIyYaiiHbIMH BEJIHMYUHAMH, YMEHHUE
MPUBOJUTH TMPUMEPHI TMPOSIBICHUS 3aKOHA OOJIBIINX
YHCEJN B PUPOJIHBIX U OOIIIECTBEHHBIX SIBJICHUSX;

- yMETh OIEPUPOBATH TMOHATHUAMH: TOYKA, TMpsSMas,
MJIOCKOCTh,  MPOCTPAHCTBO,  JBYIPAHHBIA  YTOI,
CKpENIMBAIOIIUECS  TpsSMbIe, MapaLICILHOCTh U
MEPICHANKYJIAPHOCTh TPSAMBIX M ITUIOCKOCTEH, YToJ
MEXITY MPSMBIMH, YTOJI MKy MPSIMON U TIJIOCKOCTHIO,
YTOJI MEXIY IIOCKOCTSIMH, PAacCTOSHHE OT TOYKH JI0
TUIOCKOCTH, PACCTOSTHUE MEKITY




NPSIMBIMH, PACCTOSIHHE MEXIY IJIOCKOCTSIMHU; YMEHHE
MCII0JIb30BaTh MPU PEIICHUH 3a7a4 U3YUYEHHBbIE (PaKThI
U TEeOpeMbl IUIAHUMETPUHU; YMEHHE OLICHUBATh
pa3Mepbl 00BEKTOB OKPY>KAIOIIETO MHUPA;

- YMETh ONEPUPOBATh MOHATUSMU: MHOTOTPAHHUK,
CEYCHHE MHOTOIPaHHHWKA, KyO, mMapasuieNenurne],
npu3Ma, TnupamMuaa, Qurypa W TOBEPXHOCTH
BpaIlCHUs, IWIMHIAP, KOHYC, Immap, cdepa, CEUCHHS
(qurypsl BpalieHus, MIOCKOCTb, Kacarolascs chepsl,
[UJIMH]IPa, KOHYCA, TJIO0IIa/1b TOBEPXHOCTU MUPAMUJIBI,
MPU3MBI, KOHYCa, MIWIMHAPA, TIomaas chepbl, 00beM
KyOa, MPSIMOYTOJIBHOTO Napajljieenuneaa, TupamMmuibl,
NpU3MBbI, IIWIMHApPA, KOHyca, IlIapa; YMEHHUE
M300pakaTb ~ MHOTOTPAaHHUKM M TIOBEPXHOCTH
BpallleHUsl, WX CEUEHUS OT PYKH, C MOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB;
YMEHHUE pPACIO3HAaBaTh CHUMMETPUIO B MHPOCTPAHCTBE;
YMEHHUE pPACHO3HABaTh IMPABWIbHBIE MHOTOTPaHHUKHU;
YMETh  ONEpUPOBaTh MOHITUSMH: JABUKEHHE B
MPOCTPAHCTBE, TOM00HBIE (UTYPHI B TMPOCTPAHCTBE;
MCIOJIb30BaTh OTHOIIEHHE IUIOIIAIEN MOBEPXHOCTEN U
00BEMOB MTOIO0HBIX (PUTYp NP PELIEHUU 33]1a4;

- YMETh  BBIYUCISATH T€OMETPUUECKHUE  BEIUYUHBI
(mmuHa,  yroia, — IUIOmMAAb,  O00bEM,  ILJIONIAJb
MOBEPXHOCTH), MCHOJB3Yys H3y4YeHHblE (HOpPMYJbI U
METO/IbI;
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- YMEThb ONEPUPOBATH NOHATUSMU: MNPAMOYTOJIbHAS
ChCTEMa KOOPAWHAT, KOOPJAWHATBI TOYKH, BEKTOP,
KOOPJIMHATBHI BEKTOPA, CKAIPHOE MPOU3BEAEHUE, YIOJI
MEXIY BEKTOpaMH, CyMMa BEKTOPOB, MPOW3BEICHUE
BEKTOpPA HA YMCJIO; HAXOAUTh C MTOMOIIBK M3YYEHHBIX
dbopmysl KOOpAUHATBI CEPEAUHBI OTPE3Ka, PACCTOSHUE
MEXKYy IByMsI TOUKaMHU;

-YMETh BBIOMPATh MOJIXOSAIINN U3yUSHHBIM METO JIs
pellieHus 3aJa4yu, paclo3HaBaTh MAaTEMaTUYECKUE
(bakThl U MaTeMaTHUYeCKHe MOJIETU B TMPUPOJHBIX H
OOIIIECTBEHHBIX SBJIICHUSX, B MCKYCCTBE; YMEHHE
NPUBOJUTH TMPUMEPBI MATEMAaTUYECKUX OTKPBITUI
POCCHUICKON U MUPOBOW MaTeMaTUYECKON HAYKHU.

OK 02. Mcnonb30Barh
COBpPEMEHHbIE CpPE/ICTBA
MOKCKA, aHAIHN3a U
WHTEPIPETALUN
uHbOpMaIuu, 1
uH(OPMAITMOHHbBIE
TEXHOJIOTUH JIJIS
BEITIOJTHCHUS 32124
npodeccruoHaIbHON

e TENbHOCTH

B 06y1acTi IEeHHOCTH HAYYHOTO MO3HAHUSA: -
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U OOILIECTBEHHOW MPAKTHKH,
OCHOBAHHOI'O HA IHUAJIOTE KYJbTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO
MECTa B MOJIUKYJIETYPHOM MHUPE; -
COBEPILICHCTBOBAHUE SI3IKOBOU U
YUTATEIBbCKOU KyJNbTYPBI KaK CPEACTBA
B3aMMOJEHCTBUS MEXKIY JIFOAbMHU U
MO3HAHUS MUPA;

- OCO3HAaHME LIEHHOCTU HAYYHOU
NEATENbHOCTH, TOTOBHOCTh OCYILIECTBIISITh
[IPOEKTHYIO U UCCIIEOBATEIBCKYIO

CATCIBHOCTDb MHAUMBUAYAJIBHO U B I'DVIIIIC.

- yMETh OINEPUPOBATH TMOHATHUSAMHU: pallOHAIbHAS
GyHKIMSA, TOKazaTtenbHas  (QYHKIWS, CTENeHHAs
byHKIHA, norapudmuyeckas byHKIHA,

TPUTOHOMETpUUYECKUE (PYHKIIMU, OOpaTHbIC (PYHKIUU;
YMEHUE CTPOUTHh TpadUKu W3YYEHHBIX (PYHKIUH,
MCIIOJIb30BaTh TpadUKU MPU U3YYECHUU TPOIECCOB U

3aBUCHUMOCTEM, IIPU PEUIEHWH 3a1a4d U3 JIPYTHUX
y4eOHBIX NPEIMETOB W 337a4 U3 PEATbHOM >KHU3HU;
BbIpA)KaThb  (POPMyJaMM  3aBUCUMOCTH  MEXIY|
BEJIMYMHAMM;

- YMETb  ONEPUPOBATh  MOHATUSAMH:  TOXKAECTBO,
TOJECTBEHHOE npeoOpa3oBaHue, YpaBHEHHE,

HEPABEHCTBO, CCTEMa YPaBHEHUI U HEPaBEHCTB,
PaBHOCHUJIBHOCTb YPAaBHEHUI, HEPABEHCTB U CUCTEM,

11



OBnajzieHNe YHUBEPCATLHBIMU YU4€OHBIMU
MMO3HABaTEILHBIMU ACHCTBUAMU: B) paboTa C
uHGhOpMAITIECH:

- BJIAJICTh HAaBBIKAMH TIOJTyYCHUS
uHGOPMAITIN U3 UCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSTEIIHO OCYIIECTBIIATh TIOUCK,
QHAJIN3, CACTEMATU3AIUI0 ¥ HHTEPIIPETAITUIO
nH(OpMAaIUU Pa3IMYHbIX BUIOB U (hopm
MIpE/ICTaBIICHHUS,

- CO3/1aBaTh TEKCTHI B pa3IMYHBIX (hopmaTax
C Y4eTOM Ha3zHayeHUus nHOopMaIuu U
[IEJIeBOM ayIUTOpUH, BEIOMpas
ONTUMAJIbHYIO (OpPMY MPE/ICTABIICHUS U
BU3YaJU3aIINH;

- OIIEHUBAThH JIOCTOBEPHOCTD, JISTUTUMHOCTh
uH(OPMAITNH, €€ COOTBETCTBUE MTPABOBBIM H
MOPAITLHO- STUYECKUM HOPMaM;
MCIIOJIB30BaTh CPEICTBA HMH(POPMAITMOHHBIX
1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHA B
pEIICHIN KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX
W OPraHU3alMOHHBIX 33J1a4 C COOTIOCHUEM
TpeOOBaHMIA SPrOHOMUKH, TEXHUKH
0e3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHus, MPaBOBbIX U
PTUYECKUX HOPM, HOPM MH(DOPMAITMOHHON
0e30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U
3amuThl HHGOpMAIHH, HHPOPMAITMOHHOM
0€301acCHOCTH TUYHOCTH.

paloHaibHble, HppallOHAIbHbIE, I10Ka3aTelbHBIC,
CTETEHHbIE, JorapupmMuueckue, TPUTOHOMETPUIECKHUE
ypaBHEHUs, HEPABEHCTBA U CHCTEMBI; YMETh peIlaTh
ypaBHEHHUs, HEPABEHCTBA M CHCTEMBI C MOMOUIBIO
pa3IMYHBIX IPUEMOB; pemiaTth ypaBHEHUS,
HEPaBEHCTBA W CHCTEMBI C MapamMeTpoM; MPUMEHSThH
yYpaBHEHHs, HEPABEHCTBA, MX CHUCTEMBI JJISI PEIICHUs
MaTeMaTHYeCKUX 3aJad W 3aJad W3 Pa3IUYHBIX
o0nacTell HAyKu U peaibHOM KU3HU;

-YMCTb CBO6OI[HO OIICPUPOBATH IIOHATUAMM:
JIBMKCHHC, HapaHHeHBHLIﬁ IICPCHOC, CHUMMCTpPHUA Ha
IIJIOCKOCTH u B IMPOCTPAHCTBC, IIOBOPOT,

npeoOpa3zoBaHue MoA00us, MOA0OHbIE QUTYPHI; YMETh
pacmo3HaBaTh paBHBIC W TOJ00HBIE (DHUTYpPHI, B TOM
qrciie B MPHUPOJAE, UCKYCCTBE, APXUTEKTYpE; YMETh
MCIIOJIb30BAaTh T€OMETPUYECKHE OTHOIICHUS, HAXOIUTh
reOMETPUUYECKHE BEIMYMHBI (JJUHA, YTOJ, IUIOIIA[b,
00bE€M) NpH pEHIeHUH 3a7ad U3 JPYTrux Y4YeOHBIX
MPEIMETOB U U3 PEAbHOM KU3HU.

M
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OK 03 I[InanupoBath u
[peaIn30BHIBATH
COOCTBEHHOE
npodecCUOHaIbHOE U
JTMYHOCTHOE Pa3BUTHE,
peIPUHUMATETBCKY O
eI TEIbHOCTD B
npodeccuoHaaIbHON
chepe, UCIOIB30BaTh
3HAHUSA 110 PUHAHCOBOM
PaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYaIUsIX

B 005acTH yXOBHO-HPaBCTBEHHOI'O
BOCIIUTAHUS:

- chopMHpPOBAaHHOCTH HPABCTBEHHOTO
CO3HAHUs, ’TUYECKOTO TIOBEACHMUS; -
CIIOCOOHOCTH OLIEHUBATh CUTYALUIO U
NPUHUMATh OCO3HAHHBIE PEIICHMS,
OpPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

- OCO3HaHHE JTUYHOTO BKJIaJa B MOCTPOCHHE
yCTOMYMBOIO OYyILETro;

- OTBETCTBEHHOE OTHOILIEHNE K CBOUM
poauTeNsaM U (WIK) IPYTUM YjeHaM CEMbH,
CO3JaHUIO0 CEMBH Ha OCHOBE OCO3HAHHOI'O
MPUHSATHUS [IEHHOCTEW CEMENHOM KU3HU B
COOTBETCTBHUHM C TPAAULUSAMU HAPOJIOB
Poccuu;

OBnazieHue YHUBEPCATbHBIMU
PEryJIsSTUBHBIMU ACHCTBUSMH: A)
CaMOOpraHu3aLus:

- CAMOCTOSITEIBHO OCYIIECTBIISATh
MO3HABATENBbHYIO JAESTEIbHOCTD, BBISBIISATD
npo0sIeMbl, CTaBUTh U (POPMYIIUPOBATH
COOCTBEHHBIE 33]1a4M B 00pa30BaTEIbHON
NEATENbHOCTH U KU3HEHHBIX CUTYaLHsX;

- CAMOCTOSITENIBHO COCTABJIATH IUIAH
pelieHus: IpoOJIeMbl ¢ yU€TOM UMEIOIIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U

MPEANOYTEHUH;

-YyMETb ONEPUPOBATH NOHATHUAMH: pPaLUOHAJIBHEIE,
MpPpALMOHAJIBHBIE, ITOKA3aTEeIIbHbIE, CTEIICHHBIE,
morapu(pMUYECcKue, TPUTOHOMETPUUYECKHE YpPABHEHUS
1 HEPABEHCTBA, UX CUCTEMBI;

-yMeTh ONEPUPOBATH TMOHATUSAMH: MHOTOTPAHHUK,
CEUeHHEe MHOIOrpaHHHKa, KyO, mapasuienenumne],
npu3sMa, nupamuaa, Qurypa U TOBEPXHOCTb

BpallleHUs, IWIMHIAP, KOHYC, Imap, cdepa, CEUCHHS
burypsl BpalieHus, MIOCKOCTh, Kacaromasics chepsl,
[IWINH/IPA, KOHYCA, IJI0IIa b TOBEPXHOCTH TUPAMUIBI,
MPU3MBbI, KOHyCa, ITWINHAPA, TUIOMAab chepsl, 00beM
Ky0a, MPSIMOYTOJIPHOTO TIapaJUIeeuIe a, TUuPaMHIb,

[PU3MBl, LWIMHApPA, KOHycCa, Iapa; YMEHHUE
M300pakaTb ~ MHOTOTPAHHUKM M TOBEPXHOCTH
BpalllEHHsl, WX CEYEHHUs OT pPYKU, C TMOMOILIBIO

YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CPEJICTB;
YyMETh paclo3HaBaTh CHMMETPHUIO B TMPOCTPAHCTRE;
YMETh PaclO3HaBaTh MPABUIbHBIE MHOTOTPAHHUKY;
-yME€Th OIEpUPOBATh MOHATUAMH: MPSIMOYTOJIbHAS
CUCTEMa KOOPJAMHAT, KOOPJAMHATHl TOYKH, BEKTOP,
KOOPAMHATHI BEKTOPA, CKAJISIPHOE MPOU3BECHUE, YTOJ
MEXJy BEKTOpaMH, CyMMa BEKTOPOB, MPOU3BEICHUE
BEKTOpA Ha YKCJIO; HAXOJUTh C MOMOIIBIO U3YUYEHHBIX
(dbopMyT KOOPIUHATHI CEPEAUHBI OTPE3KA, PACCTOSTHHUE
MEK]Ty ABYMSI TOUKAMH.
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- 1aBaTh OIEHKY HOBBIM CUTYaIlUsIM;
CIIocoOCTBOBATH (HOPMUPOBAHUIO U
MPOSIBJICHUIO IIUPOKON IPYAULIUU B Pa3HBIX
00J1acTSIX 3HaHUH, TIOCTOSTHHO TOBBIIIATh
CBOM 00pa30BaTEIbHBIN U KYJbTYPHBIN
YPOBEHb;

0) CAMOKOHTPOJIb: HCIOJIB30BATH MPUEMBI
pedaexcun s OLIEHKU CUTYalluu, BbIOOpa
BEPHOT'O PELICHUS;

- YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO
MPUHUMATh PEIIECHUS 110 X CHUKEHUIO;

B) SMOIMOHAIBHBIA UHTEJIIEKT,
npeanoararomui coOpMUpPOBAHHOCTb:
BHYTPEHHEW MOTUBALIMH, BKIIFOYAIOIIEH
CTpEeMJICHHE K IOCTHXKEHUIO LEJH U YCIIEeXY,
ONTHMU3M, UHUIIUATUBHOCTh, YMEHHUE
NENCTBOBATh, UCXO/S U3 CBOUX
BO3MOXKHOCTEH;

- YMIIATHH, BKIFOYAIOIIECH CITOCOOHOCTD
MOHUMAaTh YMOLIMOHATILHOE COCTOSTHUE
NPYTUX, YYUTHIBAThH €T0 MPHU OCYIIECTBICHUH
KOMMYHHKAIIHH, CIOCOOHOCTH K
COUYBCTBHIO U COIEPEKUBAHUIO;

- COIIMAIbHBIX HABBIKOB, BKIIFOUAIOIINX
CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS C
NIPYTUMU JIFOABMU, 3a00TUTHCSI, IPOSIBISTH
MHTEpEeC U pa3periatb KOH(IUKTHL.
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2.  Crpykrypa u coaep:xaHue 0011e00pa30BaTeILHOIO MpeIMeTa

«MATEMATHUKA»

2.1. O0beM npeaMeTa U BUAbI Y4e0OHOI padoThI

Bup yuyeOHoii padoThI

00neM B yacax

O0beM 00pa3oBaTeIbHON IPOrPaAMMBbI AU CHUIIIHHBI 194
B T.4.

OcHOBHOE coepraHue 188
TEOpPETHYECKOE 00yUeHHe 123
[MPAKTUYECKUE 3aHATHS 43
IIpodeccnoHabHO-OPHEHTHPOBAHHOE COAEpPKAHME (COepPKaHue 22
NMPUKJIATHOT0 MO1YJIs1)

B T. U.:

TeopeTuiyeckoe o0yueHue

MPaKTUYECKUE 3aHATUSA 22
KoncyabTanust 2

IIpome:kyTOuHas aTTecTanusl (IK3aMeH) 4




2.2. TemaTH4ecKuii IJIAH U COJIEP:KAHUE THCIUTIIHMHBI

Cogepxanue yueOHOro Matepuaiia (OCHOBHOE U PO eCCHOHATBHO-

HaumenoBanue pa3nenos u N O0bem dopmupyemble
OPHEHTUPOBAHHOE), JTAOOPATOPHBIC U MPAKTHUECKUE 3aHATHUS, IIPUKIIATHON
TEM 9acoB KOMIIETEHIINH
MOAYJb (TIpY HAJTUYWH )
1 2 3 4
OCHOBHOE coJiepKaHne
18 |OK 01, OK 02, OK 03
Paznen 1. [loBTopenue kypca
MaTEeMaTUKH OCHOBHOM IITKOJIBI
Tema 1.1 Copaepxanue y4eOHOro MaTepuaa
Llens 1 3a724H MaTeMATHKH Llexb u 3a1a4 MaTEMAaTUKU TIPU OCBOCHUU CIICIIHAIEHOCTH.
[P OCBOCHUH CHCUMATIBHOCTH. |54 305116 3HaHNA 1 yMEHHS 1O MaTeMaTHKE B IPO(ECCHOHANEHOM U B
cia 1 BBIMHCIICHHS MMOBCETHEBHOM JIEATEITLHOCTH.
JleiicTBYsI HaJl TIOJIOKUTEIBHBIMHU U OTPULIATEIILHBIMU YHCIIAMH, C
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSIMHU.
JleiicTBust co cTeneHs MH, GOPMYJIbl COKPAIIEHHOTO YMHOKCHHS
KoMOMHUPOBaHHOE 3aHITUE 4
Tema 1.2 Coaeprxanne yueOHOro MaTepuaia
TIPOUCHTHEIC BHIYMCICHHS. [IpocThie MPOLIEHTHI, pa3Hble CIOCOOBI MX BhIUKcIeHUs. JIMHeHbIe, KBapaTHBIE,
YpaBHEHHUs U HEPABEHCTBA N
NpOOHO-IMHEHHBIC YPAaBHEHUS U HEPABEHCTBA
KoMOuHMpOBaHHOE 3aHATHE 4
Tema 1.3. [IpodeccronanbHO-OPUEHTUPOBAHHOE CO/IEpKaHUE (COepKaHUe TPUKIIATHOTO
[[pOLEHTHBIE BEIMUCICHHUSA B |MOJLy/Is)
NPOdECCHOHANBHBIX 32/124aX  [TpocThle U CIOKHDBIE IPOLEHTbL. [IPOLEHTHbIE BHIYHCIEHUS B
npodeccHoHABHBIX 3aa9ax
[IpakTHueckoe 3aHsITHE 4

Tema 1.4
Pemnrenue 3amad. Bxognoi
KOHTPOJIb

Conepixanue yueOHOrO MaTepuaia
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Boruricnenus u npeoOpa3oBaHus. Y paBHEHHs U HepaBeHCTBa. ['eomeTpust Ha
MI0CKOCTH

KomOuHMpoBaHHOE 3aHATHE 4
KontponbHas padota 2

Paznen 2 24  |OK 01, OK 02, OK 03

[IpsiMBbI€ M TUIOCKOCTH B

MIPOCTPAHCTBE.

KoopauHaThl 1 BEKTOPHI B

[IPOCTPAHCTBE

Tema  2.1. Coneprkanue ydeOHOro MaTepuana

OCHOBHBIC MOHATHS [Ipenmer crepeomerpur. OCHOBHBIE TMOHSATHS (TOYKA, TpsMas, IUIOCKOCTD,

CTEPCOMETPUH. pocTpancTBO).  OCHOBHBIE  AKCHOMBI  CTEPEOMETPHUHU.

PacrionoxxeHue npsiMbIX U Iepecekaromuecs,

IJIOCKOCTEH [apajuleJIbHbIE M CKPEIIMBAIOIIMECS IMpsAMBIE. YTOI MEXAYy NIpSIMBIMU B
rmpoctpancTBe. [lepneHAUKYISIpHOCTh TPSIMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIC
KoMOnHMpOBaHHOE 3aHATHE 4

Tema 2.2. Cozepkanne yueOHOro MaTepuala

[TapanienbHOCTh MPSMBIX,

NpSAMOM M IJIOCKOCTH, [TapamiensHble npsimasi ¥ TiockocTh. Omnpeaenenue. [Ipuznak. CpoiicTBa.

[UTOCKOCTEMN [Tapamnensubie wiockoctu. Onpenenenne. [Ipusnak. CpoiictBa. TeTpasap u ero
pnemeHThl. [lapamienenunen u ero snemeHThl. CBONCTBA MPOTHUBONOJIOKHBIX
rpaHeil u nuaroHanei napauuienenunena. [locTpoeHne OCHOBHBIX CEYCHUI
KoMOuHMpOBaHHOE 3aHATHE 4

Tema 2.3. Copepxanne yueOGHOro Marepraia

HepneHﬂHKyH’IpUHOCTB [leprieHAUKyIApHBIE TpsAMbIe. llapaienbHble TpsAMbIE, MEPHEHIMKYISPHBIE K

TPAMBIX, HPAMOH H ITOCKOCTH, \nyrockocty. [Tpu3HaK MepHeHMKYIAPHOCTH IPAMOM U IIIOCKOCTH

[HIocKocTer KoMmOMHMpOBaHHOE 3aHATHE 4

Tema 2.4.
IlepnieHAMKYJISIP

Copepxanue yueOHOTO MaTepHana
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1 HaKJIOHHasA. Teopema o Tpex

[ICPHICHINKYIIIpAX [lepnienauKkyssap 1 HakJIOHHAsA. TeopeMa 0 Tpex NepHeHAUuKYJIApax. Yol MeXIy
MPSIMOM U TUIOCKOCTBIO. YTOJ MEXTy IIocKocTAMU. [leprnienuKynsapHbie
riockocTu. PaccrosiHus B mpocTpaHCTBE
KoMOMHUPOBAHHOE 3aHITHE 4
Tema 2.5. ConeprkaHue yueOHOTO MaTepraa
KoopauHaTthl 1 BEKTOPHI B
JlexapTOBbI KOOPAMHATHI B ITpocTpaHcTBe. BekTops!l B ipocTpancTBe. CioXkeHUe
[IPOCTPAHCTBE
pocip 11 BBIUNTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha yKcio. CKkalsgpHOe
rpousBeeHne BEKTOpoB. [Ipocreiiire 3a1aum B KOOpAUHATaX
IIpakTHyeckoe 3aHATHE 4
Tema 2.6. [IpodeccrnoHanbHO-OPHEHTUPOBAHHOE COIEpKaHUE (CoIep KaHUE TIPUKIIATHOTO
[IpsiMble U TIIOCKOCTH B MOJTYJIs1)
[IPAKTHYECKUX 3a7ja9ax B3anMHOe pacosioKeHue NpsAMbIX B IIpocTpaHCcTBe. IlapamiensHOCTs IPSIMON U
[JI0CKOCTH, MMAPAJIIENIbHOCTD INIOCKOCTEN, IEPIEHANKYIIIPHOCTD IUIOCKOCTEMH.
PacriosioxeHne NpsiMbIX U IJIOCKOCTEN B OKpY’KarolieM Mupe (IpupoJe,
ApXUTEKTYype, TEXHUKE). PelieHne npakTuKo-OpueHTUPOBAHHBIX 3a7a4
IIpakTHyeckoe 3aHITHE 2
Tema 2.7 Coneprkanue ydeOHOTo MaTepuana
Pemenne 3anau. Ipsimele u -
Pacnionosxenue npsMbIX U MIIOCKOCTEN B MpocTpaHcTBe. [leprieHIuKyasspHOCTD U
[JIOCKOCTH, KOOPJAUHATHI U .
[apajlyIeIbHOCTD NMPSIMBIX U INIOCKOCTEN. JleKapTOBbI KOOPAMHATHI B
BEKTOPBI B IPOCTPAHCTBE
rpocTpaHcTBe. BekTopsl B npocTpancTBe. ClI0%KEHNE U BBIYUTAHUE BEKTOPOB.
'YMHOKEHUE BEKTOpa Ha yucio. KoopanHaTel BEKTOpa
KontposnpHas pabota 2
Pasnen 3. 26 |OK01,0K 02, OK 03
(OCHOBBI TPUTOHOMETPHH.
TpuronomeTpuyeckue
byHKIIUU
Tema 3.1 Coneprxkanue yaeOHOro MaTepuana
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TpuroHomerpudeckue

(GyHKIMU TPOU3BOJIBHOTO yIJIa,

Panuannas MEpa yria. HOBOpOT TOYKH BOKPYT Ha4ajia KOOpAUHAT. OHpCI[eJ'IeHI/Ie
CUHYCa, KOCUHYC4, TAHI'CHCA U KOTAaHI'CHCA. 3Haku CHUHYCa, KOCUHYCa, TAHI'CHCA U

qucCiia KOTAHI'€HCA M0 YE€TBEPTAM. 3aBUCUMOCTb MEXKYy CUHYCOM, KOCUHYCOM,
TAHI€HCOM M KOTAHT€HCOM OJHOTO M TOTO )K€ yIJia
KomOnHupoBaHHOE 3aHATHE
Tema 3.2 Cozepxanne yueOHOro MaTepuaa
OcHoBHbIC TpuroHomeTpuveckue ToXaecTBa. [IpeoOpazoBaHwMs MIPOCTEUIIIHX
TPUTOHOMETPUICCKHE TPUTOHOMETPUUYECKUX BbIpakeHU. CHHYC, KOCUHYC, TAHT'€HC U KOTAHI'€HC YIJIOB
TOXK]IECTBA oL 7 —0.
[[pakTHYEeCKOE 3aHATHE
Tema 3.3 ConiepkaHrie yaeOHOT0 MaTepuraja
Tpuronomerpudeckue O06acTh ONpeAeIICHUs] 1 MHOYKECTBO 3HAUYCHUN TPUTOHOMETPUIECKUX (PYHKITUH.

(byHKLIMH, UX CBOICTBA U
rpaduxu

YETHOCTB, HEYETHOCTD, MEPHOANIHOCTh TPUTOHOMETPHUYECKUX (YHKIIUH.
CgoiicTBa 1 rpaduku GyHKIHHA y = COS X, Y = sin X, y = tg X, y = ctg x. Cxxatue u
pacTsbkeHre rpagukoB Tpuronomerpudeckux Gpynkiuii. [lpeodpaszoBanue
rpad)uKOB TPUTOHOMETPHUECKUX (DYHKITHIA

KomOuHMpOBaHHOE 3aHATHE

Tema 3.4 CopaeprkaHue y4eOHOr0 MaTepuaia

O6partHbie OO6partHbie TpUroHomMeTpuueckue pyHkuuu. x cBoiicTBa u rpaduxmy.
TPUTOHOMETPUUYECKHUE

byHKIIUN KoMOMHHpPOBAaHHOE 3aHITHE

Tema 3.5 ConeprxaHue yueOHOro MaTepuaia

TpuroHomerpuyeckue

YPaBHCHU U HECPABCHCTBA

YpaBHeHHe cOs X = a. YpaBHEHHUE sin X = a. YpaBHEHHUE tg X = a, ctg x = a.
Pemenrie TPUrOHOMETPUYECKHUX YpaBHEHUN OCHOBHBIX  THIIOB:
[IpOCTENIIINE TPUTOHOMETPUUYECKHE YPABHEHUS, CBOSIINECS K KBAJPAaTHBIM.,
pelaeMble pa3noKeHUEM Ha MHOXKHUTEIH, OAHOpoaHbIe. [IpocTeiinue
TPUTOHOMETPUUECKUE HEPABEHCTBA

KoMOuHMpOBaHHOE 3aHATHE

Tema 3.6
Pemnrenue 3amad.

CopepxaHue yueOHOT0O MaTepHraa
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OCHOBBI TPUTOHOMETPHUH. [Ipeobpa3oBanue TPUTOHOMETPUYECKUX BbIpakeHU. Pemienne
Tpuronomerpryeckue TPUTOHOMETPUUECKUX YPAaBHEHHUI U HEPABEHCTB, B TOM YHCJIE C UCIIOJIb30BAHUEM
byHKITUN CBOMCTB (pyHKIIMI
KonTpoabHas pabora 2
30 |OK 01, 0K 02, OK 03
Paznen 4. CreneHu U KOPHU.
CreneHHas, noka3areiabHas U
norapudmuueckas GyHKIUN
Tema 4.1 ConeprxaHue yueOHOro MaTepuaa
Crenennas GpyHKLHMS, €€ > =
. bynKus, [ToHsITHE KOPHS N-0M CTENEHU U3 IEUCTBUTEIBHOrO uncia. OyHKuuu y = % "
cBoiictBa. [Ipeo6pazoBanue . . .
. . [ux cBoiicTBa U rpaduku. CBoiicTBa KOpHS n-oii crenenu. [Ipeobpa3zoBanue
BBIpKCHUH C KOPHSIMH N- 0¥ .
MPPALMOHAIIBHBIX BBIPAKEHUI
CTETNIEHU
KoMOMHMpOBaHHOE 3aHATHE 4
Tema 4.2 Coneprxkanue y4eOHOro MaTepuana
CaoticTpa [ToHsTHE CTENEHU C pallOHAIbHBIM Moka3aTeneM. CreneHHble GYHKINU, UX
CTCTICHH C PalMOHANBHBIM U |cpojicTBa 1 rpaduKu
IEHCTBUTEIIbHBIM
OKA3aTEISIMU KoMOuHMpOBaHHOE 3aHATHE 4
Tema 4.3 Coneprkanue ydeOHOro MaTepuasa
Pewenne =
. |PaBHOCHJIBHOCTh MppAllMOHAJIbHBIX YPAaBHEHHI. MeTobl UX pelleHus
MPPAIMOHAIBHBIX YPAaBHCHUM
KoMOMHMpOBAaHHOE 3aHATHE 4
Tema 4.4 Coneprkanne ydeOHOro MaTepuaia
[TokazarenbHast QyHKIMS, €€ =
. CreneHb ¢ MPOU3BOJIBHBIM JACHCTBUTENBHBIM MOKa3aTeneM. OnpenenexHue
cBoricTBa. [loka3aTenbHbIe . o
MoKa3aTeIbHON (YHKIIMHU U €€ CBOHCTBA. 3HAKOMCTBO C TPUMEHEHHEM
YPABHCHWA 1 HCPABCHCTBA rokasareiabHOU (GyHKIUU. Pemienue nokasaTenbHbIX ypaBHEHUN METOJOM
YpaBHHBAHHUS NTOKa3aTeIEH, METOJIOM BBEJECHUSI HOBOM IEPEMEHHOM,
(dbyHKIIMOHATBHO-TpauueckuM MeToIoM. PerieHne nokasareabHbIX HEPABEHCTB
[IpakTHueckoe 3aHsATHE 4

Tema 4.5

ConeprxaHue yueOHOro MaTepuasa
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Jlorapudm yncna. CoiicTa jgorapudmon. Onepanus sorapupmMupoBaHus

KoMOuHMpOBaHHOE 3aHATHE 4
Tema 4.6 CopaeprxaHue yu4eOHOro MaTepuasa
Jlorapupmuueckas ¢pyukiuss, Jlorapupmudeckas ¢yHkuus u ee cBoicTBa. IlonsTHe norapupmMUIEcKoOro
¢ CBOMCTBA. ypaBHeHusa. Orepanusi MOTEHIUPOBAaHUSA. TpHU OCHOBHBIX METOJA pElICHUs
JTorapugmudeckue ypaBHer s, PIOrapupMUIecKux ypaBHEHUM: (GyHKIIMOHATBHO-TpahUIECKUH, METO/T
HepaBeHCTBA MMOTCHLIUPOBAHMSI, METOJ BBEJCHHS HOBOW mepemMeHHOW. Jlorapudmuyeckue
HEPaBEHCTBA
[IpakTHueckoe 3aHsTHE 4
Tema 4.7 [IpodeccroHanbHO-OPHEHTUPOBAHHOE CO/IEpKaHKE (COepKaHue MTPUKIATHOTO
Jlorapudmel B mpupose u MOYJIST)
TEXHHUKE [Tpumenenue norapudma. Jlorapupmuueckas cnupaib B nipupoze. Ee
MaTeMaTHYECKHE CBOMCTBA
[IpakTudeckoe 3aHATHE 4
Tema 4.8 Coneprkanue ydeOHOro MaTepuana
Pemenne 3agau. CrenenHas, Z
CreneHHas, mokasaTtenpHas u jorapugmuyeckas GpyHkiun. Pemenue ypaBHeHMi
MoKasaTeabHas U
norapupmuueckas pynkuuu  [KoHTponbHas pabora 2
Paznen 5. IIpousBoaHas u 42 |OK 01, OK 02, OK 03
nepBooOpa3Has GyHKIUN
Tema 5.1 Coneprkanne y4eOHOTo MaTepuasa
[ToHsITHE TPOU3BOIHOIA.
DOpPMyJTEL H PABHIA [Ipupaienue apryMeHuTa. [Tpupamenne GyHKIHM. V3az[atm, MPUBOJISIINE K
[ bepennmpopanus MOHATHIO TMpPOoU3BOAHONW. OmpeneneHue MPOU3BOJHON. AITOPUTM OTBICKAHUS
rpousBogHOM. Popmynsl quddepenuuponanus. [Ipasuna quddepeHrpoBanus
KoMOuHMpoBaHHOE 3aHATHE 6
Tema 5.2

[ToHsiTHE O HEMPEPBIBHOCTHU
¢byHKIIMHA. MeTo1 HHTEpBAaJIOB

Copepxanne yaeOHOTO MaTepuaa

[Tonstue HempepbiBHON ¢yHKIMU. CBoiicTBa HemnpepbhiBHOW (yHKIMH. CBA3b
MEXIy HEMPEPHIBHOCTEIO U AU(GEepeHIINPYeMOCThI0 (PYHKIIMM B  TOYKE.

AJITOPUTM pELLIEHUS] HEPABEHCTB METOJIOM UHTEPBAJIOB
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KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 5.3
['comerprueckuii u
(bu3nveckuil CMbICI

Copepxanue yueOHOTO MaTepHana

["eomeTpruecKuil CMbICT IPOU3BOAHON (PYHKIIUH - YTIIOBON KO3 HUIIUEHT
KacaTelbHOU K rpaduky GyHKIUU B TOYKE. Y paBHEHHE KAacaTeIIbHOH K TpaduKy

[IPOU3BOHOM N
(yHKIIUU. AJITOPUTM COCTABJICHUS yPaBHEHUS KacaTeIbHOHN K TpaduKy QyHKITUN
y=f(x)
[IpakTHueckoe 3aHsITHE

Tema 5.4

MOHOTOHHOCTH (DYHKITUH.
ToukM dKCTpEMyMa

Coneprxkanue yueOHOTo MaTepHaia

Bo3zpacranue u yosiBaHue (pyHKIMH, COOTBETCTBUE BO3pacTaHUs U yObIBaHUS
(yHKIMHU 3HaKy TPOU3BOAHON. 3a7jauu HA MAaKCUMYM U MUHUMYM. AJITOPUTM
uccriefoBaHus (PyHKIIMK U IOCTPOEHHUS ee rpaduka ¢ MOMOIIbIO TPOU3BOIHOM

KoMOuHMpOBaHHOE 3aHATHE

Tema 5.5
VccnenoBanue QyHKIMA 1
MMOCTPOCHHE TPa(UKOB

Copepxanue yueOHOTO MaTepuana

HccrnenoBanue (I)YHKI_II/II/I Ha MOHOTOHHOCTB U ITOCTPOCHUC l"pa(pI/IKOB

KomOuHMpoBaHHOE 3aHATHE

Tema 5.6
Han6osblee 1 HanMEHbIIIEE
3HAa4YCHUsT QYHKIIUN

Copepxanue yueOHOT0 MaTepuana

HaxoxaeHne HauboIbIIero 1 HANMEHbIIEro 3HaYCHUH (PYHKINN, TOCTPOSHUE
rpauKOB C UCTIOIH30BAHUEM allllapaTa MaTeMAaTUYECKOTO aHaJIHM3a

KomOuHMpOBaHHOE 3aHATHE

Tema 5.7

Haxoxxnenue onTUMaJILHOTO
pe3yJibTaTa ¢ TOMOIIBIO
MPOU3BOAHON B MPAKTUYECKHUX
3amadgax

[IpodeccrnoHanbHO-OPHEHTUPOBAHHOE CO/IEpKaHME (COAepKaHNE TPUKIIATHOTO
MOTYJIs1)

Haumensbiiee n HanOosbIliee 3HaUCHUE PYHKITAN

HpaKTI/I‘-IGCKOG 3aHATHUC

Tema 5.8

[lepBooOpa3Has HyHKIMH.
[IpaBuia HaXOXKICHUS
MEepBOOOPA3HBIX

CoJieprkaHre y4eOHOr0 MaTepHraia

O3HaKOMJICHHE C MOHATHEM HHTErpaia U nepBooOpasHoi s pyHKmuu y=f(x).
Pemenue 3amad Ha CBs3b NEPBOOOpA3HOW W €€ TMPOHW3BOMHOM, BBIYMCIICHUE
MepBooOpa3Hol s naHHOW GyHKIUH. Tabnwma ¢opmMyn Uisi HaXOXKICHUS
nepBooOpa3HbIX. M3ydeHne npaBuiia BEIYUCICHHUS IEPBOOOPA3HOI
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KoMmOuHMpOBaHHOE 3aHATHE 4
Tema 5.9 Conep:xanue yueOHOro MaTepuana
[1nomaas KpHBOIHHEHHOM 3aaun, MPUBOIAIINE K TIOHATHIO ONPEACICHHOTO HHTETPalia - O BHIUUCIICHUH
tpanenuu. Popmyna HeroroHa TIOIIAN KPUBOJIMHENHOM Tpaneunu. [lonsatue onpenenéHHoro HHTErpaa.
-JleiibHuIa ["eoMeTpUYUECKHii U (PU3NIECKUI CMBICIT ONPEAEIeHHOro uuTerpaia. @opmyia
HrproTona - Jleitoauma. Pemenne 3a1a4 Ha MpuMEHEHNUE UHTETpaJia Jist
BBEIYHUCIICHUS (PU3NICCKUX BEITUYHH U TUIOIIAIEH
[IpakTudeckoe 3aHATHE 4
Tema 5.10 ConeprxaHue yueOHOro MaTepuaa
Pemenue 3anau. [IpousBogHas
u nepeooGpasHas pynkiuu.  |[POPMYIIbI U IIpaBuIia muddepennupoBanus. MccnenoBanue QyHKIHIHA ¢
MMOMOIIIBI0 TPOU3BOAHON. Hanbonbiiee 1 HauMeHblee 3HaUeHUs (QYHKIIUH.
repBooOpasHoi. [IpumMeHeHue mepBooOpasHOi
[IpakTH4ecKoe 3aHATHE 2
KonTponbHas pabota 2
Paznen 6. 34 |OK 01, OK 02, OK 03
MHOrorpaHHUKH u
Tella BpaIllCHUs
Tema 6.1 Conepanue yueOHOro MaTepuana
[Ipu3ma, mapannenenumnen, -
[Tpu3Mma (HaKJIOHHAs, psiMasi, MpaBUIbHAas) U e€ 3neMeHThl. [lapamienenumne.
KyO, MIpaMKIa U UX CCUCHHUS N N
CBoiicTBa pssMOyTOJIBHOTO napasuienenunena. Ky6. [Tupamuna u e€ anemMeHTHI.
[IpaBuibHas nupamuaa
KomOnHupoBaHHOE 3aHATHE 6
Tema 6.2 ConeprkaHre yueOHOro MaTepuaa
[IpaBuIIbHbIC MHOTOTPAHHUKI  [[Tiomas HOBEPXHOCTH  MHOTOIPaHHHMKOB.  IIpocreiiime  KOMOMHALIUH
B KA3HA MHOTOIPAHHHKOB. BBIUHCIICHHE 3JIEMEHTOB MPOCTPAHCTBEHHBIX ¢Guryp (péodpa,
muaroHaiu, yriibl). [IpaBiuiibHbIE MHOTOTPaHHUKH
KomOnHupOoBaHHOE 3aHATHE 6
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Tema 6.3

CCUCHUA

[{unuHap, KOHYC, IIap U UX

[IpodeccroHanbHO-OPHEHTUPOBAHHOE CO/IEpKaHKE (CoepKaHne TPUKIIATHOTO
MOJLYJIST)

[{uinuap, xoHyc, cdepa u map. OCHOBHbIE CBOWCTBA HPSMOro KpPyroBOTO
LWIMHApPA, OPSIMOro KpYyroBoro KoHyca. I3o0paxkeHue Ten BpalleHHs Ha)
miockoctu. IlpeacraBienne 00 yceu€HHOM KoHyce. CeueHHs KOHYycal
(mapasuieIbHOE OCHOBAHHUIO U MPOXOJAIIEE Yepe3 BEPIINHY), CEUSHUS LUIHMHIPA
(mapasuienabHO M MEPIEeHANKYIISIPHO OCH), CEYeHHUsIX mapa. Pa3BépTka nunuHapa u
KOHYyCa

[IpakTHueckoe 3aHsATHE

Tema 6.4
OO0BEMBI U IUIOMIAIU
[MOBEPXHOCTEH TeJ

Coneprxkanne ydeOHOro MaTepuana

O0beM mpsiMoyToNIbHOTO Napasuienenunena. Oovem Kyda. O6beMbI PSAMOiA
npu3Mbl 1 IinHApa. O0beMbl TUpaMUIbl U KoHyca. O0beM mapa

KOM6I/IHI/Ip0BaHHOG 3aHATHUC

Tema 6.5
[ Ipumepsl
CHUMMETpUH B podeccuu

[IpodeccroHabHO-OPHEHTUPOBAHHOE COAEPIKAaHUE (COAEePKAHHUE TTPUKIIATHOTO
MOTYJIs1)

[ToHsiTHE O CUMMETPHHU B IPOCTPAHCTBE (LICHTPAJIbHASI, OCEBasl, 3ePKaIbHAs).
O06001IeHNEe TIPEACTaBICHNHN O IPAaBUIBHBIX MHOTOTPaHHUKAX (TETpa’ip, KyO,
OKTas’ap, oJeKasip, nkocasap). [Ipumepsr cummeTpuii B mpodeccun

[IpakTHueckoe 3aHsTHE

Tema 6.6

Pemenue 3amauy.
MHOrOrpaHHUKH U TeJla
BpaILICHUS

Coneprkanre yudeOHOro MaTepuasa

OOBEMBI U IJIomaan IMMOBCPXHOCTH MHOI'OTPAHHUMKOB M TCJI BPpAlICHUA

KomOuHMpOBaHHOE 3aHATHE

KontponbHas pabota

BEPOATHOCTEN U

Pasnen 7. DneMeHThl Teopun

MaTEMATHUECKOI CTaTUCTUKHA

14 |OK 01, OK 02, OK 03

Tema 7.1

CoOsbITHE, BEpOATHOCTH
coObITus. CrioskeHue u
YMHOKEHHE BEPOATHOCTEN

CopepxaHue yueOHOTO MaTepHraa

CoBMecTHBIE U HECOBMECTHBIE COOBITHsS. TeopeMbl O BEPOSTHOCTH CYMMBI
cOOBITUI. YCNOBHAsE BEPOSITHOCTh. 3aBUCHUMBIE W HE3aBHCHUMBIE COOBITHSI.
Teopembl 0 BEpOSITHOCTH MPOU3BEICHHS COOBITUI
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KoMOHMHUPOBAHHOE 3aHITHE 4
[IpodeccroHanbHO-OPHEHTUPOBAHHOE COZIEPKaHKE (COAep KaHNe IPUKIIaTHOTO
Tema 7.2 MOJTy1s])
BeposSTHOCTb B OTHOCHTENbHAS YaCTOTA COOBITHSI, CBOMCTBO €€ YCTOWYMBOCTH. CTaTHUCTUUECKOE
POdECCHOHANBHBIX 3afauax  [QNPEACTCHNE BEPOATHOCTH. OLEHKA BEPOSTHOCTH COOBITHS
[IpakTUyeckoe 3aHATHE 2
Tema 7.3 Cogeprxanne y4eOHOr0 MaTepHaia
] . Buasl cinyyaliHbix BennuuH. OnpeneneHne JUCKPETHOM CIly4ailHOM BEJIMYUHBI.
JluckpeTHas ciryyaiHast o L
3aKOH pacrpeieseHus: AUCKPETHOH ciydaiiHoi BennuuHbl. Ee uncionbie
BEJIMYMHA, 3aKOH €€ X APAKTEPHCTHKH
I HUS
paciipencie KomOnHupoBaHHOE 3aHATHE 2
Tema 7.4 CopepxaHue yueOHOTO MaTepuaa
3anaun [lepBuuHas 00pabOTKa CTATUCTUYECKUX JTaHHBIX. UNCIIOBBIE XapaKTEPUCTUKU
MATCMAaTUIECKON CTATUCTUKU. |(cpenHee apudMeTHUecKoe, MelnaHa, pa3max, aucnepcus). Pabora ¢ tabaumamuy,
rpadukamu, TuarpaMmmamu
KomOuHMpOBaHHOE 3aHATHE 4
Tema 7.5 Coneprkanue yaeOHOro MaTepuana
DJIEMEHTHI TEOPUH " » =
8 Busl cOOBITHIA, BEPOSTHOCTH COOBITHH. ClIO’KEHHE U YMHOXKEHHE BEPOSTHOCTEH.
BEpOATHOCTEN 1 JlvckpeTHas cilydaiiHasi BEJIMUMHA, 3aKOH €€ pacipeneneHus. 3agadn
MATCMATHICCKOM CTATUCTURI |\ reMaTUYECKOM CTATHCTUKH.
KontponbHas padota 2
Koncynbranus 2
IIpomexyTounas arrecTanus (IK3aMeH) 4
Bcero: 194
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3. YciaoBus peaju3anuy NporpaMMbl 0011eo00pa3oBaTeibHON AUCHUIIINHbBI
«MaremaTuka».

3.1. /las peaau3anuy NporpaMMbl AMCHHMILIMHBI I0KHBI ObITH MPEAYCMOTPEHBI
clJiedyIolIMe cCrieaIbHble IOMeLIeHHUs :

Peanuzauust mporpamMmbl AMCHUIUIMHBL TpeOyeT HalW4yus y4yeOHoro kaOuHeTa

MaTE€MaTUKH.

Obopyodosanue yuebHo20 kabunema:

OcBoeHne  mporpamMMbl  y4e€OHOW  JHMCIUILIMHBI «MaremaTtuka»
npeanonaraer Hannuue B GPI'bOY BO "KHUTY" KTK, B koTtopoM peanusyercs
oOpazoBaTenbHasl MporpamMma cpeaHero oOiiero oOpa3oBaHUs B TMpejaesiax
ocoerust OIIOII CIIO nHa 6a3e ocHOBHOro o00ImIero oOpa3oBaHuUs, Yy4yeOHOTO
KaOWHeTa, B KOTOPOM MMEETCS BO3MOKHOCTh OO€CIEeYUTh CBOOOJHBIN TOCTYMN B
WNHuTtepHeT BO Bpemsi yueOHOTO 3aHSTHS M B MEPUOJ BHEYUEOHOU NeSITeIbHOCTH
00yJarommxcs.

[Tomemenne  kaOuHera  ymoBieTBOpsieT  TpeOoBanus  CaHUTapHO-
snuaemMuoniornueckux npaBuin U HopMmatuBoB (CanlluH 2.4.2 Nel78-02) wu
OCHAILIEHO THUIOBBIM OOOpPYJOBaHUEM, YKA3aHHBIM B HACTOSIIMX TpeOOBaHUSAX, B
TOM YHCJIE CHELUATU3UPOBAHHOW y4eOHOM MeOeNbl0 M CpeACTBaMU OOy4eHUS,
JOCTaTOYHBIMH I BBIMIOJHEHUS TPEOOBAaHWMH K  YPOBHIO TOJATOTOBKH
00yJarommxcs.

B xaOunere wumeeTcss MyJNbTUMEAHIHOE O0OpYAOBaHHE, MOCPEICTBOM
KOTOPOTO YYaCTHUKM 0O0pa30BaTebHOIO MpoIecca MOTYT MpOCMaTpUBaTh
BU3YaJIbHYI0O  HMH(POpMALMIO IO  MaTeMaTHKe, CO3[aBaTb  IPE3EHTALUH,
BUJI€OMATEPHUAIIbI, UHBIE JOKYMEHTBHI.

B coctaB  y4eOHO-METOAMYECKOTO M  MaTepUaIbHO-TEXHUYECKOTO
oOecrieueHrs MPOrpaMMbl Y4eOHOW JNUCHMIUIMHBI «MaTemaTuka» BXOMST:
MHO2OQVHKYUOHANbHBII — KOMNWJIEKC — npenodasamens;  HA2AOHble  NOCOOUs.
(Komnnekmvl yYyeOHbIX Mabauy, NIAKamos, HACMEHHbIX Kapm, HOPMpemos
8bLOAIOWUXCSL VYEHBIX U Op.); UHOOPMAYUOHHO-KOMMYHUKAMUBHbIE CPeOCmed;
IKPAHHO-38YKOBblEe NOCOOUSL, KOMHJIEKM MEeXHUYECKOU OOKYMEHmMAayuu, 8 mom
yucie nacnopma Ha cpeocmeda o0yYyeHus, UHCMPYKYUU NO UX UCHONb308AHUIO U
mexuuke bezonacHocmu, oubIUOMeyHbIl POHO.

3.2 UndopMannoHHOe odecnieyeHne 00yueHust

B OuGnauoreunsiii (GoHm BXOAAT Y4YEOHUKH, YUECOHO-METOIMYECKHUE
koMruiekTel  (YMK), oOecrneunBaroniue OCBOSHHWE Y4eOHOW  AUCIUTIIMHBI
«MareMaTrnka», PEKOMEHJOBAaHHBIC WU JOIMYIIEHHbIC ISl KMCIOJIb30BaHHUS B
npo¢eCCUOHATIbHBIX 00pa3oBaTeIbHBIX OpraHu3aIusX, peanu3yroImx
00pa3oBaTeIbHYI0 TIPOrpaMMy CpEIHEro oOIero oOpa3oBaHHMS B Tpeaesiax
ocBoenus OITOII CITO na 6a3e 0CHOBHOT'O OOIIIEro 00pa3oBaHMs.

26



buOnuoreunblii  (QOHI JAONONHEH SHUMKIONEAUSMHU, CIPABOYHUKAMM,
HAy4YHOM MW HAYYHO-NONYJIIPHOW JINTEPATYpOM W JPYyTrOHW JIUTEPATYpPOH IO
maTematuke. B mporecce OCBOEHMsI MPOrpaMMbl Y4eOHON JTMCHUIUIMHBI
«MareMaTtnka» CTYJEHTBI HMMEIOT BO3MOXHOCTb JOCTylla K JJIEKTPOHHBIM
y4eOHBIM MaTepHajgaM o0 MaTeMaTHKe, UMEIOIIMMCS B CBOOOIHOM JOCTYIIE B CETU
WNHuTtepHeT (37€KTPOHHBIM KHUTAM, IPAKTUKyMaM, TECTAM).

s evlnonneHus npakmuueckux 3a0anutl CmyoeHmam Heodxooumo umems
NPOCMOU U Yy8emHvle KApanoawiu, JTUHEUKy, JACMUK, YUPKYdb, MPAHCROPMUD U

KaNbKYAAmop.
OcHoBHas1 1uTEpPaTYypa

HpI/I N3YUYCHUHN JUCHHUIIJINHBI «MareMaTrkKa» B KQU€CTBE OCHOBHBIX HCTOYHUKOB U

OCHOBHbIE HCTOYHUKH
uHpopmanuu

KounvecTBO 3K3eMILISIPOB

1.Maremaruka: anrebpa 1 Hauaja
MaTeMaTH4YECKOr0 aHaJIn3a,
reomeTpusi. Ainrebpa u Hauaja
Marematndeckoro aHanmsza 10-11
KJ1acchl (0a30BbIN U yTTyOJICHHBIH
ypoBHH): yueOnuk / I1I. A. Anumos,
1O. M. Kossirun, M. B. Tkauésa [u
ap.]. — 11-e u3n., crep. — MockBa:
[IpocBemienue, 2023. — 463,

OBC «Znaniumy
https://znanium.com/catalog/product/208
9825

Hoctyn ¢ nmo6oit Toukn MaTEpHET TIoce
peructpanuu aapecoB KHUTY

2. Maremaruka: anredpa v Hadasa
MaTEeMaTUYeCKOro aHajau3a,
reomeTpus. ['eomerpus. 10-11
kJjacc. ba3oBwlil U yriyOJIeHHbII
ypoBHH : yueOnuk / JI. C. AtaHacsH,
B. @. byry3zos, C. b. Kagomiies [u

[Ipocsemienne, 2023. — 287

ap.]. — 11-e u3n., crep. — Mockaa :

9BC «Znaniumy

https://znanium.com/catalog/product/208
9980

Hoctyn ¢ mo6oii Touku MHTEpHET
MIOCJIE PETUCTPALIMU aPECOB
KHUTY

3.Maremartuka: Y4eOHUK /
bammakoB M.M. — DnekTpoH. 1aH.
— Mocksa: KnoPyc, 2022 — 394
C.

OBC https://book.ru/
https://book.ru/book/943210

Hoctyn ¢ no60it Touku MaTEpHET noce
peructpauuu agpecos KHUTY

4 Maremaruka. [TpakTukym:
Y4eOHo-mpakTH4ecKoe mocoodue /
bammakoB M.1. — DneKkTpoH. AaH.
— Mocksa: KnoPyc, 2021 .— 294 ¢

ObC https://book.ru/
https://book.ru/book/939104

Hoctyn ¢ no6oit Touku MaTEpHET moce
peructpauuu agpecoB KHUTY

5.Anre0pa 1 Havaa aHaJIM3a:
ydyebHoe nmocobue i cro / H. B.
BoromonoB. — DJIEKTPOH. JaH. —

OBC https://urait.ru/
https://urait.ru/viewer/algebra-i-nachala-
analiza-511954#page/14
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Mockaa: IOpair, 2022 .— 240 c.

Hoctyn ¢ nmo6oii Touku MaTEpHET noce
peructpauuu aapecoB KHUTY

6.Maremaruka : y4eOHHK J1s cIio /
H. B. boromonos, I1. H.
CamolineHko. — 5-e u3f., nep. u

JO0T.— DJEKTPOH. AaH. — MoCKBa:
Opaiit, 2022 — 401 ¢

OBC https://urait.ru/
https://urait.ru/book/matematika-511565
Hoctyn ¢ nmo6oit Toukn MaTEepHET Toce
peructpanuu aapecoB KHUTY

JlonoiHUTE IbHAS JIUTEpaTypa

B kauectBe

JOIIOJIHUTCJIBbHBIX HCTOYHHKOB

uH(pOpMaIMl PEKOMEHIYEeTCs

UCIIOJIB30BaTh CJIENYIOLIYIO JIUTEPATypy:

JlonmoiHUTEIbHbIE HCTOYHUKH
HHpopMauu

KosnuecTBo 3K3eMILISIPOB

1.ITpakTueckue 3aHATUSA 110
MaremaTuke B 2 4. Yacth 1 : yuebHOE
rmocooue mig cuo / H. B. boromosos.
— 11-e u3n., iep. u gomn .—
DneKkTpoH. 1aH. — Mocksa: FOpaidr,
2022 — 326.c.

OBC https://urait.ru/
https://urait.ru/book/prakticheskie-
zanyatiya-po-matematike-v-2-ch-chast-1-
512668

JocTyn ¢ mo6oit Toukn MaTEpHET moce
peructpamuu agpecos KHUTY

2.IIpakTrueckue 3aHATUS 11O
MaTeMatuke B 2 4. YacTs 2 : yueOHOe
nocobue s cro / H. B. boromornos.
— 11-e u3n., nep. u gomn.—
OneKTpoH. naH. — Mocksa: FOpair,
2022 — 251 ¢

OBC https://urait.ru/
https://urait.ru/book/prakticheskie-
zanyatiya-po-matematike-v-2-ch-chast-2-
512669

Hoctyn ¢ mo6oi Touku MHTEpHET mocie
peructpauuu aapecos KHUTY

4. OmenpueHko, B. II. Maremaruka:
yueonuk / B.Il. Omenpuenko, H.B.
Kapacenko. — Mocksa : UTHOPA-M,
2023.—349 ¢

OBC «Znantum»
URL:https://znanium.com/catalog/produc
/1910544

Pexum gocryna: nmo nognucke KHUTY

5. Hlunoma, JI. M. Maremartuka:
yuebHoe mocobme / JI.M. Illumoga,
A.E. IIIunoB. — Mocksa : UH®PA -
M, 2020. — 238 c.

9BC «Znanium»

URL:https://znanium.com/catalog/produc
t/1127760

Pexum nocryna: mo nognucke KHUTY

DJIeKTPOHHbIE MCTOYHUKU MHPOPMAITUN

[Tpu n3ydyeHnn TUCIUILTNHEI «MaTteMaTukay MpeayCMOTPEHO UCTIOTh30BaHUE
AIIEKTPOHHBIX HCTOYHUKOB MH(OpMAITUH:

1. Dnexrponnsiit karanor YHUILL KHUTY: Pexxum nocryna: http: //ruslan.

kstu.ru/

2. OBC «Jlanb»:Pexxum ngocrymna: https://eJanbook.com

3. Oo0pazoBatenbHas miatrgopma «kFOpaiity: Pexxum nocryna: https://uratt.ru/
4. OBC «Znanium.com»: Pexxum nocrtyna: http://znanium.com/

Hayunas snexktponnas 6ubnuoreka https: //elibrary.ru/
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4. KOHTPOJIb ¥ OLIEHKA Pe3yJIbTATOB OCBOCHHS 00111e00pa30BaTe/IbHOM

JTUCHHUILINHBI

KOHTpOJIB N OICHKA pE3yJIbTATOB OCBOCHUA O6H.I€O6p330BElT€JIBHOﬁ JUCITHUITIINHBI

pPacKpbIBAlOTCSL  4epe3

JTUCIUIIIIMHAPHBIC

pE3yJIbTaTHI,

HaIpaBJICHHLIC

dbopmupoBaHrue OOMMX U TPOPECCHOHATBLHBIX KOMIETEHIMM MO pasaeiaMm u
TEMaM COJIepKaHUs y4eOHOTO MaTepuania.

Obmas/npodeccuonanbHas
KOMIICTEHITHSI

Pasnen/Tema

Turm oneHoYHbBIX MEPOIPUATHUA

OK 01. Br1buparb cmocoOb!
penieHus 3a1a4
podecCHOHANTEHON
JIESTEILHOCTH
MIPUMEHHUTENEHO K
Pa3JIMYHBIM KOHTCKCTaM

P 1, Tema 1.1, 1.2, 1.3 II-o/cl,
1.4.

P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5,
2.6 T1-o/c, 2.7

P 3, Temnr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P4, Temn1 4.1,4.2,4.3,4.4,
4.5,4.6,4.711-0/c, 4.8,4.9,

4.10

P 5, Temsr 5.1, 5.2, 5.3 Ilo/c, 5.4,
5.5,5.6

P 6, Temn 6.1, 6.2, 6.3, 6.4,

6.5, 6.6, 6.7 I1-o/c, 6.8

TectupoBaHue

VYeTHBIi onpoc
MaremaTuuecKkuil TUKTaHT
NupuBuayanbHas
caMoCTosTeIbHAs paboTa
[IpencraBnenue pe3ynbTaToB
MIPaKTHYECKUX paboT 3amura
TBOPYECKHUX paboT
KoHnTtponsHas pabota
Brimmonmnenue 3amanuii Ha
JK3aMeHe

OK 02. Hcnone3osate | P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4. TectupoBaHue
COBPEMEHHbIE cpenctea | P 3, Temnr 3.1, 3.2, 3.3, 3.4, YerHbIi ompoc
TIOKCKa, aHanM3a u|3536 MaTreMaTU4eCKUM TUKTaHT
HWHTEpIpeTaluu P 6, Temr1 6.1, 6.2, 6.3, 6.4, WunuBunyanbHas
uH(pOpMaIWH, u|6.5,6.6,6.7I1-o/c, 6.8 caMoCTosATeIbHAsA paboTa
rH(OPMAITOHHBIE P 7, Temn 7.1, 7.2 I1-o/c, [IpencraBnenune pe3ynbpTaToB
TEXHOJIOTUHU IS BBINIOIHEHUA | 7.3, 7.4 MIPaKTHYECKUX paboT 3amura
3amaq npodeccroHaILHOM TBOpYECKHX paboT
JIeATETbHOCTH KoHnTtponsHas pabota
Brimosinenue 3amanuii Ha
JK3aMeHe
OK 03. IInamupoBats wu | P 1, Temal.1,1.2,1.3 II-o/c, 1.4. TectupoBaHue
peanu3oBeIBaTh coOctBeHHoe | P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5, | YcTHbIH ompoc
npogeccuoHaNbHOE u | 2.6 IT-o/c, 2.7 MatemaTndecKkuil JUKTaHT
JIMYHOCTHOE pazsutue, | P 3, Temnr 3.1, 3.2, 3.3, 3.4, WnauBunyansHas
MIpeaNPUHUMATENBCKYIO 3.5,3.6 caMmocTosTeIbHas paboTa
eI TeNLHOCTD B| P4, Temr4.1,4.2,4.3,4.4, IIpencrapienue pe3ynbTaToOB
npodeccuoHanbHOi  cdepe, | 4.5, 4.6, 4.7 I1-o/c, 4.8, 4.9, MIPaKTUYECKUX padoT
HCIONIB30BaTh 3HaHMA 10 | 4.10 3ammTa TBOpYECKUX paboT
(unaHcoBo# TpamorHOoCcTH B | P 6, Temsl 6.1, 6.2, 6.3, 6.4, Kontponshas pabota
Pa3THIHBIX KU3HEHHBIX | 6.5, 6.6, 6.7 I1-0/c, 6.8 Brinonnenue 3a1anuii Ha
CUTyalUsAX P 7, Temn 7.1, 7.2 I1-o/c, 3K3aMEHE

7.3,7.4
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