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PaGouas nporpamma yuebHoro npeamera «MaremaTuka» pazpaboraHa Ha OCHOBAHHUU:

— ®epepanbHOro rOCyIapCTBEHHOTO oOpa3oBaTeLHOTO cTaHaapra CpeaHero
npo(ecCHOHANBHOr0  00pa3oBaHMs, YTBEPXKAEHHOTO  INpHKa3oM MHHHCTEPCTBA  [POCBEIIEHHS
Poccuiickoit @enepauun «16» anpenst 2024 r. Ne 255 no cneumansroctu 13.02.07 Dnekmpocuaboicenue;

— @ezepanbHOrO0  rocyJapCTBEHHOr0  00pa3oBaTeNbHOIO  CTaHZapTa CpeaHero  o0Imero
obpazoBanus (OI'OC COO), yreepxaennoro MunoOpnayku Poccum 17 mas 2012 roma Ne 413
(mocnemHss peaaKius);

— @enepanpHoit 00pazoBaTenbHON ITporpaMMbl cpejHero obuero obpazosanus (POIT COO),
yTBepxaeHHOH MunucrepcTBoM npocsemieHust Poccubickoit @enepauun 18 mas 2023 roma Ne 371 (¢
USMEHEHUAMU),

— Yyebuoro ruiana ouHoi Gopmbr oOyuenust o crnenuansHoctu 13.02.07 Dnexmpocuaboicenue,
YTBEPKIEHHOTO « & » OA  2025r.

— Paboueii mnporpaMmbl BOocHHTaHMs 10 crnenuansHoctn [3.02.07 Onexmpocnaboicenue,
YTBEpIKICHHOIH «&» OA~ 2025T.

C yyemom:

—IIpumepnoii pabouell nporpammbsl 001e0Opa3oBaTebHOM AHCUMIUIMHEL «Maremaruka» s
npodeccHoHATBEHBIX 00pa30BaTeNIbHBIX OpraHu3alui (paccMoTpeHa Ha 3acenaHuu [lemarormyeckoro
coera ®I'BOY 11O UPIIO nporoxkon Ne 13 or «29» centabps 2022 r.; yTBepxk/IeHa Ha 3aceJaHHH
CoBerta 110 OLICHKE COJep:KaHHs M KauecTBa MPHMEPHEIX paboyux nporpamMm obmeobpa3oBaTeNbHOIO U
COIIMAJIbHO-TYMaHUTAPHOTO LIMKJIOB Cpe/iHero npodeccHoHansHoro odpasosanus ot «30» HoaOps 2022 r.
[Tpotokon Ne 14)
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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
«MaremaTuka» sBISETCS y4EOHBIM TPEIMETOM W3 O00s3aTeIbHOM MpeaMeTHON o0IacTu
«Marematuka u nHpopmaTka» ®I'OC cpennero obiiero o6pazoBaHusl.
Yposenb ocBoeHus yueOHoro 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, TIK 1.1.

1.3 Hean u 3agaum y4eOHOro mpeaMera — TpeOOBaHUS K pe3yJbTaTaM OCBOEHHSI YU4eOHOI0
npeaMera
esn yueOHOro npeamera:

— (opmupoBaHuE IEHTPATbHBIX MAaTEMAaTUYECKUX MOHSATHH (YUCIO, BEIMYHMHA, T€OMETpUYecKas
¢burypa, nepemeHHasi, BEpOATHOCTh, (YHKIIHS), 00ECIIEUNBAIOIINX PEEMCTBEHHOCTh U MEPCIEKTUBHOCTD
MaTeMaTH4eCcKOro o0pa3oBaHus 00yJarOIIUXCS;

— - TMoJBeJeHHEe O0YYaroIIUXCs Ha JIOCTYIMHOM JUIsi HUX YPOBHE K OCO3HAHHUIO B3aUMOCBSI3U
MaTeMaTUKd U OKPYXKAIOUIero Mupa, T[OHMMaHHWEe MaTeMaTHKW Kak 4YacTH oOOIIied KyJbTyphl
4Yel0BEYECTBA;

— - pa3BUTHE MHTEIUIEKTYalbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00y4aromuxcs, No3HaBaTEIbHOMN
AKTUBHOCTH, HCCJIEAOBATEIIbCKUX YMEHUH, KPUTUYHOCTH MBIIUICHUS, WHTEpeca K HU3YUYEHHIO
MAaTE€MAaTHUKU;

— (dopmupoBanue ¢GyHKIMOHATHHOW MaTEMaTHUYECKOW T'PaMOTHOCTH: YMEHHUS pacro3HaBaTh
MaTeMaTHYECKUE aCHEKThl B PEAJbHBIX >KU3HEHHBIX CUTYallUSX U MPU HU3YyYEHUU JPYrUX JUCLMILIMH,
MPOSIBIICHUS 3aBUCUMOCTEN 1 3aKOHOMEPHOCTEH, (POopMyIHpoBaTh UX HA S3bIKE MAaTEMAaTUKU U CO3/IaBaTh

MaTeMaTU4YCCKUEC MOACIHU, J[IPUMCHATH OCBOCHHBIM MaTeMaTHUUYECKHUI amnrapar il peIICHHUA



MPAKTUKOOPUEHTUPOBAHHBIX 3aJad, 3agad MpopecCHOHATbHON AEATENbHOCTH, HHTEPIPETUPOBATH U

OLICHUBATH IMOJIYUCHHBIC PC3YJILTATHI.



2 INTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

«MATEMATUKA»

Kox u HauMeHoBaHue ()OpMHUPYEMbIX
KOMIIeTeHI M

HJIaHI/IpyeMbIe pe3yJjbTaThbl

Oo6uue JlucuuminHapHble (mpeaMeTHbIe)!
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 camopazeumuto, | GOPMyIUPOBaTh  OMPENEICHUsI, aKCHOMBbI 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, JorapudM dUHcla; yMEHUE
— TOTOBHOCTH K TPYAY, OCO3HAHHWE IIEHHOCTH | BBHIIOJIHATH BBIYHCJICHHUE 3HAYCHHI u
MacTepCTBa, TPYI0JIIO0HE; npeoOpa3oBaHusl BBIPHKEHUH CO CTEMEHSAMHU U
— TOTOBHOCTh K AaKTHBHOW  JeSITEIbHOCTH norapupmMamy, npeoOpa3oBaHus AIpoOHO-
TEXHOJOTUYECKOH u COIMAJIbHOM | PALIMOHATIBHBIX BBIPAKCHUH;
HaIPaBJIEHHOCTH, CIHOCOOHOCTh 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 ocudeckue 0eticmeust.

— CaMOCTOSITEIILHO (bopmyIupoBaTh "

aKTyalu3upoBaTh NpoOieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

— YyCTaHaBJIMBATh CYIECTBEHHBIM MpPU3HAK WU
OCHOBAHHMS JUIsl CpaBHEHUs, KiacCHU(UKAIUU U

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

[IP6S. VYmenue onepupoBaTh MNOHATHAMU:
paroHagbHas byHKIMS, nokasarejabHas
byHKIHS, CTEIEeHHAas byHKIHS,
JorapudmMudeckas byHKIHS,
TpUroHOMeTpHueckue  (QyHKIUH,  OoOpaTHBIE

(GYHKIIUM; YMEHUE CTPOUTHh I'paMKH M3Y4EHHBIX
GbyHKIUH, UCTOJIBb30BaTh IpaQUKH MPH U3YUYEHUH
IIPOLIECCOB U 3aBUCUMOCTEM, IIPU PEIIECHUN 3a7a4

! Buecens! m3MeHeHHs B coflepKaHUe UCHUILIMHAPHBIX (IPEIMETHBIX) KOMIIETEHIMI Ha OCHOBAHHMH aKTyalu3upoBaHHoil [IpumepHoil pabodeii IIporpaMMBI 00IIe06pa30BaTeIbHOI
TUCIIUTUTAHBL «MaTeMaTukay Ui ipo(ecCHOHaTbHBIX 00pa30BaTeNBbHBIX OpraHU3aIlnii, 0M00peHHOH Ha 3acemanun [lemarormaeckoro coBera ®I'BOY JI1O UPIIO mpoTtokomom

Ne6/2025 ot 18.04.2025




Koa u HauMeHoOBaHue ()OpPMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJibTaThI

Oo0mue

JAucuunjanHapHbIe (11peleeTm>le)l

000011eHMS,

— OmpeAeNsaTh LEeNH JACATEIBHOCTH, 331aBaTh
HapaMeTpH 158 KpI/ITepI/II/I UX JOCTHXCHUA,

— BBIABJIATH 3aKOHOMepHOCTI/I )51 HpOTI/IBopqu/ISI
B paCCManI/IBaeMBIX SIBJICHUAX

— BHOCHUTH KOppeKTI/IBBI B JACATCIBHOCTD,
OLICHUBATh COOTBECTCTBHUC pCSYJ'II:TaTOB OeiaiaMm,
OILICHUBATH pI/ICKI/I HOCJ'IC)ICTBI/Iﬁ JACATCIIbHOCTH,

— pa3BUBaTh KPEAaTHMBHOC MBIIIJICHUE IPU
PEIICHUH KU3HESHHBIX TPOOIeM

0) 6azosvie ucciedosamenbckue 0eucmeus:

— BIAJIETh HaBBIKaMU yaeOHo-
HUCCIIEI0OBATEILCKON " MPOEKTHOM
NS TeTbHOCTH, HaBBIKAMU paspenieHus
npooseM;

— BBISBJIATH NPUYMHHO-CIIECTBEHHBIE CBSI3U U
aKTyaJlu3UpoBaTh 3a/lady, BBIIBUTATH TUIOTE3Y
€e peuleHHs, HaXOIUTh AapTryMEHThl IS
JI0Ka3aTeNbCTBA CBOMX YTBEPKICHHH, 3a1aBaTh
napaMeTpbl U KPUTEPUU PELICHHUS;

— aHaTM3HMPOBATh MOJIYYCHHBIE B XOJI€ PEUICHUS
3a/laud pe3yabTaThl, KPUTUYECKU OLEHUBATh UX
JOCTOBEPHOCTh, IPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCIIOBUSIX;

— yMeTh MIEPEHOCUTH 3HaHUA B
MO3HABATENBHYI0 M MPAaKTHYECKyl o0nactu
KU3HEACITEIbHOCTH;

— yYMEeTh MHTETPHUPOBATh 3HAHUS W3 Pa3HBIX
pEeIMETHBIX 00acTei;

— BBIJIBUTaTh  HOBBIE  WJICH,
OPUTMHAJIBHBIE OX0/Ibl U PELICHUS;
— CMOCOOHOCTH ux WCIOJIb30BaHUS B
MO3HABATEIbHOM U COIMATBHOM MPAKTUKE

npeaiaratb

U3 JPYyruxX Y4YeOHBIX TIPEIMETOB M 3a1ad u3
peaTbHOW  KW3HHW;  BBIpaXath  (popmyramu
3aBUCHUMOCTH MEXK]Ty BETUIHMHAMH,

I[IP66. VYmenue pemaTh TEKCTOBBIE 3aJauu
Pa3HBIX TUTIOB (B TOM YHCJIC HA MPOIEHTHI, JIOJIU
W 4YacTH, Ha JBIKEHHE, paboTy, CTOMMOCTH
TOBApOB W YCIIYT, HAJOTH, 3aJa4dl W3 00JacTh

yIpaBJICHUS JUYHBIMHA u CEMEMHBIMU
dbuHaHCaMH ), COCTaBJISITh BBIPAYKEHHS,
YpaBHEHMSI, HEPABEHCTBA M HX CHUCTEMbI IO
YCIOBUIO  3a/lauyd, HCCIEI0BATh IOJY4YEHHOE
pelieHue U OIEHWBATh  IPaBOINOJ00HOCTH
pe3yabTaToOB;

I1P69. YMenue onepupoBaTh NOHATUSIMU: TOYKA,
npsMasi, IIOCKOCTb, IPOCTPAHCTBO, JBYI'PaHHbIN
yrou, CKPELINBAIOIINECS psIMbIE,
HapajyIeNIbHOCTh U NMEPNEHAUKYIAPHOCTh MPSIMBIX
U IJIOCKOCTEH, Yroja MEeXIy MpsAMBIMU, YIroj
MEXIy MNpsIMOW M IUJIOCKOCTbIO, YTOJ MEXIY
IUIOCKOCTSIMH, ~ PAacCTOsIHUE  OT  TOYKH  JO
IUIOCKOCTH,  PAacCTOSHUE  MEXIy IHPSMBIMH,
paccTosiHUE  MEXIy IIJIOCKOCTSMM;  YMEHUeE
UCMOJb30BaTh IMPH PELICHUH 33734 HU3y4YeHHbIE
bakThl W TEOpeMbl IUIAHUMETPUU; yMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETro
MUDA;

ITP610. VYmenue omnepupoBaTb NOHATUAMU:
MHOTOTPAaHHHUK, CEYEHHE MHOTOTpaHHUKa, KYO,
napajjeNnenunes, npusMa, nupamuaa, gurypa u
MOBEPXHOCTh BpAIEHUs, IHJIMHIP, KOHYC, ILIap,
cdepa, ceueHus: (GUrypsl BpalleHHs], MIOCKOCTb,
Kacaromasicss  cepsl, IWIMHApPA,  KOHYcCa,
IUIOINAJb TOBEPXHOCTH MHUPAMUIbI, HPU3MBI,
KOHYCa, IIMHApa, MJIouaas chepsl, 00beM Kyoa,




Koa u HauMeHoOBaHue ()OpPMHUPYEMBIX
KOMIIeTeHI M

ILianupyemble pe3yJibTaThI

Oo0mue

JAucuunjanHapHbIe (11peleeTm>le)l

IPSIMOYTOJIBHOTO MapajieNenunesa, TupaMubl,
OpU3MBblL, LMIUHApPA, KOHYycCa, IIapa; yMEHUe
n300pakaTh MHOTOTPAaHHUKH U TOBEPXHOCTHU
BpallleHUsl, UX CEUEHUS] OT PYKHU, C TOMOIIBIO
YEPTEKHBIX HWHCTPYMEHTOB U AJIEKTPOHHBIX
CPEICTB; YMEHHE pacrno3HaBaThb CHMMETPHUIO B
IIPOCTPAHCTBE; yYMEHUE pacrno3HaBaTh
MpaBUIIbHBIE MHOTOTPAHHUKH;

IIP611 VYmMeHue onepupoBaTh NOHATHAMU:
JBUKEHUE B MPOCTPAHCTBE, MOJOOHBIE (UTYPHI B
MIPOCTPAHCTBE; HCII0JIb30BaTh OTHOIIIEHHE
TJIOMIAIEH TTOBEPXHOCTEH M O0OBEMOB IMOJOOHBIX
Gburyp pH penieHuu 3aaag;

IIP612. VYmeHue BBIUHUCIATE TE€OMETPUUYECKHUE
BEIMYUHBI (JJIMHA, YTOJ, IUIOMAah, OOBEM,
IUIONIA/Ib TIOBEPXHOCTH), HCIOJIb3YS H3y4YEHHBIE
(bopMyIBl U METO/IBI;

IP613. VYwmenue onepupoBaTh MOHATHSIMH:
IPSIMOYTOJIbHAs cucreMa KOOpJIMHAT,
KOOPJMHATBl ~ TOYKH, BEKTOP, KOOPJAUHATHI
BEKTOPA, CKaJSIPHOE MPOMU3BEICHUE, YIOJl MEXKIY
BEKTOpPAMH, CYMMa BEKTOpPOB, IPOU3BEJICHUE
BEKTOpa Ha YHCIO; HAXOAUTh C IOMOUIbIO
U3YYEHHBIX (OPMYII KOOPAUHATBHI CEPEIUHbBI
OTpPE3Ka, PACCTOSIHUE MEX/Y IByMs TOUKAMH;
I[1P614. VYmeHue  BBIOMpATh  MOJIXOASIIUN
M3YYEHHBI MeTOx JUIs pelleHus  3aJadd,
pacmo3HaBaTh ~ MareMartudeckue  (akTel |
MaTeMaTUYeCKHe MOJIEIM B MPUPOJHBIX U
OOIIIECTBEHHBIX SBJICHHSIX, B UCKYCCTBE; YMEHUE
MPUBOAUTH MPUMEPHI MATEMATUUECKUX OTKPBITUM
POCCUICKON U MUPOBOM MaT€MaTU4ECKON HAYKH




OK 02

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

T'omognocmy K Camopazeumuio,
CamoCmosimenbHOCMu U CaMOONpeoeseHUIo

OcsoenHvle 00YUAIOWUMUCS MeXHCHPEOMemHble
NOHAMUS U YHUBEPCANbHble YUeOHble Oelcmeus

(peeynssmuenbvie, no3HasameibHble,
KOMMYHUKAMUBHbIE).

Cnocobrocmu ux UCNOIL308AHUS 8
NO3HABAMENbHOU U  COYUANbHOU  NPAKMUKe,
20MOBHOCMb K CamoCmosimenbHoOMy
NIAHUPOBAHUIO U OCYWECMBIeHUI0  YUeOHOU
oesimelbHoCmi, opeanuzayuu YuebHo20
compyOHUYecmada c neoazo2udeckumu

pabomuHuKamu U C8ePCMHUKAMU, K VUACUIO 8
nocmpoeHuu UHOUBUOYATbHOL 0OPA308aMenNbHOU
mpaekmopuu.

Osnaoenue HABbIKAMU yueoHo-
uccned08amenbCKol, NPOeKmMHOU U COYUAIbHOU
oesmenbHoCmiu.

B 00s1acTH IEHHOCTH HAYYHOI'O NMO3HAHUSA:

— c(hopMUPOBaHHOCTH MHPOBO33PCHHS,
COOTBETCTBYIOIIIETO  COBPEMEHHOMY  YPOBHIO
pPa3BUTHSA HAyKH W OOIIECTBEHHOW TPAKTHKH,
OCHOBAHHOTO Ha JIHaJiore KYJBTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTa B

INOJIMKYJIbTYPHOM MHUPC;
— COBCPHICHCTBOBAHUC SI3LIKOBOM u
YUTATENHLCKON KYJIBbTYPBI Kak cpeacrBa

B3aUMOJICHCTBUSL MEXIY JIOABMU M TO3HAaHUS
MUDA;
— OCO3HAHUE LICHHOCTU HAYYHOH AEATEIbHOCTH,

TOTOBHOCTb  OCYIIECTBIATH  IPOEKTHYIO H
HCCIIEI0BATENBCKYIO JESITEILHOCTD
WHIUBUAYAJIBHO U B TPYIIIIE;

OBnageHne yHUBEpPCAJIbHBIMH  Y4eOHBIMH

NO3HABATEJIbHBIMM JeiiCTBUSIMMU:

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

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

amnmapaTta MaTeMaTU4YeCKOro aHaN3a; IPUMEHATh
IIPOU3BOHYIO IIPU PELICHUU 337a4 Ha JBUKEHHUE;
pemarh MPaKTUKOOPUEHTUPOBAHHBIE 3aJa4d Ha

HaI/I6OJ'H)H_II/Ie nu HANUMCHBIIINC 3Ha4YCHUI, Ha
HAaXOXXJICHUE IIyTH, CKOPOCTU U YCKOPEHUS
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 CEMENHBIMU
dbunancamm); COCTaBJISAITh BBIPAKEHMUS,
YpaBHEHUs, HEPABEHCTBA M HX CHCTEMBI IIO
YCIOBUIO  3aJa4yM, HCCIEA0BATh IOJYYEHHOE
pelieHne U OIICHHBAaTh  MPaBIONOA00HOCTH
pE3YNbTATOB;

[IP67. VYmenue onepupoBaTtb MNOHATHAMU:

cpeaHee apupMeTHYECKOe, MelnaHa, HauoboJibIIee
U HauMEHbIlee 3HA4YCHUs, pa3Max, IUCIEPCHS,
CTaHJApTHOE OTKJIOHEHHWE YHUCIOBOTO Habopa;
yYMEHHE M3BJIEKATb, MHTEpPIPETHPOBATH
UHpOpMaLMIO, TPEACTaBICHHYIO0 B TaOnuuax, Ha
quarpammax, rpadukax, oTpakarollylo CBOMCTBa
pEAIbHBIX NPOILIECCOB U SIBJICHWN; MPEACTaBIAThH
UH(POPMALIHIO C TIOMOUIBIO TAOIUIl U JUArPaMM;
UCCIIEIOBAaTh CTATUCTHYECKUE JaHHBIE, B TOM
quciIe ¢ MPUMEHEHUEM rpaduyeckux METOJIOB U




8) paboma ¢ ungopmayuei:

— BIJIQJICTh HABBIKAMU MOJy4eHUs HMH(POpMALUU
U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIHHO
OCYILIECTBJISATh NOUCK, aHAJIM3, CUCTEMATU3ALINIO
U HHTEpPIpETauio WHPOPMANNUN Pa3THIHBIX
BUIOB U (OpPM IpEACTABICHUS;

— co3/aBaTh TEKCThl B Pa3M4HbIX (popMarax c
Y4€TOM Ha3HA4eHHUs HHPOpPMALUM U LEJNEeBOU
ayIUTOpUH, BbIOMpas ONTUMAIbHYIO (opmy
MIpE/ICTaBICHUS U BU3yalU3aluy;

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

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

KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHW3aIlMOHHBIX 3a7a4 ¢  COOJII0/IEHUEM
TpeboBaHUH APrOHOMUKH, TEXHUKHA

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

— BJIQJICTh HaBBIKAMH PACIIO3HABAHMS U 3aUTHI
uHdopmaruu, HHPOPMAIIMOHHON 0€30MaCHOCTH
JHUYHOCTH

IEKTPOHHBIX CPEJICTB;
I1P614. Ywmenue  BBIOMpATH
WU3Y4YEHHBIM METOJX JUId pelleHus  3aJadd,
pacro3HaBaTh ~ MaTeMaTtudyeckue  (akTel |
MaTeMaTHYeCKUEe MOJEIM B IPUPOJHBIX H
OOIIECTBEHHBIX SBJICHUSIX, B UCKYCCTBE; YMEHHUE
IPUBOJUTH MPUMEPHI MATEMAaTHUYECKUX OTKPBITUN
POCCHIICKOM U MUPOBOM MaTeMaTHYECKOW HAYKH

IO IXO TSI

OK 03

Ilhanuposamo u peanu3osvleams
coocmeennoe npogheccuonanvnoe M
JUYHOCHHOE paszeumue,

nPeOnpPUHUMAMENbCKYI0 0eAmelbHOCb 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 HasviKamu 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 peuieHus 3aJ1a4; yMEHUue
dbopMynupoBaTh  ONpENENICHUs, aKCUOMBI U
TEOPEMBI, IIPUMEHSTh HX, MIPOBOIUTH
JIOKA3aTeNIbHbIE PACCYXKIEHUS B XOJ€ PELICHUS
3a/1a4;

ITP04. VYmeHue onepupoBarb  IMOHATHUSAMU:

byHKIUSA, HenpepbIBHAs (QYHKLUS, TPOU3BOIHAS,
nepBooOpa3Has,  ONpEAENCHHBIM  HMHTErpal;
YMEHHME HAXOJIUTh IPOU3BOJHBIE IEMEHTAPHBIX
(GyHKIMI, HMCNONB3ysl CIpPaBOYHBIE MaTepHabl;




KVAbMYPHBIX mpaouyui, gopmuposanue
cucmemvl  3HAYUMbBIX — YEHHOCHO-CMbLCIOBbIX
YCMAHOBOK, AHMUKOPPYNYUOHHO2O

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, STHYECKOTO MMOBEICHNUS,

— 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 (WIM) JOPYrUM WICHAM 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, IOTPEOHOCTH B
(hu3MUECKOM COBEPIICHCTBOBAHUY;

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

OBiaaaenue YHHUBepPCAJbHBIMU
PeryasiTUBHBIMU J1eiCTBUAMM:
a) camoopeanu3ayus.

—  CaMOCTOSTEIBHO
TO3HABATENIbHYIO JIEATEIbHOCTD;

OCYIIECTBIISTh

UCCIIEIOBATh B MPOCTEHINNX CilydasiX (QYHKIIMH Ha

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

arrmapara MaTeMaTUYeCKOr0 aHaJIN3a; 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 JApYyrux 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 CeMeWHBIMU
duHaHCaAMM); COCTaBJIATh BBIpa)KEHUS,
YpaBHEHMs, HEPABEHCTBA U HUX CHUCTEMBbI IO
YCIOBHMIO  33/a4M, HCCIIEAOBaTh IOJIYy4YEHHOE
peleHre W OLEHUBAaTh  IPaBJIONOJA0OHOCTh
pE3YJIBTaTOB;

ITP67. VYmeHue onepupoBarb IOHATHUAMU:

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




—  BBIABIATH poOIeMBl, CTaBUTh u
¢dopmynupoBatb  COOCTBEHHbIE  33/Ja4d B
00pa30BaTENIbHON 1EATENBHOCTH U B )KU3HEHHbBIX
CUTYyaLMsIX;

—  CaMOCTOSTENBHO COCTAaBJIATH IUIAH PEIICHUS
npoOJeMbl C YYETOM HMEIOIIUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUTEHUN;

— 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, AapryMEHTHUPOBATh  CHEJIAHHBIN

BBIOOpP, OpaTh OTBETCTBEHHOCTH 3a MPHUHATOE
pelieHue;

—  OLICHMBATh MPUOOPETECHHBIH OIBIT;

—  CIIOCOOCTBOBATH (hopMHUPOBaHUIO u
NPOSBICHUIO IIHPOKOW HPYyAULUUA B Pa3HBIX
00nacTsX 3HaHUM, MOCTOSHHO MOBBIIIATH 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 OCHOBAHMIA

— 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 TIOMOIIBIO TAOJIUIl M JUArPAMM;
UCCJIEIOBaTh CTATUCTHYECKUE JaHHbIE, B TOM
YHce ¢ NPUMEHEHHEM rpauyecKux METOJIOB U
AJIEKTPOHHBIX CPE/ICTB;

ITP68. VYmenue onepupoBathb
CIy4allHbIIi ONBIT W  CiIydailHOe COOBITHE,
BEPOSITHOCTh ~ CIIyYallHOTO  COOBITHS; yMEHHUE
BBIUHUCIISITh BEPOSTHOCTh C  HCIOJIb30BaHUEM
rpauueckux MeETOJIOB; NPUMEHATh (POPMYIIbI
CIOXEHHSI M  YMHOXEHHS  BEpOSTHOCTEH,
KoMOuHaTtopHble (aktel U GopMyabl  MpHU
pellleHny  3aJad; OLEHUBaTh  BEPOSTHOCTU
peasbHbIX COOBITHIT; 3HAKOMCTBO CO CITy4ailHbIMU
BEIMYMHAMH; YMEHHE NPHUBOJIUTH IIPUMEpPHI
NOpOSIBIIEHUs  3aKOHa  OOJBIIMX  YUCET B
IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSAX;

I[1P614. VYmenue  BbIOMpaTh  TOJXOJSAIINAN
W3YYEHHBI1 METOX JJI1 pEUIeHHUs  3aJauH,
pacrio3HaBaTb ~ MaTeMarudeckue  (GakThl U
MaTEMaTUYECKHE MOJEIM B INPUPOIJHBIX U
OOLIECTBEHHBIX SBJICHUIAX, B MCKYCCTBE; YMEHHUE
IIPUBOJUTH NIPUMEPHI MATEMAaTHUYECKUX OTKPBITUN
POCCHICKON U MUPOBOM MaTeMaTH4ECKON HAYKH

IIOHATUSMMU:




npeononazarwiuil chopmupoeanHoCmy:

— CaMOCO3HaHUS, BKJIIOYAIOLIET0 CHOCOOHOCTH
IIOHUMATbh CBOE€ SMOLIMOHAIBHOE COCTOSHME,
BUJETh HANpaBJIEHUS PAa3BUTHS COOCTBEHHOM
SMOLIMOHANBHON CQepsl, OBITh YBEpEHHBIM B
cebe B MEXJIMYHOCTHOM B3aUMOJICHCTBUU U IIPU
NIPUHATHH PELICHUI;

—  CaMOperyJIHpOBaHUS, BKJIFOUAOII[ETO
CaMOKOHTPOJIb, YMEHUE [IPUHUMATD
OTBETCTBEHHOCTh 32  CBO€  IIOBEJCHUE,
CIIOCOOHOCTh a/1al TUPOBATHCS K

SMOIIMOHANBHBIM ~M3MEHEHUSIM M IPOSIBISTH
TMOKOCTb, OBITh OTKPHITHIM HOBOMY;

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

— O9MIaTuM,  BKIIOYAwmIIed  CHocoOHOCTh
IOHUMAaTh 3MOIIMOHAJIBHOE COCTOSIHME IpPYTHX,
YUUTHIBATh ero npu OCYILIECTBIIEHUU
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, NPOeKmHoOU U COYUANbHOU
oesimelbHOCmU

OBiageHue YHUBEPCAJIbLHBIMHI
KOMMYHHKATHBHBIMH JIICTBUSIMH:

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

ONICPUPOBATH TTIOHATHUSAMMN:




0) coemecmuas OessmenbHOCMb.

— IIOHMMaTb M WCIOJIb30BaTh IPEUMYILECTBA
KOMaHJHON ¥ UHJIMBUyalIbHON paboThI;

— INPUHUMATh LIEJIM COBMECTHOM JIEATEIBHOCTH,
OpraHM30BBIBaTh U KOOPAMHUPOBATH JIECUCTBUS
II0 €€ JOCTHKCHUIO: COCTaBIIATh IIJIaH ICHCTBHIA,
pacnpenensarb poad C  Y4eTOM  MHEHHM
YYaCTHUKOB o0cyXaaThb pe3yNbTaTh
COBMECTHOM pabOThI;

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

— OCYIIECTBJISITh ITO3UTHUBHOE 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 aHAJIM3€e PE3yIbTaTOB JICATEILHOCTH;
— TpHU3HABAaTh CBOE MPaBO M IMPaBO JPYTrUX
JIFOJEH 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
nrarpaMmax, rpadukax, oTpa)karollylo CBOWMCTBa
peaIbHBIX MPOLECCOB M SIBJIECHUM; NPEACTABISATH
MH(OPMALIMIO C TIOMOIIBIO TaOJIUI M JAUarpamMm;
UCCJIEIOBaTh CTATUCTMYECKUE JaHHbIE, B TOM
YyHCclie ¢ TMPUMEHEHUEM rpapuuecKux METOJIOB 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
pelleHnH  3aJad; OLEHHBaTh  BEPOSTHOCTU
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

IIOHATUSMU.:

MPUPOJHBIX U

OK 05
Ocywecmeiams yCmHYIO U NUCbMEHHYIO
KOMMYHUKQUUI0O HA  20CYOapCH8EHHOM

azvike Poccuiickon @edepayuu c yuemom
ocobennocmeil COUUAILHO20 u

Ocosnanue obyuarowumMucs
2PAANCOAHCKOU UOEHMUYHOCTNU.
OcsoeHHble 00VUAIOUUMUC MeNCHPeOMenHble
NOHAMUSL U YHUBEPCAbHbIE YYeOHble Oelicmeus
(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 neoazo2u4ecKumu
PAOOMHUKAMU U CEBEPCMHUKAMU, K YYACMUIO 8
nocmpoeHuu UHOUBUOYAIbHOL 00PA308aMeNbHOU
mpaexmopuu.

B 061acTH 3cTeTHYECKOT0 BOCTIMTAHHUS:

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

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

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

—  CTpemIieHue MIPOSIBIISITH KauyecTBa
TBOPUYECKOH JINYHOCTH.

OBnajenue YHHUBepPCAJIbHBIMU
KOMMYHUKATHUBHBIMU efiCTBUSIMU:

a) oowenue:

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

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

—  BIAJETh PA3IMYHBIMU CIIOCOOAMU OOIICHUS
Y B3aUMOJICHCTBUS; apryMEHTUPOBAHHO BECTH

3aza4;
I[IP66. VYmenue pemaTh TEKCTOBBIE 3aJauu
pa3HBIX TUIIOB (B TOM YHCIIE HA MPOUEHTHI, OJH
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
peleHne ®  OIIEHWBATh  IPABAONOIOOHOCTD
pe3yNIbTaToB;

IIP68. VYmenue onepupoBaTb NOHATHSAMU:
CIy4allHbIIi ONBIT MW  ciydyailHOe COOBITHE,
BEPOSTHOCTh  CIy9allHOTO  COOBITHS, YMEHHUE
BBIUUCIIATE BEPOSITHOCTh C  HCIOJB30BAHUEM
rpadu4ecKuXx METOJIOB; MPHUMEHATH (OPMYIIBI
CIOXEHHSI M  YMHOXXEHHS  BEpOSTHOCTEH,
KOMOWHaTOpHBIE GakThl W (GOPMYJbl  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
W3YYEHHBII 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




JMaJIoT,

CUTYaIIHH;
—  pa3BepHYTO U JIOTHYHO U3JIaraTh CBOIO
TOYKY 3pEHHUsI C HCIOJIb30BAHUEM S3BIKOBBIX

CMsTrdaThb KOH(i)J'II/IKTHBIG

YMETb

CPEJICTB.
OK 06 Oco3nanue obyuarowumucs poccutickou | IIP61. Bnanenue MerogamMu J0Ka3aTelbCTB,
Ilpoaename 2PANCOAHCKO- | 2PAINCOAHCKOU 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-Hupascmeennvlx | Pedepayuu, UCMOpUYECKUX U HAYUOHATIbHO- | 3a/1ad;
UeHHocmeil, 6 MmMOM HYucie ¢ Y4emom | KVIbmypPHbIX mpaouyu, ¢dopmuposanue | IIP66. YmeHue pemaTh TEKCTOBBIE 3aJaduu
2ADMOHU3ZAUUU ~ MEHCHAUUOHAIbHBLIX U | CUCTNEMbl  3HAYUMbBIX  YEHHOCMHO-CMbICIO08bIX | PA3HBIX TUIOB (B TOM YHKCJE HA MPOLEHTHI, JI0JIU
MeHCPenusUO3HbIX OMHOWIEeHUH, | YCMAHOBOK, AHMUKOPPYNYUOHHO20 | 1 YacTH, Ha JBW)KEHHE, paboOTy, CTOMMOCTb
npumeHaAmb CManoapmal | MUpO8033peHUsl, NPABOCO3HANUS, IKONOSUYECKOl | TOBApOB M YCIYT, HaJOrW, 3aJaud u3 olnactu

AHMUKOPPYRUUOHHO20 noeeoenus

KYIbmypul, CNOCOOHOCMU CMABUMb  Yeiu U
CMpouUmb JHcuU3HeHHble NIAAHb.

Ocsoennvie 00VHAIOWUMUC MedHCnpeOMemHtble
NOHAMUSL U YHUBEPCANbHblEe YYeOHble Oelicmeus
(peeynamuenoie, nosmnasameinvHule,
KOMMYHUKAMUBHbLE).
Cnocobnocmo ux
NO3HABAMENBHOU U
20MOBHOCMb K
NAAHUPOBAHUIO U OCYULCCMBACHUIO  YY4eOHOU
oessmenbHocmu, opeanuzayuu YuebH020
compyoHu4ecmea c neoazo2uyecKumMu
PAbOMHUKAMU U CEEPCMHUKAMU, K VHACUIO 8
nocmpoeruy UHOUBUAYATbHOU 0OPaA308amMeNbHOU
mpaekmopuu.

Osnaoenue HABbIKAMU yueoHo-
uUccne008amenbCKoll, NPOeKmHoUu U COYUAnIbHOU
oesimenbHOCmI.

B yacTu rpa:xkIaHCcKOro BOCIUTAHUSA:

—  c(hopMHPOBAHHOCTH TPAXKAAHCKOU TMO3UIIUU
oOyuaromierocs Kak AKTUBHOTO 5

UCNONb308AHUS 8
COYUANLHOU — NPaKmuKe,
CamocmosimenibHoOMy

yIpaBiIeHUS JUYHBIMU u CeMEMHBIMU
dbuHaHCaMM ), COCTaBJISTh BBIpaKCHHUS,
YpaBHEHHUs, HEPaBEHCTBA U MX CHUCTEMBI IO
YCIOBUIO  3ajlauyd, HCCIENOBaTh IMOJYyYEHHOE
pellleHre U OIEHHBAaTh  MPaBIONOA00HOCTH
pPE3yJabTaTOB;

IIP67. VYmenue onepupoBaTh  MOHATHSIMH:

cpeaHee apupmeTHyecKoe, MelMaHa, HauOoJbIee
U HauMEHbIEE 3HAYEHUsA, pa3Max, IUCIEPCHUS,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOTO Habopa;
YMEHHE U3BJIEKATb, UHTEPIPETUPOBATH
uHpOpMaLMIO, NPEACTaBICHHYI0 B TaOnuuax, Ha
quarpammax, rpadukax, oTpakarollylo CBOMCTBa
pEAIBHBIX INPOILIECCOB U SIBJICHWN; MPEACTaBIATH
UHPOPMALIHIO C TOMOUIBIO TAOJIUI[ U JUArpaMM;
UCCIIEI0BaTh CTAaTUCTHUYECKHE JaHHBIE, B TOM
quciae ¢ MpUMEHEHUEM rpaduyeckux MEeTOJIOB U
IEKTPOHHBIX CPEJICTB;

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

MMOHSATUSMM:
CcoOBITHE,
yMeHHue




OTBETCTBEHHOTO YJICHA POCCUIICKOTO OOIIECTBA;
- OCO3HAHHEC CBOMX KOHCTUTYIHMOHHBIX IIPAaB U

00s13aHHOCTEH, yYBaXKEHUE 3aKOHa u
IPaBOTIOPSIIKA;

- INPUHATHUC TpaaUuIIMOHHBIX HAIlKMOHAJIbHBIX,
0011eYETI0BEUECKUX I'YMaHUCTHYECKHUX U

JACMOKPAaTUUICCKHUX IIGHHOCTCI\/’I;

- TOTOBHOCTBH HpOTI/IBOCTOﬂTB NACOJIOTUN
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 CaMOYIPABIICHUU B
00meo0pa3oBaTeIbHOM OpraHU3allid U JICTCKO-
FOHOIIICCKUX OpTaHU3aIUsX;

—  yMCHHE B3aMMO/ICHICTBOBATh c
COIMAIIbHBIMA WHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMHA ¥ Ha3HAYCHUEM;

— TOTOBHOCTh K T'YMaHUTApHOU u
BOJIOHTEPCKOM JIEATEITHLHOCTH.

B yacTH naTpMoTHYECKOT0 BOCIIUTAHMS

- ¢cOpMHUPOBAHHOCTH POCCHUHCKOHN IpakIaHCKOM
UJACHTUYHOCTH, TMAaTPUOTU3MA, YBAXKEHHS K
CBOEMY HapoJy, YYBCTBA OTBETCTBEHHOCTH
nepen PomuHoM, ropaoctu 3a cBOM Kpail, CBOIO
Ponuny, cBOW $3bIK W KyJAbTYpY, NMPOLLIOE U
HACTOSIIIee  MHOTOHAIMOHAJIBHOTO  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
pelieHuu  3a/Ja4y;  OLIEHUMBaTh  BEPOATHOCTH
peaIbHBIX COOBITHI; 3HAKOMCTBO CO CIIy4alHbIMU
BEJIMYMHAMU; yMEHHUE NPHUBOJIUTH IPUMEpPHI
NpOSBIEHUS  3aKOHa  OOJBIIMX  4YHMCET B

MIPUPOTHBIX U OOIIECTBEHHBIX SIBJICHUSX

[1P614. VYmenue  BboIOMpaTh  TOJXOJSAIINN
W3YYEHHBI METON JUIS  pelIeHWs  3aJadd,
pacmo3HaBaTh ~ MareMartudeckue  (PakTel U
MaTeMaTHUYeCKHe MOJIEIM B TPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; YMEHHUE
MPUBOJUTH MPUMEPHl MATEMATHUYECKUX OTKPBHITUH
POCCUICKOM 1 MUPOBOM MaTEMATHYECKON HAYKH




CITYyKEHUIO u 3aIluTe OteuecTBa,

OTBETCTBEHHOCTH 32 €T0 CYIL0Y.

OK 07

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

upembmaﬁublx cumyayuiax

Llenenanpasnennoe  pazsumue  6HympeHHell
nosuyuu  JUYHOCMU HA  OCHO8e  OYXOBHO-
HpascmeeHHvIX yeHHocmell Hapooos Poccuiickoti
Deodepayuu, ucmopuyeckux U HAYUOHATbHO-
KVIbIMYPHBIX mpaouyuil, ¢opmuposanue
cucmembl  3HAYUUMBIX — YEHHOCHHO-CMbLCIOBLIX
YCMAHOBOK, AHMUKOPPYRYUOHHO20
MUPOBO33DEHUS, NPABOCOZHAHUS, IKOIOSUUECKOLL
KYIbmypul, CNOCOOHOCMU CMA8UmMbv  yYeau u
CMPOUmMb HCU3HEHHble NAAHDL.

Osnaoenue HABbIKAMU YyuebHo-
uccne008amenbcKol, NPOeKmHoOU U COYUAiIbHOU
oesimenbHOCmU.

B yacTH 3K0J10rM4ecKoro BOCIIMTAHUSA:

— c(opMUPOBAaHHOCTH IKOJIOTHYECKOHN
KyJIbTypbl, TIOHUMAaHHUE BIUSHUS COIHMAIBHO-
SKOHOMHUYECKHX TMPOILECCOB HA  COCTOSIHUE
MPUPOTHOM M COLMAIBLHON CpEIlbl, OCO3HAHHE
rJ100aTBbHOTO Xapaktepa IKOJIOTUYECKUX
npo0Oiem;

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

— AaKTHBHOE HETIPUATHEC JNCUCTBUH, IPUHOCSIIINX
BpEl OKpYKarollel cpene;

— YMEHHE NPOTHO3UPOBATh HEOIArOMPHUSITHHIE
9KOJIOTUYECKHE MTOCJICICTBHS
NpEeINPUHUMAEMbIX JEHCTBUMA, MperoTBpallaTh
ux;

— pacumpeHue OTIBITA
9KOJIOTHYECKON HAMpPaBICHHOCTH;

ACATCIBHOCTHU

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

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

YMEHUE HAXOJWUTh NPOU3BOJHBIC AJIEMEHTAPHBIX
GyHKUMM, HCTHONB3ys CHpPaBOYHBbIE MaTepUAbI;
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 3aJady Ha

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

[IP6S. VYmenue onepupoBaTth NOHATHSAMU:
paroHagbHas byHKIMS, nokasarejabHas
byHKIHS, CTEIEeHHAs byHKIMS,
JorapudmMudeckas byHKIHS,
TpUroHOMeTpuueckue  (QyHKIUH,  OoOpaTHBIE

GyHKIMH; YMEHHE CTPOUTH TpapuKu U3y4EeHHBIX
GbyHKIMA, UCTIONB30BaTh TpaduKu MPH U3yYCHHUH
MIPOLIECCOB U 3aBUCUMOCTEH, MPU PEIICHUH 3a1a4
U3 JApYyrux Y4YeOHBIX TpPEAMETOB M 3a1ad U3
peallbHOM  KHW3HHU;  BBIpaXkath  (popmyrnamu
3aBUCUMOCTH MEX/y BETMUYNHAMU;

[IP66. VYmeHue pemaTh 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 MCKYCCTBE; 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 yCmpoucme BBIOMpaTh 000PyAOBaHUE

IJIEKMPUYECKUX NOOCMAaHyuil u cemeil
Hanpaxcenuem 00 110 kB exnwouumensno

*IHTeHCcHBHAs 00ImeoOpa3oBaTeNbHas IOArOTOBKA OOYYAIOIIMXCSA C BKIIOYEHHEM KOMIIOHEHTAa NUCLUIUIMHAPHOW 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 155 169 324
B T.4. B ()OpMe MPAKTHYECKOIi MOATOTOBKH 121 129 250
8 MoM yucine:
meopemuyeckoe ooyuenue (Yypoku, 1eKyuu) 34 26 60
J1abopamopHbvie 3aHAMUs. - - -
npakmuyecKue 3aHsmust 121 129 250
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJIEPKAHNE 5 13 18
8 MoM yuciue:
meopemuyeckoe ooyuenue (YpOKH, JICKITUHN) 1 2
npakmuiecxkue 3aHamus 12 16
n1abopamopHwie 3aHAmMus.
KoncyabTanuu - 2 2
CamocrosiTesqibHast padoTa - - -
I[Ipome:xxyTouHasi arrectauusi B ¢gopMe 3K3aMeHa BO 2 - 12 12

cemecTpe




3.2 TemaTu4ecKuii VIaH U coJepkaHue ydeOHOro npeamera «MaremaTHKa»

HaumenoBanue Copep:xanue yueOHOro MmaTepuajia u (popMbl opranuzanuu Yposen O0ném B P@opmupyemeI
pa3iesioB U TeM AeITeJIbHOCTH 00y4YalommXcst ocBoeHH yacax ¢
| KOMIIeTeHIIUH
1 2 3 4 5
1 cemecTp
PA3JIEJI 1 [loBTOpeHHE Kypca MATEMaTHKH OCHOBHOM IIKOJIbI 6
Tema 1.1 Conepxxanue yueOHOro Marepuasa 2
Heab u 3axaun B ToM unciie TeopeTHYecKOro ooyueHus (ypoxu, 1eKyuu) 1
MaTeMAaTHKHU NPH Ilpogpeccuonanvno-opuenmupogannoe cooepicanue OK 01, OK 02,
OCBOCHUM ba3oBble 3HaHMS M yMEHUs IO MareMaTuke B NpOo(ecCHOHaIbHOW U B OK 03, OK 04,
CHEenHuaIbLHOCTH IIOBCEIHEBHON IEATEILHOCTH 1 1 OK 05,
OK 06, OK 07
IIK 1.1%*
B TOM 4nciie NPaAKTHYECKHUX 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 Conepxxanue yueOHOIro Marepuasa 2
Yucja v BeluMciaeHns. |B ToM unciie TeopeTHYecKOro ooyueHus (ypoxu, 1ekyuu) 1
BbipakeHnus u JleficTBUS HAJ TIOJIOKUTEIBHBIMU U OTPHUIATEIbHBIMU YHCIIaMU, OOBIKHOBEHHBIMH U OK 01, OK 02,
npeoodpazoBaHus NMECATUYHBIMU  ApoOsiMu. JIeCTBUS cO cTemeHsAMH, (OPMYNIBI COKPAIIEHHOTO 2 1 OK 03, OK 04,
[YMHOKEHUS OK 05,
B ToM 4nc/Ie TpAKTHYECKUX M JIA00PATOPHBIX 3aHSITHIA 1 OK 06, OK 07
IIpakTHyeckoe 3ansaTHE No 2 3 1
«BolpaskeHus u npeodpazoBanus. JlelicTBUS HAJ YUCIAMU»
Tema 1.3 Coaepikanue y4eOHOro MaTepuajia 2
IIpouenTHbIC B ToM 4HciIe TEOPETHYECKOT0 00yYeHNsI (YPOKU, IeKUuu) 1
BbIYMC/ICHUSA [TpocTble MpoLEeHTHI, pasHble cr1ocoObl MX BhIYKMCICHUs. Cl0KHbBIE TPOIICHTHI 2 1 OK 01, OK 02,
B ToM yKciIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 1 OK 03, OK 04,
IpakTHyeckoe 3ansaTHe Ne 3 5 1 OK 05,
«BpluncneHne npoIeHTOB» OK 06, OK 07




PA3JIEJI 2 KoopauHaThl M BEeKTOPbI

12

Tema 2.1 Coaepikanue yueOHOro MaTepuajia 12
Koopaunatsl 1B Tom unciie TeopeTHYECKOro 00yueHus (Ypoxu, 1eKuyuu) 4
BEKTOPBI [IpsimoyronpHas cucTeMa KOOpAMHAT B IpocTpaHcTBe. PopMmyna paccTOSHUSA OK 02, OK 03,
MeXAy JAByMs Toukamu. Bekrtopsl. Mopaynb BekTOpa. PaBeHCTBO BEKTOPOB. 1 OK 04, OK 07
CrnoxeHrue BEKTOpOB. YMHO)KEHHME BEKTOpa Ha uucio. PasnoxeHue BekTopa Io
HaIpaBJICHUAM. YTOJI MEXKY IBYMsI BEKTOPAMHU
[Ipoexnuss Bekropa Ha ock. Koopaunatel Bekropa. CkansipHOe IpOU3BEJICHUE
BEKTOpOB. Mcnonp30BaHne KOOPAWHAT U BEKTOPOB IIPU PELLIEHUU MAaTEMaTUYECKUX 1
U IPUKJIAIHBIX 3a7a4
Kommnnanapueie BekTOphl. Pasnokenue BekTopa Ha cocrtaBisitomue. [IpaBuio
napajuienenunena. lVcnosib30BaHWe BEKTOPOB IMPHU PEHIEHHMM MaTeMaTHYEeCKHX U 1
MpUKIaaHbIX 3a1a4. Koopaunatsl BekTopa. CBS3b MEXy KOOpJMHATAMU BEKTOPOB
Y KOOpJMHATAMHU TOYEK
Brluncnenue paccTosHMN U M0 el Ha IocKocTh. KoanyecTBEHHbIE pacyeTsl 1
B TOM 4nciie NPaAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 8
IIpakTHyeckoe 3ansaTue Ne 4 9
«JleiCTBUS HAJ BEKTOpaMH, 3aIaHHBIMU KOOPJMHATAMM»
IIpakTHyeckoe 3ansaTue Ne 5
«Yron Mexay BekTopamu. IIpoekuus BekTopa Ha och. CKaylipHOE NPOU3BEICHUE 2
JIBYX BEKTOPOB. BbIuKciieHHne YIII0B MEX/1y BEKTOpaMu»
Ilpogheccuonanvno-opuenmuposannoe cooepircanue OK 02, OK 03,
IIpakTnueckoe 3ansiTue 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 mo pasjaeny 2 OK 04, OK 07
PA3JIEJI 3 Kopuu, crenenu, Jjorapugmsl 62
Tema 3.1 Coaepikanue y4eOHOro MaTepuajia 12
Paspurne mnousitusi 0 B TOM 4YmHciIe TEOPETHUECKOT0 00yUeHUsI (YPOKU, IeKyuu) 3
qucje Lensle wu panuoHanbHble uucna. JledcTBuTenbHble uncna. [lpubnmxeHHBIE OK 01, OK 02,
Bbruncienus. Ilorpemnoctu npuOIMKeHHBIX BeIuMcaeHUH. [IpakTnyeckue npuemMsl 2 OK 03, OK 04,
BBIYHCIICHUH ¢ MPUOIMKEHHBIMH JaHHBIMU OK 05,
KommuiekcHple uncna. AnreOpanueckas (opma 3alucH KOMIUIEKCHOTO YHCIA. 1 OK 06, OK 07

FCOMeTpI/IquKaH HHTCpHpCTALlUA. ﬂeﬁCTBHH HaJd KOMIIJICKCHBIMHM 4YHCJIAMHU B




anreOpandeckoit popme

B ToM 4mHc/ie NpaKTHYeCKHUX U JIA00PATOPHBIX 3aHATHI 9
IIpakTHuyeckoe 3ansitue Ne 8 1
«JIeMCTBUS C IENBIMH, PAIIMOHATBHBIMU M JICHCTBUTEILHBIMHA YUCIAMI»
IIpakTHuyeckoe 3ansitue Ne 8 5
«JIeMCTBHSI C IEIbIMU, PAIMOHAJIHBIMU U JICCTBUTEJIBHBIMU YUCIAMU
IIpakTuueckoe 3ansitue Ne 9 5
«[TpakTH4ecKre MpUeMbl BEIYUCICHUH C TPHOIMKEHHBIMHA JTAHHBIMHU»
IIpakTnyeckoe 3ausaTue Ne 10 5
«J]eCTBHS C KOMIUIEKCHBIC YHCIIa»
IpakTHyeckoe 3ansTHe Ne 11
«BpIMoMIHEHWE pacyeToB € TIOMOIIBIO  KOMIUICKCHBIX — uucell. [Ipumepsl 2
WCTIOJIb30BAHMSI KOMIIJICKCHBIX YHCEI»
Tema 3.2 Coaep:kaHue y4eOHOT0 MaTepuaja 10
KopHu B ToM uncie TeopeTHYEeCKOro 00yueHust (ypoKu, 1eKyuu) 2
[ToHsiTHE KOpHS N-OM CTENEHU U3 JECHCTBUTEIBHOTO uKcia. OyHKIun y = Q.E UXx 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 3aHsiTHe Ne 12 5
«Bbluncrienne u cpaBHEHHUE KOPHEW»
IIpakTHyeckoe 3ansaTHEe Ne 12 5
«BbluniciieHne 1 cpaBHEHUE KOPHEW»
IIpakTHyeckoe 3ansaTHe Ne 13 5
«[IpeoOpazoBanus anredbpanuecKux BhIPAKECHHM, COIEPKAITIX KOPHI
IIpakTnueckoe 3ansitue Ne 13 2
«[IpeoOpazoBanus anreOpanuecKux BhIPAKECHHM, COJIEPKAIINX KOPHU»
Tema 3.3 Copepxanue yueOHOro Marepuasa 12
Crenenb B ToM unciie TeopeTHYecKOro ooyuenus (ypoxu, aiexuuu) 2
CreneHu ¢ pallMOHAIBHBIMH TOKa3aTensMu. CreneHHble (PYHKIIMU, UX CBONCTBA U OK 01, OK 02,
rpa¢puku. CpaBHenue creneHeidl. [IpeoOpa3zoBaHMs BbIpaXKEHUH, COJAEpIKAIINX 1 OK 03, OK 04,
CTEIleHU OK 05,
Crenenu ¢ 1elCTBUTENbHBIMU NTOKA3ATEISIMU 1 OK 07
CBoiicTBa CTENIEHH C ACHCTBUTEIHHBIM MOKA3aTENEM
B Tom yncie npaKTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA 10




IIpakTnueckoe 3ansaTue Ne 14

«HaxoxxaeHue 3HaueHUl cTeneHel ¢ panuoHalbHBIMU NOoKazarenasiMu. CpaBHEHUE 2
creneneil. [IpeoOpa3oBaHus BRIpAKEHHIA, COACPIKAIINX CTETICHI
IIpakTHyeckoe 3ansaTue Ne 14
«HaxoxaeHue 3HaueHUl cTeneHeil ¢ panuoHalbHBIMU MoKazarenasiMu. CpaBHEHUE 2
crenieneid. [IpeoOpa3oBaHus BEIpAKEHUH, COACPIKANTUX CTCTICHID)
IpakTHyeckoe 3ansaTue Ne 14
«HaxoxxneHue 3HaueHUl cTeneHei ¢ panuoHalbHBIMU MoKazarenasiMu. CpaBHeHUE 2
creneHe. [IpeoOpazoBaHus BeIpaXKEHHH, CONEPIKALINX CTETIEHU»
IpakTuyeckoe 3ansaTue Ne 14
«HaxoxaeHue 3Ha4eHU CTENEeHEeW C palMOHAJIbHBIMU IMOKa3aTensiMu. CpaBHEHNE 2
crenene. [IpeoOpazoBaHus BIpaXeHHH, COIEPIKAIINX CTETIEHI)
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 ¢ TPOM3BOJIBHBIM JIEMCTBUTENBHBIM MOKazaTeneMm. OrnpeneneHue OK 01, OK 02,
MoKa3aTeabHOM (PYHKIMH, €e CBOWCTBA W Tpaduk. 3HAKOMCTBO C NPHUMEHEHUEM 2 OK 03, OK 04,
MOKa3aTeIbHOU (PYHKIINH OK 05, OK 07
B TOM 4mnciie NPaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 4
IIpakTuyeckoe 3ansaTue Ne 16
«CpaBHeHue  mokazarenbHbIX — QyHknmii.  IIpeoOpa3zoBaHusi  BBIpaKEHUH, 2
coJiepKaluX NOKa3aTenbHble (QYHKLIUN
IIpakTuueckoe 3ansaTHe Ne 16
«CpaBHeHMe  mokKaszarenbHbIX  (yHkumi.  [IpeoOpa3zoBaHust ~ BbIpaKeHUIA, 2
coJiepKalluX NOKa3aTelnbHble (DYHKLHN
Tema 3.5 Copepxanue yueOHOro Marepuasa 22
Jlorapupm. Jlorapudgm B Tom yncie TEOPeTHUECKOT0 00yUeHust (YPOKU, ieKyuu) 4
qmuciaa Jlorapugm. Jlorapudm uncna. OcHoBHOe jorapudmuyeckoe ToxaectBo. CBoiicTBa
norapu¢pmoB. Omepauust norapupmupoBanus. JlecsaTuyHble U HaTypalbHbIE 1 OK 01, OK 02,
norapu¢msl. IlpaBuna geiicTBuii ¢ sorapudmamu OK 03, OK 04,
Bbruncnenne u cpaBHeHue Jorapu¢moB. Ilepexon K HOBOMY OCHOBAHHIO. 1 OK 05, OK 07
AnreOpandeckue mpeodpa3zoBaHus, COAEprKalIHe Jorapupm
Jlorapugmuueckasi QyHKIHMS U €€ CBOHCTBA 2




B Tom uncie MPAKTUICCKUX H .]'[2160paT0pHLIX 3aHATHH

18

IIpakTnueckoe 3ansiTue Ne 17

«Haxoxnenne sorapudm umcma. HaxokneHwe 3HaueHWid Jsorapudma 10 2
IIPOU3BOJILHOMY OCHOBaHUIO»
IIpakTnueckoe 3ansitue Ne 17
«Haxoxnenne sorapudm uwncma. Haxoknenwe 3HaueHWit Jsorapudma 10 2
MIPOU3BOJILHOMY OCHOBaHUIO»
IIpakTnueckoe 3ansitue Ne 17
«Haxoxnenne norapugm uymcna. HaxoxxneHue 3HaueHud Jjorapudma 1o 2
IIPOU3BOJIbHOMY OCHOBaHUIO»
IIpakTHyeckoe 3anaTHe Ne 18 )
«Anredpanyeckre npeoOdpa3oBaHus, coJiepKaliye Jorapudm»
IIpakTHyeckoe 3ansaTue Ne 18 )
«AnreOpanueckue npeoOdpa3oBaHus, coJiepKalime Jorapudm»
IIpakTHyeckoe 3ansaTue Ne 18 2
«Anrebpanyeckre mpeoOpa3zoBaHus, CoAepKaIIUe Joraprudm»
IIpakTuyeckoe 3ansaTue Ne 18 5
«Anrebpandeckre mpeoOpa3zoBaHus, CoAepKaIIUe Joraprudm»
Ilpogheccuonanvno-opuenmuposannoe cooepircanue 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*
IpakTuyeckoe 3ansaTue Ne 20 OK 01, OK 02,
Koutpoabnasa paGora Ne 4 mo Ttemam «lloka3zarenbHasi (QyHKIUD, 2 OK 03, OK 04,
«Jlorapugm. Jlorapudpm yucaa» OK 05, OK 07
PA3/IEJI 4 YpaBHeHus1 M1 HepaBeHCTBA 75
Tema 4.1 Coaepikanue y4eOHOro MaTepuajia 40
YpaBHeHust B ToM 4mciIe TEOPETHYECKOT0 00yYeHNst (YPOKU, IeKyuu) 6
JIuHeliHble ypaBHEeHUs ¢ OJHOI mepemeHHOM. KBanpatHble ypaBHeHMs. [[poOHO- OK 01, OK 02,
JTuHeWHble ypaBHeHMs. CHCTEMBbl ypaBHEHMH C OJHOM NepeMeHHOW (IOBTOpeHHe 1 OK 03, OK 04,
HIKOJIBHOTO Kypca). PABHOCHIIBHOCTh YpaBHEHHH OK 05, OK 07
YpaBHeHus ¢ MoayaeM. MeTopl pelieHU YpaBHEHUN ¢ MOAYJIEM 1
YpaBHEHMsI ¢ TapaMeTpaMu 1




HppaumnonaibHble ypaBHeHMs. MeTO1bl pelIeHUI UppalMOHAIbHBIX YPAaBHEHHUM

Iloka3arenpHble ypaBHeHUs. MeToabl pPEIICHUM IOKAa3aTEIbHBIX YPaBHEHUM.

Pemenue cucreM noka3aTesIbHbIX ypaBHEHUI 1
Jlorapudmuueckue ypaBHeHHs. Onepaiysi MOTEHIMPOBAaHUSA. MeETONbI pelIeHHH 1
jorapuMUUECKUX YpaBHCHUN

B ToM ymKciie npaKTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA 34
IpakTHyeckoe 3ansaTue Ne 21 9
«PemnieHne JIMHEWHBIX YPABHEHUNA U CHCTEM»

IMpakTnueckoe 3ausiTue Ne 22 5
«PenieHne KBaIpaTHBIX YPABHEHUI U CUCTEM»

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

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

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

IIpakTHyeckoe 3ansaTHe Ne 24 5
«Pemenne ypaBHEHU ¢ mapamMeTpaMm

IIpakTuyeckoe 3ansaTue Ne 24 9
«PelieHre ypaBHEHUN ¢ TapaMeTpamMmy

IIpakTuyeckoe 3ansaTue Ne 25 9
«Perienre nppaMoHalIbHBIX YPaBHEHUID)

IIpakTuyeckoe 3ansaTue Ne 25 9
«Pemienne nppamoHalIbHbIX YPaBHEHUID)

IIpakTuyeckoe 3ansaTue Ne 25 9
«Pemienne uppaMoHalIbHbIX YPaBHEHUID)

IIpakTHueckoe 3ansaTHe Ne 26 5
«Pelmenne noka3aTeNbHbIX YPaBHEHUIN

IIpakTnueckoe 3ansrue Ne 26 5
«Pelmenne noka3aTebHbIX YPaBHEHUIN

IIpakTnueckoe 3ansitue Ne 26 5

«PemieHue moka3aTeabHbBIX ypaBHeHHfI»




IIpakTnueckoe 3ansitue Ne 27

«Pemenne norapuMuyeckux ypaBHEHHID 2
IIpakTnueckoe 3ansitue Ne 27 5
«Pemenne norapupMuIecKux ypaBHEHHID
IIpakTnueckoe 3ansitue Ne 27 5
«Pemenne norapuMuyeckux ypaBHEHHID
IIpakTnueckoe 3ansitue Ne 27 )
«Pemenue norapupmMuyecKknx ypaBHEHUI»
Tema 4.2 Conepxxanue yueOHOro Marepuasa 35
HepasencrTBa B ToM unciie TeopeTHYecKOro ooyueHus (ypoxu, 1eKyuu) 8
JInneliHble HEpaBEHCTBA C OJHOM NepeMeHHOM. KBaapaTHbeie HepaBeHCcTBa. MeTon OK 01, OK 02,
nHTepBasioB. CHCTEMbI HEPABEHCTB C OJJHON MepeMEeHHON (MOBTOPEHUE IKOJIHHOIO 2 OK 03, OK 04,
Kkypca). [Ipocreiinne HepaBeHCTBA C TapaMeTPOM OK 05, OK 07
HppanmonanbHble HepaBeHCTBA. MeTO/1bl PEIICHN HPPALMOHAJIBHBIX HEPABEHCTB 2
[TokasaTenbHble HEpaBEeHCTBA. MeTO1bl pelieHn NOKa3aTeIbHbIX HEPABEHCTB 2
Jlorapupmudeckre  HepaBeHCTBAa.  MeTOAbl  peImICHWA  JorapudMUUYECKHUX 5
HEPABCHCTB
B ToM Yuc/ie NpaKTHYECKUX U JJA00PATOPHBIX 3aHITHI 27
IIpakTuyeckoe 3ansaTue Ne 28 5
«Pemenue JIMHENHBIX U KBaAPAaTHBIX HEPABEHCTB U CUCTEM HEPABEHCTBY
IIpakTuyeckoe 3ansaTue Ne 29 5
«Pelenue HEPaBEHCTBA ¢ TAPaMETPOM»
IpakTuyeckoe 3ansaTue Ne 30 5
«MppaunoHaibHbIE HEPABEHCTBAY
IIpakTHueckoe 3ansaTue Ne 30 5
«MppannoHabHbIE HEPABEHCTBAY
IIpakTHueckoe 3ansaTue Ne 30 5
«MppannoHabHbIE HEPABEHCTBAY
IIpakTnueckoe 3ansaTue Ne 31 2
«Iloka3arenpHble HEPABEHCTBA
IIpakTnueckoe 3ansaTue Ne 31 5
«Iloka3arenpHble HEPABEHCTBA»
IIpakTnueckoe 3ansaTue Ne 31 5

«Iloka3aTenbpHbIE HCPABCHCTBaA»




IIpakTnueckoe 3ansTue Ne 32

«Jlorapupmuueckue HEPaBEeHCTBAY 2
IIpakTnueckoe 3ansTne Ne 32 5
«Jlorapupmudeckne HepaBEHCTBAY
IIpakTnueckoe 3ansTne Ne 32 )
«JlorapupmMudeckne HEPaBEeHCTBAY
IIpakTnueckoe 3ansiTue Ne 32 5
«Jlorapudmuyeckne HepaBEHCTBA»
IIpakTnueckoe 3ansiTue Ne 33 3
KourpoabsHnas pa6ora Ne 5 no pasueny 4
KoncyabTanumn -
IIpomeskyTouHasi aTTecTaums -
Bcero 3a 1 cemecTp 155
2 cemecTp
PA3/IEJI 5 Tpuronomerpusi 38
Tema 5.1 Conep:xaHue y4eOHOro Marepuaja 14
OcHoOBBI B ToM unciie TeopeTHUECKOT0 00yueHust (ypoKu, 1eKuuu) 2
TPUTOHOMETPHH Pagnannoe usmepenue yrioB u Ayr. BpamarensHoe npuxeHue. COOTHOIIECHUE OK 01, OK 02,
MEXAy TpaayCcHOM W paauaHHOW wmepamu yria. CHHYC, KOCHHYC, TaHIE€HC U OK 03, OK 04,
KOTaHTCHC JICUCTBUTEIIBHOTO 4HCJIA. 3HAaKM CHHYCa, KOCHHYyCa, TaHTeHCa U 1 OK 05,
KOTaHTeHCa. 3aBUCUMOCTh MEXIY CHHYCOM, KOCHHYCOM, TAHF€HCOM M KOTaHI€HCOM OK 06, OK 07
OJIHOTO U TOTO K€ yria
®opmynsl npuBeneHus. opmyinsl ciaoxeHus. @opmysnbl TBOIHOTO U MOJIOBUHHOTO
yriaa. [IpeoOpa3oBaHre cyMMbl TPUTOHOMETPUUYECKUX (PYHKLUN B MPOU3BEACHUE U
MPOU3BEACHUA B CyMMY. BbIpakeHHe TpPUTOHOMETPUYECKHX (YHKIHN yepes 1
TAQHT'€HC I[IOJIOBUHHOTO apryMeHTa. BpluncieHne 3HaYeHUHl M TOXKIECTBEHHBIE
npeoOpa3oBaHus TPUTOHOMETPHUYECKHUX BBIpKEHUI. [IpeobpazoBanue
MPOCTEHUIINX TPUTOHOMETPUYECKUX BBHIPAKEHUN
B ToM 4yKciIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 12
IIpakTnueckoe 3ansTrue Ne 34
«Bblunicienne  TPUTOHOMETPUUYECKUX  (PYHKIMA U TPUTOHOMETPUUYECKHUE 2

peoOpa3oBaHU




IIpakTnueckoe 3ansitue Ne 34

«Bbluncnenue  TPUTOHOMETPHYECKUX  (PYHKUMH U TPUTOHOMETPHUYECKHUE 2
peoOpa30OBaAHM
IIpakTnueckoe 3ansitue Ne 34
«Bpruncienne  TPUTOHOMETPHUUYECKUX  (PYHKIUMH W TPUTOHOMETPHYECKHUE 2
peoOpa30BaAHMS
IIpakTnueckoe 3ansitue Ne 34
«Bprancienne  TPUTOHOMETPHYECKUX  (PYHKOIUH HW  TPUTOHOMETPHYECKHE 2
npeoOpa3oBaHUs»
IIpakTnueckoe 3ansitue Ne 34
«Bprancienne  TPUTOHOMETPHYECKUX  (PYHKIUH W TPUTOHOMETPHUYECKHUE 2
peoOpa3oBaHUs»
IIpakTHyeckoe 3ansaTHe Ne 34
«Bprancienne  TPUTOHOMETPUYECKUX  (PYHKIUH HW  TPUTOHOMETPHUYECKHUE 2
peoOpa3oBaHUs»
Tema 5.2 Conep:xaHue yueOHOro Marepuaja 16
Tpuronomerpuyeckue |B ToM 4HcCiie TEOPETHYECKOT0 00yUeHHst (YPOKU, 1eKyuu) 2
YPaBHeHHsA U cUCTeMbl |OOpaTHble TpUroHoMerpuueckue Qynkuuu. Mx coiicta u rpaduku. [Ipocreiiniue 1 OK 01, OK 02,
TPUTOHOMETPUUYECKHE YPABHEHUSI OK 03, OK 04,
CrocoOblI penieHuit TPUTOHOMETPHYECKUX YPAaBHEHUM: CBOISIINUXCS K KBaIPaTHBIM, OK 05,
pelaeMbie pas3ioKeHUEM Ha MHOXKUTENIW; OJHOPOJHBIC TPUTOHOMETPUUYECKUE 1 OK 06, OK 07
ypaBHeHus. CucTeMbl IPOCTEHIINX TPUTOHOMETPUUECKUX YpaBHEHUN
B ToM 4uc/Ie TpaKTHYECKUX U JIA00PATOPHBIX 3aHSITHI 14
IIpakTHueckoe 3ansaTHe Ne 35 5
«Pemenue NpocTeInX TPUrOHOMETPHUYECKUX YPaBHEHUIN»
IIpakTHueckoe 3ansaTHe Ne 35 5
«Pemmenune npocTelnx TPUrOHOMETPHUUECKUX YPaBHEHHID)
IIpakTnueckoe 3ansTrue Ne 35 2
«Pernienne npocTefIInX TPUTOHOMETPUUYECKUX YPABHEHUI
IIpakTnueckoe 3ansrue Ne 36
«PeimeHne TPUTOHOMETPUYECKUX YPAaBHEHMH C TIPUMEHEHUEM DPa3JIUYHbBIX| 2
peoOpa3oBaHMID»
IIpakTnueckoe 3ansaTue Ne 36 5

«Penienue TPUTOHOMCTPHYICCKUX ypaBHCHI/Iﬁ C TNPUMCHCHHUCM  Pa3JIMYHBIX]




peoOpa3oBaHMIDY

IIpakTnueckoe 3ansitue Ne 36

«PemieHre  TPUTOHOMETPUYECKUX YPABHEHHH € TNPUMEHEHHEM Pa3IMYHbBIX 2
peoOpa30BaAHMIDY
IpakTnueckoe 3ansitue Ne 37 5
«Pemienne npocTennux CUCTEM TPUTOHOMETPUYECKUX YPABHEHHI
Tema 5.3 Conepxxanue yueOHOro Marepuaja 8
Tpuronomerpuyeckue |B ToM unciie TeopeTHUECKOro 00yUeHus (Ypoxu, 1eKuuu) 2
HEpaBEHCTBA IIpocTeiinme TPUroHOMETPUYECKUE HEPABEHCTBA 1 OK 01, OK 02,
CriocoObl  pemieHuii  TPUTOHOMETPUYECKMX  HEPaBEHCTB:  CBOJALIUXCA K OK 03, OK 04,
KBaJPaTHBIM,  pElIaeMble  Pa3JOKEHHWEM Ha  MHOXHUTEIH;  OJHOPOJHBIE 1 OK 05,
TPUTOHOMETPUYECKUE HEPABEHCTBA OK 06, OK 07
B ToM 4HcIe NIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 6
IIpakTHyeckoe 3ansaTHe Ne 38 2
«Pemenue npocTeinx TPUroHOMETPUUIECKUX HEPABEHCTBY»
IIpakTuyeckoe 3ansaTue Ne 39
«Pemenne mnpocTEHIIMX TPUTOHOMETPUUECKUX HEPAaBEHCTB C IPUMEHEHUEM 2
pa3IMYHbIX TPe0Opa30BaHUI»
IpakTuyeckoe 3ansaTue Ne 40 5
KonTpoabHasi padora Ne 6 mo pasaeny S
PA3JIEJI 6 ®yuknuu 8
Tema 6.1 Copep:xaHue y4e0HOIro MmaTepuaja 8
@yHKIUH, UX CBOICTBA B TOM unciie TeOpeTHYECKOro 00yueHus (ypoxu, 1eKuuu) 1
U rpapuxu [Tonstne dynknuu, yucnoBoil ¢ynkiuu. CrnocoOwl 3amanus QyHkuuu. Ob1acTb OK 01, OK 02,
OTIpe/ieNieHUs] U MHOKECTBO 3Ha4YeHUi; rpaduku QyHKIMI, TOCTpOCHHE TPaPHUKOB OK 03, OK 04,
(GyHKIHH, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMHU OK 05,
CpoiictBa (YHKIIMU: MOHOTOHHOCTb, YE€THOCTb, HEYETHOCTb, OTPAHHUYEHHOCTb, OK 06, OK 07
MEePUOJUYHOCTh, TPOMEKYTKHM BO3pacTaHUS W YObIBaHUS, HauOOIbIIee U 1

HauMeEHbIIlee 3HA4YeHHs, TOUKH OHKcTpemyma. ['paduueckas wuHTEpIpeTaus.
[Ipumepb! GyHKIIMOHAIBHBIX 3aBUCUMOCTEN B peaIbHBIX MpOLleccax U SBJICHHIX
O6patnbie ¢dynkiuu. OO6macTh ompeneneHus U 00IACTh 3HA4YEGHUN OOpaTHOM

GbyHKITII

I'papukn  yHKUMHA: JIMHEHHBIE, KBajJpaTHbIE, JPOOHO-IMHEIHbIE, CTENEHHbIE,




MoKa3aTeNbHble, JIOrapu(MHUECKHe, TpuroHomerpuueckue. IIpeoOpazoBanue
rpa¢ukoB. OmnucaHue NPOU3BOACTBEHHBIX IPOLECCOB C IMOMOIIBIO TIpaduKoB

byHKIII

B ToM ymnciie npaKTHYeCKHUX U JIA00PATOPHBIX 3aHATHIA 7
Ilpogheccuonanvho-opuenmuposannoe cooepicanue OK 01, OK 02,
IpakTHyeckoe 3ansaTue Ne 41 OK 03, OK 04,
«Apudpmerndeckue onepanuu HaJl QyHKUuAMU. CinoxHas QyHKIUS (KOMIIO3ULINSA). 1 OK 05,
I'paduku  ¢ynkumii. Ilpocteiliine mnpeoOpa3oBanust rpaduKkoB  PYHKUIHUH. OK 06, OK 07
[TapamienpHBIN TEPEHOC, CUMMETPUS OTHOCUTEIIBHO OCEN KOOPAWHAT U CUMMETPHS] IIK 1.1*
OTHOCHUTEJIbHO MPSAMOI Y = X, pacTsKEHUE U CKATHE BJIOJIb OCeM KOOpIMHAT»
IIpakTuyeckoe 3ansaTue Ne 41
«Apudpmernueckue onepanuu HaJl QyHKuuAMU. CrnoxHas QyHKIUS (KOMIIO3ULINA).
I'paduku  ¢ynkumii. Ilpocteiliine mnpeoOpa3oBanust rpaduKkoB  QYHKUIUH. 2
[TapanienbHblil IepeHOC, CHUMMETPHSI OTHOCUTENIBHO OCel KOOpAUHAT U CUMMETPUS]
OTHOCHUTEJILHO MPSAMOI Y = X, pacTsyKEHUE U CKATHE BJIOJIb OCEH KOOpAUHAT
IIpakTuyeckoe 3ansaTue Ne 41
«Apudmerndeckue onepanun Hag GyHKIUIMUA. CroxxkHass QyHKIHS (KOMIO3HUITUSA).
I'paduxn  dyaxmuid. Ilpocreitmme mpeoOpaszoBanus TpadukoB  GYHKIUH. 2
[TapanienbHblil IEpeHOC, CUMMETPHSI OTHOCUTENIFHO OCel KOOpIAUHAT U CUMMETPUS]
OTHOCHUTEJILHO MPSIMOI1 Y = X, pacTsXKEHHUE 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 Hayano maTeMaTH4ecKOro aHAJIN3a 46
Tema 7.1 Copepxanue yueOHOro Marepuasa 2
YuciioBbie B ToM 4HciIe TEOPETHYECKOT0 00yYeHNsI (YPOKU, IeKUuu) 1
MOCJIEA0BATEIBHOCTH |YpcnoBele mocienoBarelbHOCTA. CrocoObl 3aJaHusl W CBOMCTBA YHCJIOBBIX OK 01, OK 02,
nocjaea0BareIbHOCTEH. MOHOTOHHBIE MOCIEN0BAaTEIbHOCTH. OrpaHUYEHHbIE U 1 OK 03, OK 04,
HEOTPAaHUYECHHBIE MOCIEI0BATEIbHOCTH OK 05,
B ToM 4yKciIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 1 OK 06, OK 07
IIpakTuuyeckoe 3ansitue Ne 43 1

«YucnoBple OCIEA0BATEIBHOCTH)




Tema 7.2 Coaepikanue yueOHOro MaTepuajia 2
IIpenen B ToM unciie TeopeTH4YecKOro ooyueHus (ypoxu, 1eKyuu) 1
nocjeaoBareJbHOCTH  |[lonstue o mpenene nocienoBareabHocTH. CyliecTBOBaHUE Tpeiesia MOHOTOHHOM OK 01, OK 02,
OTpaHUYEHHON TmocienoBareabHOCTH. CyMMHUpOBaHHE TOCIEIOBATEIHHOCTEH. 1 OK 03, OK 04,
BeckoHeuHO yOBIBaroIIasi reOMeTpuIecKasi mporpeccus u ero cymma. Yucio e OK 05,
B ToM ymnciie npakTHYeCKHUX U JIA00PATOPHBIX 3aHATHIT 1 OK 06, OK 07
IIpakTnueckoe 3ansaTne Ne 44 1
«beckoHeuHO yObIBaroIasi TeOMETPUYECKasi IPOTPECCHsI»
Tema 7.3 Conepxxanue yueOHOro Marepuasa 2
Mpenen pynkuun B ToM unciie TeopeTHUeCKOro 00yueHust (ypoxu, 1eKyuu) 1
[lpenen ¢ynkumm B Touke. IIpenen QyHKIMM B TOuke M Ha OECKOHEUHOCTH. OK 01, OK 02,
. 1
[TonsiTHe 0 HenpepbIBHON HYHKIUU OK 03, OK 04,
B ToM 4ncsIe IPAKTHYECKUX U JIA00PATOPHBIX 3aHATHI 1 OK 05,
IIpakTHyeckoe 3ansaTue Ne 45 1 OK 06, OK 07
«Bpruucnenue npeneaoy
Tema 7.4 Conep:xaHue yueOHOro Marepuaja 19
IIpousBoanas B ToM unciie TeOpeTHYECKOT0 00yueHust (ypoKu, 1eKuuu) 3
3agaun, MPUBOAIINE K MOHATHIO Mpou3BOaHOM. [Ipon3BoHAs, €€ MEXaHUYECKHI OK 01, OK 02,
cMmbicit. Hekotopoe mpuMeHeHue Mpou3BOIHON B Gu3HKe. ['eoMeTprIecKuii CMBICTT OK 03, OK 04,
MPOM3BOJIHON. YpaBHEHHE KacartelbHOW K Tpaduky ¢yHkmuu. [IpousBoaHas 1 OK 05,
CYMMBI, Pa3HOCTH, MPOM3BEACHHMS W dYacTHOro nByX GyHkmuil. IIponsBomHbIe OK 06, OK 07
00paTHOM HYHKIIMK U KOMIO3UITUN (QYHKITUH
[Ipou3BoiHbIE HEKOTOPBIX AMEMEHTAPHBIX (PYHKIUN: TPOU3BOIHBIE TOKA3ATEIbHOM,
norapu(MUUEcKOr, CTEHNEHHOW, TpUroHoMmerpuueckoil GyHkiuu. I[IpousBomHbIe 1
0OpaTHBIX TPUTOHOMETPUUECKUX (PYHKIUN
Bospactanue u yObiBaHue (YHKIMH, COOTBETCTBHUE BO3pacTaHUs U YyObIBaHUS
GbyHKIMK 3HAKy npou3BogHOW. [loHsATHE NPOU3BOAHON BBICHIETO TMOPSAKA,
COOTBETCTBUE 3HAKa BTOPOW MPOM3BOIHON BBIMTYKJIOCTH (BOTHYTOCTH) (QYHKIIMU HA
oTpe3ke. 3ajaud Ha MaKCUMyM U MHHHMYM. [loHSTHE acHMMITOTHI, CHOCOOBI HX| 1
omnpeneneHusi. AJIroOpuTM HUCclefoBaHusl (yHKLIMH M MOCTPOEHHs ee rpaduka c
MIOMOIIIBIO POU3BOHOM. JIpoOHO-uHeltHas ¢yHkiusa. HaxoxneHnne HanubombIero
W HaUMEHbBINEro 3HAa4eHWH (YHKIUH, MOCTpOeHHE T'paUKOB MHOTOUIECHOB C
WCIO0JIb30BAHMEM amapara MaTeMaTHUYeCKOTo aHaIn3a
B ToM ynciIe NPaKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 16




IIpakTnueckoe 3ansitue Ne 46

«Bpruncnenue npou3BOIHBIX) 2
IIpakTnueckoe 3ansitue Ne 46 5
«Bpruncnenue mpon3BOTHBIX
IIpakTnueckoe 3ansitue Ne 46 )
«Bpruncnenue npon3BOIHBIX)
IIpakTnueckoe 3ansitue Ne 47
«Pemenne mnpakTUYeCKMX 3a7ady Ha TEOMETPUUYECKUH M (PU3MUECKUH CMBICT 2
IIPOU3BOTHON»
IIpakTnueckoe 3ansitue Ne 48 5
«[Ipunoxenue npou3BoAHON K MCCIEA0BaHUIO0 (PYHKIIUI»
IIpakTHyeckoe 3ansaTHe Ne 48 5
«[IpunoxeHue MPOU3BOHON K UCCIEAOBAHUIO (DYHKITHIN
IIpakTHyeckoe 3ansaTHe Ne 48 )
«[Ipuno>xeHue mMponu3BOHON K UCCIEAOBAHUIO (DYHKITHIN
IIpakTuyeckoe 3ansaTue Ne 49 5
KountpoJabHas padora Ne 8 no treme «IIpouzBognasi»
Tema 7.5 Conep:xaHue yueOHOro Marepuaja 21
IlepBooOpa3nas 1 B ToM unciie TeopeTHUECKOT0 00yueHust (ypoKu, 1eKuuu) 3
HMHTerpaJa 3agadya 0 BOCCTAaHOBJICHUM 3aKOHA JIBM)KEHHUSI TIO M3BECTHOM ckopocTu. [lonsiTue OK 01, OK 02,
uHTEerpupoBanus. O3HAKOMJICHHE C TOHATHEM HMHTETpaja U IEpBOOOpa3HOM s OK 03, OK 04,
¢byakuun y=f(x). Pemenue 3amau Ha CBsA3b MEPBOOOPA3HON M €€ MPOU3BOJIHOM, 1 OK 05,
BBIYUCJICHUE TIEPBOOOpa3HOW s jgaHHOM ¢yHKIuu. Tabmuma dopmyn st OK 06, OK 07
Hax0XJACHUs epBooOpa3HbiX. Mi3yueHue mpaBuiia BEIYUCICHHS IEPBOOOPa3HOU
Pemenune 3amau Ha CBs3b NEepBOOOpa3HOM M €€ MPOU3ZBOJIHON, BBIYMCIICHUE
nepBooOpa3Hoi s naHHOU GyHKuH. Pemenne 3aqad Ha MpUMEHEHHE WHTErpalia 1
JUIs BbIYHCIICHUS] GU3UYECKUX BEJTUUMH U TUIOIIA e
3anauu, NPUBOJAUIME K TOHSTHIO ONPENEICHHOTO HMHTErpalia — O BBIUYHUCICHUY
MJIOIIAM KPUBOJMHEMHOW Tpameuud, O TNepeMelmeHn Touku. [loHsTue 1
ompenenéHHOr0  WHTerpana. [ eoMmeTpuueckwii ©  (QUIMYECKHI  CMBICTH
omnpeneneHHoro uHTerpana. ®opmyna Herorona— JleiiGHuna
B ToM ynciIe NPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA 18
IIpakTuyeckoe 3ansitue Ne 50 2

«Brruucnenue HCONIPCACICHHLIX HHTCTPAJIOB»




IIpakTuuyeckoe 3ansitue Ne 50

«BblunciieHue HeonpeaeaeHHbIX MHTETPAJIOB) 2
IIpakTuyeckoe 3ansitue Ne 50 5
«BblunciieHne HeonpeaeaeHHbIX HHTErPAJIOB)
IIpakTnueckoe 3ansitue Ne 51 5
«BblunciieHne onpeaeneHHbIX HHTETPaloB»
IIpakTnueckoe 3ansitue Ne 51 5
«Bbluncrienue onpeaeneHHbIX HHTETPAJIOB)
IpakTuuyeckoe 3ansiTue Ne 52 5
«Pemenue 3a1a4 Ha NPUIIOKEHHE ONPEICIIEHHBIX HHTETPAJIOBY
IIpakTuuyeckoe 3ansitue Ne 52 5
«Pemenue 3a1a4 Ha NPUIIOKEHHUE ONPEICTICHHBIX HHTETPAJIOB
IpakTuueckoe 3ansitue Ne 53 2
«Pemenne npakTHYeCKuX 3aJ1a4 Ha MPHIIOKEHHE ONIPEAECTICHHBIX MHTETPAJIOB)
IIpakTHyeckoe 3ansaTHe Ne 54 9
KoutpoabHas padora Ne9 mno teme «IlepBoodpa3Hasi 1 HHTerpas»
PA3J/IEJI 8 'eomeTpusi 38
Tema 8.1 Copep:xaHue y4e0HOIr0 MaTepuaJja 6
IIpsimble u muIockocTH B B TOM 4nciie TeOpeTHYECKOT0 00yueHust (ypoKu, 1eKuuu) 1
NPOCTPaHCTBE Ilpogheccuonanvno-opuenmuposannoe cooepircanue OK 01, OK 03,
B3anmHoe pacnosnokeHue IByX MPsAMbBIX B IpocTpaHCTBE. [lapamienbHOCTh NpAMOi OK 04, OK 07
u mwiockoctu. [lapamnensHOocTh IWIOCKOCTE. I[lepneHaukynsipHOCTh MOpsIMON W] 1IK 1.1*
wiockoctu. lleprnenaukynsp W HakjIoHHasg. Teopema O TpeX HEpIEeHIUKYIIpax, 1
Yron Mexay mnpsMOW M IUIOCKOCTBIO. JIByrpaHHbli yron. VYroia Mexay|
mwiockocTsaMu.  IleprneHauKkyaspHOCT, ABYX IjiockocTed. CkpeniuBaromniecs
MpsIMbIE
B TOM 4nciie NpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 5
Ilpogheccuonanvno-opuenmuposannoe cooepircanue OK 01, OK 03,
IIpakTuyeckoe 3ansitue Ne 55 OK 04, OK 07
«['eomeTpuueckue mnpeoOpa3oBaHHsl TPOCTPAHCTBA: MapaUIENbHBIA IMEpPEHOC, 1 IIK 1.1*
CUMMETpHUS OTHOCHUTENIBHO MIOCKOCTH. [lapannensnoe npoexktupoBanue. [lmomasny
OPTOTOHAJILHOM IPOEKIN
IIpakTuyeckoe 3ansitue Ne 55 2

«FeOMeTpI/ILICCKI/Ie Hp606pa30BaHI/I}I MMPOCTPAHCTBA: HapaHHeHBHBIﬁ TIIEpCHOC,




CUMMETPHA OTHOCUTENBHO IUIOCKOCTH. [lapainensnoe npoekruposanue. I[lnomans
OPTOTOHAJILHOM IIPOEKIUN»

IIpakTHyeckoe 3anaTHE Ne 55
«['eomerpuueckue mnpeoOpa3oBaHMsl IPOCTPAHCTBA: MApAUIENbHBIA IEPEHOC,

CUMMETpPHsI OTHOCHTENBHO MIIOCKOCTH. [lapannensHoe npoekrupoBanue. [lnomanmp 2
OPTOTOHAJILHOM IIPOEKIIUUY
Tema 8.2 Coaep:kaHue yue0HOr0 MaTepuajia 22
MHOrorpaHHMKHU 1 B Tom unciie TeopeTHUECKOro 0oyueHus (ypoxu, 1eKuyuu) 4
KpYIJible Tejia [lonsiTHE O TEOMETPUYECKOM Telle U €ro MoBepxHOCTH. [loHATHE MHOTrOrpaHHUKA. OK 01, OK 02,
[IpencraBinenrie o MNpaBUIbHBIX MHOTOIpaHHUKAX (TeTpa’ap, KyO, OKTasap, 1 OK 03, OK 04,
JOJIeKadip, WKocadap). BepmmHbl, pebpa, TpaHu MHOTOTpaHHWKA. Pa3Beprka. OK 05,
MHororpanHsl€ yribl. BeINyKIIbIE U HEBBITYKJIbIE MHOTOTPDAaHHUKH OK 06, OK 07
[Mpu3ama. Buapl mnpusm (mpsiMas ¥ HAKJIOHHAs, TpaBWIbHAS — MPH3MA.
[Tapannenenumnen u ero cBoiictBa. [Ipsmoyronbnplli mapamienenunen. KyoO. 1
CEUeHHE MTPHU3M
IMupamupa. IIpaBwibHas nmupamuga. YcedeHHas nupamuga. Terpasap. CedeHwe 1
MIHPAMHU/IBI
[ToBepxHoCTh BparieHus. Teno BpameHus. LlwmHAp 1 KOHYC. YCeUEHHBIH KOHYC.
OcHoBanwue, BbICOTa, OOKOBas TMOBEPXHOCTh, OOpasyroimas, pa3seprka. Cdepa u 1
miap. B3anMHoe pacroJioskeHue II0OCKOCTH U Iapa
B ToM Yuc/Ie NpaKTHYECKUX U JIA00PATOPHBIX 3aHSITHI 18
IIpakTHyeckoe 3ansaTHE Ne 56 5
«CBoliCTBa MapaJuIe/IbHbIX CEYEHUN B MUPAMUJIE)
IIpakTnueckoe 3ansitue Ne 56 2
«CBoiicTBa mapajuieNbHbIX CEUCHUN B MUPAMHUJIE)
IIpakTnueckoe 3ansitue Ne 56 2
«CBoiicTBa MapajieNbHBIX CEYCHUN B TUPAMHJIE)
IIpakTuuyeckoe 3ansitue Ne 57
«CeueHne NMIMHIpPA M KOHYca IUIOCKOCThbIO. (OceBble CEUeHHMs U CEYeHus, 2
napajiesIbHble OCHOBAHHUIO»
IIpakTuuyeckoe 3ansitue Ne 57
«CeueHMe NMIMHApPA M KOHYca IUIOCKOCTBbIO. OceBble CEUEHUS U CEUYCHHS, 2
napajiesIbHble OCHOBAHHIO»
IIpakTHyeckoe 3ansitue Ne 57 2




«CeucHue mujinHApa W KOHYCa IIJIOCKOCTBIO. OceBble CEUCHMS H CCUCHUA,
IapaJijiCJIbHbIC OCHOBAHHWIO»

IpakTuuyeckoe 3ansitue Ne 58

2
«Ceuenne mapa u chepsl. KacarenpHas IIIOCKOCTh K ceper
IpakTuyeckoe 3ansitue Ne 58 5
«Ceuenne mapa u chepsl. KacarenapHas MI0CKOCTb K cepe»
IpakTuuyeckoe 3ansitue Ne 58 5
«Ceuenmue mapa u cepnl. KacaTenbpHasi I0CKOCTb K ceper
Tema 8.3 Coaep:kaHue y4eOHOro MaTepuaja 10
N3mepenus BB TOM umHc/ie TeopeTHUYECKOT0 00yueHusl (YPOKU, J1eKyU) 2
reoMeTpuu O6veM u ero wusmepeHuss. Ilonstue o6bema. @Dopmynsl obObema KyoOa, OK 01, OK 02,
MPSIMOYTOJIbHOTO ~NapajuleNienunena, MNpu3Mbl, LOuiauHApa. Dopmynasl 00beMa 1 OK 03, OK 04,
nupaMubl 1 KoHyca. O0beM yceueHHOH nupamuabl. O0beM KoHyca. OObeM mapa OK 05,
W €ro JacTei OK 06, OK 07
[Tonobue Ten. OtHOmeHne oO0BEMOB MOAOOHBIX Ten. [lmomane moBepXHOCTH
reoMerpuueckoro Tena. [lnomaaps nmoBepxHocty npusmbl. [lnomans nmoBepxHOCTH 1
npsamoil mpusMbl. [lnomane moBepxHocTH TWpamunbl. [lnomane MnoBepxXHOCTH
MIPaBUJIBHON TUPAMUJIBI, YCEUEHHOMN IMUPaMUIbI
B TOM 4nciie NpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 8
IIpakTuyeckoe 3ansaTue Ne 59
«ITmomaau moBepxHoctu tei. [logobue ten. OTHOLMICHHUE TUIOIIAAeH TTOBEPXHOCTEH 2
OJA0OHBIX TE»
IIpakTuyeckoe 3ansaTue Ne 59
«[Inomaau nosepxuoctu Ten. [Togobue Ten. OTHOLIEHHE TIIOMIAIEH TOBEPXHOCTEH 2
OA0OHBIX TEJ»
IIpakTHueckoe 3ansaTHe Ne 59
«[Inomann nosepxuoctu Ten. [Togobue Ten. OTHOLIEHHE TIIOMIAIEH TOBEPXHOCTEH 2
MOJA0OHBIX TE»
IIpakTuuyeckoe 3ansitue Ne 60 OK 01, OK 02,
KonTpoabnas padora Ne 10 mo pa3neny 8 OK 03, OK 04,
2 OK 05,
OK 06, OK 07
PA3JIEJI 9 MHuo:kecTBa. DjieMeHThI Teopuu rpagos 4




Tema 9.1 Coaepikanue yueOHOro MaTepuajia 4
MmuoxectBa. I'padbi B ToM unciie TeopeTH4YecKOro ooyueHus (ypoxu, 1eKyuu) 1
[Tonsarue muoxectBa. [ToamHoxkecTBO. Oniepariuu ¢ MHOKECTBAMH. OK 01, OK 02,
Omnwucanue peanbHBIX CHUTyalluii ¢ TOMOIIBI0 MHOKECTB. [loHsTHe rpada. CBsA3HBIN 1 OK 03, OK 04,
rpad, 1epeBo, HUKI rpad Ha MIOCKOCTH OK 05, OK 07
B ToM ymnciie npakTHYeCKHUX U JIA00PATOPHBIX 3aHATHIT 3
IIpakTnueckoe 3ansiTue Ne 61 1
«Onepauyy ¢ MHOKecTBaMU. PellleHne NpukIaHbIX 3a1a4u»
IIpakTnueckoe 3ansTue Ne 62 5
«['padpl ¥ MX IpUMEHEHUE»
PA3JIEJI 10 Teopusi BepOSITHOCTH U MATEMATHYECKAs CTATHCTHKA 10
Tema 10.1 Copep:xaHue y4e0OHOro marepuaJja 6
JIeMEeHTbI B ToM unciie TeopeTHUECKOro 00yueHust (ypoxu, 1eKuuu) 1
KOMOHHATOPHKH. [lonsitTne coOBITUS W BEPOATHOCTH COOBITUS. JlOCTOBEpHBIE W HEBO3MOKHBIE OK 01, OK 02,
BepositTHOCTB coopiTusa. Ilonstre o He3zaBucumocTH coObiTHH. Kitaccumueckoe ompeneneHue OK 03, OK 04,
BeposiTHOCTeH. CJOKeHHEe W YMHOXKEHHE BEpPOSTHOCTEH (TeopeMa CIIOKCHHUS 1 OK 05, OK 07
BEPOSATHOCTEH, TeopeMa YMHOXXEHHsI BeposiTHocTel). OTHOCHTENbHAs 4YacToTa
COOBITHS, CBOMCTBO €€ YCTOMUMBOCTU. CTAaTUCTHUECKOE OTNPECIICHUE BEPOSITHOCTH.
OneHka BEpOSITHOCTH COOBITHS
B TOM 4nciie NpaKTHYECKHUX M JIA00OPATOPHBIX 3aHATHI 5
IIpakTuyeckoe 3ansaTue Ne 63 1
«Bbluncrienue yncia pa3MeneHui, NepecTaHOBOK, COYETAHUN»
IIpakTuyeckoe 3ansaTue Ne 64 5
«Boruncnenue BeposaTHocTei. ClokeHue 1 YMHOKEHUE BEPOSTHOCTEN
Ilpogpeccuonanvno-opuenmuposannoe cooepircanue OK 01, OK 02,
IIpakTnyeckoe 3ausaTue Ne 65 5 OK 03, OK 04,
«BeposaTHOCTh B Mpo(eCCHOHATBHBIX 3a/1adax» OK 05, OK 07
IIK 1.1*
Tema 10.2 Coaepikanue y4eOHOro MaTepuajia 4
Maremaruyeckast B ToM 4mciIe TEOPETHYECKOr0 00yYeHus (YpoKu, 1eKyuu) 1
CTaTHCTHKA. Bunel ciydaiineix BenuuuH. OnpeneneHne AUCKPETHOM CIy4aliHOM BEIMYWHBI OK 01, OK 02,
Ilpeacrasienne 3aKOH pacIpeleneHnuss AUCKPEeTHOM cilydallHOM BenuuuHbBl. Ee 4mncrioBble 1 OK 03, OK 04,
JAHHBIX (TadauubL, XapaKTEPUCTHKI OK 05, OK 07

auarpaMmbl, rpagukn)

BapI/IaLII/IOHHHﬁ pAA. Iloquron 4YacToT W THCTOT paMmMma. CTaTHCTUYECKHC




XapaKTepUCTUKH psifa HaOMoJaeMbIX JaHHBIX. O3HAKOMIICHHE C MPEJCTaBICHHEM
YHUCJIOBBIX JIaHHBIX M HX XapakTepUCcTUKamH. PelieHue npakTudeckux 3ajad Ha
00pabOTKY YHCIOBBIX JAHHBIX, BBIYMCICHUE X XapaKTEPUCTHK

B ToM ymnciie npakTHYeCKHUX U JIA00PATOPHBIX 3aHATHI 3
IpakTuyeckoe 3ansitue Ne 66 1
«PemeHune 3a1a4 MaTeMaTUYECKON CTaTUCTHKI)
IIpakTnueckoe 3ansitue Ne 67 5
«Pemenue 3a7a4 Ha BBIUMCIICHUE BEPOSATHOCTEN U MPEACTABIECHUE JaHHBIX)
PA3JIEJI 11 IloBTOpEHHe 32 KYpC MaTeMaTHKHU 11
Tema 11.1 Conepxxanue yueOHOro Marepuaja 11
IHoBTopenue 3a Kypc B Tom unciie TeopeTHYeCKOro 0oyueHus (Ypoxu, 1eKuyuu) -
MaTeMaTUKH B ToM 4HcIe NIPAKTHYECKHUX U JIA00PATOPHBIX 3aHATHI 11
IIpakTnueckoe 3ansiTue Ne 68 9 OK 01, OK 02,
«[ToBTOpEeHue pazzaena anredpa» OK 03, OK 04,
IIpakTnuyeckoe 3ansiTue Ne 69 5 OK 05, OK 06,
«IToBTOpEHUE pa3aena ypaBHEHUSI U HEPABEHCTBA OK 07
IIpakTuyeckoe 3ansaTue Ne 70 5
«[ToBTOpEHHKE pa3ena TPUTOHOMETPHS M TEOMETPHS)
IIpakTuyeckoe 3ansaTue Ne 70 5
«[ToBTOpEHUE pa3ena HauaI0 MaTeMaTHYECKOTO aHaIu3a»
IIpakTuyeckoe 3ansaTue Ne 71 5
HTorosasi KOHTPOJbLHAsA PadoTa 3a BeCb KYPC MAaTEMAaTUKH
IIpakTuyeckoe 3ansaTue Ne 71 1
HToroBasi KOHTpOJIbHAsI pab0Ta 32 BeCh KYPC MATEMAaTHKHU
Bcero 3a 2 cemecTp 155
KoncyabTanuu 2
IIpome:xxyTouHasi aTTeCTALMSA 12
Hroro 3a 2 cemectp 169
HUTOI'O3ATO/ 324

JI1st XapaKTepUCTHKH YPOBHS OCBOCHHS yI€OHOr0 MaTepHaia NCIIOIb3YyIOTCS CIeTyOMNe 0003HAYECHUS:

1 osnaxomumenvuwiil
2 penpodyxkmueHuiil (

(y3HaBaHHe paHHEE N3YUYCHHBIX 00BEKTOB, CBOICTB);
BHITIOJTHEHHE JIEATENEHOCTH 10 00pasily, HHCTPYKIIMHU WITH MO PYKOBOJICTBOM);

3 npO()meMGHblﬁ (HJ'IaHI/IPOBaHI/IC 1 CaMOCTOATCIIbBHOC BBINTOJITHCHUEC JACATCIBHOCTHU, PCIICHUC HpO6J'ICMHBIX 3a)1ar{)




4 YCJIOBUSA PEAJIMBAIIMA YUYEBHOI'O IPEIMETA
«MATEMATHUKA)»

TpedoBanuss K MHHHUMAJIBHOMY HMH(POPMAIMOHHOMY HW  MAaTePUATbHO-TEXHHYECKOMY
o0ecreYeHHuIo:

4.1 Cnennanu3npoBaHHble J1a00pPaATOPUH U KJIACCHI

IMomemenust KounuecTBo
Ne .
Ha3Banue Homep aynutopun MOCaT0YHBIX MECT
Kabunem obweobpazosamenvruix
1 207 B 36
OUCYUNTIUH

4.2 OcHoBHOe y4eOHOe 000py10BaHHe

— KowmmnbroTep ¢ IM1IeH3MOHHBIM TPOrPAMMHBIM 00ecTieueHuEM
— Jlocka aynuTopHas Ijis HaMCaHUsI MEJIOM

— DOKpaH HACTEHHBIN

— MynapTUMEIUIHBIN TPOEKTOP

— Ilnakarel BETUKUX MAaTEMaTHKOB

— IlnakaTel OCHOBHBIX MaTeMaTHUYECKUX GOPMYI

4.3 UndopmanuonHoe odecriedeHue 00yueHust

Ilepeyenb pexkoMeHayeMbIX Y4YeOHbIX u3AaHui, WHTepHeT-pecypcoB, AONOJHUTEILHOM
JIUTEPaTypbl

IleuaTHbBIE N3HAHUSA

OcCHOBHBIC HCTOYHMKH:

1. Amumos LI A., Komsarun KO.M., TkauéBa M.B. u npyrue MaremaTtuka: anreOpa W Hauaia
MaTeMaTHYeCcKOro aHaiu3a, reomerpus. Anrebpa W Hayala MmaTeMmartudeckoro anammsa. 10-11 kmaccel
bazoBblii 1 yriyOneHHbIH ypOBEHb

2. Aranacan JI.C., byry3zoB B.®., Kagomues C.b. u npyrue Maremartuka: anrebpa u Haudana

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

JlonoTHNTEIbHbIE HCTOYHUKHU:

1. M.U. Maremaruka: yuebnuk / M.U. bammaxkos. — 2-e u3n., crep. — M.: KHOPVYC, 2017. — 394 c.
- (Cpennee npodeccnoHaibHOE 00pa3oBaHue).

2. bammakoB, M.M.Maremaruka: anreOpa W Hayajda MaTeMaTHYECKOTO aHalIM3a, T'€OMETpHs.

3amaunuk [Tekcr]: yue6. mocobue Ui CTyA. yupexaeHuit cpea. npod. obpasosanus / M, U. bammakos. - 3-



e u3l., crep. - MockBa: M3marensckuit neHtp "Axagemus”, 2017. - 416 c.: un. - (O0meoOpa3oBaTeNbHBIC
JTUCIUTLITUHBI).

3. Yepkacos, O.F0.Matemaruka [Tekcr]: CripaBOUHUK Ui IIKOJBHUKOB M MOCTYHAIOIIUX B BY3BI:
Kypc moaroroBku k [MA (OI'D u 'BD), EI'D u n0moTHATEIFHBIM BCTYITUTEIIBHBIM UCTIBITAHUSAM B BY3bI /
O.1O. Yepkacos, A.I'. SAkymes. - M.: ACT-ITPECC, 2014. - 464 c.: un.

4. COOpHHK 3a/1a4 [0 MaTeMaTUKe JJIs TIOCTYIAIONUX B BY3HI (¢ pemenuem). B 2 ku. Ku.1. Anrebpa:
yue06. mocobue / B.K. Erepes, B.B. 3aiines, b.A. Kopaemckwii; mox pen. M.C. Ckanasu. - 8-¢ u3m., ucnp. -
M.: OHHUKC, 1998. - 528 c. : ui.

5. COOpHUK 3ajad MO MareMaTuKe s MOCTYMalIIMX B By3bl (¢ pemenuem). B 2 kH. Ku.2.
I'eomerpus : yue6. mocobue / B.K. Erepes, B.B. 3aiines, b.A. Kopnemckuii; mon pen. M.C. Ckanasu. - 8-¢
u3 ., uctp. - M.: OHUKC, 1998. - 368 c. : ni.

6. COOpHUK 3a/1a4 110 MaTeMaTHKe JIJIs TIOCTYITAIOIINX B BY3HI (¢ pereHusMu). ['eomeTpust / o1 pe.
M.U. Ckanasu. - 9-¢ u3j., nepepad. u jom. - M.: OHUKC, 1999. - 512 ¢. : w.

7. COOpHUK KOHKYPCHBIX 3a7a4 110 MaTEMAaTUKE ISl TIOCTYMAIONIMX BO BTY3bI: yuel. mocobue / moa
pen. M.U. Ckanasu. - 3-¢ u31., Jo1. - M. : Beiciras mkoia, 1978. - 519 c.: un.

8. Hopodeer, I'.MaTtemaTuka i mocTymammux B By3bl : [y4e0. mocobue] / I'. Jlopodeer, M.
[Toramos, H. Po3os. - 8-¢ u3m., crep. - M.: [Ipoda, 2007. - 666, [6] c. : mi. - (B momoms aOUTypUEHTY).

9. bauypun, B.A.COopHUK 3amad 1o MaTeMaTHKe: MmocoOue Mjisi MOCTYMarmux B BY3bl / B.A.

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

Ilepuonuyeckue u3aaHus:

He ucnonv3yromces

DJIeKTPOHHBbIE pecypchl (3JIEKTPOHHbIE U3IaAHMS)

OcCHOBHbBIE HICTOYHUKH

1. Ky3un, I'. A. Maremartuka: yue6noe nocooue / I'. A. Ky3un, O. B. Mensenesa, E. B. Ilogonsu. —
HoBocubOupck: HI'TY, 2016. — 71 c¢. — Pexum pgocryma: https://e.lanbook.com/book/118310

ABTOPH30BAaHHBIN
2. baknanoBa, H. b. Maremartuka. O0muii kypc: yueOnoe nocodue / H. b. baknanoBa. — 2-e u3n.,
uenp. u  gon. —  Homkap-Oma:  Mapl'V, 2019. — 548 «c¢. - Pexum gocryma:

https://e.lanbook.com/book/158304 aBTopH30BaHHEIIH

3. 3BepoBuukoBa, H. B. Maremaruka (Cpennee mnpodeccronansHoe oOpa3oBaHuE): ydeOHOe
nocooue / H. B. 3BepoBmukoBa. — Ilenza: III'Y, 2019. — 176 c. — Pexum goctyna:

https://e.lanbook.com/book/162244 aBTopn3oBaHHBII



https://e.lanbook.com/book/118310
https://e.lanbook.com/book/158304
https://e.lanbook.com/book/162244

JlonoIHNuTEIbHbIE HCTOYHUKH
1. Ky3un, I'. A. Maremaruka. Pemenne 3amau mo Teopuu yuceln npodmibaoro yposus EI'D: yuebHoe
nocobue / I'. A. Kysun. — HoBocubupck: HoBocuOupckuii rocyJapCcTBEeHHbIM TEXHUYECKUH YHHUBEPCHUTET,

2020. — 120 c. - Pexxum mocryna: https://www.iprbookshop.ru/98714.html aBropuzoBanHbIit

2. Maremaruka. [Tocobue st moarotoBku k EI'D. YHacts 2: yuebnoe mocobue / cocraBurenu M. HO.
I'maskoBa, H. H. HekpacoBa. — BopoHex: BOpoHEKCKUI rOCyJapCTBEHHBIN ApXUTEKTYPHO-CTPOUTEIbHBIN

yuauBepcurer, DbC ACB, 2013. — 78 c. — Pexum pocrtyna: https://www.iprbookshop.ru/55006.html

ABTOPU30BAHHBIN

3. Ky3un, I'. A. Marematuka. CO0pHUK 3amad Juisl ydamuxcs mkossl pa3sButuss HI'TY: ydueOHoe
nmocooue / I'. A. Kysun, O. B. Mensenea, E. B. Tlomonsn. — HoBocubupck: HoBocubupckuit
rOCyJapCTBEHHBIM  TeXHMUYeCcKWil  yHuBepcuter, 2016, — 71 ¢c. - Pexum  gocryna:

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

4. Ky3un, I'. A. Maremaruka. Pemenne 3a1a4 5KOHOMHUYECKOTO COJIEpKaHUs MPO(UIBLHOTO YPOBHS
EI'D: yuebnoe mocobue / I'. A. Kysun. — HoBocubupck: HI'TY, 2017. — 72 c. — Pexwum nocrtymna:

https://e.lanbook.com/book/118323, aBTopu30BaHHBI

5. bakmanoBa, H. b. Marematuka. PykoBOJACTBO K pEHICHWIO 3a/ad U KOHTPOJIbHBIE 3aJaHUS:
yae6roe mocobue / H. B. bakmanoBa. — 2-¢ m3n. — Momkap-Oma : Mapl'V, 2019. — 146 ¢. — Pesxum

noctyma: https://e.lanbook.com/book/180385 , aBTopH30BaHHbBIIH

6. bponckwii, f. C. [TapamienbHOCTh NPSMBIX M TUIOCKOCTEH B TIPOCTPAHCTBE : yueOHOE mocodue / 5.
C. bpoackuii, A. JI. IlaBmoB. — Jonenk : JouHY, 2023. — 114 c.— Pexum pgocryna:

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

7. bponckuii, S. C. IlokazatenbHple U JorapudmMuueckue (yHKIIUU, YPAaBHCHHS U HEPABEHCTBA :

yaueonoe nocodue / 4. C. bponckwii, A. JI. IlaBnos. — Jonenk : JlonHY, 2023. — 81 ¢. — Pexwum gocrymna:

https://e.lanbook.com/book/380177, aBropu3oBaHHBI
8. bponckuii, SI. C. TekcroBsie 3amaun : yue6Hoe mocobue / S. C. bpoackwuii, A. JI. I[TaBnoB. —

Hownernk : JIonHY, 2023. — 62 c. — Pexxum nocryma: https://e.lanbook.com/book/380180 ,aBTopuzoBaHHbII

9. bpoackuii, f. C. Tpuronomerpuueckue QyHKIUU, UX CBONCTBA U MPUMEHEHHE : yueOHOe mocobdue
/ s. C. bponckuit, A. JI. IlaBmoB. — J[loneuk : HouHY, 2023. — 164 c.— Pexum npoctyna:

https://e.lanbook.com/book/380183 ,aBTopr30BaHHEII

10. bponackuit, . C. ®yHKIuM U ux cBoiicTBa : yuebHoe nocodue / S. C. bponckuii, A. JI. [1aBnos.
— Jloneuk : JlomHY, 2023. — 92 c¢.— Pexum pgocrtyna: https://e.lanbook.com/book/380186,

aBTOpH3OBaHHBIﬁ

11. Bpoackwii, 1. C. CoObITUs, BEPOATHOCTH, YACTOTHI : yuebHoe nmocodue / . C. bpoackuii, A. JL

[TaBnoB. — Jlonenk : Moul'Y, 2024. — 95 c.— Pexum pocryma: https://e.lanbook.com/book/4491,

aBTOpHBOBaHHBIf/'I


https://www.iprbookshop.ru/98714.html
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

11. TToBTOpUM MaTematuky : yueonoe nocobue / O. H. Adanacnesa, f. C. bpoackuii, A. JI. [1aBios,
A. K. Cmunenko. —  Jomenx: Houl'Y, 2024, — 66 c.— Pexum  pgocryna:

https://e.lanbook.com/book/449231 ,aBTopr30BaHHBII

Ilepuonnueckne n31aHus:
1. Bectouk IIHUIIY. Ilpuknaanas maremMaTtvka M BoOmpochl ympaBieHus [Tekct|: HaydHbII
peLeH3UpYyEMBIit KypHaJl. ApxuB HOMEpOB 2010-2024 IT. - Pexum JoCTyma:

http://vestnik.pstu.ru/matmech/about/inf/ , cBo6omHEIii.

2. Hayuno-momynsipHblii  ¢u3uKo-mMatemMarndeckuid kypHan «KBaHt». - Pexum pmocryma:

http://www.kvant.info, cBo60 1HBII1.

HNHuTepHer pecypcesl
1. ®enepanbHblil 11eHTp UHGOPMAIMOHHO-00pAa30BaTEIbHBIX PECYPCOB [DIEKTPOHHBIN pecypc] —

Pexxum nocryna: http://fcior.edu.ru/, cBo6oambIi

2. Axamemuk. CrioBapy W DSHIUKIONEIUH [DIEKTpOHHBIM pecypc] — Pexum gocryma:

https://dic.academic.ru/, ceo6onHBII

3. Enmunoe okHO mocTyma k o0pa3oBaTelbHBIM pecypcaM [DIeKTpoHHBIH pecype| — Pexum gocrymna:

http://window.edu.ru/, ceoGoxHbII

4. ApxWB KHUT M BHJICOKYPCOB pecypcoB [DnekTpoHHBIH pecypc] — Pexum mocryma: https://st-
books.ru/, cBo6o nHbII
5. Enunas xosutekius 1udpoBbIX 00pa3oBaTEIbHBIX PECYpCcoB [DIeKTpoHHBINA pecypce]| — Pexum

nocryma: http://www.school-collection.edu.ru, cBo60o 1HbIi

6. Ilopran uHMOpPMALMOHHONW MONAEPKKU EAUHOTO TOCYAAPCTBEHHOTO »JK3aMeHa. — Pexum

ngoctyma: Www.ege.edu.ru, cBoOOoIHBIH

7. OOpazoBarenbHble pecypchl  Axagemun Bopnackwiic Poccus. - Pexum  pgocryna:

https://worldskillsacademy.ru/#/programs, ceo6oaHbII

8. Poccuiickast anekTpoHHast mKoJia - Pexxum gocrtyna: https://resh.edu.ru, cBo6oaubIit

9. MockoBcKasl 3JIEKTpOHHas IMiKojga - Pexum jgocryma: https://uchebnik.mos.ru/catalogue,

CBOOOTHBIN

10. IMnomanka Ob6paszoBatenbHOro IeHTpa «Cupuycy». - Pexxum moctyma: https://edu.sirius.online,,

CBOOOTHBIN

11. TInarpopma «ludpoBoit komnemk». - Pexum nocryma: https://e-learning.tspk-mo.ru/mck/,

CBOOOTHBIN
12. [Mopran paucraHnMOHHOTO OOy4eHus. VHTepakTHBHBIE Kypchl. — Pexum mocryma:

https://do2.rcokoit.ru, ceo6o b1



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

IIporpammHoe oGecnieyeHue
1 OC Windows 10

2 Microsoft Office IIpodeccronansusrii mmoc 2007

ba3snl JAaHHbIX, I/IHq)OpMaIII/IOHHO-CHpaBO‘{HBIe H IMTOUCKOBBIC CUCTEMbI

He mpebyiomces



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

KOHTPOHL H OHEHKaAa PAaCKpPbIBAOTCA YCPC3 AMCHHUIITIMHAPHBIC PE3YJIbTaThbl, YCBOCHHBIC 3HAHUSA U

nproOpeTeHHbIe 00yJarOIUMUC YMEHUS, HalpaBlieHHbIE HAa (JOpMUpPOBaHHE OOUIMX U MPOPECCHOHATHHBIX

KOMIIESTEHITHIA.
Koa n HauMeHOBaHHE THIBI OLEHOYHBIX
. Paznen/Tema .
(opmMupyeMBbIX KOMIIETEHIU I MeponpusTHI
OK 01 P1:Temsr 1.1,1.2,1.3 Yemmuwiii onpoc
Botoupams cnocoowvt pewenus 3aoau | P 3: Temsr 3.1, 3.2, 3.3, 3.4, 3.5 Konumponwsnas paboma

npogpeccuonanvhoil desmenvHocmu
NPUMEHUMEbHO K PA3TUYHBIM
KoHmexcmam

P 4: Temr1 4.1,4.2

PS: 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 8.1, 8.2, 8.3

P 9: Tema 9.1

P 10 Temsr 10.1, 10.2
P11:Tema11.1

OK 02

Hcnonvzoeams cospemennvle
cpeocmea noucka, anaiu3a u
unmepnpemayuu ungopmayuu, u
ungopmayuonnvie mexnonozuu 0na
6blNOJIHeHUA 3a0ay
npogheccuonanvnoii deamenbHocmu

Pl:Temer 1.1,1.2,1.3

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: Temrr 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 8.2, 8.3

P 9: Tema 9.1

P 10 Temsr 10.1, 10.2

P11: Tema 11.1

OK 03

Ilhanupoeams u peanuzosvieams
coocmeennoe npogheccuonanvroe u
JUYHOCMHOE pazeumue,
nPeOnPUHUMAMEIbCKYI0
deamenbHOCMb 6
npogheccuonanvnoii cghepe,
UCNOJIb308aMb 3HAHUA NO NPABOBOTL
u hunanCco6oll 2pamomuocmu 8
PA3MUYUHBIX HCUSHEHHBIX CUMYAUUAX

Pl:Temrr 1.1,1.2,1.3

P 2: Tema 2.1

P3:Temrr 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:Temw1 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

OK 04

Ippexmusno e3aumooeiicmeosamsp
u pabomamop 6 Ko11eKmuee u
Komanoe

Pl:Temsr 1.1,1.2,1.3

P 2: Tema 2.1

P3:Temn1 3.1,3.2,3.3,3.4,3.5
P 4: Temr1 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

P 9: Tema 9.1

P 10 Temsr 10.1, 10.2

P11: Tema 11.1

Habniooenue u  oyenxa
Pe3VIbmamos nPaKmuyecKux
3aHAMUL
Oxcnepmuas — oyewka — no
pe3yrbmamam — Habn0OeHUs.
3a 0esmenbHOCMbIo
obyuarowezocsi 8 npoyecce
0Cc80eHUs yuebHo20
npeomema

Drzamen




OK 05

Ocywecmenamos ycmuyio u
RUCOMEHHYI0 KOMMYHUKAYUIO HA
20Cy0apcmeeHHoM A3bIKe
Poccuiickon @edepayuu c yuemom
0cobeHHOoCmell COUUAaIbHOZ0 U
KYJIbmypHO20 KOHmMeKcma

Pl:Temer 1.1,1.2,1.3

P 3: Temn1 3.1, 3.2,3.3,3.4,3.5
P4: Temn1 4.1,4.2

P5: Temn 5.1,5.2,5.3

P 6: Tema 6.1

P7:Temw1 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-
naAmMpUOMUYecKyro no3uyuio,
0eMOHCMPUPOBAMb 0CO3ZHAHHOE
noeedenue Ha OCHOGe
mMpPaouyuOHHbIX POCCUTICKUX
0YX08HO-HPABCH BEHHBIX
uenHocmeil, 6 MoOM Yuce ¢ y4emom
2APMOHUZAUUU MEHCHAUUOHATLHBIX
U MeNHCPeTUSUOZHBIX OMHOULEHUII,
npUMEHAMb CIAHOapmbl
AHMUKOPPYRUUOHHO20 NOGEOEeH U

Pl:Temrr 1.1,1.2,1.3

P 3: Temnr 3.1

PS: Temnr 5.1,5.2,5.3

P 6: Tema 6.1

P7:Temw1 7.1,7.2,7.3,7.4,7.5
P 8: Temn1 8.2, 8.3

P11: Tema 11.1

OK 07 Cooeiicmeosamp
COXPaHeHUuI0 OKpydHcaloueil cpeobvl,
pecypcocoepesicenuro, npuMeHamby
3HAHUA 00 U3MEHEHUU Kaumama,
npuHyUNbL OepeHcIu8020
npouszeoocmea, I¢hgexmueno
delicmeosams 6 Upe36blYaAHbIX
cumyayuax

Pl:Temsr 1.1,1.2,1.3

P 2: Tema 2.1

P3:Temr1 3.1,3.2,3.3,34,3.5
P 4: Temr1 4.1, 4.2

P5: Temnr 5.1,5.2,5.3

P 6: Tema 6.1

P7:Temm 7.1,7.2,7.3,74,7.5
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*

Bovinoaname padomel no
MexXHUUeCKOMY 00CAYHCUBAHUIO
000pyoosanusa pacnpeoenumenbHvlx

IT-o/ P 1: Tema 1.1
IT-o/ P 2: Tema 2.1
I1-0/ P 3: Temsr 3.1, 3.5
I1-0/ P 6: Tema 6.1

Yemuuwii onpoc
Habnooenue u  oyenxa

pesyibmanoe npakmu4ecKux

YCmpOocme 371eKmpuiecKux [T-0/ P 8: Tema 8.1 s
noocmanuuii u cemeil IT-o/ P 10 Tema 10.1 Okcnepmuas  oyerka  no
nanpasicenuem 0o 110 kB pe3yiomamam  HabnoO0eHus:
GKLIOUUM EIbHO 3a 0esimeslbHOCMbIO
obyuarwowezocs 6 npoyecce
0CBOEHUS yuebH020
npeomema
IK3amen
Oyenounvlie mamepuanvl yyebOHo20 npedomema «Mamemamuxay npusedeHvl  OMOEIbHbIM

OOKYMEHMOM.







6 METOAUYECKUE YKA3ZAHUA U1l OBYYAIOIIIUXCS 11O U3YYEHUIO
YUYEBHOI'O IPEJIMETA «<MATEMATHUKA»

Nzyuenne yuebHOTO TpeaMera «MaremMaThka» OCYIIECTBISICTCS B TEUCHHE IBYX CEMECTPOB.

ITpu n3yuennn oOyuaromuMcs 1eaecoo0pa3Ho BBIIOJIHATH CIEIYIOUINE PEKOMEHIALNN!

1. u3ydeHue Kypca JI0JIKHO BECTUCh CUCTEMATUYECKU U COIIPOBOKAATHCSA COCTABICHUEM II0APOOHOrO
KOHCIIEKTa. B KOHCHEKT pekoOMEeHAyeTCsl BKIIOYaTh BCE BUJIbl yUEOHON pabOThI: MaTepuabl MPAKTUYECKUX
3aHSTUN, CAMOCTOSITENIbHYIO IPOPAOOTKY YUEOHUKOB U PEKOMEH1YEMbIX HCTOYHUKOB;

2. mocie M3y4eHMsI Kakoro-iubo paszzena ro y4eOHHKY WM MaTepuajaM MpaKTUYECKUX 3aHATUN
pEKOMEHAYETCs 110 aMSATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, OTIPEACICHUS, TTOHATHS;

3. ocoboe BHUMaHHE CJEIyeT YJEIUTh BBINOJHEHUIO MPAKTUYECKUX 3aJaHUll, IMOCKOJBKY 3TO
CHOCOOCTBYET JyYllIeMY IIOHMMAHUIO M 3aKPEIUICHHIO TEOPETHYECKUX 3HaHWM; MNepell BBINOJIHEHUEM
MPaKTUYECKUX 33JaHUI HE0OOXOIMMO M3YyYUTh HEOOXOAUMBIN TEOPETUUECKUN MaTepua,

4. BCs TeMaTHKa BOIPOCOB, M3y4a€MbIX CAMOCTOSTENIBHO, 33JaeTCs MPENOAaBaTeNIeM Ha JIEKIHAX, UM

K€ JAar0TCsa UCTOYHHUKHU IOJIA Oouee JACTAJIBHOTI'O ITIOHMMAaHHs BOIIPOCOB, O3BYUCHHBIX HA JICKIUAX.

O0pa3oBaTe/ibHbIE TEXHOJIOTHUH, HCIOJIb3yeMble IPU U3YYeHUH Y4eOHOTo mpeaMeTa

[IpoBeneHne NeKIMOHHBIX 3aHATHI M0 ydeOHOMY npenMery «MaTemaTHKa) OCHOBBIBAETCS Ha aKTHBHOM
U UHTEPAaKTUBHOM MeTo/aX OOy4eHHs, IpernojaBarelb B Y4eOHOM TMpoliecce HCIONB3YeT MPE3eHTAIHIO
JIEKIIMOHHOTO Marepuara, rje oOyJaroniuecss He TaCCUBHBIE CIIYLIATEN!, a aKTUBHbIE YUaCTHUKHU 3aHATHSL.

NutepaktuBHOE 00ydeHHe - 3TO 00ydeHue, Morpy:keHHoe B obmeHne. OOydaromiuecs: 3aAaloT BOIIPOCHI
Y OTBEUAIOT Ha BOIPOCHI MperojaBaresisi. Takoe NpernojaBaHHE HALEIEHO Ha aKTHUBHM3ALHUIO MPOILIECCOB
YCBOGHHUSI MaTepHhaja U CTUMYJIUpPYET acCOLMaTHMBHOE MBIIUICHHE OOyJaromuxcsi U Ooiee MOJHOE YCBOSHHE
TEOPETUUECKOTr0 MaTepHara.

[IpoBeneHne MpakTUUECKUX 3aHATUH OCHOBBIBAETCS HA AKTMBHOM M MHTEPAKTHBHOM METOJIE 00y4eHUs,
MIpU KOTOPOM OOydaromuecs B3aMMOJCHCTBYIOT HE TOJBKO C MpernojaBaresieM, HO U APYr ¢ IpyroM. Mecto
MIpenojaBaTensi B MHTEPAKTUBHBIX 3aHITUSX CBOJUTCS K HAMpaBICHUIO AEATENBHOCTH OOYYaIOUIMXCS Ha

BBIIIOJIHCHHUEC ITPAKTHUYCCKOI'O 3a/IaHK.



JUCT PETUCTPAIIMU U3MEHEHHUM na 2025-2026 yueGubiii ros

Jara,
Ne HOMEp NPOTOKOJIa
Copepkanne H3MeHeHHsI
ILII. 3acenauus [NIK
Hoanucek npeacenaressi IIINK
1 | Buecens HW3MEHEHHsI B COJIEpIKaAHHE

JUCHHUIUTAHAPHBIX (MPeAMETHBIX) KOMIIETEHIHI
Ha OCHOBaHMH aKTyanu3upoBaHHo# [IpumepHoii
paboyeit nmporpammbl  00meoOpa3oBaTeIbHOM
JACIUILTHHBI «Maremaruka» VISt
npodeccHOHATBHBIX 00pa3oBaTeNbHBIX
opranm3anMii, oJoOpeHHOM Ha  3acelJaHuH
ITenarornveckoro copera ®I'bOY AIIO HUPIIO
nporokosoM Ne6/2025 ot 18.04.2025
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IIpencenarens ITIK EHJT
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/M.H. Anrtanaes
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