MHUHHCTEPCTBO HAYKH | BbIcIIero obpasosanus Poccuiickoii Oeaepainy
JIbichBeHCKHI PuHan deepatbHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTEIbHOTO YUPEXKACHHS
BBICIIEr0 00pa30BaHUs
«[lepMcKHii HAMOHAILHBII HCCIE0BATEbCKHI NOJIMTEXHHYECKHI YHHBEPCHTET)

VIBEPIKIIAIO
I;I.otnnpexro JA® ITHUITY

ChE e Uk 2026T.

H
£
v(:x ‘ Vs
LY
. 5
¢ o g 55
oy grress”

PABOYASI IPOTPAMMA YYEBHOI'O IIPE/IMETA

Ipeamer: MATEMATHUKA

®opma 00yueHHs1: OUHAs

YPOBeHb npmbeccuonam,noro 06pa303anml: CpeaHee HDO(bECCI/IOHEUII:HOe

0o0pa3oBaHue

06p33OBaTeﬂbHaﬂ nporpamMma: noAroToBKH CIIELMAJIMCTOB CPEAHEIO 3B€HA

O6mas Tpyaoémkocthb: 340 vac.

Cnenunanbnoctb: 13.02.07 DaekrpocHabxeHUe

JIsickBa, 2026



PaGouas mporpamma yueGHoro npeamera «MaTtemMaTHkay pa3spaboTaHa Ha OCHOBAHUH:

— ®depepabHOTO roCyIapCTBEHHOI'O 06pa3oBaTebLHOTO craHgapra CpeIHero
npoecCHOHAIBHOTO  00pa3oBaHus,  YTBEPKIAEHHOTO  NPHUKA30M MunucTepCcTBA  MPOCBEIICHHUS
Poccuiickoit ®enepamun «16» anpesns 2024 r. Ne 255 no cnenmansaocty /3.02.07 Dnexmpocraboicenue;

— deepabHOrO  IOCYJaPCTBEHHOTO — 00pa30BaTEPHOrO  CTaH/ApTa  CPEAHEro ofrero
o6pasosanms (PI'OC COO), yrsepxaennoro Munobphaykn Poccun 17 mas 2012 roma Ne 413
(moceHss pelaKus);

— deepanbHOil 06pa30BaTENIBHON MPOrpaMMBI CPEAHEr0 OOIIEro obpasosanus (©OII COO),
yTBepIKIeHHOH MuHKCTEpeTBOM npocBenienns Poceuiickoii Deepaiuu 18 mas 2023 roma Ne 371 (c
UBMEHEHUSAMU),

— VyeGHOro miana o4Hoi (opMbl 00yuenus no creunaabHoctu 13.02.07 Snexmpocnaboicenue,
YTBEPIKIEHHOIO « 2&1 » 0L 2026T.

— PaGoueil mporpaMMbl BOCIHTaHMs 10 cremuanbHocTd  13.02.07 DnexmpocHaboicenue,
yTBepxIenHol « A 7» OA- 2026

C yyemom:

— IlpumepHoii paGoueii mporpaMMbl 001Ie06pa3oBaTeNLHON AUCHHILIIEBL «Maremarnkay s
npoecCHOHATBHBIX 00pa3oBaTE/IbHBIX OPraHU3alMi, OZOOPEHHOH Ha 3acelaHUH [Tegaroruyeckoro
cosera ®I'BOY JIITO UPIIO npotokoiom Ne6/2025 ot 18.04.2025

Pa3paboTuuk:
[TpenoaBaresnb BBICIIECH KaTerOpH A ‘ A.C. boGposa

Penensenrt:

Kanj. Tex. HayK M.E. Xainxo

Pa6oyas IporpaMma paccMOTpeHa i 0100peHa Ha 3ace/IaHuH MPE/IMETHON (IMK/I0BOH) KOMHCCHH

Ecmecmeennonayunvix oucyuniun (IIHK EH/])« / £ » OA 2026 r., MpoToKoJ Ne _& X

ITpencenarens LK EHJL . /L M.H. Anranaes

COT'JIACOBAHO - .
Hauvanpaux YMO JI® [THUITY [7l/u= T.B. INamkuna

Mertoauct CITO C% H.B. CrenanoBa
e



1 MACHOPT PABOYEM ITPOT' PAMMBI
YYEBHOI'O HPEIMETA «MATEMATHUKA»

1.1 O6snacTh npuMeHeHHs1 pado4eil MPOrpaMMbl

[Iporpamma y4yeOHoro mnpenmera «MaTemaTuka» SIBISETCS YacThio 00I1e00pa30BaTENbHOTO
y4eOHOTO IMKJIA MMPOrPaMMBbI OJATOTOBKU CIEIMAIMCTOB CPEIHETr0 3BEHA MO CHEIHAIBbHOCTH CPEIHETO
npodeccnoHaibHOTO  0OpaszoBanus: 13.02.07 DOnexmpocnaboicenue mexnonocuyecko2o Tpoduis

npoQecCHOHATILHOTO 00pa30BaHMUsI.

1.2 Mecro y4yeOHOr0o mpeaMeTa B CTPYKType OCHOBHOW mnpodeccuoHAIbHOM
o0pa3oBaTe/IbHOM NPOrPaMMbl
«Marematukay siBnsercs yaeOubM npeamerom GI'OC cpennero obmiero oopazoBaHus.
Yposenb ocBoeHus yueOHOTO npeamera B cooTBercTBUH ¢ DI'OC cpennero odmiero oopasoBaHus
0a30BBIH.
Oco0Ooe 3HaueHue y4eOHbIN npeamer uMeer npu popmuposanuu u pazsutuun OK 01, OK 02, OK

03, OK 04, OK 05, OK 06, OK 07, IIK 1.1.

1.3 leau u 3a7a4u yuyeOHOro mpeaMera — TpeOGoOBaHHMs K pe3yJibTaTaM OCBOEHHsS Y4eOHOTIo
npeaMera
esn yueOHOro npeamera:

— (opmupoBaHuE IEHTPATbHBIX MATEMAaTUYECKUX MOHATHH (YUCIO, BEIMYHMHA, T€OMETpUYecKas
¢burypa, nepemMeHHasi, BEpOATHOCTh, (YYHKIIHS), 00ECIIEUNBAIOIINX PEEMCTBEHHOCTh U MEPCIEKTUBHOCTD
MaTeMaTH4eCcKOro o0pa3oBaHus 00yJarOIIUXCS;

— - moJBeJeHHEe O0Yy4YaroIMUXCsl Ha IOCTYHMHOM JUIsi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKd U OKPYXKAIOUIero MHpa, TMOHMMaHHWE MaTEeMaTHMKH KaK 4YacTH oOOIIed KyJbTyphl
4YelI0BEYECTBA;

— - pa3BUTHE MHTEIUIEKTyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 0O0yJaromuxcs, No3HaBaTEIbHOMN
AKTUBHOCTH, HCCIIEJOBATENLCKUX YMEHUW, KPUTHUYHOCTU MBIIUICHHS, HHTEpeca K HU3YUCHHUIO
MAaTE€MAaTHUKU;

— (opmupoBaHue (YHKIIMOHATBFHOW MaTeMaTHYeCKOM TpaMOTHOCTH: YMEHHS paclo3HaBaTh
MAaT€MaTHUYECKHE aCMEKThl B PEANbHBIX KM3HEHHBIX CUTYalUSIX U MPU U3YUYEHUU APYTUX JUCLUUIUIMH,
MPOSIBIIEHUSI 3aBHCHUMOCTEH M 3aKOHOMEPHOCTEH, (QopMynHpoBaTh HMX Ha S3bIKE MaTeMaTHKU U
CO3/1aBaTh MaTEeMaTUYECKUE MOJIEIHN, TPUMEHSATh OCBOEHHBIM MaTeMaTUYECKUM anmapar AJis peuieHus
MPAKTUKOOPUEHTUPOBAHHBIX 3ajad, 3a/a4 MpodecCHOHATBHON NEesITeNbHOCTH, WHTEPIPETHUPOBATh U

OLCHUBATH MMOJIYUCHHBIC PC3YJILTATHI.



2 INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

«MATEMATUKA»

Kox u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

HJIaHI/IpyeMbIe pe3yJjbTaThbl

Oo6uue JAucuunimHapHblie (IpeaMeTHbIe)
OK 01 Hanuuue  momusayuu  x  0OyueHuro u | IIPol1. Bmagenne MeTomaMH IOKAa3aTeIbCTB,
Buvioupams  cnocoovt  pewenusa  3a0ay | TUYHOCMHOMY PA3GUMUIO aIrOpUTMaMu penieHus 3aJ1a4; yMEHUE
npogheccuonanvhoi deamenvrnocmu | [ omosnocmos K camopazeumuro, | GOPMyIUPOBATh  ONPENEICHUsI, aKCHOMBI W
nPUMEHUMENbHO K PA3AUUHBIM | CAMOCMOAMENTbHOCIU U CAMOONPEOENeHUIO TEOPEMBI, MPUMEHSTh "X, MIPOBOJIUTH
KOHmeKcmam Osnaoenue HaBbIKAMU yueOHO- | MOKa3aTeIbHBIE PACCYKIEHUS B XOJI€ PEIICHUS
uUccne008amenbcKoll, NPOeKmMHoOU U COYUAIbHOU | 3aad;
oesmenbHOCIU. IIP62. VYmenue onepupoBaTb MNOHATHSIMU:
B yacTu Tpy10BOIr0 BOCIMTAHMSI: CTENeHb 4YHCla, JiorapudM dHClIa; yMEHUe
— TOTOBHOCTH K TPYAY, OCO3HAHHWE IIEHHOCTH | BBHIIOJIHATH BBIYHCJICHHUE 3HAYCHHI u
MacTepCTBa, TPYI0JIIO0HE; npeoOpa3oBaHusl BBIPAKEHUH CO CTEMEHSIMH H
— TOTOBHOCTh K AaKTHBHOW  JeSITEIbHOCTH norapupmMamy, npeoOpa3oBaHus AIpoOHO-
TEXHOJIOTHYECKOH " COITMAJIbHOM | PALIMOHATIBHBIX BBIPAKCHUH;
HaIPaBJIEHHOCTH, CHOCOOHOCTh WHHUIIMUPOBATH, IIP63. VYmenuwe onepupoBarth  TOHATUSAMU:
IUIAHUPOBATh U CaMOCTOSATEIBHO BBINOJIHATH | PAHMOHAIIBHBIC, nppanroHaJIbHbIC,

TaKyI0 ACATCIIbHOCTD,

— MHTEpec K pa3IMYHBIM cdepam
po(eCCUOHATILHOM JIeITEITLHOCTH,
OBjaiecHHe YHMBEPCAJbHBIMH  y4eOHBIMM
NMO3HABATEJILHBIMH €l CTBUSIMU:
a) bazosvie no2udecKue Oetcmeust.
— CaMOCTOSITEIILHO (bopmyIupoBaTh "

aKTyaJIM3HpOBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

— yCTaHaBJIMBATh CYIIECTBCHHBIH MPU3HAK WU
OCHOBAHHMS JUIsSi CpaBHEHUS, KiacCU(DUKAIUU |
000011IeHHS;

— ONpEeNeNATh IIeNU JCATEIILHOCTH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU UX JTOCTHKCHHUS,

MoKasaresibHble, CTENEHHbIE, JIOTapu(pMUUECKUE,
TPUTOHOMETPHYECKHUE YPAaBHEHHUS U HEPaBEHCTBA,
UX CHUCTEMBI,

IIP65. VYmenue omnepupoBaTh  MOHSITHUSMH:
paroHagbHas byHKIMS, nokasarejabHas
byHKIHS, CTEIEeHHAas byHKIHS,
JorapudmMudeckas byHKIHS,
TpUroHOMeTpHueckue  (QyHKIUH,  OoOpaTHBIE

(GYHKIIUM; YMEHUE CTPOUTHh I'paMKH M3Y4EHHBIX
GbyHKIUH, KCTOJIb30BaTh IPaUKU MPU U3YUYEHUH
IIPOLIECCOB U 3aBUCUMOCTEW, IIPHU PELICHUH 3a7a4
U3 JIpyruxX Y4eOHBIX TNpeAMETOB M 3a7ad U3
pearbHOM  KM3HM;  BBIpaXatb  (opMylaMu
3aBHCHMOCTH MEXIY BETMUNHAMM;

IIP66. VYmeHue pemiaTb TEKCTOBBIE 3a/Ja4yu




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJibTaThI

Oo0mue

JucnuinHapHble (IpeaMeTHbIE)

— BBIABJIATH 3aKOHOMCPHOCTU W HPOTHUBOPCUUSA
B paCcCMaTprUBACMBbIX ABJICHUAX,

— BHOCHUTbH KOPPCKTHUBLI B JACATCIBHOCTD,
OLCHUBATb COOTBCTCTBUC PC3YJILTATOB MLCIIAM,
OLCHUBATb PUCKHU HOCJ'ICJICTBI/Iﬁ JACATCIIBHOCTH,

— pa3BUBaTh KPEATHBHOC MBIIIJICHUE IPU
pEIICHUH KU3HEHHBIX TIPOOIEM

0) 6azosvie ucciedosamenbckue 0eucmeaus:

— BIAJIETh HaBBIKaMU y4eOHO-
HUCCIIEIOBATEILCKON Hu MPOEKTHOM
NEeSITEITLHOCTH, HaBbIKaMH pa3perreHus
npooseM;

— BBIABJISITh NIPUYMHHO-CJICJACTBEHHBIC CBS3U U
aKTyaJIM3UpOBaTh 3a/lady, BBIABUTATH THUIIOTE3Y
€€ peHIeHHWs, HaxOIUTh apryMEHThl IS
JI0Ka3aTelIbCcTBa CBOMX YTBEPXKIACHHH, 3a/1aBaTh
napameTpbl U KpUTEPUH PEIICHHUS;

— aHaJM3UPOBATH MOJTYYCHHBIC B X0OJI€ PEIICHUS
3a/1a4d PE3yJbTaThl, KPUTHYECKH OLICHUBATh HMX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHUE B
HOBBIX YCIIOBHUSIX;

— yMeTh MePEHOCUTh 3HAHHUA B
MO3HABATEIILHYI0 M MPAaKTHYECKyl o0nactu
JKU3HEAEATENLHOCTH;

— yYMeTh HHTETPHUpPOBATh 3HAaHUSA W3 Pa3HBIX
y4eOHBIX MPEAMETOB;

— BBIABUTATh  HOBBIE  HJCH,
OPUTMHAJIBHBIE MOIX0/Ibl U PELICHUS;
— CIIOCOOHOCTH uX HCIIOJIb30BaHMS B
MO3HABATEIbHOM U COIMATBHOM MPAKTUKE

npeaiaraTtb

Pa3HbIX TUIOB (B TOM YHCJI€ HA IPOLEHTHI, JOJIH
M 4YacTH, Ha JABWXKEHUE, paboTy, CTOMMOCTb
TOBapOB M YCJIyr, HAJOTHW, 3aJadd u3 olnactu

yIpaBJICHUS JNYHBIMHA u CEMEMHBIMU
dbuHaHCaMM); COCTaBJISITh BBIPAYKCHHS,
YpaBHEHHSI, HEPABEHCTBA M HUX CHUCTEMbI IO
YCIOBHIO  3aJa4yM, HCCIEN0BATh ITOJY4EHHOE
pelieHne W OICHUBATh  MPaBAOINOJA00HOCTH
pE3YNbTATOB;

IIPG6Y9. YMeHue onepupoBaTh MOHATUSAMHU: TOUKA,
npsiMasi, TJIOCKOCTh, IPOCTPAHCTBO, JIBYTPaHHbBIN
yrou, CKpeIIHBaoIuecs npsiMbIe,
HapajyIeNIbHOCTh U NMEPNEHAUKYIAPHOCTh MPSIMBIX
U IJIOCKOCTEH, Yroja MeXIy MpsAMBIMU, YIroi
MEXIy MNpsIMOW M IJIOCKOCTBIO, YTOJ MEXAy
IUIOCKOCTSIMH, ~ PAacCTOSIHUE  OT  TOYKH  JO
IUIOCKOCTH,  PAacCTOSHUE  MEXIYy IPSIMBIMH,
paccTosiHUE  MEXIy IIJIOCKOCTSMM;  YMEHHUeE
UCMOJb30BaTh NPH PELICHUH 33734 HU3y4YeHHbIE
GakThl W TEOpeMbl IUIAHUMETPUU; yMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIErO
MUDA;

[IP610. VYmeHue omnepupoBaTh NOHATHAMU:
MHOTOI'pDAaHHHMK, CEYEHHE MHOIOIpaHHHKa, KYO,
napajiesienunes], npusMa, nupamuaa, gurypa u
MOBEPXHOCTh BpAIEHUs, IWIMHIP, KOHYC, ILIap,
cdepa, cedyeHus: (GUrypsl BpalleHHs], MIOCKOCTb,
Kacaromasicss  cepsl, IWIKHApPA, KOHYca,
IUIOINAb TOBEPXHOCTH MHUPaMUIbI, IPU3MBI,
KOHYCa, MWINHApa, MJIoaas chepsl, 00beM Kyoa,
IPSMOYTOJIBHOTO Tapajiesienunesia, MUpaMHIbL,
OpU3Mbl, LMIMHIpPA, KOHYca, IIapa; YyMEHHe
n300pakaTb MHOTOTPDAaHHMKM M TIOBEPXHOCTH
BpallleHHs], UX CEYCHHMs OT PYKH, C TOMOIIBIO




Koa u HauMeHoOBaHue () OpMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJibTaThI

Oo0mue

JucnuinHapHble (IpeaMeTHbIE)

YEpTEXKHBIX HHCTPYMEHTOB U  DJIEKTPOHHBIX
CPEICTB; YMEHHE pacno3HaBaTb CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE pacro3HaBaTh
IIPaBWJIbHbIE MHOTOI'PaHHUKH;

I[TP611 VYmenue omnepupoBaTh MOHATHUSIMU:
JBUKEHHE B MPOCTPAHCTBE, MOJOOHBIE (DUTYPHI B
IIPOCTPAHCTBE; HCII0JIb30BaTh OTHOIIIEHHE
TJIOMIAIEH TTOBEPXHOCTEM M 00BEMOB IMOJOOHBIX
buryp npu peuieHnu 3aaay;

IIP612. VYmeHue BBIUHUCIATE T€OMETPUUYECKHE
BEJIMYMHBI (JJIMHA, Yroji, IUIouaab, O0O0beM,
IUIONIA/Ib TIOBEPXHOCTH), HCIOJIb3YS H3y4YEHHBIE
(bOopMyIBI U METOJIBI,

[IP613. VYwmenue omnepupoBaTh MOHATHSIMH:
PSAMOYTOJIbHAS cucreMa KOOpJIMHAT,
KOOPJAMHATBl ~ TOYKH, BEKTOP, KOOPIAMHATHI
BEKTOPA, CKaJSIPHOE MPOU3BENICHUE, YIOJI MEXKIY
BEKTOpPAMH, CYMMa BEKTOpPOB, IIPOM3BEICHUE
BEKTOpa Ha YHCJIO; HAXOAUTh C IOMOUIbIO
U3YYEHHBIX (OPMYII KOOPAUHATBHI CEPEIUHBI
OTpPE3Ka, PACCTOSIHUE MEXK/Y IByMs TOUKAMH;
I1P614. VYmenue  BbIOMpaTh  TOJXOJSIINN
M3YYEHHBI METOJX JUId peuleHus  3aJadd,
pacmo3HaBaTh ~ MareMarudyeckue  (akTel |
MaTeMaTUYeCKUEe MOJEIM B MPUPOJHBIX U
OOIIECTBEHHBIX SBJIECHUIX, B MCKYCCTBE; YMEHHUE
IIPUBOJUTH IPUMEPHI MATEMAaTHUYECKUX OTKPBITUIN
POCCUICKON U MUPOBOM MaT€MaTU4ECKON HAYKH




OK 02

Hcnonvzosams coepemennvie cpeocmea
HOUCKA, aHanu3a U UHMepnpemayuu
uHpopmayuu, u UHGoOpmayuonHsvle
mexHonocuu 0N GblNOJIHEHUsA  3a0ay
npogheccuonanvHoil deamenbHocmu

T'omognocmy K Camopazeumuio,
CamoCmosimenbHOCMu U CaMOONpeoeseHUIo

OcsoenHvle 00YUAIOWUMUCS MeXHCHPEOMemHble
NOHAMUSL U YHUBEPCANbHble YueOHble OeliCmBus

(peeynssmuenbvie, no3HasameibHble,
KOMMYHUKAMUBHDBLE).

Cnocobrocmu ux UCNOIL308AHUS 8
NO3HABAMENbHOU U  COYUANbHOU  NPAKMUKe,
20MOBHOCMb K CamoCmosimenbHoOMy
NIAHUPOBAHUIO U OCYWECMBIeHUI0  YUeOHOU
oesimelbHoCmi, opeanuzayuu YuebHo20
compyOHUYecmada c neoazocuyeckumu

pabomuHuKamu U C8ePCMHUKAMU, K VUACUIO 8
nocmpoeHuu UHOUBUOYAILHOU 00PA308amenbHOU
mpaekmopuu.

Osnaoenue HABbIKAMU yueoHo-
uccned08amenbCKol, NPOeKmMHOU U COYUAIbHOU
oesmenbHoCmiu.

B 00s1acTH IEHHOCTH HAYYHOI'O NMO3HAHUSA:

— c(hopMUPOBaHHOCTH MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTUSA HAyKHM W OOIIECTBEHHOW IPAKTHKH,
OCHOBAHHOTO Ha JIHaJiore KYJBTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B

INOJIMKYJIbTYPHOM MHUPC;
— COBCPHICHCTBOBAHUC SI3LIKOBOM u
YUTATENHLCKON KYJIBbTYPBI Kak cpeacrBa

B3aMMOJICHCTBUSI MEXAY JIOABMU M TO3HAHUS
MUDA;
— OCO3HaHHWE LICHHOCTU HAYYHOH AEATEIbHOCTH,

TOTOBHOCTb  OCYIIECTBIATH  IPOEKTHYIO H
HCCIIEI0BATENBCKYIO JESITEILHOCTD
WHIUBUAYAJIBHO U B TPYIIIIE;

OBnageHne yHUBEpPCAJIbHBIMH  Y4eOHBIMH

NO3HABATEJIbHBIMM JeiiCTBUSIMMU:

ITP64. VYmenue onepupoBatb IMOHATUSAMU:
byHKIMSA, HEenpepbIBHAS (QYHKIUS, TPOU3BOIHAS,
nepBooOpas3Has,  OINpENEJeHHbIH  WHTerpai,
YMEHHE HAXOJHUThb IMPOU3BOJHBIC AIIEMEHTAPHBIX
(GyHKIUH, WMCIONB3ysl CIpPAaBOYHBIC MAaTEpHAIIbI;
UCCIIEIOBATh B MPOCTEHINX CiTydasX QYHKIIMH Ha

MOHOTOHHOCTb,  HAaXxOJWThb  HauOOJbIINE U
HauMEHbIINE 3HAYeHUs  (QYHKUUN; CTPOUTH
rpa@ukyd  MHOTOUYIEHOB C  HCIIOJIb30BAHUEM

amnmapaTta MaTeMaTU4YeCKOro aHaN3a; IPUMEHATh
IIPOU3BOHYIO IIPU PELICHUU 337a4 Ha JBUKEHHUE;
pemiatbh MPaKTUKOOPUEHTUPOBAHHBIE 337a4d Ha

HaI/I6OJ'H)H_II/Ie nu HANUMCHBIIINC 3Ha4YCHUI, Ha
HAaXOXXJICHUE IIyTH, CKOPOCTH U YCKOPEHUA
IIP66. VYwmeHue pemarb TEKCTOBBIE 3aJadyu

pa3HBIX TUIOB (B TOM YHCII€ HAa MPOIEHTHI, J0JIH

M 4YacTH, Ha J[ABIKEHHE, paboTy, CTOMMOCTH
TOBapoOB M YCJIYyr, HAaJOTHW, 3aJaud u3 o0xactu
YIPABJICHUS JUYHBIMU u CEeMEHHBIMU
dbunancamm); COCTaBJISAITh BBIPAKEHMUS,
YpaBHEHUs, HEPABEHCTBA U HX CHCTEMBI IIO
YCIOBUIO  3aJa4yM, HCCIEA0BATh IOJYYEHHOE
pelieHne U OIICHHBAaTh  MPaBIONOA00HOCTH
pE3YNbTATOB;

[IP67. VYmenue onepupoBaTtb MNOHATHAMU:

cpeaHee apupMeTHYECKOe, MelaHa, HauOoJIbIee
U HauMEHbIlee 3HA4YCHUs, pa3Max, IUCIEPCHS,
CTaHJApTHOE OTKJIOHEHHE YHUCIOBOTO Habopa;
yYMEHHE M3BJIEKATb, MHTEpPIPETHPOBATH
UHpOpMaLMIO, TPEACTaBICHHYIO0 B TaOnuuax, Ha
quarpammax, rpadukax, oTpakarollylo CBOMCTBa
pEAIbHBIX NPOILIECCOB U SIBJICHWN; MPEACTaBIAThH
UHPOPMALIHIO C TIOMOUIBIO TAOJIUI] U JUArpaMM;
UCCIIEIOBaTh CTAaTUCTUYECKUE JIaHHbIE, B TOM
quciIe ¢ MPUMEHEHUEM rpaduyeckux METOJIOB U




8) paboma ¢ ungopmayuei:

— BIJIQZICTh HABBIKAMU MOJy4eHUS HH(POpPMALUU
U3 UCTOYHUKOB PA3HBIX THIIOB, CAMOCTOSITEIHHO
OCYILIECTBJISATh NOUCK, aHAJIM3, CUCTEMATU3ALINIO
U HHTEpPIpETauio WHPOPMANNUN Pa3THIHBIX
BUIOB U (OpPM IpEACTABICHUS;

— co3/aBaTh TEKCThl B Pa3M4HbIX (popMarax c
y4eTOM Ha3Ha4eHHUs HHPOpMAIMM M IeJIeBOM
ayIUTOpUH, BbIOMpas ONTUMAIbHYIO (opmy
MIpE/ICTaBICHMS U BU3yalU3aluy;

— OIIGHHMBAaTh JIOCTOBEPHOCTh, JIETUTUMHOCTh
nHpOpMAIINK, €€ COOTBETCTBHE IPAaBOBBIM U
MOPaTBHO-3THYECKUM HOPMaM;

— UCHOJIb30BaTh CPe/ICTBAa MH(POPMALIMOHHBIX U
KOMMYHUKAIIHOHHBIX TEXHOJIOTHI B pEIICHUH

KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHW3aIlMOHHBIX 3a7a4 C  COOJIIOJICHHEM
TpeboBaHUH APrOHOMUKH, TEXHUKHA

0€30MacHOCTH, TUTHEHBI, PEeCcypcocOepeKeHHUs,
NPaBOBBIX M JTUYECKUX  HOPM,  HOPM
nHpOopMaIMoOHHOM 0€30MMacCHOCTH;

— BJIQJICTh HaBBIKAMH PACIIO3HABAHMS U 3aUTHI
uHdopmaruu, UHPOPMAITMOHHON 0E30MaCHOCTH
JHUYHOCTH

AJIEKTPOHHBIX CPEJICTB;
I[1P614. VYmeHue  BBIOMpPATH  TOJIXOMSIIUN
W3YYEHHBI  METON Ui  pEelIeHUs  3aJadH,
pacno3HaBaTh ~ MaTeMmarmueckue  (pakTel U
MaTeMaTUYeCKHe MOJIEIM B MPUPOJIHBIX U
OOIIIECTBEHHBIX SIBJICHUSIX, B MCKYCCTBE; YMEHUE
MIPUBOJUTH MPUMEPHI MATEMATHUECKUX OTKPBHITUM
POCCHIICKOM U MUPOBOM MaTeMaTHYECKOW HAYKH

OK 03

Ilhanuposamo u peanu3osvleams
coocmeennoe npogheccuonanvnoe M
JUYHOCHHOE paszeumue,

nPeoOnpUHUMAMENbCKYI0 0eAmelIbHOCHb 6
npogeccuonanvhoul cghepe, ucnonvzoeams
3HAHUA NO NPAGO6oU U (OUHAHCOBOUL
2PAMOMHOCHU 8 PA3TUYHBIX HCUZHEHHbBIX
cumyayuax

Hanuuue  momusayuu  x  obyuenuio  u
JUYHOCTHOMY PA36UMUIO

Tomoenocms K camopazeumuio,
CAMOCMOSAMENbHOCIU U CAMOONPEOETICHUIO
Ognaoenue HAagbIKamMu yuebHo-
UCccne008amenbCKoll, NPOeKmHOU U COYUATbHOU
oesimeslbHOCm.

L]enenanpasnennoe  pazeumue  6HymMpeHHeU
no3uyuu  IUYHOCMU HA  OCHOBe  OYXOBHO-
HPABCMBEHHBIX YeHHOCmell Hapodos Poccutickot
Dedepayuu, UCMOPUYECKUX U HAYUOHANbHO-

ITP61. Bnagenume wMerogaMu J0Ka3aTelIbCTB,
aJropuTMaMu pelieHus 3a/1ay4; yMEHUue
dbopMynupoBaTh  ONpENENICHUs, aKCUOMBI U
TEOPEMBI, IIPUMEHSATH 150.8 IIPOBOJUTH
JIOKA3aTeNIbHbIE PACCYXKIEHUS B XOJ€ PELICHUS
3a/1a4;

ITP04. VYmeHue onepupoBarb  IMOHATHUSAMU:

byHKIUSA, HenpepbIBHAs (QYHKLUS, TPOU3BOIHAS,
nepBooOpa3Has,  ONpEAENCHHBIM  HMHTErpal;
YMEHHME HAXOJIUTh IPOU3BOJHBIE IEMEHTAPHBIX
(GyHKIMI, HMCNONb3ysl CIPaBOYHBIE MaTepHabl;




KVAbMYPHBIX mpaouyui, @opmuposanue
cucmemvl  3HAYUMbBIX — YEHHOCHO-CMbLCIOBbIX
YCMAHOBOK, AHMUKOPPYRYUOHHO2O

MUPOBO33PEHUA, NPABOCOZHAHUA, IKONO2UYECKO
Kysibmypbl, cnocooHocmu - cmasumo yeau u
Cmpounib J4#CU3HEHHble NIAHbL.

B obJiacTu JAYXOBHO-HPABCTBEHHOT' 0
BOCIIMTAHMSL:

— OCO3HaHHueE JTYXOBHBIX LEHHOCTEMN
POCCHIICKOTO HapO1a;

— chopMupOBaHHOCTH HPaBCTBEHHOTO
CO3HAHMUSI, STUYECKOTO MTOBEICHNS,

— CIIOCOOHOCTHh  OIICHWBATh CHUTYallUI0 U
IpHUHUMATh OCO3HAHHBIC pEuICHuA,
OPUEHTHUPYSICh Ha  MOpaJIbHO-HPABCTBEHHBIE

HOPMBI U ICHHOCTH,

— OCO3HaHHWE JIMYHOTO BKJIaJla B TOCTPOCHHUE
YCTOMYHUBOTO OYIYIIETO;

— OTBETCTBEHHOE OTHOIIEHHE K CBOHM
pomutensM W (MJIM) JOPYrHM YICHAM CEMBH,
CO3JAaHHMI0O CEMBM Ha OCHOBE OCO3HAHHOIO
NPUHATHSA IICHHOCTEH CEMEMHON JKM3HM B
COOTBETCTBUH C TPAAULIHUSIMH HApO 0B Poccum.
B o6s1acTn pu3nuecKOro BOCIUTAHMS:

—  copMHPOBAHHOCTH 3JI0POBOTO H
Oe3omacHOTO 00pa3a JKM3HU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 370POBBIO, MOTPEOHOCTDH B
(hu3MUECKOM COBEPIICHCTBOBAHUY;

— AKTUBHOE HEMpPUSTHE BPEIHBIX MPUBHIYEK U
UHBIX (OpPM MPUUYMHEHUS Bpena GU3NIecKoMy U
MICUXUYECKOMY 3/10POBBIO;

OBiaaaenue YHHUBepPCAJbHBIMU
PeryJasiTUBHBIMU J1€HCTBUSIMU:
a) camoopeanu3ayus.

—  CaMOCTOSTEIBHO
M03HABATEIbHYIO JIEATEIbHOCTD;

OCYIIECTBIISTh

UCCIIEIOBATh B MPOCTEHINNX CilydasiX (QYHKIIMH Ha

MOHOTOHHOCTb, =~ HAXOJUTh  HaubOoNbIINE U
HaVMEHbIIME 3HA4YeHUs (yHKUMH; CTPOUTH
rpa@ukd  MHOTOUYIEHOB C  MCIOJIb30BaHHEM

armapara MaTeMaTUYeCKOro aHalin3a; MPUMEHATh
MIPOU3BOAHYIO MPU PELICHUHU 3a/1a4 HA JIBUKECHHUE;
peuaTh MPAaKTUKO OPUEHTHPOBAHHBIE 3aJa4d HA

HauOoOJbIINE M HAUMEHbIIME 3HAYEHHs, Ha
HAXO0/I€HUE MIyTH, CKOPOCTH U YCKOPEHUSI

ITP6S. VYmenue onepupoBaTth  MOHATHUSAMU:
panuoHaIbHas byHKLMS, noKasareabHas
byHKIMS, CTEIEHHAas byHKIMS,
jorapudmuyeckas byHKIMS,
TpUroHOMeTpuueckue  (QyHKIUH,  OoOpaTHBIE

(GyHKIMM; YMEHHE CTPOUTH rpapUKu U3y4EHHBIX
(GYHKIIUN, WCTIONB30BaTh TpauKu MPpU U3yICHUH
MIPOLIECCOB U 3aBUCHUMOCTEH, MPH PEIIeHNHU 3aa4
U3 JApyrux Y4eOHbIX MpPEIMETOB M 3aJady U3
pealbHOM  KW3HU;  BbIpaXkaThb  (popmynamu
3aBHCHUMOCTH MEX/y BETHUNHAMU;

IIP66. VYwmenue pemarb TEKCTOBbIE 3a7adyu
pa3HbIX TUIOB (B TOM YHCIIE Ha MPOIEHTHI, J0JIU
M 4YacTH, Ha JABIDKEHHE, paboTy, CTOMMOCTH
TOBapOB M YCJIYyr, HAaJOTH, 3aJaud U3 oO0nactu

yIpaBJIeHUS JTUYHBIMU u ceMeHHBIMU
duHaHCaAMM); COCTaBJIATh BBIpa)KEHUS,
yYpaBHEHMs, HEPABEHCTBA U HUX CUCTEMBbI IO
YCIOBHMIO  33/a4M, HCCIIEAOBaTh IOJIYy4YEHHOE
peleHre W OLEHUBAaTh  IPaBJIONOJA0OHOCTh
pE3YJIBTaTOB;

ITP67. VYmeHue onepupoBarb IOHATHUAMU:

cpenHee apudMeTndeckoe, Mearana, HanoobIlee
W HauMEHbIIee 3HAYEHUs, pa3Max, AUCIEepPCHus,
CTaH/JapTHOE OTKIOHEHHE YHCIOBOTO Habopa;
yMEHUe U3BJIEKATh, UHTEPIPETHPOBATH
uH(pOpPMAIIKIO, TIPEICTABICHHYIO B TaOMUIaX, Ha




—  BBISIBIATH POOJIEMEI, CTaBUTH Hu
dbopmynmupoBath  COOCTBEHHBIC  3aJauyd B
00pa3zoBaTeIbHON JIEATETLHOCTH U B KU3HEHHBIX
CUTYyalUsX;

—  CaMOCTOATENBHO COCTAaBJATH IUIAH PEIICHUS
npoOJeMbl C y4E€TOM MMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEMOUYTCHHI,

— JaBaThb OLCHKY HOBBIM CUTyaluusm,
BO3HHKAKOIIIHUM B IM03HABaTEILHOM u
HpaKTquCKOfI ACATCIBHOCTH, B

MEXKIUIHOCTHBIX OTHOIIICHUSX;
—  pacmupsaTh paMKd Y4eOHOTO MpeaMera Ha
OCHOBE JINUHBIX MTPEATMOYTEHU;

— JenaTh OCO3HaHHBIA BBIOOp cTpaTeruit
IIOBEIEHN, pereHuit npu HAJINYUU
QIbTEPHATHB, apryMEHTUPOBATh  CIEJIAHHBIN

BBIOOpP, OpaTh OTBETCTBEHHOCTH 3a MPHUHATOE
pelieHue;

—  OLICHMBATh MPUOOPETECHHBIH OIBIT;

—  CIIOCOOCTBOBATH (hopMHUPOBaHUIO u
NPOSBICHUIO IIHPOKOW HPYyAULUUA B Pa3HBIX
00nacTsX 3HAaHUM, MOCTOSIHHO TOBBINIATH CBOM
00pa3oBaTeNIbHBIN U KyJIbTYPHBII YPOBEHb.

0) camokoHmpov:

— JaBaTh OLIEHKY HOBBIM CHUTYallUSM, BHOCUTh
KOPPEKTUBBl B  JESATENHOCTb,  OICHUBATh
COOTBETCTBHUE PE3YJILTATOB IEIISIM;

—  BIaJETh HaBbIKaMU MO3HABATEIbHON
pediiekcu  Kak  OCO3HaHHUS  COBEPIIAEMBIX
JNEUCTBUI W MBICIUTENBHBIX TMPOIECCOB, HX
pe3yabTaTOB U OCHOBAHU;

— UCIOJIb30BaTh TPHUEMBI pedrexcuu  uist
OIICHKHU CUTYallUH, BEHIOOPA BEPHOTO PEIICHHUS,

— OICHMBaTh PUCKM H  CBOEBPEMEHHO
MIPUHUMATD PEIICHUS TI0 UX CHUKEHHIO;

8) IMOUUOHATbHBLI UHmeNeKm,

auarpaMmmax, rpadukax, oTpaXkarollylo CBOMCTBa
pEaIbHBIX MPOILIECCOB U SIBJICHMM; MPEACTABIATH
UHPOPMALIMIO C TIOMOUIBIO TAOJHUI] U JUArPAMM;
UCCJIEIOBaTh CTATUCTHYECKUE JaHHbIE, B TOM
YHce ¢ NPUMEHEHHEM rpauyecKux METOJOB U
AJIEKTPOHHBIX CPE/ICTB;

ITP68. VYmenue onepupoBathb
CIy4allHbIIi ONBIT W  CiIydailHOe COOBITHE,
BEPOSITHOCTh ~ CIIyYallHOTO  COOBITHS; yMEHHUE
BBIUHCIISTE BEPOSATHOCTH C  HCIOJIb30BAHUEM
rpauueckux MeETOJIOB; NPUMEHATh (POPMYIIbI
CIOXKEHUSI M  YMHOXEHHS  BEpOSTHOCTEH,
KoMOuHaTtopHble (aktel U GopMyabl  MpHU
pellleHny  3aJad; OLEHUBaTh  BEPOSTHOCTU
peasbHbIX COOBITHIT; 3HAKOMCTBO CO CITy4ailHbIMU
BEIMYMHAMH; YMEHHE NPHUBOJIUTH IIPUMEpPHI
NOpOSIBIEHUS.  3aKOHa  OOJBIIMX  YHCET B
IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSAX;

11Po614. YMeHue  BBIOMpATh  MOJIXOISATUN
W3YYEHHBI1 METOX JJI1 pEUIeHHUs  3aJauH,
pacrio3HaBaTb ~ MaTeMarudeckue  (GakThl U
MaTEMaTUYECKHE MOJEIM B INPUPOIJHBIX U
OOLIECTBEHHBIX SBJICHUIAX, B MCKYCCTBE; YMEHHUE
IIPUBOJUTH IPUMEPHI MATEMAaTUUYECKUX OTKPBITUI
POCCHICKON U1 MUPOBOM MaTeMaTUYECKON HAYKH

IIOHATUSMMU:




npeononazaowuil chopmuposanHocmy:

— CaMOCO3HaHUS, BKJIIOYAIOLIET0 CHOCOOHOCTH
IOHMMATh CBO€ 3MOLMOHAJILHOE COCTOSIHHE,
BUJETh HANpaBJIEHUS PAa3BUTHS COOCTBEHHOM
SMOLIMOHANBHON CQepsl, OBITh YBEpEHHBIM B
cebe B MEXJIMYHOCTHOM B3aUMOJICHCTBUU U IIPU
NIPUHATHH PELICHUI;

—  CaMOperyJIHpOBaHUS, BKJIFOUAOIIETO
CaMOKOHTPOJIb, YMEHUE [IPUHUMATD
OTBETCTBEHHOCTh 32  CBO€  IIOBEJCHHE,
CIIOCOOHOCTh a/1al TUPOBATHCS K

SMOIIMOHANBHBIM ~M3MEHEHUSIM M IPOSIBISTH
TMOKOCTb, OBITh OTKPHITHIM HOBOMY;

— BHYTpPEHHEH MOTHBALUM, BKJIIOYAIOLIEH
CTpeMJICHHE K JOCTIDKEHUIO LEeNd M YCIexy,
ONTUMU3M, MHHUIIMATUBHOCTb, yMEHHE
JIENCTBOBATh HMCXOAS M3 CBOMX BO3MOXKHOCTCH;
TOTOBHOCTb U CHHOCOOHOCTB OBJIAJI€BaTh HOBBIMU
COLIMAIbHBIMU IIPaKTUKaMHU, OCBaMBaTh
TUIIMYHBIE COL[MATIbHBIE POJIN;

— O9MIaTuM,  BKIIOYAwmIIed  CHocoOHOCTh
IOHUMAaTh 3MOIIMOHAJIBHOE COCTOSIHME IpPYTHX,
YUUTHIBATh ero npu OCYILECTBIICHUH
KOMMYHHKAIIUH, CHOCOOHOCTh K COYYBCTBUIO U
COTIEPEKUBAHMUIO;

— COLMaJbHBIX  HABBIKOB,  BKJIIOYAIOIIHUX
CIOCOOHOCTh  BBICTpPAaUBaTb  OTHOILEHUS  C
JIPYTUMH  JIIOJIbMH, 3a00TUTbCS, MPOSBIATH
MHTEpEC U pa3peniaTb KOH(QIHUKTHI.

OK 04
Ippexkmuseno  e3aumoodeiicmeosamsp
padomamo é KonieKkmuee u KOMaHoe

u

Tomosnocmo K Camopaszsumuio,
CaMOCmMOSIMeNbHOCMU U CAMOONPEOeTIeHUI,
Ognaoenue HasviKamu yuebHo-
uccne008amenbCKoll, NPOeKmHoU U COYUANTbHOU
oesimelbHOCmU

OBiageHue YHUBEPCAJIbLHBIMHI
KOMMYHHKATHBHBIMH JIICTBUSIMH:

IIP61. Bmagenue MeTogaMH IOKa3aTelbCTB,
aNropuTMaMu peLeHus 3aj1ay; YMEHHE
dbopMynupoBaTh  ONpPENENICHUs, aKCUOMBI U
TEOPEMBI, MIPUMEHSTh ux, MPOBOJIUTH
JIOKA3aTeJIbHbIE PACCYXKIEHUS B XOJE PELICHUS
3a/1a4;
IP67. VYwmenue

ONICPUPOBATH TTIOHATHUSAMMN:




0) coemecmuas OessmenbHOCMb.

— IIOHMMaTb M WCIOJIb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyalIbHON paboThI;

— INPUHUMATh LIEJIM COBMECTHOM JIEATEIBHOCTH,
OpraHU30BBIBATh U KOOPAUHUPOBATH JEHCTBHS
II0 €€ JOCTHKCHUIO: COCTaBIIATh IIJIaH ICHCTBHIA,
pacnpenenarb poad C  Y4eTOM  MHEHHI
YYaCTHUKOB o0cyXaaThb pe3yNbTaTh
COBMECTHOM pabOThI;

— KOOPJMHHUPOBATH M BBINOJHATHE paboTy B
YCIOBHUSIX ~ pEalbHOrO0,  BUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

— OCYILECTBJISATh IO3UTHBHOE CTPATETUYECKOE
MIOBEJICHNE B PA3JINYHBIX CUTYaLHsIX, IPOSIBIATH

TBOPYECTBO u BOOOpakeHue, OBbITh
WHUIMATUBHBIM
Osianenne YHUBEPCAJIbLHBIMHA

PeryJIsiTUBHBIMH AeiiCTBUSIMH:

2) npunamue ceds u opyaux nrooell.

— TpPUHUMATh MOTHBBI W apryMEHTBI JPYTUX
JFOJICH TIPU aHAJIHM3€ PE3YJIbTATOB JICSATEILHOCTH,
— TpHU3HABAaTh CBOE MPaBO M IMPaBO JPYTrUX
JIF0AEH Ha OIINOKY;

— pa3BUBaTh CIOCOOHOCTh TOHUMATh MHUP C
TIO3HIIUHU JIPYTOTO YeJIOBEKa

cpenHee apudMeTHIecKoe, Mearuana, HanOoJbIlee
Y HauMEHbIIEEe 3HAYEHUs, pa3Max, IUCHEpPCHUs,
CTaH/JAapTHOE OTKIOHEHHWE YHCIOBOrO Halopa;
yMEHHE U3BJIEKATb, UHTEPIPETUPOBATH
UHPOpMaIKIO, TPEACTABICHHYI0 B TaOnuuax, Ha
quarpammax, rpaukax, oTpa)arollyr0 CBOMCTBa
peaIbHBIX MPOLECCOB M SIBJIECHUM; NPEACTABISATH
MH(OPMALIMIO C TIOMOIIBIO TaOJIUI M JAUarpamMm;
UCCJIEIOBaTh CTATUCTMYECKUE JaHHbIE, B TOM
YHclie ¢ TPUMEHEHUEM IpapUuecKux METOJOB U
AIIEKTPOHHBIX CPE/ICTB;

IIP68. VYwmenue onepupoBarhb
CIy4allHbIii ONBIT W  CiydailHOe CcOOBITHE,
BEPOSITHOCTh ~ CIIy4allHOTO  COOBITHS; yMEHHE
BBIUHCIISITE BEPOSATHOCTh C  HCIOJIb30BAHHUEM
rpadu4ecKuXx METOJIOB; MPHUMEHSATH (HOPMYIIBI
CIOXEHHSI M  YMHOXXEHHS  BEpOSTHOCTEH,
KOMOWHaTOpHBIE GakThl W (GOPMYJbl  TpHU
pellleHny  3a/Ja4; OLEHUBaTh  BEPOSATHOCTH
pealbHBIX COOBITUI; 3HAKOMCTBO CO CIy4alHBIMU
BEeJIMYMHAMU;, yMEHHE MPHUBOJIUTH IPUMEpPHI
MPOSIBIICHUS

3aKOHa OOJIbIIMX 4YHCENl B
OOIIECTBEHHBIX SIBICHUSX;
I[1P614. VYmenue  BbIOMpaTh  IOJXOJSIINAN
W3YYEHHBI MeTOA s  pelleHHsl  3aJlaud,
pacrmo3HaBaTh ~ MareMarudyeckue  (akTel |
MaTeMaTH4YeCKUe MOJIeIM B MPUPOIHBIX U
OOIIECTBEHHBIX SBJIEHUIX, B MCKYCCTBE; YMEHHUE
HNPUBOAUTE NMPUMEPBl MATEMATUYECKUX OTKPBITUH
POCCUICKON U MUPOBOM MaT€MaTU4YECKON HAYKH

TIOHATHUSIMUA .

MPUPOJHBIX U

OK 05

Ocywecmenams ycmuylw u RUCbMEHHYIO
KOMMYHUKQUUI0O HA  20CYy0apCmEeHHOM
azvike Poccuiickon @edepayuu ¢ yyemom
ocobennocmeil COUUAILHO20 u

Ocosnanue obyuarowumMucs
2PAANCOAHCKOU UOEHMUYHOCTNU.
OcsoeHHble 00VUAIOUUMUC MeNCHPeOMenHble
NOHAMUS U YHUBEPCATbHbIE YUeOHble Oelicmaus
(pecynsimugnbvle, NO3HA8AMeENbHbIE,

poccutickou

IIP61. BumageHue MeTogaMH JIOKa3aTeIbCTB,
aNropUuTMaMHU peLeHus 3aj/1ay; YMEHHE
dbopMynupoBaTh  ONpEIENICHUs, aKCUOMBI U
TEOPEMBI, MIPUMEHSTh ux, MIPOBOUTH
JIOKA3aTeJIbHbIE PACCYXKIEHUSI B XOJI€ PELICHHS




KyJlbmypHo20 KOHmeKkcma

KOMMYHUKAMUBHDBIE).

Cnocobnocme ux UCNONIL308AHUS 8
NO3HABAMENbHOU U  COYUANbHOU  NPAKMuKe,
20MOBHOCMb K CAMOCMOSIMENbHOMY
NIAGHUPOBAHUIO U OCYWECMBIIEHUI0  YUeOHOU
oesmenvbHoCmu, opeaHuzayuu yuebHo20
compyonuyecmea c neoazo2uyecKumMu
PAOOMHUKAMU U CEBEPCMHUKAMU, K YYACMUIO 8
nocmpoeHuu UHOUBUOYAIbHOU 00PA308amenbHOU
mpaexmopuu.

B 061acTH 3cTeTHYECKOT0 BOCTIMTAHHUS:

—  OCTETHYECKOE OTHOIICHUE K MHPY, BKIIOYAs
ACTETHKY OBITa, HAYYHOTO W TEXHUYECKOTO
TBOPUYECTBA, CIOpPTAa, TPyJa M OOMIECCTBEHHBIX
OTHOUIEHUI;

— CIIOCOOHOCTh  BOCHPUHHUMATH  Pa3JINYHbIC
BUJIBI MCKYCCTBA, TPAaIUIMd U TBOPYECTBO
CBOEr0 M  JPYrUX  HapoJOB,  OIIYILATh
SMOIIMOHAIBHOE BO3ACHCTBHE UCKYCCTBA;

—  yOeXIEeHHOCTh B 3HAYMMOCTH IS JINYHOCTU
U oO0lecTBa OTEYECTBEHHOTO W MHPOBOIO
UCKYCCTBa, 3THUYECKUX KYJIbTYPHBIX TpaauLIui
¥ HapOJHOTO TBOPYECTBA;

—  CTpemIieHue MIPOSIBIISATH KayecTBa
TBOPUYECKOH JINYHOCTH.

OBnajenue YHHUBepPCAJIbHBIMU
KOMMYHUKATHUBHBIMU efiCTBUSIMU:

a) oowenue:

—  OCYIIECTBJISTH KOMMYHHKAIMM BO BCEX
chepax >KU3HM;, pacClO3HABaTh HeEBepOalbHbIC
CpeacTBa OOIICHHs], TOHUMATB;

—  3HAYCHHUE COLIMATTLHBIX 3HAKOB,
pacmo3HaBaTh  MPEANOCBUIKM  KOH(DIUKTHBIX
CUTYaIlui U CMSTr4aTh KOH(IUKTHI;

—  BIAJETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS
Y B3aUMOJICHCTBUS; apryMEHTUPOBAHHO BECTH

3aza4;
[IP66. VYmenue pemaTh TEKCTOBBIE 3a/Jauu
pa3HBIX TUTOB (B TOM YHCIIE HA MPOLEHTHI, TOJH
U YacTH, Ha [BWXKEHHE, pPabdOTy, CTOMMOCTH
TOBapoOB M YCIYyr, HAJOTHW, 3aJaud u3 oOlnactu
yIIpaBJICHUS JTAYHBIMU " CEeMCHHBIMU
duHAHCAMH); COCTaBJISITh BBIpa)KECHUS,
yYpaBHEHHS, HEPABEHCTBA M UX CHCTEMBI IO
YCIOBUIO  3ajlaud, HCCIENOBaTh IOJYYEHHOE
pelieHrne W OIEHWBATh  IPaBJONOA0OHOCTH
pe3yNIbTaToB;

IIP68. VYmenue onepupoBaTb NOHATHSAMU:
CIy4allHbIIi ONBIT MW  ciydyailHOe COOBITHE,
BEPOSTHOCTh  CIy9allHOTO  COOBITHS, YMEHHUE
BBIUUCIIATE BEPOSITHOCTh C  HCIOJB30BAHUEM
rpadu4ecKuXx METOJIOB; MPHUMEHSATH (HOPMYIIBI
CIOXEHHSI M  YMHOXXEHHS  BEpOSTHOCTEH,
KOMOUHaTOpHBIE (GakThl W (QOPMYJBl  TpHU
pelleHnH  3aJad; OLEHHBaTh  BEPOSTHOCTU
pealbHBIX COOBITUI; 3HAKOMCTBO CO CIy4alHBIMU
BEeJIMYMHAMU;, yMEHHE MPHUBOJIUTH IPUMEpPHI
NpOSIBIICHUS  3aKOHa  OOJBIIMX  4YHCET B

IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSX,

I1P614. VYmenue  BbIOMpaTh  TOJXOJSIINN
W3YYEHHBI METOA U1 pEUIeHHs  3aJauH,
pacrio3HaBaTb ~ MaTeMarudeckue  (GakThl U
MaTEMaTUYECKUE MOJEIM B INPUPOJHBIX U
OOIIECTBEHHBIX SBJICHUIX, B MCKYCCTBE; YMEHHUE
IIPUBOJUTH IPUMEPHI MATEMAaTHUYECKUX OTKPBITUIN
POCCUICKON U MUPOBOM MaTeMaTU4ECKON HAYKH




JTUAJIOT, CMATYaTh
CUTYaIIHH;
— pa3BepHYTO W JIOTUYHO U3JaraTh CBOIO

TOYKY 3pC€HHA C HCIHOJb30BAHUCM SA3BIKOBBIX

YMETh KOH(JIUKTHBIE

CPEJICTB.
OK 06 Oco3nanue obyuarowumucs poccutickou | IIP61. Bnanenue MerogamMu J0Ka3aTelbCTB,
Ilpoaename 2PANCOAHCKO- | 2PANCOAHCKOU UOEHMUYHOCTU. QIrOpUTMaMu  peLIeHus  3a7ay; YMCHHE
nampuomu4ecKyro nosuuuro, | Llenenanpasnennoe  pazeumue  eHympenHel | pOpMyIHpOBaTH  OINpPEAEICHHS, AKCHOMBI H
oemoHcmpuposamas OCO3HAHHOE | NO3UYUU  JTUYHOCMU HA  OCHOBE  OYXOBHO- | TEOPEMBI, MIPUMEHSTh uX, MIPOBOJINTH
noeedeHue HaA OCHOBe MPAOUUUOHHBIX | HDABCNEEHHBIX YeHHOCmel Hapo0oe Pocculickou | JOKa3aTelbHbIE PAcCY)KIEHUS B XOJ€ pELIeHUs
poccuiickux 0yxoeHo-Hpascmeennvlx | Dedepayuu, UCMOPUYECKUX U HAYUOHATbHO- | 3a/1ad;
UeHHocmeil, 6 MmMOM HYucie ¢ Y4emom | KVIbmypPHbIX mpaouyu, ¢dopmuposanue | IIP66. YmeHue pemaTh TEKCTOBBIE 3a/Ja4uud
2ADMOHU3AUUU  MEHCHAUUOHAIbHBLIX U | CUCTNEMbl  3HAYUMbBIX — YEHHOCMHO-CMbICIO08bIX | PA3HBIX TUIOB (B TOM YHKCJE HA MPOLEHTHI, J10JIU
MeHCPenusUO3HbIX OMHOWIEHUH, | YCIMAHOBOK, AHMUKOPPYNYUOHHO20 | 1 YacTH, Ha JBW)KEHHE, paboOTy, CTOMMOCTb
npumeHaAmb CManoapmal | MUpO8033peHUsl, NPABOCO3HANUS, IKONOSUYECKOl | TOBApOB M YCIYT, HaJOrW, 3aJaud u3 olnactu

AHMUKOPPYRUUOHHO20 noeeoenusn

KYIbmypul, CNOCOOHOCMU CMABUMb  Yeiu U
CMpouUmb JHcuU3HeHHble NIAAHb.

Ocsoennvie 0OVHAIOWUMUC MeHCNpeOMemHble
NOHAMUSL U YHUBEPCANbHblEe YYeOHble Oelicmeus
(peeynamuenoie, nosnasamesibHole,
KOMMYHUKAMUBHbLE).
Cnocobrocmo ux
NO3HABAMENbHOU U
20MOBHOCMb K
NAAHUPOBAHUIO U

UCNONIL308AHUSA 8
COYUANBHOL  NPAKMmMuKe,
CAMOCMOSIMENbHOMY
ocyuecmenenuio  yueoHoul
oesmenbHOCmU, opeaHuzayuu yuebH020
compyonuyecmea c neoazo2uyecKumu
PAOOMHUKAMU U CEEPCMHUKAMU, K YUACMUIO 8
nocmpoeruy UHOUBUAYATbHOU 0OPaA308amMeNbHOU
mpaekmopuu.
Osnaoenue HABbIKAMU yueoHo-
uUccne008amenbCKoll, NPOeKmHoUu U COYUAnIbHOU
0esamenbHOCU.
B yacTu rpaxkIaHcKoOro BOCUTAHUS:
—  c(hopMHPOBAHHOCTH TPAXKAAHCKOU TMO3UIIUU
oOyuaromierocs KaK aAKTUBHOTO u

yIpaBiIeHUS JUYHBIMU u CeMEMHBIMU
dbuHaHCaMM ), COCTaBJISTh BBIpaKCHHUS,
YpaBHEHHUs, HEPaBEHCTBA U MX CHUCTEMBI IO
YCIOBUIO  3ajlauyd, HCCIENOBaTh IMOJYyYEHHOE
pellieHre U OIEHMBATh  MPaBIONOJ00HOCTH
pPE3yJabTaTOB;

IIP67. VYmenue onepupoBaTh  MOHATHSIMH:

cpeaHee apupmeTHyecKoe, MelMaHa, HauOoJbIee
U HauMEHbIEE 3HAYEHUsA, pa3Max, IUCIEPCHUS,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOIO Habopa;
YMEHHE U3BJIEKATb, UHTEPIPETUPOBATH
uHpOpMaLMIO, TPEACTaBICHHYI0 B TabiMLax, Ha
quarpammax, rpadukax, oTpakarollylo CBOMCTBa
pEAIBHBIX INPOILIECCOB U SIBJICHWN; MPEACTaBIATH
UHPOPMALIHIO C TOMOUIBIO TAOJIUI[ U JUArpaMM;
UCCIIEI0BaTh CTAaTUCTHUYECKHE JaHHBIE, B TOM
quciae ¢ MPUMEHEHUEM rpaduyeckux MEeTOJOB U
IEKTPOHHBIX CPEJICTB;

ITP68. VYmenue onepupoBarb
CIy4alHBI ONBIT U  CIy4alHOe
BEPOSATHOCTh  CIy4alfHOTO  COOBITHS;

MMOHSATUSMM:
CcoOBITHE,
yMeHHue




OTBETCTBEHHOTO 4YJIEHA POCCUICKOTr0O 00IIEeCTBa;
- OCO3HAHHEC CBOMX KOHCTUTYIHMOHHBIX IIPAaB U
00s13aHHOCTEH, yYBaXKEHUE 3aKOHa u
IPaBOTIOPSIIKA;

- INPUHATHUC TpaaUuIIMOHHBIX HAIlKMOHAJIbHBIX,
0011eYETI0BEUECKUX I'YMaHUCTHYECKUX u
JACMOKPAaTUUICCKHUX HeHHOCTeI\/II;

- TOTOBHOCTBH HpOTI/IBOCTOﬂTB Nac0JIOTUN
OKCTpEeMH3Ma, HalMOHAIM3Ma, KceHO(hoOuH,
)II/ICKpI/IMI/IHaIII/II/I 110 COIlMaJIbHBIM,
PCIUTUO3HBIM, paCOBBIM, HAalIMOHAJIBbHBIM
MpU3HAKaM;

- TOTOBHOCTH BECTU COBMECTHYIO
JICATEIPHOCT, B HMHTEpecax TI'PaKIaHCKOTO

oOIIecTBa, y4acTBOBAaTh B CaMOYIPABICHUU B
00meo0pa3oBaTeIbHOM OpraHU3alMu U JIETCKO-
FOHOIIICCKUX OpTaHU3aIUsX;

— YMCHHC B3aNMO/ICIICTBOBATh C
COOHAJIbHBIMH HHCTUTYTaMH B COOTBETCTBHUHU C
nux (bYHKI_[I/IHMI/I N Ha3HAYCHUECM,

— TOTOBHOCTH K T'YMaHUTApHOU u
BOJIOHTEPCKOM JIEATEITHLHOCTH.

B yacTH naTpMoTHYECKOT0 BOCIIUTAHMS

- ¢cOpMHUPOBAHHOCTh POCCUHCKOHN TpaKIaHCKON
UJACHTUYHOCTH, TMAaTPUOTU3MA, YBAXKEHHS K
CBOEMY HapoJy, YYBCTBA OTBETCTBEHHOCTH
nepen PomuHoM, ropaoctu 3a cBOM Kpail, CBOIO
Ponuny, cBOW $3bIK W KyJAbTYpY, NMPOLLIOE U
HACTOSIEE  MHOTOHAIIMOHAIBHOTO Hapoja
Poccuu;

- LIEHHOCTHO€ OTHOLIEHHE K TOCYAapCTBEHHBIM
CMMBOJIaM, HMCTOPUYECKOMY H MPUPOJHOMY
HacleAulo, MaMSATHUKAM, TPaJuLUsIM HapoJ0B
Poccun, noctmxkenussim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYIE;

- ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K

BBIUHCIIATh BEPOSATHOCTb C  HCIOJIb30BAHHUEM
rpau4eckux METOJAOB; TPHUMEHATh (HOPMYIIBI
CIOXKEHUSI M  YMHOXEHHUS  BEpOSTHOCTEH,
KOMOWHATOpHBIE  (PakTBl W (GOPMYIBI  TIpU
pelleHuH  33Jay;  OLIGHUBATh  BEPOSITHOCTH
peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHbIMU
BEJIMYMHAMU; yMEHHUE NPHUBOJIUTH IPUMEpPHI
NpOSBIEHUS  3aKOHa  OOJBIIMX  4YHMCET B

MIPUPOTHBIX U OOIIECTBEHHBIX SIBJICHUSX

[IP614. VYmenue  BboIOMpaTh  TOJXOJSAIINN
W3YYEHHBI METON JUIS  pelIeHWs  3aJadd,
pacmo3HaBaTh ~ MareMarudeckue  (pakTel U
MaTeMaTHUYeCKHe MOJIEIM B TPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; YMEHHUE
MPUBOJUTH MPUMEPHl MATEMATHUYECKUX OTKPBHITUH
POCCUICKOM 1 MHUPOBOM MaTeMaTHYECKOU HAYKH




CITYyKEHUIO u 3aIluTe OteuecTBa,

OTBETCTBEHHOCTH 32 €T0 CYIL0Y.

OK 07

Cooeiicmeosamo COXPAHEHUI0
OKpycarouieit cpeowt,
pecypcocoeperrcenuro, NpUMEHAMb 3HAHUA
00 u3mMeneHuU KAuMama, RNPUHUUNDL
oeperciueozo npouszeoocmaea,
Ighpekmueno oeiicmeosams 6

upembmaﬁublx cumyayuiax

Llenenanpasnennoe  pazsumue  6HympeHHell
nosuyuu  JUYHOCMU HA  OCHOB€  OYXOBHO-
HpascmeeHHvIX yeHHocmell Hapooos Poccuiickoti
Deodepayuu, uUCMopuyeckux U HAYUOHATbHO-
KVIbIMYPHBIX mpaouyuil, ¢opmuposanue
cucmembl  3HAYUUMBIX — YEHHOCHHO-CMbLCIOBLIX
YCMAHOBOK, AHMUKOPPYRYUOHHO20
MUPOBO33DEHUS, NPABOCOZHAHUS, IKOIOSUUECKOLL
KYIbmypol, CNOCOOHOCMU CMABUMb  Yeau U
CMPOUmMb HCU3HEHHble NAAHDL.

Osnaoenue HABbIKAMU yuebHo-
uccne008amenbcKol, NPOeKmHoOU U COYUAiIbHOU
oesimenbHOCmU.

B yacTH 3K0J10rM4ecKoro BOCIIMTAHUSA:

— c(opMUPOBAaHHOCTH IKOJIOTHYECKOHN
KyJIbTypbl, TIOHUMAaHHUE BIUSHUS COIHMAIBHO-
SKOHOMHUYECKHX TMPOILECCOB HA  COCTOSTHUE
MPUPOTHOM M COLMAIBLHON CpEIlbl, OCO3HAHHE
rJ100aTBbHOTO XapakTepa 9KOJIOTUYECKHUX
npo0Oiem;

— IUTAaHUPOBAHHE U OCYIIECTBIICHUE JIEHCTBUN B
OKpY)KaloIlle cpele Ha OCHOBE 3HAHMS Iemneit
YCTOWYHBOTO Pa3BUTHUS YEIIOBEUECTBA;

— AaKTHBHOE HETIPUATHEC JNCUCTBUH, IPUHOCSIIINX
BpE OKpYKaroIlen cpesie;

— YMEHHE NPOTHO3UPOBATh HEOIArOMPHUSITHHIE
9KOJIOTHYECKHE MIOCJICICTBHS
NpEeINPUHUMAEMbIX JEHCTBUMA, MperoTBpallaTh
ux;

— pacumpeHue OTIBITA
9KOJIOTHYECKON HAMpPaBICHHOCTH;

ACATCIBHOCTHU

IIP61. Biaagenue MeTOJaMH JIOKA3aTEIbCTB,
AJIropurMamMu pemicHuA 3a1a4, YMCHHC
dbopmMynMpoBaTh  OMPENCICHHsS, aKCHOMBI U
TCOPEMBI, IMPUMCHATH Hux, MMpOBOAUTH
JIOKa3aTelIbHBIE PACCYKACHUS B XOJI€ PEIICHUS
3a/1ad4;

ITP64. VYmeHue onepupoBaTth  MOHATHUSAMHU:
¢byHKUMs, HenpepbIBHas (QYHKIMS, TPOU3BOJIHAS,
nepBooOpasHas, OTpeJIeNIEHHBI  WHTErpa;

YMEHUE HAXOJWUTh IPOU3BOJHBIE 3JIEMEHTAPHBIX
GyHKIMM, HCHONB3ys CHpaBOYHBbIE MaTepuabl;
UCCJIEIOBATh B MPOCTEUIINX CIydasX QyHKINUU Ha

MOHOTOHHOCTh,  HAaXOJWTh  HAuOOJbIINE U
HauMEHbIIME 3HaueHus QYHKUUNA; CTPOUTH
rpa@ukyd  MHOTOUYIEHOB C  HCIOJIb30BAaHHEM

arrmapara MaTéMaTH4YCCKOIO aHalin3a, INPUMCHATH
IMPOU3BOJHYIO IIPpHU PCIICHUH 3aJa4 Ha ABHUXKCHUC,
pe€uiaTth MPAKTHUKO OPHCHTUPOBAHHBIC 3aJadl Ha

HauOoOJbIINE M HAUMEHbIIWE 3HAYeHHUs, Ha
HAXO0XJIEHUE MyTH, CKOPOCTHU U YCKOPEHHUSI

[IP6S. VYmenue onepupoBaTth NOHATHSAMU:
paroHagbHas byHKIMS, nokasarejabHas
byHKIHS, CTElEeHHAas byHKIHS,
JorapudmMudeckas byHKIHS,
TpUroHoMerpuueckue  (GyHkiuu,  oOpaTHbIE

GyHKIMH; YMEHHE CTPOUTH TpapuKu U3y4EeHHBIX
GbyHKIMA, UCTIONB30BaTh TpaduKu MPH U3yYCHHUH
MIPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 3a1a4
U3 JApYyrux Y4YeOHBIX TpPEAMETOB M 3a1ad U3
peallbHOM  KUW3HU;  BBIpaXaTh  (popmyrnamu
3aBUCUMOCTH MEX/y BETMUYNHAMU;

[IP66. VYmeHue pemarb TEKCTOBbIE 3aJauu
pa3HbIX THUNOB (B TOM YHCJIE HA MPOUEHTHI, T0IH




W 4YacTH, Ha JABWKEHHE, paboTy, CTOMMOCTH
TOBapOB M YCJIYyT, HAJOTH, 3ala4d U3 obnactu
YIPABJICHUS JTUYHBIMU " CEMEHHBIMU
¢dbuHaHCcaMM); COCTaBJISITh BBIpaKCHHUS,
ypaBHEHUSI, HEPABEHCTBA M HX CHCTEMBI IIO
YCIOBUIO  33/la4d, HCCIEI0BATh IOJY4YEHHOE
pelieHne W OICHUBATh  MPAaBAOINOJA00HOCTH
pe3yJIbTaTOB;

[IP614. VYmenue  BboIOMpaTh  TOJXOJSAIINN
W3YYEHHBI  METON Ui  pEelIeHus  3aJadd,
pacrio3HaBaTh ~ MareMmaThdeckue  (QakTel U
MaTeMaTHUYeCKHe MOJIEIM B TMPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHHSX, B UCKYCCTBE;, YMEHHUE
MPUBOJUTH MPUMEPHl MATEMATHUYECKUX OTKPBHITUH
POCCUICKON 1 MHUPOBOM MaTeMaTHYECKOW HAYKH

IIK 1.1 Ymenusa:

Botnoaname pabomul no mexnuueckomy — BBINOJIHATH pacueThl pabo4ynX U aBAPUIHBIX
oocnyxcusanuio 000pyooeanus PEKUMOB JIEUCTBYIOIIUX AJIEKTPOYCTAHOBOK M
pacnpeoeiumensHoviX yCmpoucmae BBIOMpaTh 000PyAOBaHUE

IJIEKMPUYECKUX NOOCMAaHyuil u cemeil
Hanpaxcenuem 00 110 kB exknrwuumenvno

*HTeHCcHBHAas 00ImeoOpa3oBaTeNbHas IMOArOTOBKA OOYYAIOIIMXCS C BKIIOUEHHEM KOMIIOHEHTAa JUCLUIUIMHAPHOW 4YacTH HPO(eCCHOHAIbHONH KOMIIETEHINH, COOTBETCTBYIOIIEH
npo¢ecCHOHAILHONW HAIIPaBJICHHOCTH.



3 CTPYKTYPA U COAEP) KAHUE YYEBHOI'O TIPEJIMETA

«MATEMATHUKA)»

3.1 O0bém yueOHOrO npeaMeTa U BUAbI Y4eOHOI padoThl

Buabl y4eOHoii padoThl 1 cemecTp 2 cemecTp Bcero
O0beM 00pa3oBaTeIbHON MPOrpaMMbl YUeOHOr0 nmpeaMera 156 184 340
B T.4. B ()OpMe MPAKTHYECKOIi MOATOTOBKH 122 144 266
8 MmoM uucine:
meopemuyeckoe ooyuenue (Yypoku, 1eKyuu) 34 26 60
nabopamopuvie 3aHAmusl - - -
npakmuyecKue 3aHsmust 122 144 266
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHNE 5 15 20
8 MoM uucine:
meopemuyeckoe ooyuenue (YpOKH, JICKITUHN) 5 6
npakmudecKue 3aHamusl 10 14
nabopamopubie 3aHAMus.
KoncyabTanuu - 2 2
CamocrosiTesqibHast padoTa - - -
IIpomexxyTouHasi arrectauusi B ¢gopMe 3K3amMeHa BO 2 - 12 12

cemecTpe




3.2 TemaTu4ecKuii VIaH U coJepkaHnue y4eOHOro nmpeamera «MareMaTHKa»

YpoBenb .
HaumenoBanue Coaepikanue yueOHOro Matepuasia u GopmMbl OpraHU3aluN O0bém B | dopMupyemble
pa3iesioB U TeM AeITeJIbHOCTH 00y4YalommXxcst OCB(;eHH yacax KOMMETEeHI[HH
1 2 3 4 5
1 cemecTp
PA3JIEJI 1 [loBTOpeHue Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 6
Tema 1.1 Conep:xxanue yueOHOro Marepuasa 2
Heas 1 3axaun B Tom unciie TeopeTH4ecKoro ooyueHus (Ypoxu, 1eKuyuu) 1
MaTEeMATHKHU NPH Ilpogpeccuonanvno-opuenmupogannoe cooepicanue OK 01, OK 02,
OCBOCHUM ba3oBrle 3HaHMS W yMEHUS [0 MareMaTuke B NpO(EecCHOHANBHOW U B OK 03, OK 04,
CHEeNHATbLHOCTH IIOBCEIHEBHON IEATEILHOCTH 1 1 OK 05,
OK 06, OK 07
IIK 1.1*
B TOM 4nciie NpaKTHYEeCKUX U JIA00PATOPHBIX 3aHATHI 1
IIpakTuyeckoe 3ansaTue Ne 1 OK 01, OK 02,
«BxomHas koHTposbHas padoTa Ne 1 3a MIKOJIBHBIA KypC MAaTEMaTHKHI» 3 1 OK 03, OK 04,
OK 05,
OK 06, OK 07
Tema 1.2 Copep:xaHue y4e0OHOIro MaTepuaja 2
Yucaa 1 BbIYHCIeHUS. (B TOM 4Hc/ie TeopeTHYecKoro o0y4ueHusi (ypoKu, 1eKuuu) 1
BbipakeHnus u JleficTBUS HAJ MTOJIOKUTEILHBIMU U OTPUIIATEIILHBIMU YUCJIaMU, OOBIKHOBEHHBIMU U OK 01, OK 02,
npeoodpazoBaHus NECATUYHBIMU  IpoOsiMu.  JIecTBUS CcO  cTenmeHsAMH, (OpMYJbl COKpAIIEHHOTO 2 1 OK 03, OK 04,
[YMHOKEHUS OK 05,
B ToM 4HC/Ie NPAKTHYECKHUX H JIA00OPATOPHBIX 3aHATHIA 1 OK 06, OK 07
IIpakTH4eckoe 3ansaTHE No 2 3 1
«BoIpaskenus u npeodpazoBanus. JleficTBUS HAJ YUCTAMM»
Tema 1.3 Coaepikanue y4eOHOro MaTepuajia 2
IIpouenTHbIe B ToM unciie TeopeTHuecKoro ooyuenus (ypoxu, aiexuuu) 1
BBIYTHC/ICHUS [TpocTble MpOLEeHTHI, pa3Hble cIOcoObl MX BbIUMCIeHUs. ClI0)KHBIE TPOLICHTHI 2 1 OK 01, OK 02,
B ToM ynciIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 1 OK 03, OK 04,
IpakTHyeckoe 3ansaTHe Ne 3 5 1 OK 05,
«BpluncIeHue NPOILIEHTOBY OK 06, OK 07




PA3JIEJI 2 KoopauHaThl M BEKTOPbI 12
Tema 2.1 Coaepikanue yueOHOro MaTepuajia 12
Koopaunatsl 1B Tom unciie TeopeTHYECKOro 00y4eHus (YpoKu, 1eKuyuu) 4
BEKTOPBI [IpssmoyronpHas cucrema KoopauHaT B mpocTpaHcTBe. dopmyna paccrosHus OK 02, OK 03,
MeXAy JByMs Toukamu. Bekropbl. Moaynb Bekrtopa. PaBeHCTBO BEKTOpOB. 1 OK 04, OK 07
CrnoxeHre BEKTOpOB. YMHO)KEHHE BEKTOpa Ha uMcio. Pas3nolkeHue BekTopa IO
HaIpaBJICHUSAM. YTOJI MEXAY IBYMsI BEKTOpaMH
[Ipoexnuss Bekropa Ha ock. KoopaunHatel BekTopa. CKalspHOE NPOU3BEICHHE
BEeKTOpoB. Mcnonp30BaHne KOOpIMHAT U BEKTOPOB NP PEIIEHUH MaTeMaTHYECKUX 1
U IPUKJIAIHBIX 3a7a4
Kommnnanapueie BekTopbl. PaznokeHne BekTopa Ha cocTaBistomue. IlpaBuio
napajuienenunena. Vcnoip30BaHne BEKTOPOB MpPU PEIICHUH MaTeMaTHUYeCKUX U 1
npuKIaaHbIX 3a1a4. Koopaunare! BekTopa. CBsi3b MEXAY KOOpIMHATAMH BEKTOPOB
Y KOOpJMHATAMHU TOYEK
Brluncnenue paccTosHM U Ioma e Ha miockoctu. KonndyecTBeHHbIE pacdeThl 1
B TOM 4nciie NPaAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 8
IIpakTHyeckoe 3ansaTue Ne 4 9
«JlelicTBUS HaJl BEKTOPaMH, 33JaHHBIMU KOOPAMHATAMID)
IIpakTHyeckoe 3ansaTHe Ne 5
«Yron mexnay Bekropamu. [Ipoekius Bekropa Ha ocb. CKalspHOE NMPOU3BEJCHHE 2
JIBYX BEKTOPOB. BrIuKClIEHNE YITIOB MEX Y BEKTOPaMU»
Ilpogheccuonanvno-opuenmuposannoe cooepircanue OK 02, OK 03,
IIpakTnueckoe 3ansaTue Ne 6 2 OK 04, OK 07
«ITpakTUKO-OpUEHTUPOBAHHbIE 3a/1a41 HAa KOOPJAMHATHOM IJIOCKOCTH» IIK 1.1*
IIpakTnyeckoe 3ansiTue Ne 7 2 OK 02, OK 03,
KonTtpoabHas padora Ne 2 no paszaeny 2 OK 04, OK 07
PA3JIEJI 3 Kopuu, crenenu, Jjorapugmsl 62
Tema 3.1 Coaepikanue y4eOHOro MaTepuajia 12
Paspurne mnousitusi 0B TOM uMclie TEOPETHYECKOT0 00yUeHHUs (YpoKu, 1eKyuu) 3
qucje Lensle u pauvoHanbHble uwncia. JlelcTBuTenbHble uwncia. [IpubmmkeHHbIE OK 01, OK 02,
BbIuncienus. [lorpemHoctTy npubamKeHHbIX BIuuciIeHnH. [IpakTuuecknue npremsl 2 OK 03, OK 04,
BBIYHCIICHUH ¢ MPUOIMKEHHBIMH JaHHBIMU OK 05,
KommuiekcHple umcna. Anrebpanueckas (opma 3amucH KOMILIEKCHOTO YHCIA. 1 OK 06, OK 07

reOMeTpI/IquKaH HUHTCPIIPCTA M. I[eﬁCTBI/I}I HaJd KOMIIJICKCHBIMKW YHCJIaMH B




anreOpandeckoit popme

B ToM 4uc/ie NpaKTHYECKUX U JIA00PATOPHBIX 3aHATHI 9
IIpakTuuyeckoe 3ansitue Ne 8 1
«JIeMCTBHS C UETBIMU, PAIMOHAJIbHBIMU U ICCTBUTEIbHBIMU YU CIAMU)
IIpakTHuyeckoe 3ansitue Ne 8 5
«J1eMCTBHSI C UEIbIMU, PAIMOHAJIHBIMU U JICCTBUTEJIBHBIMU YUCIAMU
IIpakTuueckoe 3ansitue Ne 9 5
«[IpakTHyecKre MpHEeMbl BEIYUCICHHUN C TPUOIMKCHHBIMH JTAHHBIMUY
IpakTnyeckoe 3ausaTue Ne 10 5
«JIeHCTBUS ¢ KOMIUIEKCHBIE YHCITIa
IpakTHyeckoe 3ansTue Ne 11
«BpIMoMIHEHWE pacdyeToB C TOMOIIBI0  KOMIUIEKCHBIX — 9ucen.  [Ipumepsr 2
WCTIOJIb30BAHMSI KOMIIJICKCHBIX YHCEI»
Tema 3.2 Coaep:kaHue y4eOHOT0 MaTepuaja 10
Kopuu B ToM uncie TeOpeTHYECKOro 00yueHust (ypoKu, 1eKuuu) 2
[ToHsiTHE KOpHS N-OM CTENEHU W3 ACHCTBUTENBHOTO yuciaa. OyHKIUU ¥ = r{E X 2 OK 01, OK 02,
cBoiicTBa 1 rpadukn. CBOMCTBA KOPHS N-OM CTENEHU OK 03, OK 04,
B TOM 4nciie NPaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 8 OK 05, OK 07
IIpakTHyeckoe 3ansTHe Ne 12 5
«Bbluncrienue u cpaBHEHUE KOPHEW»
IIpakTHyeckoe 3ansTHe Ne 12 5
«Bbluncrienne 1 cpaBHEHHUE KOPHEW»
IIpakTHyeckoe 3anssTHe Ne 13 5
«[IpeoOpazoBanus anredbpanuecKux BhIPAKECHHM, COJIEPKAIIX KOPHI
IIpakTnueckoe 3ansitue Ne 13 2
«[IpeoOpazoBanus anredbpanuecKux BhIPAKECHHM, COJIEPKAIINX KOPHI»
Tema 3.3 Copepxanue yueOHOro Marepuasa 12
Crenenb B ToM unciie TeOpeTHYeCKOro ooyueHus (ypoxu, ajexuuu) 2
CreneHu ¢ pallMOHAIBHBIMH MOKa3zaTtensiMu. CTeneHHble (QYHKIMH, UX CBOMCTBA U OK 01, OK 02,
rpa¢puku. CpaBHeHue creneHeil. IIpeoOpa3oBaHus BBIpaXEHUH, COAEpIKAIINX 1 OK 03, OK 04,
CTEIleHHU OK 05,
Crenenu ¢ 1elCTBUTENBHBIMU MTOKA3ATEISIMHU 1 OK 07
CBOIICTBa CTENEHU C ICUCTBUTEIBHBIM MTOKA3aTEIEM
B ToMm yncie npaKTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA 10




IIpakTnueckoe 3ansaTue Ne 14

«HaxoxneHue 3HaueHUIl CTeNeHel ¢ palMOHAIBHBIMM IOKa3aTenssMu. CpaBHEHUE 2
creneHeil. [IpeoOpa3oBaHus BRIPAKEHHIA, COACPIKAIINX CTETICHI
IIpakTHyeckoe 3ansaTue Ne 14
«HaxoxxneHue 3HaYeHU CTeNeHel ¢ palnOHAIbHBIMM MOKa3aTensiMu. CpaBHEHUE 2
creneHeil. [IpeoOpa3oBaHus BRIPAKEHHIA, COACPIKAIINX CTETICHI
IpakTHyeckoe 3ansaTue Ne 14
«HaxoxneHue 3HaYeHH CTeneHel ¢ palnOHATbHBIMM MOKa3aTensiMu. CpaBHEHUE 2
creneHed. [IpeoOpazoBaHus BeIpaXKEHHH, CONEPIKALINX CTETIEHU»
IpakTHyeckoe 3ansaTue Ne 14
«HaxoxaeHue 3Ha4eHU CTENEHEHW C palMOHAIBHBIMU MOKa3zareasiMu. CpaBHEHHE 2
crenenei. [IpeoOpa3oBaHus BEIpaKEHUH, COAECPIKALIUX CTEIECHI
IIpakTnueckoe 3ansaTue Ne 15
KonTpoabHast padora Ne 3 mo remam «Kopum», «Crenenm» 2
Tema 3.4 Conepxanue yueOHOIro Marepuasia 6
Ioka3zaTenbHas B ToM unciie TeopeTHUECKOro 00yueHust (ypoxu, 1eKuuu) 2
byHkuus CreneHb ¢ TPOU3BOJIBHBIM JICUCTBUTEIBbHBIM TMOKa3areneMm. OmnpenesieHue OK 01, OK 02,
MoKa3aTeabHOM (PyHKIHMH, ee cCBoWcTBa W rpaduk. 3HAKOMCTBO C NMPUMEHECHHUEM 2 OK 03, OK 04,
MOKa3aTeIbHOU (PYHKIIMH OK 05, OK 07
B TOM 4mnciie NpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 4
IIpakTuyeckoe 3ansaTue Ne 16
«CpaBHeHne  mokazaTenbHbIX  (GyHKOMid.  [IpeoOpa3oBaHusi  BBIpaKCHHH, 2
coJiepKalluX NOKa3aTenbHble (YHKLIHUN
IIpakTuueckoe 3ansaTue Ne 16
«CpaBHeHMe  moka3aTelbHbIX  ¢GyHkuuid.  IlpeoOpa3oBaHusi  BbIpakeHUil, 2
coJiepKalluX NOKa3aTenbHble (QYHKLIHN
Tema 3.5 Copepxanue yueOHOro Marepuasa 22
Jlorapupm. Jlorapudpm B Tom unciie TeopeTHUECKOro odoyuenus (ypoxu, jexuuu) 4
qmuciaa Jlorapugm. Jlorapudm uucna. OcHoBHOE Jorapupmuueckoe ToxaecTBo. CBONCTBA
norapu¢moB. Omepauuss JjorapupmupoBanus. JlecATUUHbIE M HATypaJbHBIE 1 OK 01, OK 02,
norapu¢msl. IlpaBuna geiicTBuil ¢ norapudmamu OK 03, OK 04,
Bbruncnenue u cpaBHeHue JorapudmoB. Ilepexox K HOBOMY OCHOBAHHMIO. 1 OK 05, OK 07
AnreOpandeckue mpeodpa3zoBaHus, CoAeprKalIme Jorapuhm
Jlorapugmuueckasi QyHKIHMS U €€ CBOHCTBA 2




B Tom uncie MPAKTUICCKUX U ﬂaﬁopaTopHLIx 3aHATHH

18

IIpakTnueckoe 3ansitue Ne 17

«Haxoxnenne norapudm uumcna. Haxoxnenume 3HadeHHWd Jorapupma 1O 2
IIPOU3BOJIbHOMY OCHOBaHUIO»
IIpakTnueckoe 3ansitue Ne 17
«Haxoxnenne snorapudpm uucna. Haxoxnenume 3HadeHHWd Jorapupma 1O 2
MIPOU3BOJIbHOMY OCHOBAHUIO»
IIpakTnueckoe 3ansitue Ne 17
«Haxoxnenne norapudpm umcna. Haxoxnenuwe 3HadeHuit Jsorapupma 10 2
MIPOU3BOJIbHOMY OCHOBaHUIO»
IIpakTHyeckoe 3ansaTHe Ne 18 )
«AnreOpanueckre npeodpa3oBaHusl, coJiepKaliue Jorapudm»
IIpakTHyeckoe 3ansaTue Ne 18 5
«Anredpanueckre npeodpa3oBaHus, coJiepKaliue Jorapudm»
IIpakTHyeckoe 3ansaTHe Ne 18 5
«Anrebpanyeckre mpeoOpa3oBaHus, CoACpKaIIUe Jorapudm»
IIpakTuyeckoe 3ansaTue Ne 18 5
«Anrebpandeckre mpeoOpa3zoBaHus, CoAepKaIIUe Jorapudm»
Ilpogheccuonanvno-opuenmuposannoe cooeprcanue OK 01, OK 02,
IIpakTuyeckoe 3ansaTue Ne 19 5 OK 03, OK 04,
JlorapuMsl B IpUpOJIE U TEXHUKE OK 05, OK 07
IIK 1.1*
IIpakTuyeckoe 3ansaTue Ne 20 OK 01, OK 02,
Kontposabnasa padora Ne 4 mno Temam «llokasarenbHast QyHKIUS», 2 OK 03, OK 04,
«Jlorapugm. Jlorapudpm yucaa» OK 05, OK 07
PA3/IEJI 4 YpaBHeHus1 M1 HepaBeHCTBA 76
Tema 4.1 Coaepikanue y4eOHOr0 MaTepuajia 40
YpaBHeHust B ToM 4HciIe TEOPETHYECKOT0 00yYeHNsI (YPOKU, IeKyuu) 6
JIuHeliHble ypaBHEHUs ¢ OAHOM mepemeHHOW. KBaaparHble ypaBHeHUs. J[poGHO- OK 01, OK 02,
JTUHeWHble ypaBHeHMsA. CHCTEeMbl ypaBHEHMH C OJIHOW NepeMeHHON (TOBTOpPEHME 1 OK 03, OK 04,
HIKOJIHOTO Kypca). PABHOCHIIBHOCTh YpaBHEHHH OK 05, OK 07
YpaBHeHus ¢ MoayaeM. MeTobl pellieHHi YpaBHEHUN ¢ MOAYJIEM 1
YpaBHEHMs ¢ TapaMeTpaMu 1




HppaumnonaibHble ypaBHEHUs. MeTOIbI pellIeHUI MPpalMOHAIbHBIX YPAaBHEHUI

[loka3arenpHble ypaBHEHUSA. MeToAbl pELICHUN IIOKA3aTECNIbHBIX YPaBHEHUM.

Pemenue cucreM noka3aTesIbHbIX ypaBHEHUI 1
Jlorapudmuueckue ypaBHeHHs. Omnepanus MOTEHIUPOBaHHA. MeETOAbl pElIeHUH 1
jorapu(pMUUECKUX YpaBHCHHIMA

B ToM ymKciie NpaKTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA 34
IpakTHyeckoe 3ansaTue Ne 21 9
«PenieHne JIMHEWHBIX YPABHEHUHA U CHCTEM»

IMpakTHyeckoe 3ansaTHe Ne 22 9
«PenieHne KBaIpaTHBIX YPABHEHUI U CUCTEM»

IIpakTHyeckoe 3ansaTHe Ne 23 2
«Pemenue ypaBHeHHH ¢ MOTYJIEM»

IIpakTHyeckoe 3ansaTHe Ne 23 )
«Pemenue ypaBHeHHH ¢ MOAyJIEM»

IIpakTHyeckoe 3ansaTHe Ne 23 2
«Pemenne ypaBHEHUN C MOJTYJIEM»

IIpakTuyeckoe 3ansaTue Ne 24 5
«Pemenne ypaBHEHUN ¢ mapamMeTpaMm

IIpakTuyeckoe 3anaTue Ne 24 9
«Pelienre ypaBHEHUN ¢ mapaMeTpaMu»

IIpakTuyeckoe 3ansaTue Ne 25 9
«Pelienne nppaoHalIbHbIX YPaBHEHUID)

IIpakTuyeckoe 3ansaTue Ne 25 9
«Pemienne nppaMoHalIbHbIX YPaBHEHUID)

IIpakTHueckoe 3ansaTHe Ne 25 5
«Pemienne uppamoHalIbHbIX YPaBHEHUID)

IIpakTHueckoe 3ansaTHe Ne 26 5
«Pelmenne noka3aTenbHbIX YPaBHEHUN

IIpakTnueckoe 3ansiTue Ne 26 5
«Pelmenne noka3aTeNbHbIX YPaBHEHUIN

IIpakTnueckoe 3ansitue Ne 26 5

«PemieHue moka3aTeabHbBIX ypaBHeHHfI»




IIpakTnueckoe 3ansitue Ne 27

«Pemenne norapupMuyeckux ypaBHEHHID 2
IIpakTnueckoe 3ansitue Ne 27 5
«Pemenne norapupMuIecKux ypaBHEHHID»
IIpakTnueckoe 3ansitue Ne 27 5
«Pemenne norapuMuyeckux ypaBHEHHID
IIpakTnueckoe 3ansitue Ne 27 5
«Pemenue norapupmMuyeckux ypaBHEHUIN»
Tema 4.2 Coaep:kaHue y4e0HOTo MaTepuaja 36
HepasencrTBa B ToM unciie TeOpeTHYEeCKOro 00yueHus (Ypoxu, J1eKyuu) 8
JIuneliHbIE HEpaBEHCTBA C OJHOM nepemeHHoW. KBagparHsle HepaBeHCTBA. MeTon OK 01, OK 02,
nHTepBasIoB. CHCTEMbI HEPABEHCTB C OJIHOM MEpPeMEHHOM (ITOBTOPEHHE IIKOJIBHOTO 2 OK 03, OK 04,
Kkypca). [Ipocreiinne HepaBeHCTBA C TapaMeTPOM OK 05, OK 07
HppanmonaibHble HepaBeHCTBA. MeTO/1bl PEIICHH HPPALMOHAJIbHBIX HEPABEHCTB 2
[TokasaTenbHble HEpaBEeHCTBA. MeTO1bl penieHn NOKa3aTeIbHbIX HEPABEHCTB 2
Jlorapupmudeckre  HepaBeHCTBA.  MeToapl  pemieHud  JorapuPMUUecKux 5
HEPaBEHCTB
B ToM Yuc/ie NpaKTHYECKUX U JIA00PATOPHBIX 3aHITHI 28
IIpakTuyeckoe 3ansaTue Ne 28 5
«PernieHune JIMHEHHBIX U KBAIPATHBIX HEPABEHCTB U CUCTEM HEPAaBEHCTBY
IIpakTuyeckoe 3ansaTue Ne 28 5
«PerieHune JIMHEHHBIX U KBAIPATHBIX HEPABEHCTB U CUCTEM HEPABEHCTB
IIpakTHyeckoe 3ansTHe Ne 29 2
«PernieHne HepaBEeHCTBA C MAPAMETPOM»
IIpakTuueckoe 3ansaTue Ne 30 5
«MppanmoHaibHble HEPAaBEHCTBA»
IIpakTuueckoe 3ansaTue Ne 30 5
«MppannoHabHbIE HEPABEHCTBAY
IIpakTnueckoe 3ansrue Ne 30 2
«MppannoHaibHbIE HEPABEHCTBAY
IIpakTnueckoe 3ansaTue Ne 31 5
«Iloka3arenpHble HEPABEHCTBAY
IIpakTnueckoe 3ansaTue Ne 31 5

«Iloka3aTenbpHbIE HCPABCHCTBaA»




IIpakTnueckoe 3ansaTue Ne 31

«Iloka3arenpHble HEPABEHCTBAY 2
I[pakTHyeckoe 3ansaTHe Ne 32 5
«Jlorapudmudeckre HepaBEeHCTBA»
I[pakTHyeckoe 3ansaTHE Ne 32 2
«Jlorapudmudeckre HepaBEHCTBAY
IpakTHyeckoe 3ansaTHe Ne 32 5
«Jlorapudmuyeckne HepaBEHCTBA»
IpakTHyeckoe 3ansaTHe Ne 32 5
«Jlorapudmudeckne HepaBeHCTBA»
IIpakTuyeckoe 3ansaTue Ne 33 9
KonTpoabHast padora Ne 5 mo pasaeny 4
KoncyabTanumn -
IIpomeskyTouHasi aTTecTaums -
Bcero 3a 1 cemecTp 156
2 cemecTp
PA3JIEJI 5 Tpuronomerpusi 38
Tema 5.1 Conep:xaHue y4eOHOro Marepuaja 14
OcHoOBBI B ToM unciie TeopeTHYECKOro 00yueHust (ypoxu, 1eKyuu) 2
TPUTOHOMETPHH Pagnannoe usMepenuwe yriioB W nyr. BpamarenbHoe aBmwkeHue. COOTHOIICHUE OK 01, OK 02,
MEXAYy TpalyCHOM W paavaHHol Mepamu yria. CHHYC, KOCHHYC, TaHT€HC U OK 03, OK 04,
KOTaHT€HC JIEHCTBHUTEIIBHOTO 4YHCIa. 3HAKW CHHYCA, KOCHHYCA, TaHIe€HCAa W 1 OK 05,
KOTAaHI'€HCa. 3aBUCUMOCTb MEXAY CHHYCOM, KOCHUHYCOM, TaHI€HCOM U OK 06, OK 07
KOTaHT'€HCOM OJTHOTO U TOTO e yria
®opmynsl npuBeaeHus. Dopmynsl croxeHus. DopMynsl IBOWHOTO U TOJIOBHHHOTO
yriaa. [IpeoOpa3oBaHue cyMMbl TPUTOHOMETPUYECKUX (QYHKIUN B MPOU3BEICHUE U
MPOU3BEACHUS B CyMMY. BbIpakeHHE TPUTOHOMETpPHUECKUX (DYHKUIUN uepes 1
TAHT€HC TOJIOBUHHOTO apryMeHTa. BpIUMCIeHHe 3HAYeHWH W TOXIECTBEHHBIC
npeoOpa3oBaHus TPUTOHOMETPHUYECKHUX BBIpKEHUI. [IpeoGpazoBanue
MPOCTEHIINX TPUTOHOMETPUUYECKUX BBIPAKEHUN
B ToM ynciIe NPAaKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 12
IIpakTnueckoe 3ansrue Ne 34 5

«Brruucnenue TPUTOHOMETPHUYICCKUX (IJYHKI_[I/Iﬁ )4 TPUTOHOMCTPHUYCCKHUC




peoOpa3OBaAHM

IIpakTnueckoe 3ansitue Ne 34

«Bpraucnenne  TPUTOHOMETPHYECKMX ~ (PYHKIUMH W TPUTOHOMETPHUYECKHE 2
peoOpa3OBaAHMS
IIpakTnueckoe 3ansitue Ne 34
«Bplancnenne  TPUTOHOMETPHYECKMX  (PYHKIMH W TPUTOHOMETPHUYECKHUE 2
peoOpa3oBaHUs»
IIpakTnueckoe 3ansitue Ne 34
«Bpraucnenne  TPUTOHOMETPHUYECKMX  (QPYHKIUH W TPUTOHOMETPHUYECKHE 2
peoOpa3oBaHUs»
IIpakTHyeckoe 3ansaTHe Ne 34
«Bpraucienne  TPUTOHOMETPHUYECKMX  (PYHKIUH W TPUTOHOMETPHUYECKHE 2
peoOpa3oBaHUs»
IIpakTHyeckoe 3ansaTHe Ne 34
«Bpraucienne  TPUTOHOMETPHUYECKMX ~ (PYHKIUH W TPUTOHOMETPHUYECKHE 2
peoOpa3oBaHM
Tema 5.2 Coaepxxanue y4eOHOIro MaTepuasa 16
Tpuronomerpuyeckue |B Tom umciie TeopeTHYECKOro o0yueHust (YpoKu, Jexuuu) 2
YPaBHEHHs M CHCTeMBbI |OOpaTHble TpuroHomerpudeckue ¢pyHkiuu. Mx cBoiicta u rpaduku. [Ipocreiinive 1 OK 01, OK 02,
TPUTOHOMETPUUYECKUE YPABHEHHUS OK 03, OK 04,
CrocoObl perieHui TPUrOHOMETPUUSCKUX YPaBHEHUN: CBOIAIINXCS K KBaJIpaTHBIM, OK 05,
pelaeMbie pa3ioKEHUEM Ha MHOXXHUTEIW; OJHOPOJHBIE TPUTOHOMETPUUYECKHUE 1 OK 06, OK 07
ypaBHeHus. CucTeMbl MPOCTEHIINX TPUTOHOMETPUUECKUX YpaBHEHU N
B ToM Yunc/Ie IpaKTHYECKUX M JJA00PATOPHBIX 3aHSITHI 14
IIpakTHueckoe 3ansaTHe Ne 35 5
«Pemenue NpocTelInX TPUrOHOMETPHUYECKUX YPaBHEHUIN»
IIpakTuueckoe 3ansaTne Ne 35 5
«Pemenne mpocTeInX TPUrOHOMETPHUECKUX YPaBHEHHID)
IIpakTnueckoe 3ansTrue Ne 35 5
«Pemenune npocTelnx TPUrOHOMETPHUYECKUX YpaBHEHUIN
IIpakTnueckoe 3ansitue Ne 36
«PelmeHne TPUTOHOMETPUYECKUX YPAaBHEHHUUW C TPUMEHEHHEM pa3JIMYHbIX 2

peoOpa3oBaHMID




IIpakTnueckoe 3ansaTue Ne 36

«PelmieHrie  TPUTOHOMETPUYECKUX YPaBHEHHUW C TPUMEHEHUEM Pa3JIMYHBIX 2
peoOpa30BaAHMIDY
IIpakTnueckoe 3ansitue Ne 36
«Pelmienre  TPUTOHOMETPUYECKUX YPaBHEHUW C TIPUMEHEHHUEM Pa3IMYHBIX 2
peoOpa30BaAHMIDY
IIpakTnueckoe 3ansitue Ne 37 5
«Pemenne npoCTENIINX CUCTEM TPUTOHOMETPUYECKUX YPABHEHUID)
Tema 5.3 Conepxxanue yueOHOro Marepuaja 8
Tpuronomerpuyeckue |B ToM 4yHc/Ie TeOpeTHYECKOT0 00yUeHUsl (YPOKU, 1eKUUU) 2
HEpaBeHCTBA I[IpocTeliye TPUrOHOMETPUYECKUE HEPABEHCTBA 1 OK 01, OK 02,
CriocoObl  pemieHuii  TPUTOHOMETPUYECKUX  HEPaBEHCTB:  CBOJIIMXCS K OK 03, OK 04,
KBaJ[paTHbIM,  pEIIa€MbIE  pPA3JOKEHUEM HA  MHOXKHUTEIW;  OJHOPOJHBIE 1 OK 05,
TPUTOHOMETPUYECKUE HEPABEHCTBA OK 06, OK 07
B TOM 4nciie NpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 6
IIpakTuyeckoe 3ansaTue Ne 38 5
«Pemenue npocTeiinX TPUrOHOMETPHUUECKUX HEPABEHCTBY»
IIpakTuyeckoe 3ansaTue Ne 39
«Pemenne mnpocTEHIINX TPUTOHOMETPUYECKUX HEPABEHCTB C MPUMEHEHHEM 2
Pa3IUYHbIX TPe0Opa3oBaHU»
IIpakTuyeckoe 3ansaTue Ne 40 9
KonTpoabHasi padora Ne 6 mo pasaeny S
PA3/IEJI 6 ®yukuuu 8
Tema 6.1 Conepxanue yueOHOro Marepuasia 8
@OyHKIMH, HX CBOICTBA B TOM Ync/Ie TeOpeTHYECKOro o0yueHus (YpoKu, 1eKuuu) 1
u rpapukn [Tonstne dynknuu, yncnoBoil ¢yHkuuu. CrocoOsl 3amanust QyHkiuu. OOmacts OK 01, OK 02,
OTpeJieNieHUs 1 MHOKECTBO 3HA4YeHMI; rpa@uku (QYHKIHMHI, MOCTpOoeHue rpaduKoB OK 03, OK 04,
(GyHKLUH, 3a1laHHBIX PA3JINYHBIMU CIIOCOOAMU OK 05,
CpoiictBa (YHKIMHU: MOHOTOHHOCTh, YETHOCTb, HEYETHOCTh, OTPAaHUYECHHOCTD, OK 06, OK 07
MEePUOTUYHOCTh, TPOMEXKYTKH BO3pacTaHUs U YyObIBaHUS, HauOoJbllIee W 1

HauMeEHbIIlee 3HAYeHHs, TOYKHM OJKCTpeMyMa. ['padudeckas HWHTEpIpeTaIHS.
[Ipumepbl GYHKIIMOHAIBHBIX 3aBUCUMOCTEN B pEAIbHBIX MPOLIeccaxX U SBICHUIX
Oo6patnbie ¢yakuu. OOmacTe ompeneNneHus W 00NacTh 3HAYCHHWH O0OpaTHOU

GbyHKIIMHN




I'paduku dyHKOUI: nUHEHHBIC, KBaapaTHBIC, IPOOHO-TUHEHHBIC, CTEIICHHBIC,
MoKaszareibHble, JIoTapudMHUUEeCKHe, TpUroHomeTpuueckue. IIpeoOpa3zoBanue
rpadukoB. OmnucaHWe MPOU3BOJCTBEHHBIX IPOIECCOB C TOMOIIBIO TpaduKoB

byHKIII

B ToM ymKciie npaKTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA 7
Ilpogheccuonanvho-opuenmuposannoe cooepicanue OK 01, OK 02,
IpakTHyeckoe 3ansaTue Ne 41 OK 03, OK 04,
«Apudpmernueckue onepanuu Haj GyHKIUAMU. CrnoxxkHas QYHKINS (KOMIIO3HUIIMS). 1 OK 05,
I'padukn  ¢ynkumii. Ilpocreiimme npeoOpazoBanuss rpagukoB  QYHKIMM. OK 06, OK 07
[TapamienpHBIN IEPEHOC, CHMMETPHSI OTHOCHTEIIBHO OCEM KOOPJIMHAT U CUMMETPHS]] IIK 1.1*
OTHOCHUTEJIbHO MPSMOI Y = X, pacTsyKEHUE U CKATHE BJIOJIb OCe KOOpIAUHAT
IIpakTuyeckoe 3ansaTue Ne 41
«Apudmernueckue onepanuu Haj GyHkIUsAMU. CrnoxxkHas GyHKINS (KOMIO3HIIMS).
I'paduku  ¢ynkumii. Ilpocreiimme npeoOpazoBanuss rpagukoB  GYHKIHM. 2
[TapanienbHblil HepeHoC, CHMMETPHsI OTHOCUTENFHO OCel KOOPJMHAT U CUMMETPHS]
OTHOCHUTEJILHO MPSAMOI Y = X, pacTsyKEHUE U CKATHUE BJIOJIb OCEH KOOpIAUHAT
IIpakTuyeckoe 3ansaTue Ne 41
«Apudmerndeckue onepanun Hag GyHKuusIMU. CnoxHas GyHKIUS (KOMITO3HIIHS).
I'paduxn  dyaxmuii. Ilpocreiimue mnpeoOpa3oBanusi rpaduKoB  QYHKIIHA. 2
[TapannenbHblil IEpeHOC, CHMMETPHSI OTHOCUTENFHO OCel KOOPAMHAT U CUMMETPHS]
OTHOCHUTEJILHO MPSMOil Y = X, pacTsXKEHUE U CKATHUE BJIOJIb OCEH KOOpAUHAT
IIpakTuyeckoe 3ansaTue Ne 42 OK 01, OK 02,
KonTpoabHasi padora Ne 7 mo pasjaeny 6 5 OK 03, OK 04,
OK 05,
OK 06, OK 07
PA3JIEJI 7 Hauano MmaTeMaTH4eCKOT0 aHAJIU3A 52
Tema 7.1 Copepxanue yueOHOro Marepuasa 4
YuciioBbie B ToM 4HciIe TEOPETHYECKOT0 00yYeHNsI (YPOKU, IeKyuu) 1
MoCJIeA0BATEIBHOCTH |Uncnosele mnociemoBareabHoCcTH. CHocoObl 3amaHUsl W CBOWCTBA YHCIIOBBIX OK 01, OK 02,
nocjieaoBarebHOCTE. MOHOTOHHBIE TIOCIENOBAaTENbHOCTU. OrpaHUYeHHbIE U 1 OK 03, OK 04,
HEOTPAaHUYECHHBIE MOCIEI0BATEIbHOCTH OK 05,
B ToM yKciIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 3 OK 06, OK 07
IIpakTnueckoe 3ansiTue Ne 43 1

«YucnoBple OCIEA0BATEIbHOCTH)




IIpakTnueckoe 3ansaTue Ne 43
«YucnoBbIe MOCIeI0BATEIBHOCTH

Tema 7.2
IMpenen
10CJIeI0BATEJIbHOCTH

Conepxxanue yueOHOro Marepuaja

B ToM unciie TeopeTHYecKOro 00yueHus (ypoxu, 1eKyuu)

|

[lonsTe o npenene nocienoBaTesbHOCTH. CyIIeCTBOBAHUE Ipe/ieia MOHOTOHHOM
OTpaHMuYEHHOM mocnenoBareabHOCTH. CyMMHMpOBaHHE IOCIEI0OBATENIbHOCTEM.
beckoHeuHO yObIBaroIIasi reOMeTpUUecKasl mporpeccus u ero cymma. HYucno e

B Tom uncie MPAKTUICCKUX U HaﬁopaTOprIX 3aHATHH

IIpakTHyeckoe 3ansaTHe Ne 44
«beckoHeuHO yObIBaroIasi TeOMETPUYECKasi IPOrPECCHsI»

IIpakTuyeckoe 3ansaTue Ne 44
«beckoHeuHo yObIBarolasi FeoMeTpUYecKasi IPOrpeccusi»

|

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

Tema 7.3
IIpenen pynkunu

Copep:xanue y4e0OHOro MmaTepuaJja

B ToM unciie TeopeTHUECKOro 00yueHust (ypoxu, 1eKuuu)

[Ipenen dynkmum B Touke. Ilpemen (QyHKmuM B TOUKe W Ha OECKOHEYHOCTH.
[TonsaTue o HEMpepbIBHOHN (QYHKITUN

B TOM 4nciie NpaAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI

IIpakTuyeckoe 3ansaTue Ne 45
«Bbluncrienue npeaenoB»

IIpakTuyeckoe 3ansaTue Ne 45
«Bbluncrienue npeaesoB»

IR

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07

Tema 7.4
IIpousBoanas

Conep:xaHue y4eOHOro MmaTepuasa

19

B ToM unciie TeopeTHYECKOro 00yueHust (ypoxu, 1eKyuu)

3ajaum, NPUBOJAILIME K MOHATUIO NMpon3BoAHOM. IIponsBoaHas, ee MexaHUYECKU
cMbicn. HekoTopoe nmprMeHeHne npou3BoAHON B pu3nke. ['eoMeTpruiecKuii cCMbICT
IIPOU3BOJHON. VYpaBHeHHe KacaTeabHOW K rpaguky Qynkuuu. IIpousBoaHas
CYMMBI, pPa3HOCTH, NPOM3BEINCHUS M 4YacTHOro nByX ¢(ynkuumit. IlpousBoaHbie
o0paTHOH (YHKIMHU ¥ KOMIO3ULIMU (YHKIHHA

IIpon3BoiHBIE HEKOTOPBIX IEMEHTAPHBIX (PYHKIIMI: IPOU3BOAHBIE TOKA3aTEIbHOM,
norapu(MHUUECKOM, CTENeHHOW, TpuroHoMeTpudeckoil ¢yHkiuu. IIpousBosaHbIe
0OpaTHBIX TPUTOHOMETPUUECKUX (QYHKIUIH

B03paCTaHI/Ie n y6BIBaHI/IC (I)YHKI_II/II/I, COOTBCTCTBUC BO3paCTaHUA U y6BIBaHI/I$I
(bYHKI_II/II/I 3HAKy HpOHSBOHHOﬁ. IlonsTue HpOPI3BOI[HOﬁ BBICHICTO  TIOpAOKa,

COOTBETCTBUE 3HAKa BTOPOI MPOM3BOJIHON BBIMYKIOCTH (BOTHYTOCTH) (DYHKIIMHU Ha

OK 01, OK 02,
OK 03, OK 04,
OK 05,
OK 06, OK 07




oTpe3ke. 3a7ayM Ha MAaKCUMyM M MHUHUMYM. lloHSTHE acMMHOTOTHI, CIIOCOOBI MX
OTIpesieNieHusl. ANTOPUTM HCCIeNoBaHus (QYHKIMU M TOCTPOCHHS ee Tpaduka c
MTOMOIIBI0 POU3BOAHOM. JIpoOHO-mHelHas GyHKIusA. HaxoxaeHne HanOoJIbIIero
YW HauMEHBIIET0 3HAa4YeHWH (YHKIMIA, MOCTpOEeHHE TPaPUKOB MHOTOWIECHOB C
HCIIOJIb30BAHKMEM allapaTa MaTeMaTHYEeCKOro aHaJIn3a

B ToM umnciie npaKTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA 15
IIpakTnueckoe 3ansitue Ne 46 1
«Bblunciienne npou3BOIHBIX»
IIpakTnueckoe 3ansitue Ne 46 5
«Bblunciienne npou3BOIHBIX»
IIpakTHyeckoe 3ansaTHe Ne 46 )
«Bblunicrienne Tpou3BOIHBIX»
IIpakTHyeckoe 3ansaTHe Ne 47
«Pemenne mMpakTUYECKUX 3a7ad Ha TEOMETPUYECKHM U (QU3NYECKHIl CMBICT 2
IIPOU3BOTHON»
IIpakTuyeckoe 3ansaTue Ne 48 5
«[Ipuno>xeHue MpoOrU3BOHON K UCCIEAOBAHUIO (DYHKITHI
IIpakTuyeckoe 3ansaTue Ne 48 5
«[IpunoxeHue MpoOrU3BOHON K UCCICTOBAHUIO (PYHKITHIN)
IIpakTuyeckoe 3ansaTue Ne 48 5
«[Ipunoxenune npou3BOAHON K UCCIEAOBAHUIO (PYHKIIMI)
IIpakTuyeckoe 3ansaTue Ne 49 5
KonTpoabHasi padora Ne 8 mo reme «IIpousBoanas
Tema 7.5 Conepxanue yueOHOro Marepuasia 21
IlepBooOpa3nas 1 B ToM unciie TeopeTHYECKOro 00yueHust (ypoKu, 1eKyuu) 3
HHTerpaJa 3agadya 0 BOCCTAHOBJIEHHWU 3aKOHA JBM)KEHUS MO M3BECTHOM cKOpocTH. [loHsaTue OK 01, OK 02,
uHTerpupoBanusa. O3HaKOMIIEHHE C TOHSATHEM HHTErpana U MepBOOOpa3HOM i OK 03, OK 04,
¢ynkuun y=f(x). Pemenue 3amau Ha CBsi3b NMEepBOOOpa3sHOM M €€ IPOU3BOJIHOM, 1 OK 05,
BBIUMCIIEHUE TMepBOOOpa3HON [uis fgaHHOW QyHKiuu. Tabmuna Qopmyn s OK 06, OK 07
HaXO0’KJIeHHs NepBooOpa3HbIX. M3yueHue npaBuiia BEIYMCICHHS IEPBOOOPA3HOM
Pemenne 3amay Ha CBSI3p MEpBOOOpPAa3HON M ee TNPOU3BOAHOM, BBIYMCICHHE
nepBooOpa3Hoil i naHHOM (QyHKuMHU. Pemienue 3ai1a4 Ha NpUMEHEHHE UHTEerpaa) 1

JJI1 BBIYMCIICHUA (I)I/I3I/I‘-ICCKI/IX BEJIMYMH M IIOIIaAeh




3ajaun, MPUBOJAIIME K TOHIATHIO OMPEACNIEHHOIO0 MHTErpaja — O BBIUMCICHUU
IUION[A  KPUBOJMHEMHOW Tpameuuu, O nepemMemieHnd Touyku. [loHsTue

omnpenenéHHOro  uHrerpaiga. l'eomerpuueckuid u  (QU3HYECKUH  CMBICI !
onpeneneHHoro unrerpaina. opmyna Herorona— Jleiibuuia
B ToM ymnciie npaKTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA 19
IpakTnueckoe 3ansitue Ne 50 1
«Bblunciienne HeonpeaeaeHHbIX MHTETPAJIOB)
IIpakTnueckoe 3ansitue Ne 50 )
«Bblunciienne HeonpeaeaeHHbIX HHTETPAJIOB)
IIpakTnueckoe 3ansitue Ne 50 5
«Bblunciienne HeonpeaeaeHHbIX HHTETPAJIOB)
IIpakTHyeckoe 3ansaTHe Ne 51 5
«Bbruncnenue onpeaeneHHbIX HHTETPAJIOB)
IIpakTHyeckoe 3ansaTHe Ne 51 )
«Bbluncrienue onpeaeneHHbIX HHTETPAIOB)
IIpakTuyeckoe 3ansaTue Ne 52 5
«Pemenue 3a1a4 Ha NPUIIOKEHUE ONIPEIEICHHBIX HHTETPAJIOBY
IIpakTuyeckoe 3ansaTue Ne 52 5
«Pemenue 3a1a4 Ha NPUIIOKEHUE ONIPENIEIICHHBIX HHTETPAJIOBY
IIpakTuyeckoe 3ansaTue Ne 53 5
«Pemenune npakTUYECKUX 3a/1a4 Ha MPHIIOKEHHUE ONPECIICHHBIX HHTETPAJIOB)
IIpakTuyeckoe 3ansaTue Ne 53 5
«Pemenne NpakTHYECKUX 3a/1a4 Ha IPUIIOKEHHUE ONIPEACICHHBIX HHTETPAJIOB)
IIpakTHueckoe 3ansaTne Ne 54 2
KonrpoJsbHnas padora Ne9 no reme «IlepBoodpa3Hasi m uHTErpas»
PA3JIEJI 8 I'eomeTpus 38
Tema 8.1 Conepxanue yueOHOro Marepuasa 6
IIpsiMbie 1 MJI0CKOCTH BB TOM 4nc/ie TeOpeTHYECKOro 00yueHus (Yypoxu, 1eKyuu) 1
NPOCTPAHCTBE Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue OK 01, OK 03,
B3anMHoe pacrnosioxkeHue AByX IPSAMBIX B IpocTpaHcTse. [lapannensHoCcTs npsamoi OK 04, OK 07
n 1uiockoctd. llapamnensHocTh 1UIOCKOCTEW. lleprneHIUKYyIsApHOCTH HPSAMON H 1 IIK 1.1*

m1ockocTH. IlepnieHnukymnsap ¥ HakiaoHHass. TeopeMa O TpeX NEpPHEHAUKYIApax,
Yron Mexzay npsAMONM M INIOCKOCTBIO. JIBYrpaHHBIM Yroil. YTOJI MEXKIY|

TIJIOCKOCTSAMM. HepHCHI[I/IKyJI}IpHOCTB ABYX IUIOCKOCTEIA. CKpCH_[I/IBaIOH_[I/IeCSI




IIpsIMbIE

B ToM umnciie NpaKTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA &)
Ilpogheccuonanvho-opuenmuposantoe cooepicanue OK 01, OK 03,
IIpakTHyeckoe 3ansaTHe Ne 55 OK 04, OK 07
«['eomerpuueckue mnpeoOpa3oBaHMsl IPOCTPAHCTBA: MAPALICNIBHBIA IEpPEHOC, 1 IIK 1.1*
CUMMETpHUS OTHOCUTENIBHO IUIOCKOCTU. [lapamnensHoe npoexktupoBanue. [lnomane
OPTOTOHAJILHOM IPOEKIUN
IIpakTnueckoe 3ansaTue Ne 55
«['eomerpuueckue mpeoOpa3oBaHMsl MPOCTPAHCTBA: MAPAJICNIBHBIN IEpEeHoC, 5
CUMMETpHUs OTHOCUTENBHO MIockocTu. [lapamiensHoe npoextupoBanue. [lnomanp
OPTOTOHAJILHOM IPOEKIIUN
IIpakTHyeckoe 3anaTHe Ne 55
«['eomerpuueckne mpeoOpa3oBaHMsl MPOCTPAHCTBA: MAapaJJICNIbHBINA IMEepeHocC, 5
CUMMETpHUS OTHOCUTENBHO MIockocTu. [lapamnensHoe npoexktuposanue. [Inomane
OPTOTOHAJILHOM IPOEKIIUN
Tema 8.2 Coaep:xaHue y4eOHOro Marepuaja 22
MHoOrorpaHHMKH 1 B ToM unciie TeopeTHUECKOro 00yueHust (ypoKu, 1eKuuu) 4
KpyrJblie Te1a [ToHsiTHE O TEOMETPUYECKOM TeJI€ U €ro moBepXHOCTH. [loHsITHE MHOrOrpaHHUKA. OK 01, OK 02,
[IpencraBnenne o TpaBUIBHBIX MHOTOTPaHHHKAX (TeTpa’ap, KyO, OKTadip, 1 OK 03, OK 04,
NOJIeKadlp, HMKocadjp). Bepmmuel, peéOpa, rpaHd MHOrorpaHHuka. Pa3sepTka. OK 05,
MHororpaHHsi€ yriibl. BbITTyKJIble 1 HEBBINYKJIbIE MHOTOIPAaHHUKHU OK 06, OK 07
[Ipuzma. Buapl npusMm (OpsMas W HAKJIOHHAs, MpaBWIbHAs IMpU3Ma.
[Tapamnenenunen u ero cBoiictBa. IlpsmoyroneHbili mapamwienenunen. Kyo. 1
ceueHue Ipu3M
[Mupamuna. IlpaBunbHas nupamuga. YcedeHHas nupamuia. Terpasdap. CedeHue 1
MIUPAMHU/IBI
[ToBepxHocTh BpamieHus. Teno Bpamienus. LlumiHap U KOHYC. YCe4EHHBIA KOHYC.
OcHoBaHue, BbIcOTa, OOKOBas MOBEPXHOCTh, oOpasyromias, pazBeptka. Cdepa u 1
map. B3anMHoe pacioliokeHue INIOCKOCTH U I1apa
B ToM 4yKciIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 18
IIpakTuuyeckoe 3ansitue Ne 56 5
«CBolicTBa MapauieIbHbIX CEYCHUH B TUPaAMHJIE»
IIpakTuyeckoe 3ansitue Ne 56 2

«CBolicTBa IapaJijiCJIbHbBIX CEUCHUI1 B MMUpamMuac»




IIpakTuyeckoe 3ansitue Ne 56

«CBolicTBa MapaJuIeNIbHbIX CEYEHUN B MUPAMU/IEH 2
IIpakTHyeckoe 3anaTHEe Ne 57
«CeueHue NWIMHAPA M KOHyca IUIOCKOCThIO. OceBble CEUEHUsT U CEUYECHMS, 2
napajuiesibHble OCHOBAHUIO»
IIpakTHyeckoe 3ansaTHE Ne 57
«CeueHne MWIMHAPA M KOHyca IUIOCKOCThIO. OceBble CEUeHUs U CEUYEeHMS, 2
napajuiesibHble OCHOBAHHUIO»
IIpakTHyeckoe 3ansaTHe Ne 57
«CeueHne NWIMHAPA M KOHyca IUIOCKOCThIO. OceBble CEUeHUsT U CEUYEeHMS, 2
napajuiesibHble OCHOBaHHUIO»
IIpakTHyeckoe 3ansaTHe Ne 58 )
«Ceuenue mapa u cepnl. KacaTenpHasi II0CKOCTh K cheper
IIpakTHyeckoe 3ansaTHe Ne 58 2
«Ceuenue mapa u cepnl. KacaTenpHas II0CKOCTB K cdeper
IIpakTuyeckoe 3anaTue Ne 58 5
«Ceuenue mapa u cepnl. KacaTenpHas I0CKOCTb K cepern
Tema 8.3 Conep:xaHue y4eOHOro MaTepuaja 10
HN3mepenus BB TOM umciie TeopeTHUeCKOT0 00yueHusi (YpoKu, 1eKyuu) 2
reoMeTpuu O6bem wu ero wusmepenusa. llorstue oObema. @Dopmynsl oObeMa Kyoa, OK 01, OK 02,
MPSIMOYTOJIBHOTO — TapajulIeNIeTIuIela, MNpU3Mbl, LUIUHApa. Dopmynsl o00beMal 1 OK 03, OK 04,
nupaMuabl 1 KoHyca. O0beM yceueHHOH mupamuabl. O0beM koHyca. O0beM mapal OK 05,
U ero vacTtei OK 06, OK 07
[Togo6ue ten. OTHOmeHue o0O0BEMOB MOA0OHBIX Ten. [lnmomans moBepXHOCTU
reoMerpuueckoro tena. Ilnomanp moBepxHocty mpusmbl. [lnomans moBepxHoCTH 1
npsmoii mpusMbl. [lnomane moBepxHocTu nupamuabl. [lnomane moBepxHOCTH
MIPABHJILHOW MHPAMHU/IbI, YCEUEHHOM MUPAMUJIBI
B ToM 4yKciIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 8
IIpakTnueckoe 3ansTue Ne 59
«ITnomann noBepxHoctu ten. [logobue Ten. OTHOIIEHUE MIIOMIA/Iei TOBEPXHOCTEH 2
MOJOOHBIX TEI
IIpakTnueckoe 3ansiTue Ne 59
«[Tnomanu noBepxHoctu tei. [logobue Ten. OTHOIIEHUE MIIONIA/IEi TOBEPXHOCTEH 2

HOJIOOHBIX TEJ»




IIpakTnueckoe 3ansiTue Ne 59

«ILnomaau nosepxuoctu ten. [logobue Ten. OTHOLIEHKE TUIOIA/IEH TOBEPXHOCTEH 2
MTOJ00HBIX TSI
IpakTHyeckoe 3ansaTue Ne 60 OK 01, OK 02,
KonTpoasHas padora Ne 10 mo pa3zaeny 8 OK 03, OK 04,
2 OK 05,
OK 06, OK 07
PA3JEJI 9 MHuo:kecTBa. DJjieMeHTHI Teopuu rpagoB 6
Tema 9.1 Conep:xxanue yueOHOro Marepuasa 6
Muo:xectBa. I'padbi B ToM unciie TeopeTHUECKOro 00yueHust (ypoxu, 1eKuuu) 1
[Tonsitue Mmuo)kectBa. [logMHOXkecTBO. Oniepanuy ¢ MHOKECTBAMH. OK 01, OK 02,
Onucanue peanbHbIX CUTyallUi ¢ MoMoIbio MHOXKeCTB. [lonstue rpaga. CBs3HbIi 1 OK 03, OK 04,
rpad, aepeBo, UK rpad Ha MIOCKOCTH OK 05, OK 07
B ToM yuciie npakTHYecKHUX U JIA00PATOPHBIX 3aHATHIA 5
IIpakTuyeckoe 3ansaTue Ne 61 1
«Onepanuu ¢ MHOXeCTBaMu. PellleHre mpuKIIaHbIX 3a1a4»
IIpakTuyeckoe 3ansaTue Ne 61 5
«Onepanuu ¢ MHOXeCTBaMu. PellleHre NpuKIIaIHbIX 3a1a4»
IIpakTuyeckoe 3ansaTue Ne 62 5
«['padpl 1 UX TpUMEHEHUE»
PA3/IEJI 10 Teopusi BepOSITHOCTH U MATEMATHYECKAS CTATHCTUKA 16
Tema 10.1 Conepxxanue yueOHOIro Marepuasia 10
DJIeMeHThbI B ToM unciie TeopeTHuecKoro ooyuenus (ypoxu, iexuuu) 1
KOMOHHATOPHKH. [Tonatue coObITHS W BEPOSATHOCTH COOBITHA. JlOCTOBEpHBIE M HEBO3MOXKHBIC OK 01, OK 02,
BepositHOCTH coobiTusa. Ilonstue o He3aBUcUMOCTH coObITHH. Kiaccuueckoe ormnpeaeneHue OK 03, OK 04,
BeposiTHOCTel. CnokeHne M YMHOXKEHHE BEPOATHOCTEH (Teopema CIOKEeHHs] 1 OK 05, OK 07
BEPOSATHOCTEH, TEOpeMa YMHOXEHHUs BeposTHOcTel). OTHOCHUTENbHAs 4YacToTa
COOBITHSI, CBOMCTBO €€ ycToiunBOCTH. CTAaTHCTUYECKOE OIPEIeTICHHE BEPOSITHOCTH.
OreHKa BEpOSITHOCTH COOBITHS
B ToM 4yKciIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 9
IIpakTnueckoe 3ansaTue Ne 63 1
«BpluncneHue yncia pa3MelleHuil, nepecTaHoOBOK, COUETaHUM»
IIpakTnueckoe 3ansaTue Ne 63 2




«Bpluncnenue yucia pa3MeIeHui, NepecTaHOBOK, COUETaHUN

IIpakTnueckoe 3ansiTue Ne 64

«Bbruncnenue BeposaTHocTe. CliokeHUE U YMHOKEHUE BEPOSTHOCTEN» 2
Ilpogheccuonanvho-opuenmuposannoe cooepicanue OK 01, OK 02,
IIpakTHyeckoe 3ansaTHe Ne 65 2 OK 03, OK 04,
«BeposTHOCTh B TpoeCcCHOHATBHBIX 3aa4ax» OK 05, OK 07
Ilpogheccuonanvno-opuenmuposannoe cooepircanue IIK 1.1%*
IIpakTnueckoe 3ansaTue Ne 65 2
«BeposiTHOCTH B po(hecCHOHATIBHBIX 3a7adax»
Tema 10.2 Conepxxanue yueOHOro Marepuaja 6
MaremaTuyeckast B Tom unciie TeopeTH4eckoro ooyueHus (Ypoxu, ieKuyuu) 1
CTaTHCTHUKA. Bunbl cnywaiiHeix BennuuH. OnpeneseHre TUCKPETHOW CIIy4aliHOM BEJIMYWHBI. OK 01, OK 02,
IIpencrabiaenue 3aKOH pachnpeneneHus AUCKPETHOW Cily4yaHOW BelduduHbl. Ee 4ucioBbie OK 03, OK 04,
JAHHBIX (TabamMubl, xapaKTepPUCTHKH OK 05, OK 07
AUATPAMMBbI, IPAQUKH) Bapuanuonnsiii  psia.  [lomuron dvactor u  rucrorpamma. (CTaTUCTHYECKHE 1
XapaKTepUCTUKH psiaa HaOmogaeMbIX AaHHBIX. O3HaAKOMIIEHHE C MpeICTaBICHHEM
YHCIIOBBIX JAaHHBIX M UX XapakTepucTUKaMmH. PeleHue mpakTHUecKUX 3ajay Ha|
00pabOTKy YMCIIOBBIX JAHHBIX, BEIUUCICHHE UX XapaKTePUCTUK
B TOM 4nciie IPaAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 5
IIpakTuyeckoe 3ansaTue Ne 66 1
«Pemenue 3aa4 MaTeMaTHYECKON CTATUCTUKI»
IIpakTuyeckoe 3ansaTue Ne 66 5
«Pemmenue 3a1a4 MaTeMaTHYECKON CTATUCTUKI»
IIpakTHueckoe 3ansaTHe Ne 67 5
«Pemenue 3a7a4 Ha BBIYUCIICHUE BEPOATHOCTEN U MPEACTABICHUE JaHHBIX)
PA3JIEJI 11 IToBTOpEHHE 32 KYPC MATEMATHKH 12
Tema 11.1 Conepxanue yueOHOro Marepuasia 12
IHoBTOpenune 3a KypcB ToM 4nciie TEOPETHYECKOT0 00yueHHusl (YpoKu, ieKyuu) -
MaTeMaTUKHU B ToM ynciIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 12
IIpakTnueckoe 3ansiTue Ne 68 5 OK 01, OK 02,
«[ToBTOpEeHue pazaena anredpa» OK 03, OK 04,
IIpakTnueckoe 3ansiTue Ne 69 5 OK 05, OK 06,
«[loBTOpEHUE pazenia ypaBHEHHsI U HEPABEHCTBAY OK 07
IIpakTnueckoe 3ansTue Ne 70 2




«IloBTOpEHNKE pa3ena TPUTOHOMETPHS U TEOMETPHSD)

IIpakTnueckoe 3ansitue Ne 70

«[loBTOpEHHUE pa3ena HaualI0 MaTEMaTUYECKOTO aHATIN3a» 2
IIpakTnueckoe 3ansaTue Ne 71 )
HToroBasi KOHTpoJIbHasI pab0Ta 32 BeCh KYPC MATEMaTUKHU
IIpakTnueckoe 3ansaTue Ne 71 )
HToroBasi KOHTpoJIbHaAs1 paboTa 32 BeCh KYpPC MATEMaTUKHU
Bcero 3a 2 cemecTp 170
KoncyabTanumn 2
ITpomeskyTOYHAS aTTeCTALMS 12
Htoro 3a 2 cemectp 184
HUTOI'O3ATO/[ 340

JU71st XapaKTepUCTUKU YPOBHS OCBOCHHSI y4eOHOr0 MaTepraja HCHOIb3YIOTCs CleNyIoNe 0003HaueHUs:

1 osnaxomumenvuoii (y3HaBaHHE paHHEE U3YYEHHBIX OOBEKTOB, CBOHCTB);

2 penpooykmugnblii (BBIIOTHEHNE AEATEIBHOCTH 10 00pa3Ily, HHCTPYKLUH WIH IO PYKOBOACTBOM);
3 mpodyxmuenbiii (TUIAHUPOBAHUE U CAMOCTOSTEIILHOE BBINOJIHEHHUE ACSTEIBHOCTH, PEIICHHE MPOOJIEMHbBIX 3a]1a4)




4 YCJIOBUSA PEAJIMBAIIMA YUYEBHOI'O IPEIMETA
«MATEMATHUKA»

TpedoBanuss K MHHHUMAJIbHOMY HWH(GOPMAUMOHHOMY M MATEPHAJILHO-TEXHHYECKOMY
o0ecIeYeHHuIo:

4.1 Cnennanu3npoBaHHble J1a00pPaATOPUH U KJIACCHI

IMomemenust KounuyecTBo
Ne .
Ha3Banue Homep aynutopun MOCA0YHBIX MECT
Kabunem obweobpazosamenvruix
1 207 B 36
OUCYUNTIUH

4.2 OcHOBHOe yueOHOe 000py/10BaHue

— KowmmnbroTep ¢ IM1IeH3MOHHBIM TPOrPaMMHBIM 00€CTIeYeHHEM
— Jlocka ayauTopHas AJis HalMCaHUsSI MEJIOM

— DOKpaH HaCTEHHBIN

— MynpTUMEIUIHBIN TPOEKTOP

— IlnakaTel BEIMKUX MaTEMaTUKOB

— IlnakaTel OCHOBHBIX MaTeMaTHYECKUX GOPMYI

4.3 UndopmanuonHoe odecriedeHue 00yueHust

Ilepeyenb pexkoMeHayeMbIX Y4eOHbIX u3AaHuil, HHTepHeT-pecypcoB, JAONOJHUTEJIbHOM
JIUTEPaTypbl

IleuaTHbBIE N3HAHUSA

OcCHOBHBIEC HCTOYHMKH:

1. Amumor UI.A., Konsrua F0.M., TkauéBa M.B. u npyrue Maremaruka: anreOpa u Haudaja
MaTeMaTHYeCKOro aHanu3a, reomeTpus. Anrebpa M Hauyana mareMarudeckoro ananusa. 10-11 kmaccsl.
bazoBblii 1 yriyOneHHbINH yPOBEHb

2. Artanacan JI.C., byryzoB B.®., Kagomues C.b. u apyrue Maremaruka: anrebpa u Hadaia

MaTeMaTH4ecKoro aHaiausa, reomerpust. ['eomerpus. 10-11 knaccel. ba3oBblii 1 yriyOnE€HHBIN ypOBHU

JlonoHUTE/IbHbIE HCTOYHUKU:

1. M.U. Maremaruka: yuebnuk / M.U. bammaxkos. — 2-e uzn., crep. — M.: KHOPVYC, 2017. — 394
c. - (Cpennee npodeccronanbHOe 00pa3oBaHUE).

2. bammakoB, M.M.Marematuka: anreOpa M Hadala MaTEeMaTHYECKOTO aHaln3a, TeOMETpUS.
3anaunuk [Tekct]: yue0. mocobue s CTy. yupekaeHui cpes. mpod. oopazoBanus / M, W. bammakos. -
3-e wm3a., crep. - MockBa: Wzpmatensckuii 1entp "Axamemus", 2017. - 416 c.. wr -

(ObmeoOpa3oBaTeNbHbBIE TUCITUILTAHEI).




3. Yepkacos, O.F0.Marematuka [Tekcr]: CripaBOYHUK [UIS IIKOJEHUKOB M IMOCTYIAIOIIUX B BY3bI:
Kypc moarotoBku k ['MA (OI'D u I'BD), EI'D 1 1on0JHUTEIEHBIM BCTYIUTEILHBIM HUCIIBITAHHUSIM B BY3BI /
O.1O. Yepkacos, A.I'. AAkymes. - M.: ACT-ITPECC, 2014. - 464 c.: un.

4. COOpHMK 3ajad [0 MaTreMaTUKe JJs MOCTynarouux B By3bl (¢ pemenueM). B 2 ku. Kn.l.
Anrebpa: yue6. mocodbue / B.K. Erepes, B.B. 3aiines, b.A. Kopaemckuii; mox pen. M.C. Ckanasu. - 8-¢
u3 ., uctp. - M.: OHUKC, 1998. - 528 c. : ni.

5. COopHUK 3ajau 1O MaTeMaTHKe JUIsl MOCTyHarolux B By3bl (¢ pewmeHuem). B 2 ku. Ku.2.
I'eomerpus : yueb. mocodbue / B.K. Erepes, B.B. 3aiines, b.A. Kopaemckwuii; nox pen. M.C. Ckanasu. - 8-¢
u3 ., uctp. - M.: OHUKC, 1998. - 368 c. : ni.

6. COOopHHK 3a/1a4 10 MaTeMaTUKe ISl TIOCTYIAIOMIUX B BY3bI (C pemeHusMu). ['eomerpust / o
pen. M.U. Ckanasu. - 9-¢ u3 ., nepepad. u jom. - M.: OHUKC, 1999. - 512 c. : .

7. COOpHUK KOHKYPCHBIX 3a/lad 10 MaTE€MAaTHUKe JJIs TOCTYMAIOIIUX BO BTY3bI: yueO. mocobue /
o pea. M.M. Ckanasm. - 3-e u3f., nom. - M. : Beicmas mkona, 1978. - 519 c.:

8. Hopodeen, . MaremaTrka JjIs MOCTYyMAONUX B BY36I : [yue0. mocodue] / I'. JJopodeer, M.
[Totanos, H. Po3oB. - 8- u31., ctep. - M.: JIpoda, 2007. - 666, [6] c. : wi. - (B momons abuTypueHTy).

9. bauypun, B.A.COopHHK 3a7a4d MO MaTeMaTHKE: MOCOOWE JUIS MOCTYHaromux B BY3sl / B.A.

bauypun. - M.: Beiciias mkona, 1998. - 559 c. : un.

Ilepuoauyeckue n3xaHus

He ucnonvsyromces

DJIeKTPOHHBbIE pecypchl (3JIEKTPOHHbIE U3IaAHMS)

OcCHOBHBIE HCTOYHHKH

1. Ky3un, I'. A. Maremaruka: yuyeoHoe nocooue / I'. A. Ky3un, O. B. Mensenesa, E. B. Tlogonss.
— Hosocubupck: HI'TY, 2016. — 71 c¢. —Pexum pocryma: https://e.lanbook.com/book/118310,

aBTOPU30BAHHBIH

2. baknanosa, H. b. Marematuka. O6uuit kypc: yue6Hoe nocodue / H. b. baknanosa. — 2-e u3j.,
uenp. u  jgom. —  Momkap-Oma:  Mapl'¥, 2019. — 548 c¢. Pexum jgocryma:
https://e.lanbook.com/book/158304 aBTopH30BaHHEIIH

3. 3BepoBuiukoBa, H. B. Marematuka (Cpemnee mpodeccroHanbHoe oOpa3oBaHHE): ydeOHOE
mocooue / H. B. 3epoBmmkoBa. — Ilenza: III'Y, 2019. — 176 c¢. — Pexum pocryna:

https://e.lanbook.com/book/162244 aBTopu30BaHHEIH

JlonoTHUTEIbHBIC HCTOYHUKH
1. Ky3un, I'. A. Maremaruka. Pemenue 3amau mo Teopuu uucen npoduiabHoro yposus EID:
yuebnoe mocobue / I'. A. Ky3un. — HoBocubupck: HoBocuOupckuii rocyapcTBEeHHbIM TEXHUYECKUN

yuauBepcureT, 2020. — 120 c. Pexxum nocryma: https://www.iprbookshop.ru/98714.html aBropu3oBaHHBI#



https://e.lanbook.com/book/118310
https://e.lanbook.com/book/158304
https://e.lanbook.com/book/162244
https://www.iprbookshop.ru/98714.html

2. Maremaruka. [Tocobue mns noaroroBku k EI'D. Yacte 2: yuebHOe mocobue / coctaButenu M.
IO. T'maskoBa, H. H. HexpacoBa. — Boponex: BopoHekckuii rocyIapCTBEHHBIN apXUTEKTYpHO-
crpoutenbHblil ynusepcutet, 9bC ACB, 2013. — 78 ¢. — ISBN 978-5-89040-518-0. — Pexxum nocrymna:

https://www.iprbookshop.ru/55006.html aBropuzoBanHbIii

3. Ky3un, I'. A. Matemaruka. COOpHUK 3a/1a4 JUIsl ydamuxcs mkouisl pa3Butus HI'TY: yuebHoe
nocobue / I'. A. Kysun, O. B. MenseneBa, E. B. Ilomonsn. — HoBocubupck: HoBocubupckuii
roCylapCTBEHHbI ~ TeXHMuYecKkud  yHuBepcurter, 2016. — 71 c¢. Pexum  pocryna:

https://www.iprbookshop.ru/91386.html, aBropuzoBanHBIit

4. Ky3un, I'. A. Maremaruka. Pemenue 3asad SKOHOMHYECKOTO COJIEp)KaHUA MPO(UIBLHOTO
ypoBHsi EI'D: yuebnoe mocobue / I'. A. Kysun. — Hoocubupck: HI'TY, 2017. — 72 c. — Pexum

nocrymna: https://e.lanbook.com/book/118323, aBTopuzoBaHHbIi

5. baknanoBa, H. b. Marematuka. PykoBOACTBO K PEIICHUIO 33J1a4 U KOHTPOJIBHBIC 3aJIaHUSA:
yae6noe mocobue / H. b. Baknanosa. — 2-e u3n. — Hourkap-Omna : MapI'V, 2019. — 146 c¢. — Pexum

nocrymna: https://e.lanbook.com/book/180385 , aBTopr30BaHHBIH

6. Bponckuii, 5. C. [NapamnenbHOCTh MPSIMBIX U INIOCKOCTEH B IIPOCTPAHCTBE : ydeOHOE mocodue /
A. C. bpoackuit, A. JI. TlaBmoB. — Joueunx : JlonHY, 2023. — 114 c¢.— Pexum pgocryna:

https://e.lanbook.com/book/380174, aBropu3oBaHHBI

7. bponckuii, 5. C. Tloka3arenpHbie U jorapudmMudeckue (pyHKIIMN, YpaBHEHUSI U HEPABEHCTBA :

yuebnoe mocodbue / A. C. bpoackuii, A. JI. IlaBnoB. — [onenxk : JouHY, 2023. — 81 ¢. — Pexum

noctymna: https://e.lanbook.com/book/380177, aBropu3zoBaHHBI#

8. bpouckuii, SI. C. TekctoBsie 3amaun : yueOHOe nocodue / A. C. bpoackuii, A. JI. IlaBnoB. —

Houenxk : JouHY, 2023. — 62 c¢.— Pexum pocryma: https://e.lanbook.com/book/380180

,ABTOPU30BaHHBIN
9. bponckuii, SI. C. TpuroHomerpuveckue (yHKIIMH, UX CBOWCTBA M NPUMEHEHHE : ydeOHOE
nocobue / . C. bpoackuii, A. JI. ITaBnoB. — Jlonenxk : JlonHY, 2023. — 164 c. — Pexum mocryna:

https://e.lanbook.com/book/380183 ,apTopr3oBaHHbII

10. Bponckuii, S. C. dynkiuu 1 ux cBoiictsa : yuebHoe nmocobue / A. C. bpoackwuii, A. JI. [1aBnos.
— Jloneuk : JoumHY, 2023. — 92 c¢.— Pexum pnocryna: https://e.lanbook.com/book/380186,

aBTOPH30BAHHBIN
11. Bpoxckuii, . C. CoObITHA, BEPOSTHOCTH, YacTOTHI : yueOHoe nocobue / S. C. bpoackuid, A. JI.

[TaBnoB. — Jlonerk : Houl'Y, 2024. — 95 ¢. — Tekct Pexxum poctyma: https://e.lanbook.com/book/4491,

aBTOPH30BAHHBIN
11. TloBTopuM MaremaTuky : yueOHoe mocobue / O. H. AcdanacveBa, S. C. bpoxackuii, A. JI.
[TaBnoB, A. K. Cnunenko. — Jloneux : HoulVY, 2024. — 66 c.— Pexum jgocryna:

https://e.lanbook.com/book/449231 ,aBTopr30BaHHBI



https://www.iprbookshop.ru/55006.html
https://www.iprbookshop.ru/91386.html
https://e.lanbook.com/book/118323
https://e.lanbook.com/book/180385
https://e.lanbook.com/book/380174
https://e.lanbook.com/book/380177
https://e.lanbook.com/book/380180
https://e.lanbook.com/book/380183
https://e.lanbook.com/book/380186
https://e.lanbook.com/book/4491
https://e.lanbook.com/book/449231

Ilepuonnueckue n3ganus
1. Bectoux [THUIIY. IlpuxknannHas mMaremaTMKa ¥ BOIPOCHl yrpaBieHust [Tekcr]|: HayuHbli
pELEH3UPYEMBI  KypHAJL. ApxuB  nHomepoB  2010-2026  rr. - Pexum  pocryna:

http://vestnik.pstu.ru/matmech/about/inf/ , cBo6o mHEIii.

2. Hayuno-momynsipablii  (pM3MKO-MaTeMaTHUecKuil skypHanm «KBaHT», pexuMm  JocTyna:

http://www.kvant.info, cBo60 1HbIi1.

HNHuTepHer pecypcesl
1. ®enepanbHblil LeHTp UHPOPMALTMOHHO-00PA30BaTENbHBIX PECYPCOB [DIEKTPOHHBIN pecypc]| —

Pexxwum nocryna: http://fcior.edu.ru/, cBo6o b

2. Axanmemuk. CroBapy W DJHIUKIONEIWW [DIEKTPOHHBIH pecypc] — Pexwum pocryna:

https://dic.academic.ru/, cBo601HbII

3. EmmHOe OKHO JocTyma K o0pa3oBaTelbHBIM pecypcam [DIeKTpOHHBIA pecypc] — Pexum

noctyma: http://window.edu.ru/, cBo60 1HbII

4. ApxuB KHHUT W BHICOKYPCOB peCypcoB [DnekTpoHHbi pecypc] — Pexum moctyna:

https://st-books.ru/, ceo601HbIHI

5. Enunas xosutexius mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB [ DIEKTPOHHBIN pecypc] — Pexxum

noctyma: http://www.school-collection.edu.ru, cBo6o tHbIIH

6. Ilopran wmHOpPMAIMOHHOW TOIIEPKKH EIUHOTO TOCYAapCTBEHHOTO »JK3aMeHa. — Pexum

naocTyma: Www.ege.edu.ru, cBoOOIHBIH

7. OOpazoBarenbHble pecypchl Axamemun Bopnackuimic Poccus. - Pexwm  gocryma:

https://worldskillsacademy.ru/#/programs, cBo6oaHbII

8. Poccuiickas snekTpoHHas nmikoja - Pexxum pocryna: https://resh.edu.ru, cBo6oaubrii

9. MockoBcKast d3JCKTpOHHas ImKkoyia Pexum gocryma: https://uchebnik.mos.ru/catalogue,

CBOOOIHBIN

10. IMnomanka Ob6paszoBatenbHoro neHrpa «Cupuyc». Pesxxum noctyma: https://edu.sirius.online,,

CBOOOIHBIN

11. Inatdpopma «Iludposoii kommemx». Pexum gocryma: https://e-learning.tspk-mo.ru/mck/,

CBOOOTHBIN
12. [Mopran paucTaHIMOHHOTO OOy4eHusi. MHTepakTMBHBIE Kypchl. - Pexkum pocryma:

https://do2.rcokoit.ru, ceo6o nHBII

IIporpammHoe oGecnieyeHue

He mpebyemcs


http://vestnik.pstu.ru/matmech/about/inf/
http://www.kvant.info/
http://fcior.edu.ru/
https://dic.academic.ru/
http://window.edu.ru/
https://st-books.ru/
http://www.school-collection.edu.ru/
http://www.ege.edu.ru/
https://worldskillsacademy.ru/%23/programs
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://edu.sirius.online/
https://e-learning.tspk-mo.ru/mck/
https://do2.rcokoit.ru/

ba3bl JaHHbIX, I/IHq)OpMaIII/IOHHO-CHpaBO‘{HLIe H ITOUCKOBBIC CUCTEMbI

He mpebyiomces



5 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
YYEBHOI'O HPEIMETA «MATEMATUKA»

KOHTPOHL H OHEHKA PACKPLIBAIOTCA YCPC3 AUCHUIIMHAPHBIC PE3YJIbTAThbl, YCBOCHHBIC 3HAHUA U

npuoOpeTeHHble  OOy4arOIMMUCS  YMEHHs, HalpaBlIeHHblE Ha  (QopMupoBaHHe OOmMX U
po(hecCHOHATEHBIX KOMIIETCHITUH.
Kon u nammeHoBanue THunbl 0lleHOYHBIX
Paznen/Tema

¢GopmMupyeMbIX KOMIIETEHUH I MepOonpUATHI
OK 01 P1:Temsr 1.1,1.2,1.3 Yemuouit onpoc
Buvioupams cnocoowl peuienus P 3: Temn 3.1, 3.2, 3.3, 3.4,35 Koumponvnas paboma
3a0au npogeccuonanvHou P 4: Temr1 4.1, 4.2 Habmodenue u  oyenxa
desmenvhocmu npumenumenvuo k | P 5: Temsr 5.1,5.2,5.3
pe3yibmamos
PA3TUYHBIM KOHMEKCmam P 6: Tema 6.1 .
P7:Temw 7.1,7.2,7.3,7.4,7.5 NPpAKMULECKUX 3aHAMUY
P 8: Temnr 8.1, 8.2, 8.3 Okcnepmnas — oyenxka — no
P 9: Tema 9.1 pe3yibmamam  Haba0eHus
P 10 Temsr 10.1, 10.2 3a 0esimeslbHOCMbIO

Pll:Temall.l

o6yqa}0u;ezoc;z 6 npoyecce

OK 02 P1:Temer 1.1,1.2,1.3 0CBOCHIA yuebH020
Hcnonvzoeams coepemennvie P 2: Tema 2.1 npeovema
cpeocmea noucKa, AaHanu3a u P3: Temr1 3.1, 3.2,3.3,3.4,3.5
unmepnpemayuu ungopmayuu, u | P 4: Temsr 4.1, 4.2 Oxsamen
UH(OpMaAYUOHHbIE MEXHON0ZUU P5: Temnr 5.1,5.2,5.3
0714 8bINONIHEHUS 3A0aY P 6: Tema 6.1
npogheccuonanvnoii P7:Temn 7.1,7.2,7.3,7.4,7.5
oesmesibHOCmU P 8: Temn1 8.2, 8.3
P 9: Tema 9.1
P 10 Temsr 10.1, 10.2
P11: Tema 11.1
OK 03 P 1: Temsr 1.1, 1.2, 1.3
Ilnanuposams u peanuzogvieams P 2: Tema 2.1
coocmeennoe npogpeccuonanvnoe u | P 3: Temur 3.1, 3.2,3.3,3.4,3.5
JUYHOCMHOE pazeumue, P 4: Temr1 4.1, 4.2
npPeOnPUHUMAM eJ1bCKYI0 P5: Temwr 5.1,5.2,5.3
deamenvHOCMb 8 P 6: Tema 6.1
npogheccuonanvnoii cghepe, P7:Temn1 7.1,7.2,7.3,7.4,7.5
ucnovzoeams 3nanus no npaeosout | P 8: Temni 8.1, 8.2, 8.3
U (punancosoll cpamomuocmu 8 P 9: Tema 9.1

PaA3TUUHBbLX HCUZHEHHbIX

P 10 Temsr 10.1, 10.2

cumyayuax P11:Tema 11.1
OK 04 Pl:Temsr 1.1,1.2,1.3
Ippexmuesno P 2: Tema 2.1
e3aumooeiicmeoseams u pabomams | P 3: Temnr 3.1, 3.2,3.3,3.4,3.5
6 KoJl1IeKmuee u Komanoe P4: Temn1 4.1, 4.2

P5: Temnr 5.1,5.2,5.3

P 6: Tema 6.1

P7:Temm 7.1,7.2,7.3,7.4,7.5

P 8: Temn1 8.1, 8.2, 8.3

PO:

Tema 9.1

P 10 Temsr 10.1, 10.2
P11:Tema 11.1

OK 05
Ocywiecmenamo yCHHYIO U

P1:

P 3: Temw1 3.1, 3.2,3.3,3.4,3.5

Temer 1.1,1.2,1.3




NUCOMEHHYI0 KOMMYHUKAYUIO HA
20Cy0apCcmeeHHoM A3bIKe
Poccuiickon @edepayuu c yuemom
0cobeHHocmell COUUaIbHO20 U
KYJ1bmypHO20 KOHmMeKcma

P4: Temn1 4.1,4.2

P5: Temnr 5.1,5.2,5.3

P 6: Tema 6.1

P7:Temwm 7.1,7.2,7.3,7.4,7.5
P 8: Temn1 8.2, 8.3

P 9: Tema 9.1

P 10 Temsr 10.1, 10.2

P11: Tema 11.1

OK 06

Ilposaename pasrxcoancko-
nampuomu4ecKyro no3uyuio,
0eMOHCMPUPOBAMb 0CO3ZHAHHOE
noeeodenue Ha OCHOGe
mMpPaouyuOHHbIX POCCUTICKUX
0YX08HO-HPABCH 8EHHBIX
yeHHocmeil, 6 mom uucie ¢
yuemom 2apmMonHu3ayuu
MEHCHAUUOHATILHBIX U
MEHCPENUUOZHBIX ONMHOULEeHUII,
npUMeHAMb CHAHOapmbl
AHMUKOPPYRUUOHHO20 NOGEOEeHU

Pl:Temrr 1.1,1.2,1.3

P 3: Temnr 3.1

P5S: Temnr 5.1,5.2,5.3

P 6: Tema 6.1
P7:Temw17.1,7.2,7.3,7.4,7.5
P 8: Temn1 8.2, 8.3

P11: Tema 11.1

OK 07 Cooeiicmeosams
COXPaHeHUuIo OKpyscaloueil cpeovl,
pecypcocoepesicenuro, npUMeHANb
3HAHUA 00 U3MEHEHUU Kaumama,
npuHyUnblL Gepe’cIu8020
npouszeoocmea, I¢hgexmueno
delicmeosams 6 Upe36blYaAHbIX
cumyayuax

P1:Temsr1.1,1.2,1.3

P 2:Tema 2.1

P3: Temr1 3.1,3.2,3.3,3.4,3.5
P 4: Temr1 4.1, 4.2

P5: Temn 5.1,5.2,5.3

P 6: Tema 6.1

P7:Temm 7.1,7.2,7.3,7.4,7.5
P 8: Temn1 8.1, 8.2, 8.3

P 9: Tema 9.1

P 10 Temsr 10.1, 10.2

P11: Tema 11.1

IIK 1.1%

Buvinoaname pabomet no
MeXHUUEeCKOMY 00CAYHCUBAHUIO
00opyoosanus
pacnpeodenumenbHvlX yCmpoiicme
INeKMmpu1ecKux nOOCManyuil u
cemeii Hanpsaxycenuem 0o 110 kB
6KII0OYUM EIbHO

IT-o/ P 1: Tema 1.1
IT-o/ P 2: Tema 2.1
IT-o/ P 3: Temsl 3.5
IT-o/ P 6: Tema 6.1
I1-0/ P 8: Tema 8.1
I1-0/ P 10 Tema 10.1

Yemuuwi onpoc
Habniooenue u  oyenxa
pe3yIbmamos
NPAKMUYECKUX 3AHAMULL
Oxcnepmuas — oyenka  no
pe3yromamam  HabaooeHus
3a 0esimelbHOCMbIO

06)/‘1{61701/1/;6200}1 6 npoyecce

oceoenus yuebHo2o
npeomema
IK3amen

Oyenounvie mamepuanvl yuyedOno2o npeomema «Mamemamuxkay npusedeHvl OMOENIbHLIM

OOKYMEHMOM.




6 METOINYECKUE YKA3ZAHUA U1 OBYYAIOIIUXCS 11O U3YYEHUIO
YUYEBHOI'O IPEJIMETA «<MATEMATHUKA»

Nzyuenne yuebHOTO TpeaMeTa «MaremMaTriKa» OCYIIECTBIISIETCS. B TEUCHHE JIBYX CEMECTPOB.

ITpu n3yuennn oOyuaromuMcs 1eaecoo0pa3Ho BBIIOJIHATH CIEIYIOUINE PEKOMEHIALNN!

1. u3ydeHme Kypca JOJDKHO BECTUCh CHUCTEMATHYECKH M COINPOBOXKIATHCA COCTABICHUEM
MOJIPOOHOTO KOHCHEKTa. B KOHCHEKT peKOMEHAYyeTCs BKIIOYATh BCE BHJIBI YI€OHOW pabOTHI: MaTepHAIIbI
MPAKTUYECKUX 3aHATHH, CAMOCTOSATEIBHYIO TPOPAOOTKY YUSOHUKOB U PEKOMEHIyEMBIX HCTOYHHKOB;

2. mocie U3y4eHus KaKoro-ImOo pasziena Mo y4eOHUKY WJIM MaTepuanaM NpPaKTHYeCKUX 3aHSTHHA
PEKOMEHAYETCS 110 TaMSTH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OTIPEACICHUS, TIOHATHS;

3. ocoboe BHMMaHHME CIEIYeT YJEIUTh BBIMOJIHEHUIO MPAKTUUYECKUX 3a/laHuM, MOCKOJIbKY 3TO
CHOCOOCTBYET JIydllIeMYy MOHMMAaHHMIO U 3aKPEIUICHUIO TEOPETHYECKUX 3HAHWW; Tepel] BBINOJIHEHHEM
MPaKTUYECKUX 33JaHUI HEOOX0IMMO U3YyUUTh HEOOXOIMMBIN TEOpETUUYECKUI MaTepHall;

4. BCsl TEMaTHKa BOIIPOCOB, U3Y4a€MbIX CAMOCTOSATENbHO, 3aJaeTCsl MPENOJaBaTeNIeM Ha JIEKIHUSIX, UM

K€ JAar0TCAa UCTOYHHUKU IJIA Ooiee JACTAJIbHOI'O ITIOHUMAaHUW BOITPOCOB, O3BYUCHHBIX HA JICKIHUAX.

O0pa3oBaTe/ibHbIE TeXHOJIOTUH, HCIOJIb3yeMble PU U3Y4YeHUH Y4eOHOro MmpeaMera

[IpoBeneHne NEKUMOHHBIX 3aHATHM MO ydeOHOMY mpenmery «MaremaTtukay OCHOBBIBAaeTCS Ha
aKTUBHOM M HWHTEPAaKTHBHOM MeETOJax OOydeHMs, NpernojaBareilb B Y4eOHOM MPOIIECCE HCIONIB3YeT
Mpe3eHTaIMI0 JICKIMOHHOTO MaTepuana, rie oOydJaroliuecs He IacCUBHBbIC CIYIIATeNH, a aKTUBHBIC
YYaCTHHUKHU 3aHSTHUS.

WutepaktuBHOEe 00ydyeHue - 3T0 0OydeHue, morpykeHHoe B oOmienue. OOyuaromuecs —3a1aloT
BOINPOCHl M OTBEYAIOT Ha BOIPOCHI IperojaBareisi. Takoe MpernojaBaHue HAIeJIeHO Ha aKTHUBH3AIUIO
MIPOIIECCOB YCBOCHHUSI Marepualia U CTUMYJIMPYET aCCOLMAaTUBHOE MBIIIUIEHHE 00yJarouxcst 1 0oJiee MoHoe
YCBOGHHUE TEOPETHUYECKOTO MaTepHaa.

[IpoBeneHre NPAKTUUECKUX 3aHSITUN OCHOBBIBACTCSI HA AKTUBHOM U WHTEPAKTUBHOM METOE
o0y4eHusi, MpU KOTOPOM OOydaroImuecss B3aUMOACHUCTBYIOT HE TOJBKO C IpernojaBaTresieM, HO W JIPYT C
apyroM. Mecto mpenojaBatensi B MHTEPAKTHUBHBIX 3aHATHSIX CBOAUTCS K HAIPABICHHUIO JESITEIBHOCTU

o6yqa}onmxcs[ Ha BBITIOJIHCHUE ITPAKTUYICCKOT'O 3aJaHH.



JIMCT PETUCTPALIUU U3MEHEHUM na yueOHBIH 1o

Hara,
Ne HOMeEp NMPOTOKOJIA
Conepxanue n3MeHeHUs
ILI1. 3acenanus IIK
Hoxmucs npeacenarens MK
1

Ne

IIpencenarens ITIK EH/I
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