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1. OBIIAA XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI
OBIIEOBPA3OBATEJBHOI'O YYEBHOI'O IPEJMETA
OVIL.04.Y <MATEMATHKA»

1.1. Mecto  y4eOHOrOo mpeaMeTa B  CTPYKType  OCHOBHOIl
o0pa3oBarteabHoi mporpammbl CIIO:

OO0meoOpa3oBaTenbHblil  yueOHbI mpeaMer «Martematuka» —sBIsETCA
00si3aTebHONM  4YacThi0  0OIIe00pa30BaTeIbHOTO  IUKJIAa  00pa3oBaTENbHOMN
nporpammbl B cooTBeTcTBUU ¢ @I'OC CIIO no cnenuansHoct 09.02.09 «Beb-
pazpaboTkay.

1.2. llequ ¥ mu1aHMpyeMbie pe3yabTaThl 0CBOCHHUS Y4eOHOI0 npeamera
1.2.1. lean yuyeOHOTO nmpeamera

Conepxanue mnporpamMmbl  00I111€00pa30BaTEILHOTO y4eOHOro TpeameTa
«MaremaTka» HamnpaBlIEHO Ha JIOCTH)KEHHE pe3yJbTaTOB €ro MU3Yy4YeHHUs B
cootBercTBUM ¢ TpeboBanusiMu PI'OC COO c yuyerom mnpodeccruoHaIbHOM
HarpasiaeHHocTh PI'OC CIIO. IIpruopuTeTHbIMU LETIMH OOy4YeHUS] MaTeMaTHKE
Ha 0a30BOM YPOBHE SBIISIOTCS:

- (opmMupoBaHME LEHTPAJbHBIX MAaTEMAaTUYECKUX MOHATHH (4YHUCIO,
BEJIMYMHA, TIeoMeTpuyeckas (Qurypa, nepemMeHHas, BEPOATHOCTb, (PYHKIUs),
00ecreunBaIIUX MPEEMCTBEHHOCTh M IEPCHEKTUBHOCTh MaTEMaTHUECKOIO
o0Opa3oBaHus 00yYaIOLIUXCS;

- MIOJIBEJIEHUE O0YyYaroNIMXcs Ha JIOCTYITHOM JUIsl HUX YPOBHE K OCO3HaHHUIO
B3aMMOCBSI3M MaTEMaTUKH U OKPY>KAOLIEr0 MUpa, MOHHMMAaHHE MATEMaTHKU Kak
4acTH OOUIEH KyJIbTYphl YEIOBEUECTBA;

- pa3BUTHE UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydarommxcs,
MO3HABATEJIbHOM  AKTHUBHOCTH, HCCIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTHU
MBIIICHUS, UHTEpPeca K U3YUEHUI0 MaTEMaTUKH;

- popmupoBanue HyHKIMOHATFHOW MaTeMaTHYECKOW IPAMOTHOCTH: YMEHHUS
pacno3HaBaTb MaTEMaTUYECKHUE ACTEKThl B PEAIbHBIX KU3HEHHBIX CUTYalUSIX U
Opy  W3YYEHUW  JIPYruX  JAUCLHUIUIMH, MPOSBIECHUS  3aBUCHUMOCTEH U

3aKOHOMEpPHOCTEH, (QopMyaupoBaTh HMX Ha S3bIKE MaTeMAaTHMKU M CO3/1aBaTh
4



MaTEeMaTUYECKHE MOJICTTH, TPUMEHSATh OCBOSHHBIN MaTeMaTUYECKUIA ammapar JJis
pelIeHus] TPAKTUKO-OPUEHTHPOBAHHBIX  3a/ad, 3ama4  MnpodeCCHOHATBHOM
JESITEIIbHOCTH, HHTEPIIPETUPOBATH U OIICHUBATH IMOJTYICHHBIE PE3YJIbTATHI.
1.2.2. Ilnanupyemble pe3yJbTaThl OCBOEHUSI 0011e00PaA30BATEIBLHOIO
yueOHoro npeamerta B coorBercTBUM ¢ @PI'OC CIIO u Ha ocHoBe ®I'OC COO
O6mue xommnereHunu (manee — OK) m mpodeccroHaqbHble KOMIIETEHIIMU
(manee — I1IK) ®I'OC CIIO B COOTHECEHUHU C JIMYHOCTHBIMU, METANIPEAMETHBIMU U
NpEeIMETHBIMU pe3yJbTaTaMu o0yueHus 6a3zoBoro ypoBHs (manee — IIP6) OI'OC

COO npexacraBiieHbl B Ta0IUIIE:



Kox v nanmenoBanue

Pe3ysabTarsl 00y4yeHus

iﬁ&ﬁtgzsiﬁg Oo0mmue JlucuunmHapHbIe
OK 01. Beibupats | JIuuHOoCTHBIE ~ pe3ynbTaThl  OMKHBI  oTpaxkarh | [IPG1. Bnamenue meromamu JOKa3aTeNbCTB, aJTOPUTMAMHU
CrocoObl pelieHus 3aJad | B YaCTH: TPYIOBOTO BOCITUTAHUS: pelieHus 3aaady; ymeHue (GOpMYyIMPOBATH OIpeneIeHHUs,
npodeccuoHaIbHON - TOTOBHOCTb K TpYyAdy, OCO3HaHUE IICHHOCTH | aKCMOMBbl M TEOPEMbI, IPUMEHATh MX, IPOBOAUTH
JESTEIbHOCTH MacTepcTBa, TPYy10Jito0ue; JIOKa3aTeNbHbIE PACCYKICHUS B XO/I€ PEILICHUs 3a/1a4;
MPUMEHUTEIHHO - TOTOBHOCTH K aKTUBHOMN nestenpHoctd | I1P62. YmeHue onepupoBarh NMOHSATUSMU: CTENEHb YKCIIA,

K pa3JIMYHbIM KOHTCKCTaM

TEXHOJIOTHYECKOM M COIHAJbHON HalpaBIeHHOCTH,
CIIOCOOHOCTh ~ WHULMUPOBATh,  IUJIAHUPOBaTb U
CaMOCTOSITENILHO BBIIOIHATH TAKYIO ACATCIbHOCTD;

- MHTEpeC K pasaudHbiM chepaM MmpodhecCHOHAIbHOM
JEATEBHOCTH/

- TOTOBHOCTH M CIIOCOOHOCTH K 0OOpa3oBaHHUIO
U caM000pa30BaHUIO Ha MPOTSHKEHNUN BCEH JKU3HU
MeranpeamMeTHbie pe3yIbTaThl JOHKHBI OTPAKATh:

OgBnajeHue VHHUBEPCATHHBIMA YIeOHBIMH
MO3HABATEILHBIMU JIEHCTBUSMU:

a) 0a30BbIC JIOTUYECKHE JICHCTBUS:

- CaMOCTOSITENILHO dbopmynupoBath
U aKTyaJu3upoBaTh  MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIICCTBCHHBIH TPH3HAK WM
OCHOBaHUS N1 CpPaBHEHUA, KJacCU(pUKAIIUU
1 0000IIEeHH;

- ompeneNnsTh LEeTU  JeATENbHOCTH,  3a7aBaTh
napaMeTpsl ¥ KPUTEPUH UX JOCTHIKCHHS,

- BBISIBIATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS

B PaCCMaTPUBAEMBIX SIBJICHUSIX;

- BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTH, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEJSAM, OLEHUBATH PUCKH
MIOCJIEICTBUN 1E€ATEILHOCTH

- pa3BHUBAaTh KpeaTUBHOE
IPY PEUICHUH KU3HEHHBIX MPOo0IIeM

MBIINIJICHUEC

jgorapup™M 4yHMClIa; YMEHHE BBIIOJHATH  BBIYMCICHHE
3HAYEHUM M TTPeoOpa30BaHUs BHIPAKEHUNU CO CTEICHSIMHU U
norapupmamu, Mpeodpa3oBaHus JPOOHO-pallMOHATBHBIX
BBIPXKEHHUI;

[1PG3. YMeHue omnepupoBaTh MOHITHSIMU: pallMOHAIBHBIC,
UppalnyoHaIbHbIE, HoKa3aTesbHbIE, CTEICHHBbIE,
JorapupMHUUECKUE,  TPUTOHOMETPUYECKHE  ypaBHEHHS
Y HEPaBEHCTBA, UX CUCTEMBI;

I1P65. YMeHue omepupoBaTh NOHSTHUSIMU: palllOHAJIbHAsS
GbyHKLUs, MOKa3aTenbHas (YHKIMS, CTENEeHHas (QyHKIUS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHKk1MU, oOpaTHble (QYHKIMH; YMEHUE CTPOUTH I'paduKu
W3YYEHHbIX (QYHKIMH, HCIONb30BaTh TIpaduku IpU
U3Y4ECHHUH IIPOLIECCOB
U 3aBHCHUMOCTEH, NPHU pELIeHUH 3a/1ad U3 APYTrUX y4eOHBIX
IIPEIMETOB W 3aJad M3 pEaJbHOM KU3HU; BBIpAXaTb
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

[TP66. YMenue pemiaTh TEKCTOBBIE 3a/1a41 Pa3HBIX TUIIOB (B
TOM YHCJI€ Ha MPOLEHTH, JAOJIM M YacTH, Ha JBUKEHHE,
palboTy, CTOMMOCTb TOBapOB M YCIYT, HaJOTH, 3a/a4d W3

obrmacti  ympaBieHHWS  JUYHBIMU W CEMEHHBIMHU
dbuHAaHCAMM);  COCTAaBIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M WX CHUCTEMbl 1O YCJIOBHIO 3aJayH,
HCCIIEIOBATh  IMOJIYYEHHOE  PEUIEHME U OLECHUBATh

IPaBIONOI00HOCTb PE3YJIbTATOB;
I1P6Y9. YmMenue onepupoBaTh MOHITHUSMHU: TOYKA, MpsMasd,
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0) 0a30BBIC UCCIIEIOBATEIIBCKUE ACHCTBUSA:

- BJIAJIETh HAaBBIKAMU Y4eOHO-HCCIIEIOBATEIHCKON U
MPOCKTHON JCSITEILHOCTH, HABBIKAMH pa3pelieHus
npo0Jem;

- CITOCOOHOCTH u TOTOBHOCTH
K CaMOCTOSITEJIBHOMY TIIOMCKY METOJOB pEIICHUS

MPAKTUYICCKUX 3aJa4, IIPUMEHCHUTIO Pa3IUIHBIX
MCTOJ0B IIO3HAHUA
- BBISIBJISITH IMPUYINHHO-CJICACTBCHHLIC CBiA3HU

U aKTyaJlu3MpoBaTh 3a7ady, BbIABUIATH THIIOTE3Y €€
pelIeHMs], HaXOJIUTh apryMEHThl JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP’KICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
peLeHus;

- aHAJIM3MPOBATh NOJYYEHHBIE B XOJI€ PELLEHUs 3a/1a4l
pe3yibTaThl, KPUTUYECKU OLIEHUBATh ux
JIOCTOBEPHOCTb, IIPOrHO3UPOBATh U3MEHEHUE
B HOBBIX YCJIOBHSX;

pa3pabaThiBaTh TJ1aH perieHus
C YYETOM aHaliu3a MMEIOIINXCS
U HeMaTepUaJIbHBIX PECYPCOB;

- YMETb IEPEHOCUTHh 3HaHWS B II03HABATEILHYIO
U TIPaKTUYECKYIO 00JIaCTH KU3HEAEIATEIbHOCTH;
- yYMETb UHTETPUPOBaTh 3HAHWUS U3
IpeIMETHBIX 00acTel;

- BBIIBUTaTh HOBBIE WJEH, NIPEUIaraTb OPUTrMHAIBHBIE
MOJIXO/IbI U PELICHUS

- CTaBUTh TNPOOJIEMBI H JOITYCKAOIIUE
CHOCOOHOCTh ux MCIIOJIb30BaHUS
B [TI03HABATEJIIBHOW U COLMATIBHON IPAKTHKE
OBnanenue YHHUBEPCAIbHBIMU PETYJIATUBHBIMU
NENCTBUSAMU: a) caMOOpraHu3aLus: JieNaTh
OCO3HAHHBII BHIOOpP, apryMeHTUPOBaTh €ro, Opartb
OTBETCTBEHHOCTD 3a pEIICHHE

POOJIEMBI
MaTepuaIbHbIX

Pa3HbIX

3a/1a4u,

IUIOCKOCTb, IPOCTPAHCTBO, JIBYTPaHHBIN yrodi,
CKPEIUBAIOIINECS npsiMbIe, napajieIbHOCTh u
HNEePHECHIUKYISIPHOCTD MPSIMBIX M IUIOCKOCTEH, YTOJl MEXIy
OPSAMBIMH, YTOJd MEXKAY HOpPSAMOM M IUIOCKOCTBIO, YTrOJ
MEX1y TUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU JI0 IIOCKOCTH,
paccTosHWE MEXAY TMpPSIMBIMH, PAacCTOSHHE  MEXIY
IUTOCKOCTSIMH; YMEHHE MCIOJIb30BaTh IPH PELICHUH 33714
u3ydeHHbIE (AKTBl M TEOPEMbl IIJIAHUMETPUHU; YMEHHUE
OLICHUBATH pa3Mepbl 0OBEKTOB OKPYKAIOIIET0 MUPA;

I1P610. YMmeHue onepupoBaTh NOHATUSIMU: MHOTOTPaHHUK,
CeYeHWE MHOTOTpaHHHKA, KyO, MapajuieNenumnen, npu3Ma,
nupamuia, Gurypa M MOBEPXHOCTh BPALICHUS, HUIHHID,

KOHyc, 1map, cdepa, ceueHuss GUrypbl BpalleHus,
IUIOCKOCTh, Kacamomasicsi cdepbl, LIWIMHAPA, KOHYCA,
IIONIa/lb TOBEPXHOCTH MHUPAMUJbI, MPHU3MBI, KOHYCA,

IIHHJPA, TIomaas cdepsl, 00beM Kyda, IpSIMOYTroIbHOTO
napajuleJIenune1a, TMpaMusl, IPU3MBI, HWINHIPA, KOHYCA,
11apa; yMeHHe n300pakaTh MHOTOTPAHHUKH U TOBEPXHOCTHU
BpAIllEHUs, UX CEUEHUS OT PYKHU, C IIOMOIIBI UEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX  CPEACTB;  yYMEHHE
pacno3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; YyMEHUE
pacno3HaBaTh NPAaBWIBHBIE MHOTOIPAHHUKH;

[1P611 YmeHnue omnepupoBaTb MOHATHSAMHU: JBI)KEHUE B
MIPOCTPAHCTBE, MOA00HBIE (UTYpPHl B IMPOCTPAHCTBE;
UCIIOJIB30BaTh OTHOILICHHWE IUIOLIANECH IIOBEPXHOCTEN U
00BeMOB NMOAOOHBIX GUTYp MPH PEIICHUHU 3a]1aY;

[1P612. YMeHHEe BBIUUCIATH T€OMETPUYECKHE BETUUHHBI
(JuMHa, yroj, IJIOWIAAb, 00BEM, IUIOIIAAb MOBEPXHOCTH),
UCIOJIB3YS U3yUeHHbIE (POPMYIIBI U METOIBL;

[TP613. YMenue onepupoBaTh NOHATUSAME: TIPSIMOYTOJIbHAS

CUCTeMa KOOpAMHAT, KOOPAMHAThl TOYKHU, BEKTOP,
KOOpJMHATBhl BEKTOPA, CKAJISIPHOE IIPOM3BENEHUE, YIOJ
MEXIYy BEKTOpaMH, CymMMa BEKTOpPOB, IPOU3BEACHUE
BEKTOpa Ha YHCIIO; HaXOJIUTh
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C TIOMOIIBIO HM3YYEHHBIX (OPMYJI KOOPAMHATHI CEPEIUHBI
OTpE3Ka, PACCTOSIHUE MEXY ABYMS TOUKAMMU;

[1P614. YMmenue BbIOUpATh MOAXOIANTNN U3YICHHBI METO/]
JUISL peIllIeHUs] 3ajadyd, pacro3HaBaThb MaTeMaTHYECKUE
(hakThl

¥ MaTEeMaTHYECKHUE MOJICIN B MIPUPOTHBIX W OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHHUE IMPUBOJUTH TMPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM W  MHPOBOH
MaTE€MaTUYeCKON HayKu

OK 02. Hcnoms3oBarh

COBpPEMEHHBIE  CpE/ICTBa
NOWCKa,  aHalmM3a |
UHTEPIIpETaluu
uHpopManuy, u
UH(pOpPMaIMOHHBIE
TEXHOJIOTHH ISt
BBITTOJIHEHUS 3aj1a4
npodecCuOHATbHON
JeSITebHOCTH

JInuHOCTHBIE PE3yNbTaThl OJKHBI OTPa)KaTh B YACTH:
LIEHHOCTH HaYy4YHOT'O [TO3HAHMS:

- c¢(OpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSA
HayKM M OOIIECTBEHHOM NpPAaKTUKH, OCHOBAHHOIO Ha
JManore  KyJbTyp, CHOCOOCTBYIOLIETO OCO3HAHMIO
CBOEr0 MECTa B IOJUKYJIbTYPHOM MHPE;
MetanpeaMeTHbIE pe3yNbTaThl JOJKHBI OTPaXkaTh:
OBnagenue YHUBEpPCAIbHBIMU y4eOHBIMH
MO3HABATEJIbHBIMU ACHCTBUSAMMU:

B) paboTa ¢ uHpopmauei:

- BJIQJIETh HABBIKAMM IOJy4EHHUS HHPOpMALUU U3
UCTOYHUKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYILIECTBIIATh TIOUCK, AHAJIM3, CHUCTEMATH3aLUI0 U
MHTEPIIPETalNi0 HH(DOPMALIUKM pPa3IMYHBIX BHUAOB U
(bopM npecTaBIeHUS;

- cO3[aBaTh TEKCTHl B Pa3IMyYHbIX (opMarax ¢ yueTom
HazHaueHUs WHPOpMAllMM U IEeJeBOH ayAuTOpHH,
BbIOMpas ONTHUMAIbHYIO (QOpMYy TPEACTaBICHUS U
BU3YyaJTU3aIIH;

- OLICHUBAaTh  JIOCTOBEPHOCTb,
uHpopManuy, ee COOTBETCTBHE
U MOPaJIbHO-3TUYECKUM HOpMaM;

- HUCNONb30BaTh  CpelIcTBa  MH(OPMAIMOHHBIX
M KOMMYHHUKAI[MOHHBIX TEXHOJOIMH B pEIICHUH

JETUTUMHOCTD
IMpaBOBbIM

[1P64. VYwmenume omnepupoBaTh MOHATUSAMH: (YHKIHSA,
HenpepbiBHAas (QYHKIHSA, MPOM3BOAHAS, IIEPBOOOpa3Has,
OTIpeNIeICHHBIA UHTETPall; YMEHNUE HAXOIUTh POU3BOIHBIC
AIIEMEHTAPHBIX  (YHKIUH,  WCIONB3ys  CHpPABOYHBIC
MaTepHabl; UCCIIeIOBATh
B NpPOCTEHIMX cioy4asX (YHKIMM Ha MOHOTOHHOCTD,
HAXOJUTh HANOOJIbIINE U HANMEHBIINE 3HAYCHUS (PYHKIINH;

CTPOUTHh TpadUKH MHOTOYICHOB C HCIIOJIb30BaHUEM
ammapaTa =~ MaTeMaTH4ecKOoro  aHajiu3a,  MPUMEHSTh
HPOU3BOHYIO

IpU pEeUIeHUM 33Jad Ha JBW)KEHME; pellaTh MpPaKTHKO-
OpPUEHTHPOBAHHbBIE 33/1a4M HA HaWOOJbIINE U HAaUMEHBIIINE
3HAYEHMS], HA HAXO0X/IEHNE IIyTH, CKOPOCTU U YCKOPEHUS

[TP66. YMeHnue pemaTh TEKCTOBBIE 3a/1a41 Pa3HBIX TUIIOB (B
TOM YHCJIE€ Ha MPOLEHTHI, JAOJIM M YacTH, Ha JBUKEHHE,
paboTy, CTOMMOCTb TOBapOB M YCIYI, HAJOTH, 33Jaud U3

objmacT  ympaBi€eHHUsT  JIMYHBIMM M CEMEHHBIMU
¢uHaHCAMHM);  COCTaBNIATH  BBIPWKEHHS,  ypaBHEHHS,
HEPAaBEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3a/ayH,
UCCIIENOBATh  IIOJIYYEHHOE  PEIICHWE U OLICHUBAaTh
IIPaBJONO00HOCTb PE3YJIbTATOB;

[IP67. VYmeHue omnepupoBaTh MOHATUSMH: CpeIHEe

apudmernyeckoe, MenuaHa, HauOoiblllee U HaWMEHbILIEe
3HAUEHMs, pa3Max, AUCIEPCHs], CTaHIAPTHOE OTKJIOHEHHE
YICJIOBOTO0 Habopa; YMEHHE W3BJIEKaTh, HHTEPIPETUPOBATH
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KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX
M OpraHM3alMOHHBIX 33Ja4 C  COOJIIOJIEHUEM
TpeOOBaHUI HIPrOHOMUKH, TEXHHMKH O€30MaCHOCTH,
THTUEHBI, peCypcocOepeKeHHsI, TPABOBBIX M 3THYECKUX
HOPM, HOPM UH(OPMAILIMOHHOM 6€30MacHOCTH;

- BJAaJACThb HAaBbIKaMMU pacCliO3HABaHWA W 3allWThI

uH(pOpMaIMIO, TPEJICTaBICHHYD B  TaOmumax, Ha
quarpammax, rpadukax, OTpaxaronryro CBOWCTBA pealbHBIX
IIPOIIECCOB

U SBIICHUH; TPEACTABIATh HHPOPMAIMIO C TOMOIIBIO
TadJIHUIL

U JAWarpaMm; MCCIEI0BaTh CTATHCTUYECKUE JAHHBIC, B TOM

uH(popMaluuy, uH(OpPMalMOHHON 0e30MacHOCTH | Yuciae C MpUMEHEHHWEM rpaduyueckux METOJO0B U
JUYHOCTH AJIEKTPOHHBIX CPEJICTB;
[1P614. YMmenue BoIOMpPATH TOIXOISAIINM U3yYSHHBIN METO]]
JUISL  peIIeHUs] 3aJavyd, pacro3HaBaTh MaTeMaTHYECKUE
(hakThl
Y MaTeMaTUYECKUE MOJICIIN B IPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM U  MHPOBOH
MaTEeMaTUYeCKON HAyKu
OK 03. [IlmanupoBath | JIMUHOCTHBIE  pe3yabTaThl  JAODKHBI  oTpaxkarb | [[PO1. Brnagenue meTomamMu q0Ka3aTesbCcTB, alrOpUTMaMU
u peann30BbIBaTh | B YaCTH: 1YXOBHO-HPABCTBEHHOIO BOCHUTAHUS: pelieHus 3aaay; yMeHue (GOopMyITUpOBaTh OMpPEIEICHHUS,
coOCTBEHHOE - chopMHUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, | aKCHOMBI M  TEOPEMBI, TPHUMEHSATH WX, MPOBOJIUTH
npodeccuoHanbHOe ATUYECKOTO MOBEACHUS; JIOKa3aTellbHbIE PAacCyKIEHUS B XO/I€ pEIICHUS 3a/1a4;

U JIMYHOCTHOE DAa3BHUTHE,
MpeIPUHIMATETbCKYIO
JeSITeTbHOCTD

B npodeccuoHaIbHON
chepe, WCII0JIH30BATh
3HaHUS 1O  TPaBOBOM
" ¢dbuHaHCOBOMI
IPaMOTHOCTH

B Pa3JIMYHBIX KU3HEHHBIX
CUTYaIUIX

- CIMOCOOHOCTH OILICHMBATh CHUTYallMI0 W TMPUHUMATh
OCO3HAHHBIE PEIICHMS, OPUEHTHUPYSICh HA MOPAIBHO-
HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;

- OCO3HaHHE JIMYHOTO BKJIaJa B
YCTOMYHUBOTO OYAYIIIETO;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJUTEISM U
(W) ApyruM WieHaM CEeMbH, CO3JaHHI0 CEMbH Ha
OCHOBE OCO3HAaHHOI'O MPHUHATHUS LEHHOCTEW CEMEWHOU
)KU3HH B COOTBETCTBHHM C TPAAHWIUSIMU HApPOOB
Poccuu;

MertanpeaMeTHbIC PE3YyIbTaThl JODKHBI OTPaXkKaTh:
OsnageHue YHUBEPCATbHBIMU PEryIsTUBHBIMU
NEUCTBUSIMU:

a) caMOOpTraHMU3aLUs:

- CaAMOCTOSITEJIbHO OCYIIECTBJISATh IO3HABATEIBHYIO

MMOCTPOCHUC

[1P64. VYmenue omnepupoBaTh NOHATUAMHU: (YHKIHS,
HenpepbiBHass (YHKLIMSA, T[POU3BOAHASA, IepBooOpa3Has,
OTpe/IeNIEHHBIM NHTErpa;, yMEeHHUe HaXOIUTh POU3BOHbBIE
AJIEMEHTApPHbIX  (QYHKIUI,  MCIONB3ys  CIPaBOYHBIE
MaTepuaibl; UCCIEeI0BaTh B MPOCTEHIINX CIydasiX (pyHKINUN
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJbIINE U HaUMEHbIINE
3HaYeHUs (QYHKIMHA; CTPOUTh TpapUKd MHOTOUWIEHOB C
UCMOJIBb30BAaHUEM ammnapara MaTeMaTHYeCKOro aHallu3a;
MIPUMEHSTh MIPOU3BOJIHYIO
OpU pelIeHUM 3aJad Ha JBWKEHHE; pelaTh MPaKTHKO-
OpUEHTUPOBAaHHBIE 3a/1a4l Ha HauOOJbIINE U HaUMEHbIIINE
3HAYEHMS, HA HAXO0X/IEHNE IIyTH, CKOPOCTH U YCKOPEHUS

ITPGS5. YMeHue omepupoBaTh MOHATHIMH: palliOHAIbHAsS
¢byHKLUMs, MoKa3zaTenbHast (YHKIMS, CTENeHHas (QyHKIUS,
norapudmMugeckas byHKIHS, TPUTOHOMETPUIECCKHE
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BBISIBJISITH  MPOOJIEMBI, CTaBUTh H
dbopMynupoBaTh COOCTBEHHBIC 3a7a4u B
o0pa3oBaTeNbHON  JEATENbHOCTH M KU3HEHHBIX
CUTyalHsIX;  CaMOCTOATENIbBHO  COCTaBJATH  IUIAH
pelieHus: nMpoOiIeMbl ¢ Y4eTOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEU U MPEANOYTCHUI; 1aBaTh
OLICHKY HOBBIM CUTYallUsIM;

croco0cTBOBaTh  (DOPMHUPOBAHUIO U TPOSBICHUIO
HIMPOKON SPYIOUIMK B pa3HbIX 0OJacTSIX 3HAHUH,
IIOCTOSIHHO IOBBIIIATh CBOM 0Opa30BaTEIbHBIA U
KYJIbTYPHBIN YPOBEHb;

0) CaMOKOHTPOJIb!

UCIIONIb30BaTh MPHEMbl peQuieKCHHu s
CUTYaIliH, BEIOOpA BEPHOTO PEIICHWS;

- YMETbh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh
PELICHHS IO UX CHUKEHHUIO;

B) OMOIMOHAIBHBIA HHTEJUIEKT,
c(hOopMUPOBAHHOCTD:

BHYTPEHHEN MOTHUBALIMM, BKJIIOYAIOLIEH CTPEMIIEHHUE K
JOCTMKEHUI0O  LeJd U YCIEXYy, ONTUMHU3M,
VHUIMATUBHOCTh, YMEHHME JEHCTBOBATb, HCXOIs U3
CBOMX BO3MOKHOCTEM;

- OMIIaTUH, BKIIOYAIOMIEH CIOCOOHOCTh IMOHUMATh
AMOLUMOHAIIBHOE COCTOSIHUE APYTUX, YYUTHIBATH €r0
MIPU OCYIIECTBICHHUH KOMMYHUKAIIMH, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COLMAJBHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH

JACATCIIbHOCTD,

OLICHKHU

np €JIIoararo i

BBICTPaWBaTh OTHOLIEHHUS C JPYTMMHU JIIOJIbMH,
3a00TUTBCS, TPOSBIATH HWHTEPEC W  pa3pemnarb
KOH(JIUKTHI

dbyHKIMKH, 00paTHBIE (QYHKIIMH, YMEHHE CTPOUTH TpaduKu
U3YyYEHHBIX  (DYHKIUMH, HWCHOIB30BaTh TpaduKu  TpU
U3Y4YCHUU MPOLIECCOB
¥ 3aBUCHMOCTEH, MPU pEIICHUH 3a]a4 U3 APYruX y4eOHBIX
MNpeIMETOB M 3aJad M3 peallbHOM KHU3HU; BBIPAXaTh
(dbopMynaMu 3aBUCUMOCTH MEX]ly BETHUYNHAMU;

ITP66. YMeHue pemarb TeKCTOBBIC 3a7]a4H Pa3HBIX THUIIOB (B
TOM 4YHCJE Ha TPOLEHTHI, IOJU M YacTd, Ha JBIKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a/la4dl U3

obmactTi  ympaBieHUS  JUYHBIMU U CEMEHHBIMHU
dbuHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M HUX CHUCTEMbl IO YCJIOBUIO 3aJayH,
UCCIENOBATh  IOJYYEHHOE  PEIIeHWE U OLIEHMBAaTh
MPaBIONIOI00HOCTD PE3YIIbTATOB;

[IP67. VYwmenue omepupoBaTh MOHATHIAMH: CpelIHEe

apumernyeckoe, MeauaHa, HauOoJblllee U HAaWMEHbLIEE
3HAYEHMs, pa3Max, IUCIEPCHUs, CTaHJAPTHOE OTKIIOHEHUE
YHICIOBOr0 Habopa; yMEHHE U3BJIEKaTh, UHTEPIPETUPOBATH
uHpOpMalMIO,  TpPEACTaBIEHHYH0 B  Tabiunax, Ha
quarpammax, rpadukax, OTpa)xarollylo CBOMCTBA peabHbIX
NPOLIECCOB W SBJICHMH; TNpEeACTaBIATh HH(OpMAIHio ¢
ITOMOIIBIO TabIuuu UarpaMM; HCCIIEN0BATh
CTaTUCTUYECKHUE JAHHBIE, B TOM YHCIE C IPUMEHEHUEM
rpauyecKux METO0B U 3JIEKTPOHHBIX CPEJICTB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIIy4ailHBIN OMBIT
U CIIy4JaitHo€ COOBITHE, BEPOSITHOCTD CIYy4altHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSTHOCT C HCIOJIB30BAHUEM
rpadMuecKux METOJIOB; MPUMEHSATh (POPMYJIIbI CIOKEHUS U
YMHOXEHHUSI BEpOSITHOCTEH, KOMOWHATOpHBbIE (aKThl U
dopMynbl MpU pEUIEHWH 3ajady; OLIEHUBATh BEPOSTHOCTH
peaibHbIX ~ COOBITMH; 3HAKOMCTBO CO  CIy4ailHBIMU
BEJIMYMHAMHU; YMEHHME IPUBOJAUTH IPUMEPBI IPOSBICHUS
3aKOHa OOJIBIINX YKCEN B MPUPOIAHBIX

1 OOIIECTBEHHBIX SIBICHUSX;
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[TP614. YMmenue BbIOUpATh MOIXOIANTNN U3YICHHBIN METO/T
JUISL  pellIeHUs] 3ajadyd, pacro3HaBaTh MaTeMaTHYECKUE
(hakThl

1 MaTEeMaTHYECKHUE MOJICIU B MIPUPOIHBIX W OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHHUE IMPHUBOJUTH MPUMEPHI
MAaTE€MaTU4eCKUX OTKPBITUA pPOCCUHCKOM W  MHPOBOH
MaTeMaTUYECKON HAyKU

OK 04. DddextuBHO
B3aUMO/ICHCTBOBATh

1 paboTaTh B KOJICKTHUBE
U KOMaHjie

JInyHoCTHBIE pe3ynbTaThl AOJKHBI OTpaXkaTb B 4acTH:
LEHHOCTU HAy4YHOrO IMO3HAHUS: OCO3HAHUE IIEHHOCTH
HAay4YHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
MPOCKTHYI0 U  MCCIIEIOBATEIbCKYI0 JAESTEIbHOCTD
MHAMBUAYAJIbHO U B TPy

MeranpeaMeTHbIe Pe3ynbTaThl JOJIKHbBI OTPaXKaTh:
OBnazneHrne YHUBEPCAIbHBIMM KOMMYHUKATHUBHBIMU
NEeNCTBUSIMU:

0) cOBMECTHasl I€SITEIIbHOCTD:

- NOHMMAaTb U  MCIOJNb30BaThb  IPEUMYIIECTBA
KOMaHJHON ¥ UHJIMBUyaJIbHOU paboThI;

- IpUHUMATh LEIM COBMECTHOM JIE€ATEIbHOCTH,
OpraHU30BBIBATH M KOOPJUHHUPOBATH JEHCTBUS IO €€
JOCTHKEHUIO: COCTaBIIATh IUIaH NENCTBUH,
pacrpenenarb pojad € y4eTOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM palboThI;

- KOOPJIUHUPOBATh u BBITIOJHSATh paboty
B YCIIOBUSX pEalIbHOTO, BUPTYaJIbHOTO
¥ KOMOMHHUPOBAHHOT'O B3aUMOJECHCTBUS;

- OCYWIECTBIATH  IMO3UTHUBHOE  CTPATETHYECKOE
MOBE/IEHHE B PA3IUYHBIX CUTyallUsIX, MPOSBIATh
TBOPYECTBO U BOOOpakeHUE, OBITH MHUIIMATHBHBIM.
Osnagenue YHUBEPCAITbHBIMHU PEryJIsaTUBHBIMHU
JEUCTBUSIMU:

T) IPUHATHE ce0s U IPYTUX JIOACH:

- IPUHUMATh MOTUBBI M ApTYMEHTBI IPYIUX JIOACH IpU
AHaAJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

I1P61. Bnanenue mMeTogamMu J10Ka3aTeiabCTB, alrOPUTMaMuU
pewieHus 3aaa4; yMeHHE (POpMyIUpOBaTh OIpeesIeHUs,
aKCUOMBl M  TEOpPEMbI, NPUMEHATH UX, I[POBOIUTH
JI0Ka3aTesIbHbIC PAaCCY)KICHUS B XOJI€ PELICHUS 3ajiay;
[IP67. VYmeHnue omnepupoBaThb MOHATHSMH: CpelHEE
apupMeTHyecKoe, MenuaHa, HauOojbllee M HauMEHbIlee
3HAYEHMs, pa3Max, AUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YHUCIOBOTr0 HabOpa; yMEHHUE U3BJEKaTh, HUHTEPIPETUPOBAThH
uHpOpMaLMIO, TPEACTaBICHHYI0O B  Taliumax, Ha
quarpaMmax, rpaukax, OTpakarollylo CBOMCTBa peaabHbIX
IIPOLIECCOB

U SBJIECHUH; TNpeACTaBIATh HHPOPMALHUIO C TOMOIIbIO
TabIunI

U AMarpaMm; MCCIEN0BaTh CTaTUCTUYECKUE JAHHBIE, B TOM
qucie C NOPUMEHEHHEM TrpapuuecKuX METOJ0B U
AJIEKTPOHHBIX CPEACTB;

[TP68. YMenue onepupoBaTh MOHATUSIMH: CITyYaiHBIN OIBIT
U ciIy4ailHOe COOBITHE, BEPOSITHOCTh CIy4aifHOTO COOBITHS;
YMEHHE BBIUUCISTH BEPOATHOCTh C HCIOJB30BaHUEM
rpadMUecKux METOJIOB; MPUMEHSTh (POPMYIIBI CIOXKEHUS U
YMHOXEHHUSI BEpPOSITHOCTEH, KOMOMHATOpHBbIE (aKThl U
dbopMynbl MpU pPELICHWH 3ajady; OLIEHUBATh BEPOSTHOCTH
peaibHbIX  COOBITMH; 3HAaKOMCTBO CO  CIy4ailHBIMU
BEJIMYMHAMHU; YMEHHME IPHUBOJAUTH IPUMEPHI IMPOSBICHUS
3aKOHa 00bIINX qucen B MIPUPOIHBIX
U OOILIECTBEHHBIX SIBJICHUSX;

ITP614. YMmenue BoIOUpATh MOAXOIAIINN U3YICHHBI METO]]
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- IpHU3HABaTh CBOE IPAaBO M IMPaBO JIPYIHX JIIOJACH Ha
OIINOKH;

JUIsL  PeICHUs] 33Jlaud, paclo3HABaTh MAaTEeMaTHYECKHE
(baxTh

- pa3BUBaTh CITIOCOOHOCTH IIOHUMATh MHUpP | ¥ MaTEMaTUYECKHUE MOJICIH B MMPUPOIHBIX M OOIIECTBEHHBIX
C TIO3ULIUU JPYTOro YeJoBeKa SBJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH HPUMEPHI
MaTeMaTUYECKUX OTKPBITUH POCCUMCKOW W MHUPOBOHU
MaTEMaTU4YeCKON HAyKU
OK 05. OcymectBiasath | JInuHOCTHBIE pe3yJabTaThI JTOJIKHBI orpaxats | [IP61. Bnagenne meromamMu a0Ka3aTeabCTB, alrOPUTMaMHU
YCTHYI0O M NHCHBMEHHYIO | B YacCTH: 3CTETUUYECKOTO BOCITUTAHUSA: pelieHus 3aaad; yMeHHe (POpMYyITUPOBATH OMPEICICHHUS,
KOMMYHUKAIUIO - 3CTETUYECKOE OTHOIIEHHE K MUPY, BKJIIIOUAsl 3CTETUKY | aKCUOMBl M  TEOPEMbI, NPUMEHATh HX, IPOBOJUTH
Ha rocyJapCTBEHHOM | ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA, CIIOPTA, | JOKA3aTEJbHBIC PACCYXKACHUS B X0JI€ PEIICHHS 3a/1a4;
SI3BIKE Poccuiickoii | Tpyna u o0IIeCTBEHHBIX OTHOIICHHIA; ITP66. YMeHue pemarbh TeKCTOBBIC 3a1a41 PA3HBIX THIIOB (B
dexepani ¢ y4E€TOM | - CHOCOOHOCTh BOCIPUHHUMATH PA3IUYHBbIE BHUIBI | TOM YHCJIE HA TMPOIEHTHI, TOJM M YacTH, Ha JBUKEHUE,
0COOEHHOCTEH UCKYyCCTBa, TpPaJuIlMd W  TBOPYECTBO  CBOEro | paboOTy, CTOMMOCTh TOBAapOB M YCIYT, HAJOTH, 3a/a4dl U3
COLIMAJIBLHOTO W JIpyTUX HApOJOB, ONIYIIaTh SMOLMOHAIBHOE | O0JIACTM  YHOpPABJICHHS  JIMYHBIMH W CEMEWHBIMU
n KYJIbTYPHOTO | BO3JIECTBHE UCKYCCTBA; dbuHaHCAMM);  COCTaBIIATH  BBIPAKEHUS,  ypaBHEHUS,
KOHTEKCTa - yOeXJIEHHOCTh B 3HAUYUMOCTH JUIsI JIMYHOCTH | HEPABEHCTBA W HMX CHCTEMBI TI0 YCJIOBHIO 3ajayH,
U 00IIecTBa OTEUYECTBEHHOTO M MHPOBOTO HMCKYCCTBA, | MCCIENIOBaTh  IOJIYYEHHOE  pelIeHHe U OILIEHHUBATh

ATHUYECKUX KYJIbTYpPHBIX
Y HapOJHOT'O TBOPYECTBA
MertanpeameTHble pe3yabTaThl JOJKHBI OTPAXKaTh:
OBnajeHue yHHMBEPCAIbHBIMH KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

a) oOmeHue: -  OCYIIECTBISATH
BO BceX cepax KU3HU;

- pacro3HaBaTh HeBepOaJbHBIE CpEICTBA OOILIEHMS,
MOHUMATh 3HaYEHUE COLIMATIbHBIX 3HAKOB,
pacro3HaBaTh MPEINOCHUIKA KOH(IUKTHBIX CUTYaIU
U CMATYATh KOH(DIUKTHL;

- Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS
C UCIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB

TpaauLIAI

KOMMYHUKaIIUNU

IIPaBI0N0/I00HOCTh PE3yJIbTATOB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIIy4ailHBIN OMBIT
U ClIy4ailHoe COOBITHE, BEPOSTHOCTD CIYy4altHOTO COOBITHS;
YMEHUE BBIUHUCIATH BEPOSATHOCTH C HCIOJIB30BAHUEM
rpauyecKux METOJ0B; MPUMEHATh (POPMYIbI CIOXKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOMHATOpHBIE (aKThl HU
dbopMyInbl MpU pEIIEHUH 3a/lady; OLIEHUBATh BEPOSITHOCTH
peanmbHBIX  COOBITMI; 3HAKOMCTBO €O  CIy4alHBIMH
BEJIMYMHAMHU; YMEHHME MPHUBOJUTH IPUMEPHI MPOSBICHUS
3aKOHa 00JIBIINX qucel B IIPUPOJIHBIX
1 OOIIECTBEHHBIX SBJICHUSX;

[1P614. YMmeHue BbIOMpaTh MOAXOIAINN N3YYSHHBIH METO
JUIL  PELICHHs] 3aJadd, pacrno3HaBaTb MaTeMaTHYECKUE
(bakThbI

U MaTeMaTU4YeCKHe MOJENU B MIPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSIX, B HCKYCCTBE; YMEHHME INPUBOAUTH IPUMEPHI
MAaTEeMaTUYECKUX OTKPBITUH POCCHICKOM H MHUPOBOU

12



MaTeMaTH4YeCKOM HayKu

OK  06. IIposBisaTh
rpakIaHCKO-
NaTPUOTHYECKYIO
HO3HUIIHIO,
JIeMOHCTPHPOBATH
OCO3HAaHHOE  IIOBEJCHHE

Ha OCHOBE pPOCCHUHCKHX
JlyXOBHO-HPABCTBEHHBIX
IICHHOCTEH, B TOM YHCJIC
C Y4E€TOM TapMOHHM3aluU
MEXHALMOHAIbHBIX

U MEXPEIUTHO3HBIX
OTHOILLIEHUH, IPUMEHSATH
CTaHapThI
AHTUKOPPYIIIHOHHOTO
MOBEICHUSA

JImyHOCTHBIE PE3YIbTaThL JOJIDKHBI OTpaxXaTb
B 4aCTu:

- TpaXXJaHCKOTI'0O BOCIIUTAaHHA: IIPUHATHC
TPpaAUIIUOHHBIX HAIWMOHAJIbHBIX, O6HI€‘IGHOBC‘I€CKI/IX
TYMaHHUCTUYCCKUX

U JCMOKPATHUYCCKUX HeHHOCTeﬁ;

-IIaTPUOTUYCCKOTI'O BOCIIUTAHUSA:

OCHHOCTHOC OTHOIICHUC K ToCydapCTBECHHBIM

CHUMBOJIaM, UICTOPUUYECKOMY U IPUPOJHOMY HacleJuIo,
MaMSTHUKAM, TpaIUuIUsM HapOJIOB Poccun,
noctixeHussM Poccum B Hayke, HMCKYCCTBE, CIIOpPTE,
TEXHOJIOTHSX U TPYIE;

MeranpeameTHbie pe3yJbTaThl JOKHBI  OTpakaTh:
OBnanenue YHHUBEPCATbHBIMU PEryJIATUBHBIMU
NEUCTBUSIMU:

B) OMOIMOHAJIBHBIA HMHTEJUIEKT, TMpPEearoaratonui
c(hOopMUPOBAHHOCTD:

--CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTH

MOHMMATh CBO€ AMOLIMOHAIBHOE COCTOSIHHE, BHJIETh
HalpaBJIeHUs] Pa3BUTHSL COOCTBEHHOM 3MOIMOHAIBHON
cdepsl, ObITh YBEPEHHBIM B ce0€;

- CaMOpEryJIMpOBaHUs, BKJIIOYAIOIIET0 CaMOKOHTPOJIb,
YMEHHE TpPUHUMATh OTBETCTBEHHOCTh 3a CBOE
HOBEJICHHUE, CIIOCOOHOCTh  QJANTHUPOBAThCI K
SMOIIMOHAIBHBIM U3MEHEHUSM U TPOSIBISITH THOKOCTb,
OBITH OTKPBITHIM HOBOMY;;

- BHYTPEHHEH MOTHBAlLIUHU, BKJIOYAIOIIEH CTpeMJIeHHE
K JIOCTW)KEHUIO LE€IM U  yCIeXy, ONTHUMM3M,
WHUIIMATUBHOCTh, yMEHHUE JEeMCTBOBAaTh, HCXOAS W3
CBOMX BO3MOXKHOCTEM;

- OSMIATUH, BKJIIOYAIOUIEH CHOCOOHOCTh IIOHUMATh
HSMOLIMOHAIBHOE COCTOSIHME JPYrHX, YYHUTHIBaTh €r0

I1P61. Bnanenue meTogamMu J10Ka3aTeiabCTB, aIrOPUTMaMU
pewieHus 3aja4; yMeHHE (HOpMyIUpOBaTh ONPEIEICHMS,
aKCMOMBI ¥ TEOpPEMBI, TNPUMEHATH MX, IPOBOAUTH
JI0Ka3aTesIbHbIC PACCYKICHUS B XOJI€ PELICHUS 3a/1ay;

[TPG6. YMmenue pemarb TEKCTOBBIC 337]a4M pa3HbIX TUIIOB (B
TOM 4YMCJ€ Ha MPOLEHTHI, OJU M YacTd, Ha JABH)KEHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYI, HAJIOTH, 3a/Ja4d U3

o0nacTd  ynpaBieHMs  JUYHBIMA M CEeMEHHBIMHU
(¢uHaHCaAMM);  COCTaBJIATb  BBIPAKEHUS,  ypaBHEHUS,
HEPABEHCTBA M MX CHCTEMBl 10 YCIOBUIO 3aJayd,
UCCIIEIOBaTh  IIOJIyYEHHOE  pELIEHHe M OLCHHUBATH
IPaBJONOI00HOCTb PE3YJIbTATOB;

[IP67. VYmenue omnepupoBaThb MOHATHSIMH: CpelHEE

apudmernyeckoe, MenuaHa, HauOoiblllee U HaWMEHbIIEe
3HAYEHMs, pa3Max, JAUCIEPCHs], CTaHIApTHOE OTKJIOHEHHE
YHUCIOBOTr0 HabOpa; yMEHHUE U3BJIEKaTh, HHTEPIPETHPOBATH
uH(pOpMallMIO0, TPEJICTaBICHHYHO B  Tabmuuax, Ha
quarpammax, rpadukax, OTpa)xarollylo CBOMCTBA pealbHBIX
IIPOLIECCOB

U SBJIECHUH; TNpeACTaBIATh HHPOPMALHUIO C TOMOIIbIO
TabIunI

U UarpaMM; MCCII€IOBaTh CTaTUCTUYECKHUE JIaHHBIE, B TOM
Yyhclle C TNpUMEHeHHeM Trpaduyeckux METOJ0B U
AJIEKTPOHHBIX CPEACTB;

ITP68. YMenue onepupoBaTh MOHATUSIMH: CITyYaiHBIN OIBIT
U CcIy4ailHOe COOBITHE, BEPOSITHOCTD CIyYailHOTO COOBITHS;
YMEHHE BBIUUCISTH BEPOATHOCTh C HCIOJB30BaHUEM
rpadUyecKuX METOJOB; MPUMEHATh (POPMYIBI CIOKEHUS U
YMHOXEHHUSI BEpOSITHOCTEH, KOMOWHATOpHBbIE (aKThl U
dbopMynbl MpU PEUIeHWH 3ajay; OLIEHUBATh BEPOSTHOCTH
pealbHBIX  COOBITHH; 3HAKOMCTBO CO  CIy4allHBIMHU
BEJIMYMHAMU; YMEHUE MPUBOJIUTH MPHUMEPHI MPOSIBICHUS
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IPU OCYIICCTBICHUU KOMMYHHKAIIMH, CIIOCOOHOCTh K
COUYYBCTBHIO U COMIEPEIKUBAHUIO;

- COLMAIBHBIX HAaBBIKOB, BKJIFOYAIOIIUX CIIOCOOHOCTH
BBICTpAanBaTh OTHOLICHUSA
C IPYTHMH JIFOABMH, 3800 TUTHCS, IPOSIBIISATH HHTEPEC U
pa3pemaTh KOHPIUKTHI

3aKOHAa 0OIBIINX

1 OOIIICCTBEHHBIX SIBJICHUSX,
[TP614. YMmenue BbIOUpATh MOAXOIAIINN U3YUSHHBIH METO/T
JUISL peIllIeHUs] 3ajadyd, pacro3HaBaThb MaTeMaTHYECKUE
(hakThl

1 MaTEeMaTHYECKHUE MOJICIU B MIPUPOJTHBIX W OOIIECTBEHHBIX
SIBJICHUSIX, B HCKYCCTBE, YMEHHUE IMPUBOJUTH TMPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM W  MHPOBOH
MaTE€MaTUYeCKON HayKu

YHUCCII B MMPpUPOAHBIX

OK 07. CogeiictBOBaTh

COXPaHEHHUIO
OKpY>Karolen cpenbl,
pecypcocOepexeHHIo,

IMPUMCHATH 3HAHUA

00 M3MEHEHHH KJINMAaTa,
IPUHLIUIIBL  OEPEXKITUBOTO
IIPOU3BO/JICTBA,

3¢ PeKTUBHO NEHCTBOBATH
B Ype3BbIUANHBIX
CUTYaIUAX

JInyHOCTHBIE ~ PE3yNBTATHl  JOJIKHBI
B YAaCTHU: SKOJIOTMYECKOTIO BOCIIUTAHHUSA:

- AKTMBHOE HEIPUATHE JIEHUCTBUM, NPUHOCSIIIMX BpPE
OKpYXKarollen cpene;

- YMEHHME  IIPOrHO3UPOBATh
9KOJIOTMYECKHE  IIOCIEICTBHUSA
JICMCTBHM, IPEAOTBPAILLATD UX;

- PpacIIMpEHHE OIBITA IEATEIBHOCTH JKOJIOTHYECKOU
HaIlpaBJICHHOCTH;

OTpaxarhb

HeOIaronpusITHbIC
HpeIIPUHAMAEMbIX

MetanpeameTHble pe3yabTaThl JOKHBI  OTPasKaTh:
Osnajnenue YHUBEPCAITBHBIMU y4eOHBIMU
MO3HABATEILHBIMU JIEHCTBUSMU:

0) 0a30BBIC UCCIIETOBATEIIBCKUE ACHCTBUSA:

- pa3pabaTblBaTh  TUIaH  pEHICHUS  TPOOJIEMBI
C YYeTOM aHajW3a HMCIOIIUXCS MaTePHATBHBIX

U HEMaTepUAIIbHBIX PECYPCOB;
- OCYIIECTBJIATH IEJICHANPABICHHBIA MOUCK MEepeHoca
Cpe/CTB u CIIoco00B JeHCTBUS
B PO ECCUOHAITBHYIO CPENY;

- yMeTh TIEPCHOCHTh 3HAaHUS B [O3HABATEIbHYIO
U MPAKTHYECKYIO 001aCTH )KU3HEACITETbHOCTH,
OmBnajicHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMU
NEUCTBUSIMU:

0) coBMeCTHas JICSITCIIbHOCTD:

- nOpcéajiaraTb HOBBIC TIIPOCKTHI, OLCHHWBATH MIACHU

[1P61. Bnanenne meTogamu J10Ka3aTeibCTB, alrOpUTMaMU
pewieHus 3a1a4; yMeHHe (HOpMyIUpoBaTh ONpEIEICHMUS,
aKCMOMBI ¥ TEOpPEMBI, TPUMEHATH MX, IPOBOJUTH
JI0Ka3aTeIbHbIC PACCYKICHUS B XOJI€ PELICHUS 3a/iay;
[1P64.  VYmeHue omnepupoBaTh MOHATHUAMH: (YHKIUS,
HenpepbiBHas (YHKLIMSA, I[POU3BOAHASA, IepBooOpa3Has,
OTIpeNIeICHHBIA MHTETPall; YMEHNUE HAXOIUTh MPOU3BOIHBIC
AJIEMEHTApPHbIX  (QYHKIUH,  MCIONB3ys  CIpPaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINNX CIyqasx GyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HaWOOJbIINE U HAaUMEHbIINE
3HaYeHUs! (QYHKUMH; CTPOUTh TpapUKd MHOTOUWIEHOB C
UCMOJIb30BaHUEM ammnapara MaTeMaTHYeCKOro aHalln3a;
NPUMEHSATh TMPOW3BOJAHYI0 TIPH pPEINICHWH 33/7a4  Ha
JBIDKEHUE; pelIaTh NPaKTUKO-OpUEHTHPOBAHHBIE 3a]audl Ha
HanOoJNbIINE W HAWMEHBIIUE 3HAYCHUS, Ha HAXOXXICHUE
IIyTH, CKOPOCTH U YCKOPEHUs

ITPGS5. YMeHue omepupoBaTh MOHATHIMH: palliOHAIbHAsS
¢byHKUuMs, MoKa3zaTenbHas (YHKIMS, CTENeHHas (QyHKIUS,
norapudmuueckas byHKIMS, TPUTOHOMETPUYECKHE
¢byHkunu, obpaTHble (QYHKIMHM; YMEHUE CTPOUTH IpaduKu
M3YYEHHbIX (QYHKIMH, HCIONb30BaTh TpaduKku IpuU
U3y4EHHUH IIPOLIECCOB
¥ 3aBUCHMOCTEH, TPU pEIICHUH 3a]a9 U3 APYrHX y4eOHBIX
OpeIMETOB M 33Jad M3 peajbHON JKU3HU; BBIPAXaTh
(dhopMynaMu 3aBUCUMOCTH MEX]ly BEIMUNHAMU;
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C TO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTHICCKOM
3HAYMMOCTH;

OBnanenue YHHUBEPCATbHBIMU PEryJIATUBHBIMU
JICUCTBUSIMU:

0) CaMOKOHTPOJIb:

- JlaBaThb OIICHKY HOBBIM CHUTYyallUsM, BHOCHTH

KOPPEKTUBBI B JIEATEIBHOCTh, OLICHUBATh COOTBETCTBUE
pE3yJIbTaTOB LIEISIM

ITP66. YMeHnue pemarb TeKCTOBBIC 3a/1a41 Pa3HBIX THIIOB (B
TOM YHCJIE HAa MPOLEHTHI, JIOJIM M YacTH, Ha JBIXKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJIOTH, 3a/laydl U3

obrmactTu  ympaBJeHHS  JIMYHBIMA W CEMCHHBIMU
dbuHaHCaAMM);  COCTAaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEpPaBEHCTBA W HX CHCTEMbl IO YCIOBUIO 3a/1auH,
UCCIEN0BATh  IOJYYEHHOE  PEIIEHWE W OLICHMBAaTh

MPABIONOI00HOCTh PE3yJIbTATOB;

[1P614. YMmenue BoIOMpPATH TOIXOISAIINM U3yYSHHBIN METO]]
JUISL  peIIeHUs] 3aJavyd, pacro3HaBaTh MaTeMaTHYECKUE
(hakThl

Y MaTeMaTUYECKUE MOJICIIN B IPUPOJIHBIX U OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE; YMEHHUE NPHUBOJUTH IPUMEPHI
MAaTE€MaTUYeCKUX OTKPBITUA POCCUHCKOM U  MHPOBOH
MaTE€MaTUYeCKON HAyKu

[IK 2.4 TIpumeHsTh
pOTrpaMMHBIE CPEZCTBA
o0ecrnieueHus
6€301acHOCTH
uH(popMaluu Bed
MIPUIIOKEHU N

JlugHOCTHBIE PE3yNAbTATHI JOHKHBI OTPAXKATh

B YacTH:

- [IEHHOCTH HAy4YHOTO T[O3HAHUS: OCO3HAHUE
LIEHHOCTH  HAy4yHOH  JEATEeNIbHOCTH, TOTOBHOCTh
OCYIIECTBJISITh TMPOEKTHYI0O H  HCCIIEI0BATEIbCKYIO
NEeATEeIbHOCTh UHANBUAYAJIBHO U B TPYIIIE.

- TPaKIaHCKOTO BOCITUTAHUS: MIPUHSATHE
TPaIUIMOHHBIX HAIMOHAJBHBIX, OOIIEYETOBEUECKUX
T'YMaHUCTUYECKUX U IEMOKPATUUECKHUX [IEHHOCTEH;
-aTPUOTUYECKOTO BOCITUTAHUS:

IIEHHOCTHOE  OTHOIIEHHWE K  TOCYJapCTBEHHBIM
CHUMBOJIaM, UICTOPUYECKOMY U NMPUPOJTHOMY HACIIENIUIO,
MaMATHHKAM, TpaJAUIIISIM HapoJI0B Poccun,
JOCTIOKeHUsIM Poccum B Hayke, HMCKYCCTBE, CIOpTE,
TEXHOJIOTHSIX U TPY/IE;

MeranpeameTHble pe3yabTaThl 10JKHBI OTPAXKaTh:
OBnanenue YHUBEPCATbHBIMHU peryasTUBHBIMU
JICICTBUSIMU:

a) CaMOOPTaHM3aIINS:

[1P61. Bnanenue meTogamu J10Ka3aTeibCTB, alrOpUTMaMu
pelieHus 3a1a4; yMeHHe (OpMyIUpoBaTh ONpEIETICHHS,
aKCMOMBI ¥ TEOPEMBI, TMPHUMEHATh WX, IPOBOJUTH
JI0Ka3aTeIbHbIE PACCY)KICHHS B XOJ€ PELICHN 3ajiay;
[1P64.  VYmeHue omnepupoBaTh MOHATHAMH: (YHKIHS,
HenpepbiBHass (YHKLIMSA, T[POU3BOAHASA, IepBooOpa3Has,
OTIpeNIeICHHBI MHTETPaNl; YMEHHUE HAXOIUTh MPOU3BOIHBIC
DJIEMEHTApHbIX  (QYHKIUI,  MCIONB3ys  CHpPaBOYHBIE
MaTepHalIbl; UCCIIEA0BATh B MPOCTEHINNX CIyqasx GyHKIUU
Ha MOHOTOHHOCTb, HaXOJUTh HauOOJbIINE U HaUMEHbIINE
3HaYeHUs (QYHKIMHA; CTPOUTh TpapUKd MHOTOUWIEHOB C
UCMOJIBb30BAaHUEM ammnapara MaTeMaTHYeCKOro aHallu3a;
NPUMEHSATh TPOW3BOJHYIO TIPH pPEINICHWH 33j7a4  Ha
JBIDKEHUE; pelIaTh MPaKTUKO-OpUEHTHUPOBAHHBIE 3a]aui Ha
HanOOJNbIINe W HAWMEHBIINE 3HAYCHUS, HAa HAXOXXICHUE
IIyTH, CKOPOCTH U YCKOPEHUs

ITPGS5. YMeHue omepupoBaTh MOHATHIMH: palliOHAIbHAsS
¢byHKLUMs, MoKa3zaTenbHast (YHKIMS, CTENeHHas (QyHKIUS,
norapudmMugeckas byHKIHS, TPUTOHOMETPUYCCKHE

15



- CaMOCTOSITEJIbHO OCYLIECTBIIATH I103HABATEIBHYIO
JESTENIbHOCTb, BBIABIATH IPOOJIEMBI, CTaBUTh U
(bopmynupoBaTh COOCTBEHHBIE 3a/1a4u B
00pa30BaTeNbHON  JEATENIBHOCTM M YKU3HEHHBIX
CUTyallUsIX;  CaMOCTOSTENBHO  COCTAaBJIATH  IUIAH
peneHus nMpoOJIeMbl ¢ YUETOM HUMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MpeIIOYTeHNH; 1aBaTh
OLICHKY HOBBIM CHUTYaLlUsIM;

CHocoOCTBOBaTh  (POPMHUPOBAHUIO M IMPOSBICHUIO
HIMPOKOM 3pYyAUIMM B pa3HbIX OOJAacTSIX 3HaHUH,
IOCTOSIHHO MOBBIIATh CBOM 00pa3oBaTeNbHBIA U
KYJIbTYpPHBIN YPOBEHb;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh IPHUEMbl peQuieKCuu  AJs
CUTYalll{, BBIOOpA BEPHOTO pEILICHMUS;

- YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh
PELICHHS 110 UX CHUKEHUIO;

B) OSMOIMOHAJIbHBIA HMHTEJUIEKT,
c(hOpMUPOBAHHOCTE:

BHYTPEHHEN MOTHBAILMM, BKJIKOYAKOUIEH CTPEMIICHUE K
JOCTHIKCHMIO  LEIM M YCIeXy,  ONTHUMH3M,
WHULUATUBHOCTh, YMEHHE JI€HCTBOBAThb, MCXOAS W3
CBOUX BO3MOXHOCTEH;

OLCHKHU

MpeaIoIararomum

byHKIIMKH, 00paTHBIE (YHKIIMH, YMEHHUE CTPOHTH TrpaduKu
U3YyYEHHBIX  (DYHKIUMH, HWCHOIB30BaTh TpaduKu  TpU
U3Y4YCHUU MPOLIECCOB
¥ 3aBUCHMOCTEH, MPU pEIICHUH 3a]a4 U3 APYruX y4eOHBIX
MNpeIMETOB M 3aJad M3 peallbHOM KHU3HU; BBIPAXaTh
(dbopMynaMu 3aBUCIMOCTH MEX/y BETMUYUHAMU;

ITPG6. YMeHnue pemarb TeKCTOBBIC 3a1a41 PAa3HBIX THIIOB (B
TOM 4YHCJE Ha TPOLEHTHI, IOJU M YacTd, Ha JBIKCHHE,
paboTy, CTOMMOCTh TOBapOB M YCIYT, HAJOTH, 3a/la4dl U3

obmactTi  ympaBieHUS  JUYHBIMU U CEMEHHBIMHU
dbuHaHCAMM);  COCTaBJIATH  BBIPAKEHUS,  ypaBHEHUS,
HEPAaBEHCTBA M HWX CHUCTEMbl IO YCJIOBHUIO 3aJayH,
HCCIIEIOBATh  IOJIYYEHHOE  pPEUIEHMEe U OLEHUBATh

HPaBAONOA00HOCTh PE3YIIBTATOB;

[TP68. YMenue onepupoBaTh MOHATUAMU: CIIy4ailHBIN ONBIT
U CllydaiiHOe COOBITHE, BEPOSTHOCTD CIYy4aifHOIO COOBITHS;
YMEHUE BBIUUCIATH BEPOSATHOCTb C HCIOJIB30BAaHUEM
rpauyecKux METOJ0B; MPUMEHATh (POPMYIbI CIOXKEHUS U
YMHOXXEHHUSI BEpOATHOCTEH, KOMOMHATOpHBIE (aKThl HU
dbopMyInbl NpU pEIIEHUH 3a/lady; OLIEHHWBATH BEPOSITHOCTH
peanmbHBIX  COOBITMH; 3HAKOMCTBO CO  CIy4YalHBIMU
BEJIMYMHAMU; YMEHHE IPUBOJUTH IPUMEPHI IMPOSIBICHUS
3aKOHa OOJIBIIMX YHCET B IPUPOTHBIX

1 OOIIIECTBEHHBIX SIBJICHUSX;

[1P614. YMmeHue BbIOMpaTh MOAXOIAIINN N3YUYSHHBIH METO
JUIL  PELICHHs] 3aJadd, pacrno3HaBaTb MaTeMaTHYECKHE
dbakThl M MaTeMaTHU4YeCKWe MOJENU B MPUPOJIHBIX U
0OIIeCTBEHHBIX SIBJICHUSAX, B UCKYCCTBE; YMEHHE IPUBOAUTH
IIpUMEPBl  MATEMATHYECKUX OTKPBITUA POCCHUICKOH U
MHPOBOM MaTEMaTUYECKON HAYKU
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2. CTPYKTYPA U COAEPKAHUE

OBIHIEOBPA3OBATEJIBHOI'O YYHEBHOI'O ITPEIMETA

OVIL.04.Y <MATEMATHUKA»

2.1. O0bem yueOHOro nmpeaMerTa U BUAbI y4eOHOH padoThI

Bun yaeOHol paboTh O6bem B
yacax

O0bem 00pa3oBaTe/ibHOI NPOrpaMMbl Y4eOHOI0 NpeaMera 330
B T.49.
KOMOMHHMPOBAHHBIE 3aHATHUS 316
KOHTPOJIbHBIE paOOThI 14
OcHoBHoOE coaep:xaHue 232
IIpogeccnoHAILHO OPUEHTHPOBAHHOE COIePKAHHE -
(copep:kaHue NPUKIATHOTO MOLYJIsT)
IIpome:xxyTOoUYHAs1 aTTECTALMS:
B (hopme muddepeHITMpOBaHHOTO 3a4eTa 2
| cemectp
B (hopMe dK3aMeHa (C KOHCYJIbTalMel U MOArOTOBKOM K dK3aMEHY) 18

Il cemectp
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2.2 Temamuueckuii nian u cooepycanue yueonozo npeomema OYIIL04Y «Mamemamukay

Conep:xkanue yuyeOHOro Mmarepuasa (0CHOBHOE M MPOdeccCuoHAIBLHO

HaumeHnoBanue pa3ae/ioB u . O0bem | Dopmupyembie
Tem OPHEHTHPOBAHHOE), J1A00PATOPHbIE  NPAKTHYECKHE 3aHATHS, NIPUKJIAIHOI wacoB | KOMIETeHIH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcCHOBHOE cO/Iep:KaHue
Pa3nea 1. [loBTOpeHune Kypca MaTeMaTHKH OCHOBHOM IIKOJIBI 20
Tema 1.1. Copep:xanue yueOHOro MaTepuana 2
Hens n 3amaun Matematuku | Llens W 3amaun MaTeMaTWKH TP OCBOCHHH CIICIMALHOCTH. ba3oBble 3HAaHUS U
pu OCBOEHUM | yMEHHUS M0 MaTeMaTUKe B Mpo(ecCHOHATbHON U B MOBCEAHEBHOW AESTEIHLHOCTH.
CIIELIUAIbHOCTH. MHoxecTBO, oOmepaluud HaJ MHOMECTBaMH, JAuarpaMmbl Oiliepa-Benna.
MHosxecTBa U JIOTHKA Hcnonp30BaHne TEOPETUKO-MHOKECTBEHHOI'O ammapara Jjisi ONUCaHUsS peallbHbIX OK-01. OK-02
MIPOIIECCOB U SIBJICHUI B TPOPECCUOHATBLHON ACATEIBHOCTH, IPU PEIICHUN 33/1a4 U3 OK-03, OK-0 4’
'
JOPYTHUX JUCLUIUIVH OK-0 5’ OK-06,
Tema 1.2. Coneprxanue yueOHOro MaTepuasa 2 OI,<-07
Yucna v BIYMCIECHUS Harypanbnsle u nensie uyncna. [IpuzHaku qenumocty nensix yucen. PanuoHaibHbIe IIK 2.4
yuciaa. OOBIKHOBEHHBIE U  JIECATHYHBIE JPOOHM, MPOLEHTHI, OECKOHEUHBIE '
MepuoanYecKre Apoou. ApudpMeTudeckre omnepalnuu ¢ paruoOHAIBHBIMUA YHUCIIAMU,
npeoOpa3oBaHMs YUCIOBBIX BeIpakeHUH. JleficTBUTENbHBIC Uncia. PalinoHanbpHbIe U
uppalMoHalibHble 4Hcha. ApudMeTHyeckue Oonepauuud ¢ JeHCTBUTENbHBIMU
yucaamu. [IpuOnmxkEHHbIE BBIUMCIICHUS, IPAaBUIa OKPYTJIEHUS, IPUKUKA U OLlEHKa
pe3yJibTaTa BBIYMCIECHUN
Tema 1.3. Conepxanue yueOHOro MaTepuasa 4
Toxnecrsa u | ToxkzaecTBa M TOXAECTBEHHbIE IPeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
TOKJIECTBEHHBIE HepaBeHnctBo, pemeHune HepaBeHcTBa. MeTton uHTEpBanoB. PemieHue nensix u
npeoOpa3oBaHus YPaBHEHUS, | IPOOHO-pAIIMOHANBHBIX YPAaBHCHHWH W HEpaBEHCTB. I[IpuMeHEHWEe YpaBHEHHH U
HEPABEHCTBA U UX CUCTEMBI HEPaBEHCTB K PELICHUI0O MAaTeMaTHYeCKHX 3aJad W 3aJad U3 pa3IMyHbIX oOiacten
HayK{ U peasIbHOM KU3HU. CUCTEMBI M COBOKYITHOCTH PAllMOHAIBHBIX YPAaBHEHUHN U
HepaBeHCTB. CHCTEMBl JIMHEMHBIX YpaBHEHMH. PemeHue npukiIagHblX 3amad C
TMOMOIIBIO CUCTEMBI JINHEHBIX YPAaBHEHUI
Tema 1.4. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (Coep:KaHMe NPHKJIATHOIO 4
[IpouieHTHBIE ~ BBIYUCICHUS | MOLYJISA)
B npodeccuoHanbHbIX | [IpuMeHeHne qpo0eii U MPOLEHTOB ISl PEIICHHsI MPUKIIAJHBIX 33/1a4 U3 Pa3IUYHBIX
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3aziayax oTpaciei 3HaHUN M peanbHOM XHU3HU. IIpuOMMKEHHBIE BBIYMCICHMS, IpPaBUIIA
OKpYTJICHUS, NPUKHUIKA W OICHKAa pe3ysibTara BBIYMCICHUH. PaszHble crocoObl
BBIUMCIICHUS MPOLEHTOB. [Ipo1ieHTHBIE BBIYMCIEHNS B IPOPECCHOHATIBHBIX 3a1a4ax.
[IpumeHeHne ypaBHEHU U HEPABEHCTB K PEIICHUIO MATEMAaTUUYECKUX 3a/1ad U 3a/1a4
13 PA3JIMYHbIX 00JIaCTe HAYKU U peallbHOM KU3HU
Tema 1.5. Copepxanne yaeOHOro MaTepuana 2
[TocnenoBarensHOCTH ITocnenoBarenbHOCTH, CIOCOOBI 3aJjaHUs IMOCIEAOBaTeNbHOCTEH. MOHOTOHHBIE
U IIPOTPECCUU MOCTIEeIOBATEeNbHOCTH.  ApudMeTHueckass W TeOMeTpUYecKas  MPOTPECCHH.
beckoneuHo yOwbiBatomas reoMerpuyeckas mnporpeccus. Cymma OecKOHEUHO
yObIBaromeii reoMmerpuyeckoi mporpeccuu. Dopmyra CIOKHBIX IMPOIEHTOB.
Vcnonb3oBaHue MpOrpeccud Ui pelleHus pealbHbIX 3a1ad  [PUKIAJHOTO
Xapakrepa
Tema 1.6. Copep:xanue yueOHOro MaTepuana 4
@yHKIMU U TpaduKu @Oynkius, crnocodsl 3amanus (pysknun. ['paduk dyskmum. B3ammuo oOpaTHBIE
¢bynkuuu. OOGnacTh onpeAeneHus W MHOXKECTBO 3HadeHUH ¢yHkuumu. Hynu
¢bynknuu. [IpoMexxyTku 3HaKONOCTOsTHCTBA. YETHBIC M HEUETHBIE (DYHKIIMU
Tema 1.7. Conepxanue yueOHOro MaTepuasa 2
BxonHoi1 KOHTpOIIB Bbruucnienuss u mnpeoOpazoBaHus. YpaBHEHMS M HepaBeHCTBa. lIporpeccum.
OyHKIMH U TpaduKh
KonTtposnbHast pabota no pazneny 1
Pa3nen 2. Crenenu u kopHu. CTeneHHasi, noka3arejibHas u Jorapupmuyeckas pyHkius 60
Tema 2.1. Conepxanue yueOHOro MaTepuasa 4
Apudmerndeckuil KopeHb n— | ApudMeTHUECKUIT KOpEeHb HATypaibHOUN cTerneHu. JlelcTBUS ¢ apudMeTHISCKUMHU
Ol CTETICHU KOpHSIMU N—OW CTEIICHU
Tema 2.2. Coneprxanne y4eOHOT0o MaTepuasa 4
CreneHnu. CranpaprHas | Crenenp c 1enbIM TokaszateneM. CraHmapTHas (opMa 3almucH JIeHCTBUTEIBHOTO OK-01, OK-02,
gopma 3amucH | umcna. Mcnoap3oBanue Hoaxoasmeil popMbl 3amucH JeHCTBUTENBHBIX YHCes JUIS OK-03, OK-04,
JNENCTBUTENBHOTO Yncia pelleHns NPaKTHYECKUX 3aJad M IpeicTaBleHHMs JAaHHbIX. CreneHs ¢ OK-05,
paluoHanbHBIM THoKaszaTeseM. CBoiicTBa creneHu. IIpeoOpa3oBaHMe BBIPAKEHHUIA, OK-06,
COJIEPKAIIMX CTENEHH C PALIMOHAIBHBIM I10KA3aTeNEM OK-07
Tema 2.3. Conepxanue yueOHOro MaTepuasa 2
CrenenHas QyHKIHS CrenenHast ¢QyHKIMS C HaTypaJbHBIM M LeJbIM Toka3areneMm. EE cBoiicTBa u
rpa¢uk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENIEHH
Tema 2.4. Coneprxanne y4eOHOT0 MaTepuasia 6
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HppanuonanbHble ypaBHEHUS
Y HEPAaBEHCTBA

Pemenue uppanvoHalbHbIX YpaBHEHUN 1 HEPABEHCTB

Tema 2.5.
IIpumeHenune CBONCTB
CTENEHHON (QYHKIIUU

Copep:xanue yueOHOro MaTepuana

Vcnonp3oBaHue CBOMCTB CTEMEHHOW (YHKIMM TpPU PEUICHUH YpaBHEHUH U
HEPABCHCTB

KonrtponbHas padora no temam 2.1 - 2.4 paznena 2

Tema 2.6.
[TokazarenbHast byHKIH,
€€ CBONCTBa

Copep:xanue yueOHOro MaTepuana

[Toka3zarenbHas GyHKIMA, €€ CBOMCTBA U rpaduK

Tema 2.7.
[TokasaTenbHbIC ypaBHEHHSI
U HEPaBCHCTBA

Coneprxkanne y4eOHOro Marepuasia

Iloka3zaTennHBIC YpaBHCHUA U HCPABCHCTBA

Tema 2.8.
[Tpumenenue CBOWCTB
NOKa3aTeNbHON (QYHKIUU

Coneprxkanue y4eOHOro Marepuasia

Pemenue nmokaszateabHbBIX ypaBHCHI/Iﬁ H ITOKa3aTCJIbHBIX HCPABCHCTB

KonTponbhas pabora no temam 2.6 - 2.7 paznena 2

Tewma 2.9.

Jlorapudpm Yyuca.
JlecaTuuHbIN

Y HATYPAITBHBIA JTOTapH(PMBI

Copep:xanue yueOHOro MaTepuana

Jlorapudm ymcna. JlecaTUUHBINA U HATYpaJIbHBINA J0rapudMbl

Tema 2.10.
CsoiicTBa norapupmMon

Copep:xanne yueOHOTo MaTepuana

[IpeoOpa3oBaHue BbIpaXXeHU, CoAepKaIUX JJOrapupMbl

Tema 2.11.
Jlorapudmuueckas QyHKIuS,
€€ CBOMCTBA

Copep:xanne yueOHOTo MaTepuana

Jlorapudmuueckas GpyHKIus, e€ cBOMCTBA U rpaduk

Tema 2.12.
Jlorapudpmuueckue
YpaBHEHUS U HEPABEHCTBA

Copep:xanne yueOHOTO MaTepuana

Jlorapudmuueckue ypaBHEHUSI 1 HEPABEHCTBA

Tema 2.13.
Jlorapudmer B mpHpone u
TEXHUKE

IIpodeccnonaibHO OPHEHTHPOBAHHOE COAEPKAHME (COiePKAHME PUKJIAHOIO
MO/LYJIst)

[Ipumenenue norapupma. Mcropust paszutus wmarematuku. Jlorapudmuueckas
cnupais B npupojie. Ee mMaremarmueckue cBoiicTBa. lcmonb3oBaHue rpadukoB
GyHKIUHI A1 “cciael0BaHus MPOLECCOB M 3aBUCHMOCTEH, KOTOpble BO3HUKAIOT MPHU
peLIeHUH 33aa4 U3 PAa3MUHBIX 00JacTel HAYKU M peaibHON JKU3HH

Tema 2.14.

Coneprxanue yaeOHOTo MaTepuasa
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[Tpumenenue Pemienue norapupMudeckux ypaBHEHHH U HEPAaBEHCTB
naorapupmoB k  pemenuto | Konrponbhas pabora mo temam 2.9 - 2.12 paznena 2
3aja4
Paznen 3 IlpsiMble ¥ JIOCKOCTH B NPOCTPAHCTBE 20
Tewma 3.1. Coneprxkanue y4eOHOro MaTepuasia 4
IloBropenue r1utanumerpuu. | OcHOBHBIE (GUTYphl, (GaKkThl U Teopembl IUIAaHUMETpud. OCHOBHBIE TMOHSATHA
OcHOBHBIE IOHATHUSA | cTepeoMeTprr. Touka, mpsMasi, IUIOCKOCTh, TpocTpaHcTBo. [loHstne 00
CTepEOMETPUH aKCMOMAaTHYECKOM TIOCTPOCHHUU CTEPEOMETPHUU: AaKCHOMBI CTEPEOMETPHUH U
CJICICTBUS U3 HUX
Tewma 3.2. Coneprxkanue ydeOHOro Marepuasia 6
[TpsiMbIe U MIIOCKOCTH B3auMHOe  pacrnonokeHue IpsAMBIX B IIPOCTPAHCTBE:  IE€PECEKAIOLIUECs,
B IIPOCTPAHCTBE. | MapaJUleNbHbIE W CKpEIIMBaIoOUIvecs TpsMmble. [lapamienbHOCTh TPSAMBIX U
[TapannenbHOCT,  OPAMBIX, | TNIOCKOCTEH B MPOCTPAHCTBE: NapajUielibHbIE TPsSMbie B IPOCTPAHCTBE,
pSIMOi " IUIOCKOCTH, | MapajuIeIbHOCTh TPEX NPSMBIX, MapaUICIbHOCTh MPSMOW M IUIOCKOCTH. YTIIBI C
IUIOCKOCTEH COHANpABICHHBIMU CTOPOHAMH, YIOJl MEXAY MNpsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIOCKOCTE!: MapauleIbHbIe IOCKOCTH, CBOMCTBA MapauIeIbHbBIX
iockocteil. IIpocreifne nmpocTpaHCcTBEHHbIE (UIYphl HA IUIOCKOCTU: TETpa’Jp,
KyO, mapajuieNenuIe], TOCTPOSHHE CeUSHHH
Tema 3.3. Conepxanue yueOHOro MaTepuasa 2
[eprieHAUKYIAPHOCTH [leprieHAUKYIAPHOCTh MPSIMOM W IUIOCKOCTH: HEpPHEHJIUKYJISPHbIE NpsSMbIE B
HPSMBIX MPOCTPAHCTBE, NPSMBIC TMapajuleibHbIe ¥ TEPICHINKYISIPHBIE K TUIOCKOCTH,
U TIOCKOCTEH NPU3HAK MEPIEeHAUKYISIPHOCTH MpsIMOH M IUIOCKOCTH, TEOopeMa O NpsSIMOM
MEPIIECHIUKYIISIPHOHN TIIOCKOCTH
Tema 3.4. Copep:xanne yueOHOT0 MaTepuana 4
VYrael  MexAy — NpsAMBIMU | YTIIBI B MPOCTPAHCTBE: YTOJI MEXIY MPSMOW M IUIOCKOCTBIO, IBYTPAHHBIA YTOI,
U TIOCKOCTSIMU JUHEWHBIA Yo ABYTpaHHOTO yria. [lepneHauKyssp U HaKJIOHHBIE: pACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM IO TUIOCKOCTH, TIPOCKIHs (PUTYpHI Ha
IUIOCKOCTh. [IepHeHIuKyIsIpHOCTh IUIOCKOCTEH: TNpHU3HAK MepHeHIUKYISIPHOCTH
JBYX mockocteil. Teopema o TpEX nmeprneHIuKyIspax
Tema 3.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (COep:KaHNe NPHKJIATHOIO 2
[IpsiMbIe U TIIOCKOCTH MOYJIs1)
B IIPAaKTUYECKUX 3a/1auax PacnonoxeHne npsMbIX U IUIOCKOCTEH B OKPY’KaloILeM MUpe (TIPHPOJIE, HCKYCCTBE,
apXHUTEKType, TEXHUKE). Perenne nmpakTHKO-OpueHTHPOBAHHBIX 33124
Tema 3.6. Copepxanne yaueOHOTo MaTepuana 2

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
[IK 2.4
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OcHOBHBIE B3auMHoe pacnosnoxeHHe NpsAMBIX U IUIOCKOCTeW B mpocTpaHcTBe. [loctpoenue
IPOCTPAHCTBEHHBIC PUTYPBl | CEYCHUN
U UX B3aUMOPACIIOJIOKEHHE KonTponbnas pabora no pazzgeny 3
Pa3nes 4. KoopanHaThl M BeKTOPBI B IPOCTPAHCTBE 16
Tema 4.1. Coneprxkanne y4eOHOr0o MaTepuasia 4
Bekropel B mpocTtpaHcTBe. | BekTop Ha IUIOCKOCTH M B mpocTpaHcTBe. CIIOKEHHE M BBIYMTAHHE BEKTOPOB.
JleiicTBus C BEKTOpaMu VYMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIAHAPHBIM
BektopaM. [IpaBuno mnapamienenunena. Pemenue 3agay, CBSI3aHHBIX  C
IIPUMEHEHHEM IPaBUJI JEWCTBUH ¢ BEKTOpaMH
Tema 4.2. CopepxaHue yueOHOro Marepuaia 6
KoopauHnatsl B | [IpsmoyronbpHas cucreMa KoopAMHAT B MpocTpaHcTBe. KoopauHaTsel BekTopa.
npocrpanctse. [Ipocrenmue | [Ipocreiimme 3amaun B KOOpAMHATaxX. YTod MeXAy Bekropamu. CkaaspHOe OK-01, OK-02,
3aaun IIPOM3BE/ICHNE BEKTOPOB. BhIUnCiIEHHE YIVIOB MEXIY NPSMBIMH U IJIOCKOCTSMHU. OK-03, OK-04,
B KOOpAMHATax KoopanHaTHO-BEKTOPHBIM METO TP PEILICHUH T'€OMETPUUYECKHUX 3a]au OK-05, OK-06,
Tema 4.3. IIpodeccnona/ibHO OPHEHTHPOBAHHOE COAEPKAHME (COAepPKAHME NPUKJIIATHOIO 4 SII{<-2O Z
[TpakTUKO-OPHUEHTUPOBAHHBIE | MOYJISA) ’
3aJaud  Ha KoopauHaTHOW | KoopnuHaTHas TUIOCKOCTh.  BBIUMCIIEHME  pacCTOSHWUN W IUlomaaed  Ha
IJIOCKOCTH KOOPJAMHATHOM TIOCKOCTH. KOIMUeCTBEHHBIE PACUETHI
Tema 4.4. Coneprkanne y4eOHOro MaTtepuasia 2
Pemenue 3a1a4y Ha | KoopAMHATHO-BEKTOPHBIA METOJ NPHU PEIICHUN I€OMETPUYECKHUX 3ajad. PemieHue
KOOpJUHATBI 3a/la4, CBSI3aHHBIX C NPUMEHEHUWEM NpaBWJI JEMCTBUM C BEKTOpamMH. 3ajauu
Y BEKTOPHI IJIAHUMETPUH M CTEPEOMETPUN U METOJIBI UX PEILICHUS
Kontponbnas padota no pasaeny 4
Paznen 5. OcHoBbl TpUroHoMeTpun. Tpuronomerpuueckune pyHKIUH 38
Tema 5.1. Coneprxanne y4eOHOT0o MaTepuasa 4
OCHOBBI TPUTOHOMETPUHU CuHyC, KOCHMHYC M TaHIEHC YHCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHTEHC  YKMCJIOBOTO  apryMeHTa.  TpUTrOHOMETpUYecKas  OKPYXKHOCTb, OK-01, OK-02,
orpeJieIeHue TPUTOHOMETPUUYECKUX (DYHKIIMH YHUCIOBOTO apryMEeHTa OK-03, OK-04,
Tema 5.2. Coneprxanne y4eOHOT0o MaTepuasa 6 OK-05, OK-06,
OcHoBHbIE [Ipeo6pa3zoBanue TPUTOHOMETPUUECKUX BBIPAKECHUI. OcHOBHBIE OK-07
TPUTOHOMETPHUYECKHE TPUTOHOMETPHUYECKUE (POPMYJIBI [K 2.4
TOKJIECTBA
Tema 5.3. Coneprxanue yueOHOro MaTepuasia 6
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[lepuonuueckue  ¢pynkuuu. | Gynxnus. Ilepuoguueckue ¢yHkuuu. TpuroHoMmerpudeckue (QyHKIUM, HX
Tpuronomerpudeckue CBOWCTBA U TpapuKu
byHKIUA
Tema 5.4. Copepxanne yaeOHOro MaTepuana 2
[IpeobpasoBanue rpapukos | CxkaTtue U pacTsHKEHUE rPapUKOB TPUTOHOMETPUUESCKHUX (PYHKIIH.
TPUTOHOMETPUUECKHUX [IpeoOpaszoBanue rpad kOB TPUTOHOMETPUIECKUX (PYHKITHIA
byHKIHHA
Tema 5.5. IIpodeccuoHaIbHO OPUEHTHPOBAHHOE CO/lep:KaHUe (copepKaHHe MPUKJIAJTHOTO 6
Onucanune MO/LYJIst)
[IPOU3BOJACTBEHHBIX Vcnonp30BaHne CBOWCTB TPUTOHOMETPHYECKHX (YHKIHMHA B TPOQecCHOHATHHBIX
IPOLIECCOB € NOMOWIBIO | 3amayax. Mcnonp3oBaHue rpagukoB (YHKUIUE JUIS HCCIEIOBAHUS IPOLIECCOB H
rpaduKoB PyHKITHIA 3aBHCUMOCTEH, KOTOpPBhIE BO3HUKAIOT IMPH PEHICHWH 3a7ad W3 JAPYIHX y4eOHBIX

JMCLUIUIMH M peajibHOM JKU3HU
Tema 5.6. Coneprxkanne y4eOHOro Marepuasia 2
OO6patHbie Ob6patnbie ¢ynkiuu. OOpaTHble TpUroHomeTpudeckue QyHkuuu. Mx coiicTBa u
TPUTOHOMETPUYECKHE rpaduxu
byHKIIMHN
Tema 5.7. Coneprxanne y4eOHOro MaTepuana 6
Tpuronomerpuyeckue Perienue TpUroHOMETpHUUECKUX ypaBHEHUN
ypaBHEHHS
Tema 5.8. Coneprxanue yueOHOro MaTepuaa 4
Tpuronomerputeckue [IpuMepsl  TPUTOHOMETPUYECKHE  HEPABEHCTBA. Pemrenne  mpocreimmx
HEpaBCHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB B TOM YHUCIIE C HCIIOIb30BAHUEM CBOMCTB

byHKIMIA
Tema 5.9. Conepxanue yueOHOro MaTepuasa 2
Pemenne 3afa4 | TpuroHOMeTpHUYeCKHne BRIPKEHNS], YDAaBHEHHSI 1 HEPABEHCTBA
TPUTOHOMETPHUHU KonTtponbHas paboTta no pasueny 5
Paznen 6. [Ipon3Boanast pyHKUMH, ee MPUMEHEHUE 38
Tema 6.1. MonoronHocTs | Cofepkanue yueOHOro MaTepHana 2 OK-01, OK-02,
GyHKIMY. OxcTpeMmyMsl | [IpOMEKYTKM MOHOTOHHOCTH (QYHKIMH. MakCHMyMbl M MHHMMYMbI ()yHKIHH. OK-03, OK-04,
GyHKIUH. Touku | HauGospluee 1 HanMeHbIIee 3Ha4eHne (yHKIIUKM HA POMEKYTKE OK-05, OK-06,
SKCTpEMyMa OK-07
Tema 6.2. ITonsTHe CojepxaHue yueOHOTro MaTepHana 6 1K 2.4

0 HEMPEPHIBHOCTH (PYHKIMH

HenpepwiBable GhyHKIIMU. MeTo HHTEPBAIIOB JJIsl pEIICHIS] HEPABEHCTB
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Tema 6.3.
[IpousBoanas pyHKIUU

Copep:xanue yueOHOro MaTepuana

[IpousBonnas Qynkuun. IlpowsBomHbie 3ieMeHTapHBIX (QyHKIUH. DopMyssl
HAaXO0XJACHUs TPOU3BOIHOM CYMMBI, IPOU3BEAEHUS U YACTHOIO

Tema 6.4. Copepxanne yaeOHOro MaTepuana

['eomeTpuyeckuit CMBICII | ['eoMeTpUYECKUN CMBICT TMPOU3BOMHON (YHKIMH — YIJIOBOH KOd(duImeHT

IIPOU3BOJHON KacaTenbHON K TpaduKy (QYHKIMHM B TOYKE. YpaBHEHHME KacaTelIbHOH K Tpaduky
byHKIHH

Tema 6.5. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAepPKaHue (Colep:KaHue NPHKJIATHOIO

dusnueckun CMBICH | MOAYJIst)

IIPOU3BOJHOU Ousnyeckuii (MEXaHUYECKHU) CMBICT INpou3BoaHOW. [IpumMeHeHHe NpPOM3BOIHON

B po(ecCUOHANBHBIX | IS ONPEAETICHUS CKOPOCTH IpoIlecca, 3aJaHHOTr0 (GOpMyIIoi Wik rpadukoM

3a/1a4ax

Tewma 6.6. Copep:xanue yueOHOro MaTepuana

[IpuMeHeHne  MIPOM3BOIHOM
K MCCIEIOBAaHUIO (YHKLIUN

Bospacranne u yObiBaHMe (YHKIMM, COOTBETCTBHUE BO3pPAaCTaHUs U yOBIBaHUSA
GyHKIMK 3HAKy MPOW3BOAHOH. lIpuMeHEeHHMe MPOU3BOJHOW K HCCIEIOBAHUIO

Ha MOHOTOHHOCTh U | GyHKUUH HA MOHOTOHHOCTb U SKCTPEMYMBI.

OKCTPEMYMBI

Tema 6.7. Coneprxanue yueOHOro MaTepuasa

Uccnenosanue GyHKuMA | Anroput™ MccienoBaHus (GYHKIMI M MOCTPOCHHsS ee rpaduka C MOMOLIBIO

Y TIOCTpOEHHE TpaPUKOB

npon3BoHOM. [locTpoeHne rpagkoB MHOTOWJIEHOB € MCIOJIb30BAaHUEM armapara
MaTEeMaTHYECKOro aHanu3a. Victopust pa3BUTHSI MATEMaTHYECKOTO aHAIN3a

Tema 6.8.

Haubonbiiee 1 HanMeHbIee
3HaueHuss  (QyHKIMH  Ha
OTpEe3Ke

Coneprkanne y4eOHOro MaTtepuasia

Haxoxxnenne HamOONbIIEro M HAMMEHBIIETO 3HaueHWs (YHKIMH Ha OTpe3Ke.
[IpumeHeHne NpoU3BOIHOM AJIl HAXOXKIACHHSI HAWTYUIIero pelieHus B MPUKIaIHbIX
3ajjayax, JJIs OINpeAeTeHUs CKOPOCTH IIpolecca, 3aJaHHoro Qopmysoil wmm
rpaduxom

Tema 6.9.

Haxoxxnenne onTMManbHOTO
pe3yiprara C  IOMOLIBIO
MIPOU3BOIHOMN B
MIPAKTUYECKUX 3aJa4ax

IIpodeccnonaibHO OPUEHTHPOBAHHOE COAEP:KaHUeE (COlepPKaAHNe MPUKJIATHOTO
MO/1YJIfA)

HpI/IKHaI[HBIC 3aga4d, B TOM YHUCJIIC COIMAJIBbHO-3KOHOMHYCCKOI'O U (I)I/IBI/I‘-ICCKOTO
XapakTepa, X pCIICcHUEC CPpCACTBAMU MATEMATHYCCKOI'0 aHajIn3a

Tema 6.10. Pemrenue 3amau.
[IpousBoanas GbyHKIHY,
ec MPUMEHEHHE

Coneprxanne y4eOHOTo MaTepuasa

HuddepenuupoBanue  ¢ynkumii. VcciaenoBanue  QyHKOME € [MOMOIIBIO
npon3BoaHoi. Hanbosnpiiee n HanMeHbIIee 3Ha4eHUs QyHKINN
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‘ KontposbHas pabota no pasaeny 6

Pa3nes /. MHOrOrpaHHHUKH U Tesla BpalleHUs 46

Tema 7.1. Coneprxkanue y4eOHOr0o MaTepuasia 2

MHororpaHHuKu [loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOTPAaHHUKA

Tema 7.2. Copep:xanne yaeOHOro MaTepuana 2

[Tpuzma. ITpamas | [Ipusma: n-yronbHas nmpu3Ma; TpaHH ¥ OCHOBAHHUS NMPHU3MBIL; MpsiMasi ¥ HAKJIOHHAS

Y TIPaBUJIbHAS TIPU3MBI npu3Mbl; OOKOBas M TIOJIHAS TOBEPXHOCTb MPU3MBL. DIEMEHTHI IPU3MBI.
[IpaBunbHas npuszma

Tema 7.3. Copep:xanue yueOHOro MaTepuana 2

[Tapannenenunen, kyo [Tapannenenunen, NpsIMOYTOJbHBIN Mapaiesnenunen] ©u ero cpoiicta. Kyo.
Ceuenue ky0a, napajienenumneaa

Tewma 7.4. Coneprxkanne ydeOHOro Marepuasia 2

[Mupamupa. IIpaBunbHas | [lupamuga: n-yroibHas NUpaMuAa, TPaHU M OCHOBAHHE NHpPaMUIbL; OOKOBas M

nipamMua. VYceuennas | mosHas TOBEPXHOCTh MHUPAMHUJBL; MIPABHIbHAS U yCEUEHHAS MUPAMUAA. DJISMEHTHI

nupamuja nupamMuibl. Berarcienue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, AMAroHalu, YIibl

Tewma 7.5. Coneprxanne y4eOHOro MaTepurana 2

boxosas 151 nojHas | [Inomans OGOKOBOM NOBEPXHOCTM M TOJHOM MOBEPXHOCTH MPSIMON HpPU3MBI,

TMOBEPXHOCTH IIPU3MBI, | TIJIOIIAb OCHOBAHUM, TEOpeMa 0 OOKOBOM MOBEPXHOCTH MpsIMOi npu3Mbl. [1nomans

NUpaMU/IbI OOKOBOM TOBEPXHOCTM M TOBEPXHOCTH MPABWIBHOW NHpaMHJbl, TeopeMa o
ionia v GOKOBOM MOBEPXHOCTH YCEUEHHON MUpaMUIbl

Tema 7.6. Copep:xanne yueOHOTo MaTepuana 2

JIBXKeHHuE B OpPOCTpaHCTBE. | /IBikeHne B mpocTpaHcTBe. CHUMMETpUss B TIPOCTPAHCTBE:  CHMMETPHS

CumMeTpus B IPOCTPAHCTBE | OTHOCUTEIBHO TOYKH, MPSMOH, TIOCKOCTH. DJIEMEHThl CHMMETPHH B MUpPaMUIaX,
napajuleJIenuneaax

Tema 7.7. Coneprxanne y4eOHOT0o MaTepuasa 2

[IpaBunbsHbIE [loHsiTHEe mNPaBUIBHOTO MHOTOTPAaHHUKA; MpaBWJIbHAs TMpU3Ma U MpaBUJIbHAA

MHOTOTpaHHUKH, UX | mUpaMujia; NIpaBUJIbHAs TPEyrojibHas MUpaMUa U MPaBWIbHBIN TeTpa’ap; KyoO.

CBOICTBa IIpencraBieHne o0 NpaBUIBLHBIX MHOTOIPAaHHUKAX: OKTa’p, AOJAEKAdAP U UKOCABP.
JIBukeHHe B MPOCTPAHCTBE.  ODJIEMEHTbl CUMMETPUHM B MPAaBHIbHBIX
MHOTOTpaHHUKAX

Tema 7.8. Cummerpus B | [IpodeccHoHAILHO OPHEHTHPOBAHHOE COdEPKAHUE (COTePKAHUE TPUKIIATHOTO 6

npodeccun. CeueHus | MoayJist)

MHOT'OIPAHHUKOB CuMMeTpusi B TpHPOJE, ApPXMUTEKType, TEeXHUKEe, B ObITy, B Mpodeccuu.

OK-01, OK-02,

OK-03, OK-04,

OK-05, OK-06,
OK-07
I1IK 2.4
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B npodeccuoHaIbHBIX
3a1a4ax

Hcnonp30oBanue ABMKEHUH B HPOCTPAHCTBE IPU PEIICHUH NPO(eCcCHOHATBHBIX
3agad. CeueHust mpusMmbl U nupamuabl. [locTpoeHue cedeHUil MHOTOTPaHHUKOB,
UCTIONIB3YyS METOJ CJIEJOB. BBINOJIHEHHE BBIHOCHBIX IUIOCKMX YepTexed U3
PHUCYHKOB ITPOCTHIX 00BEMHBIX (UTYp (BH] CBEPXY, COOKY,CHU3Y)

Tema 7.9. Coneprxkanne y4eOHOr0o MaTepuasia

wmmsmp, ero | lunuaapuyeckas MOBEPXHOCTh, 00Pa3yIOMIKE HIUHAPHIECKON MOBEPXHOCTH, OCh

COCTAaBJISIIOLIHUE. CedeHue | mumuHIApHYECKOW TOBepXHOCTH. LMnmMHAp: ocHOBaHWsS W OOKOBas MOBEPXHOCTH,

LUIUHAPA oOpasylomiass ¥ OCh; IUIONMAAb OOKOBOW M TOJHOW MOBEpXHOCTU. M300paxkeHue
UWIMHIpa Ha TiockocTH. Pa3Béprka nunuuapa. CedeHus UMIMHIPA (ILIOCKOCTHIO,
MapajuieIbHON WK MEPIEHINKYISIPHON OCH IIMJIMH]IPA)

Tewma 7.10. Copep:xanue yueOHOro MaTepuana

Konyc, ero cocrasnsromue.
Ceuenue koHyca

Konunyeckas noBepXxHOCTb, 00pa3yrolre KOHNYECKOM MOBEPXHOCTH, OCh U BEPILINHA
KOHUYeckoil moBepxHocTu. KoHyc: ocHOBaHMe W BepuinMHa, oOpa3ymoolas U OCh;
o111 O0KOBOW M MOJIHON NOBEPXHOCTH

Tema 7.11.
VYceuennblii konyc. CeueHue
YCEYEeHHOr0 KOHyca

Copep:xanue yueOHOro MaTepuana

Yced€HHBIN KOHYC: 00pasylolie U BbICOTa; OCHOBaHHUS M OOKOBas MOBEPXHOCTb.
N3o0Opaxkenne koHyca Ha IUIOCKOCTH. Pa3éprka konyca. CedeHHs KOHYca
(IJI0CKOCTBIO, TapajlIebHOW OCHOBAaHHMIO, M IUIOCKOCTBIO, IMPOXOSMIEH uvepe3
BEPILHHY)

Tema 7.12.
[ap u chepa, ux ceueHus

Copep:xanne yueOHOTo MaTepuana

Cdepa u map: neHTp, pagnyc, AMaMeTp; oAb OBEpXHOCTH cdepbl. BzanmHoe
pacmonoxkeHue cdepsl W IUIOCKOCTH; KacaTeldbHas IIJIOCKOCTh K  cdepe.
N3o0paxkenue cdepsl, mapa Ha maockocTi. CedeHus mapa

Tema 7.13.

ITonstne 00 o00BeMe Tena.
OO0beMbl MHOTOTPAaHHUKOB U
TEJ BpaIICHUS

Copep:xanne yueOHOTo MaTepuana

[Tonsitue o0 o6béMe. OcHOBHBIE cBOMcTBa 00BEMOB Ten. OO0bEM NUPAMUIBL,
MPU3MBI IWIMHJPA, KoHyca. O0BEM 11apa U riomaab chepbl

Tema 7.14.
O0BeMBI nu TUIOIIA N
MOBEPXHOCTEH MOJOOHBIX Tell

Copep:xanne yueOHOTO MaTepuana

[Tono6ubIe Tena B mpoctpaHcTBe. COOTHOMICHUS MEXTY TUIOIIAIMU TOBEPXHOCTEH
A 00bEMaMU MMOJOOHBIX TEN

Tema 7.15.

KombOunanuu
MHOTOTPAaHHUKOB  HU  TeJ
BpaIleHus

Conepkanuie yaeOHOro MaTepuana

MHororpaHHuK, ONMUCaHHBIM Okoso cdepbl. Cdepa, BOUCAaHHAS B MHOTOIPaHHHMK
WIH B TEJIO BpaleHus.. MHOrorpaHHUK, BOMCAHHBIN B TEJIO BPALICHUS
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Tema 7.16. IIpodeccuonajbHO OPHEHTHPOBAHHOE Colep:KaHue (CoepKaHue MPUKJIATHOTO 4
KombOunanuu MOLYJIs1)
TE€OMETPUYECKUX  Ten  Ha | Mcmonb3oBaHWe KOMOMHAIIMI MHOTOTPAHHUKOB U TEJ BPAIICHHUS Ha MMPAKTHKE
IPaKTUKE
Tema 7.17. Pemenne 3amau. | ComepikaHue ydeOHOro Marepuasia 2
Mpnuororpanauky M Tena | Beruncnenne  BenMuuH  (ANMHA,  yrod, 00BeM, IUIOMIAAb  [OBEPXHOCTH)
BpALICHUS TC€OMETPHUECKUX (DUTYD, UCTIONIB3YS H3YYCHHBIC ()OPMYJIIBI M METOJIBI
KontponbHas pabora
Pa3nes 8. [lepBooOpa3nasi pyHKUMH, ee IPUMEHEHH e 14
Tewma 8.1. Copep:xanue yueOHOro MaTepuana 4
[lepBooOpa3nas ¢pyHKIHN IlepBooOpasnast. Tabmuma nepBooOpasHBIX
Tema 8.2. [Tnomans | Conepkanue yueOHOro MaTepuana 4
KPUBOJIMHENHON  Tpaneuuu. | IHTerpai, ero reoMeTpuieckuii u pusnueckuii cMpIci. Berauciienne nHTErpana mno
dopmyina Hprorona — | dbopmyne Hetotona-Jleitouuia
JleiiOHuna
Tema 8.3. IIpodeccnoHaIbHO OPHEHTHPOBAHHOE cOep:KaHue (Co/iepKaHne MPUKJIATHOTO 4
OrnpeneneHHbIi UHTETpaJl | MOLYJIsA)
B npodeccuoHanbHOH | Pemienue 3a1ay Ha MpUMEHEHHE MHTErpaia Uil BEIYUCICHUST (U3HYCCKUX BETUYUH
NeSITeTbHOCTH U )KU3HU W TUTomaiei OK-01, OK-02,
Tema 8.4. Pemenne 3amau | ConepxaHue yueOHOro MaTepuaia 2 OK-03. OK-04
Ha HaxoxxaeHue | [lepBooOpasHas 1 HHTErpa OK-0 5’ OK-061
nepBooOpazHoOH u ee | KontponbHas pabora 1o pazaeny 8 OI,<-07 ’
IpUMEHEHHE u MK 2.4
Paznen 9. Teopusi BeposiTHOCTEl M CTATUCTHKA 32
Tema 9.1. CopepxaHne yaeOHOro MaTepuaa 2
[pencraBnenne nanHeX | [IpencraBnenne AaHHBIX ¢ momoumiplo  Tabmun u auarpamm.  CpenHee
U OIMCaTeNnbHas CTATUCTHKA | apudMeTHYecKoe, MeAnaHa, HauOoybllee W HaWMEHbIee 3HA4YCHHWs, pa3Max,
JMCIIEPCHUs], CTAHAAPTHOE OTKJIOHEHHE YHCIIOBBIX HAOOPOB
Tema 9.2. IIpodeccnonanbHO OPHEHTHPOBAHHOE COAEPKaHUe (COep:KaHMe NPUKJIATHOIO 4
CocraBnenue TaOIUL] | MOIYJIsI)
U larpaMM Ha IpakTHKe IlepBruyHas 06pabOTKa CTATUCTUYECKUX JaHHBIX. | paduueckoe UX MpercTaBIeHUE.
Haxoxnenne cpeqHMX XapaKTepHCTHK, HaONIONaeMbIX TaHHBIX. [IpuMeHeHue
CTaTUCTHYECKUX METOIOB JJIsl peiieH s Mpo(ecCHOHAIBHBIX 3a/1a4
Tewma 9.3. Coneprxanne y4eOHOT0 MaTepuasia 4
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Onepanuu HajJ COOBITHIMH,
HaJ BEPOSITHOCTSIMHU.
YcnoBHast BEpOSITHOCTD

CrnydaifHple SKCHEPUMEHTHI (OIBITBI) M CIIyYailHbIE COOBITHS. JIEMEHTAapHBIC
coObITHS (MCXObI). BEpoATHOCTH CilydalHOTO COOBITHS. BIM30CTH YacTOTHI U
BEPOATHOCTH cOObITHI. CiyualiHbIe ONBITHI C PABHOBO3MOKHBIMH 3JI€MEHTApHBIMU
coObITUSIMH.  BeposTHOCTH  COOBITHII B ONBITaX C  PABHOBO3MOXKHBIMU
JJNIeMEHTapHBIMU  cOObITHSIMU. Omnepauud Hajg  COOBITHSMH:  TEepecedeHHe,
o0BEIMHEHNE, TPOTHBOIIOJIOKHBIE CcOObITUS. Jluarpammer Diinepa. Dopmyna
CIIOKEHHUS BEpPOSTHOCTEM. YCIIOBHAs BEPOSTHOCTb. YMHOXEHHUE BEPOSITHOCTEH.
Hepeso cityyaiiHOro sxkcnepuMenTa. @opmysa nojHou BeposiTHocTu. HezaBucrumbie
COOBITUSA

Tema 9.4.
DIeMEHTBl KOMOMHATOPUKH

Coneprxkanue y4eOHOro Marepuasia

KomOunatopaoe mpasuino ymHokeHus. IlepectanoBku u ¢akropuan. Yucno
coyeranuii. Tpeyronsauk [lackans. @opmyna bmaoma Herotona

Tema 9.5. IpodeccnonabHO OPUEHTHUPOBAHHOE CO/leP:KaHUe (COAepP:KaHHue MPUKJIIATHOTO
BepositHOCTB MOYJIs1)

B npodeccuoHaNbHBIX | BbIUUCICHUE BEPOSITHOCTEH C UCMOJIb30BaHUEM (opMysl KOMOMHATOpUKH. OIleHKa
3amaqax BEPOATHOCTH  COOBITHSI B NPOPECCHOHANBHOM  JeATeNbHOCTH.  Pemenue
npoeccCHoHANBHBIX 33]1a4 HA BEPOSTHOCTH COOBITHS

Tema 9.6. Copepxanne yaeOHOT0 MaTepuaa

Cepun  mocnegoBaTelbHBIX
HUCIIBLITAHUN

bunapHblif ciydaiiHbIi ONBIT (MCIBITAaHUE), ycmex M Heynada. HesaBucumble
ucnelTanud. Cepust HE3aBUCHMBIX HCIBITAaHWW A0 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX UCIBITAHUN bepHymm

Tema 9.7.

Crny4aiinbie BEITMYUHBI
U pacIpenescHus.
Maremarnueckoe OXXHUIaHUE
CIIy4yallHOH! BEIUYMHBI

Copep:xanne yueOHOTo MaTepuana

Crnydaiinas BenuunHa. Pacnipenenenue BeposiTHocTel. JlnarpamMma pacmipeieseHusl.
[Ipumepsl pacmpeneneHuid, B TOM 4YHCIIe, T€OMETPUYECKOE U OMHOMHUAIHHOE.
YuciaoBble XapaKTEPUCTHUKU cnyqaﬁme BCIIMYHMH: MAaTEMAaTHYCCKOC OXHIAaHUC,
JUCTIEPCHUSl U CTaHJAPTHOE OTKIJIOHEHUe. [IpuMepsl MpUMeHEeHHsT MaTeMaTUYECKOTro
OXUJaHusa, B TOM 4YHUCJIEC B 3aJadyax U3 HOBCC}IHGBHOﬁ JKU3HU. MaTtemaTtudeckoe
OXUJaHWe OMHAPHOM cimy4yailHOW BeTMYMHBI. MaTeMaTHUeCKOe OXHUIaHUE CYyMMBbI
CJ'Iy‘-IaI\/IIHI)IX BeIIM4YMH. MaTeMaTndeckoe OXHIAHUC U JUCIIEPCHUA TCOMETPUUCCKOI'O
1 OMHOMUAJIBHOTO pacIpe/IeTIeHHA

Tema 9.8.

3akoH  OONIBIIMX  YHCeN
HenpepsiBHBIE  CiiydaiiHbIE
BEJIMYUHBI (pacIpeieIeHUs).

Conepkanrie ya4eOHOro MaTepuana

3aKkoH OOJBIIMX YHCEN M €ro posib B Hayke, MpHpoJie U obuiecTBe. BriOopouHbIii
MeToA uccienoBaHui. [IpuMepsl HENpPEepBIBHBIX CIIy4alHBIX BeIW4YuH. DYyHKIUA
IJIOTHOCTU pacupeneneHus. PaBHOMEpHOE pacnpelneneHue M €ro  CBOMCTBA.
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HopwmanbHoe pacripenenenue

Ilousrue o HOPMAaJIbHOM pacrpeaciICHNn

Tema 9.9. Pemenue 3amau | Conepkanue yueOHOTO MaTepualia 2
KOMOMHATOPUKH, CTaTHUCTHKH | DjeMeHThl KoMmOuHaTOpuku. CoOObITHE, BEPOSTHOCTH COObITHS. CIOXKEHHE |
U TEOPUH BEPOSITHOCTEH YMHOKEHHE BEPOSTHOCTEH
KontposbHas padota no pasaeny 9
IIpodeccuoHaIbHO OPHEHTHPOBAHHOE coJep:Kanue. BapuaTuBHBINA NPUKJIATHON MOIYIb 26
Pa3nen 10. MaremaTudyecknii NpaKTHKYM 26
Tema 10.1. Coneprxkanue y4eOHOro MaTepuasia 4
Martpuiibl 1 OnpeaeInTenn Crioco0pl pelieHus cucTeM JIMHEWHbIX ypaBHeHUH. [lonsTus: matpuua 2x2 u 3x3,
onpeaenuTenb MaTpulibl. Meton [Maycca perieHusi CUCTEM JTUHEHHBIX YpaBHEHUM.
Pemenne npuknagaeix 3a1ad. [I[ppumenenne Matpun B HTHGOpMaTHKe
Tema 10.2. Copep:xanue yueOHOro MaTepuana 4
DNIEeMEHTHI BeKTOpHOMU | KommmanapHsle BekTOphl. PasnoxkeHwe BeKTOpa IO TpeM HEKOMIUIAHAPHBIM
anreopsl BEKTOpaM. YpaBHEHHE IUIOCKOCTHU. ['eoMeTpuyecKuil CMBICT oOmpenenuTens 2x2.
Penrenue npukiaaHpIX 3a1a4y
Tema 10.3. Copep:xanue yueOHOro MaTepuana 4
KommuiekcHbie unca [Tonatne xomruiekcHOTro umcia. COnpsoKeHHBIE KOMIUIEKCHBIE YHCa, MOIYIb H
apryMeHT KOMIUIEKCHOro uucina. @Popma 3amMcd  KOMIUIEKCHOTO — 4uclia
(reomeTpuueckasi, TpPUTOHOMETpUYECKas, anreOpanueckas). Apudmernyeckue OK-01, OK-02,
NENUCTBUS C KOMILJIEKCHBIMH YHCIIaAMH OK-03, OK-04,
Tema 10.4. Coneprkanne y4eOHOro MaTtepuasia 4 OK-05, OK-06,
['padsr [Tonsitue rpada. Ces3Hbll rpad, nepeBo, LUK rpad Ha IUIockocTH. Pemienue OK-07
MpHUKJIaIHBIX 3a70a4. [Ipumenenue rpada B nHpopMaTHKE IIK 2.4
Tema 10.5. Coneprkanne y4eOHOro MaTepuasa 4
3anaun MareMaTudeckoi | Bapmaumonusiit  psa.  Ilomuron wactor u  rucrorpamma. CTaTHCTHUECKHE
CTaTUCTHKH XapaKTEPUCTHKH Psijia HAOII0TaeMbIX JTaHHBIX
Tema 10.6. Copepxanne yueOHOT0 MaTepuana 4
Jlornueckue onepauuu | Jlornyeckne omnepauuun. [IpuMenenune auarpamMm Oinepa—BeHHa mis pemeHue
C MHOXXECTBaMH TEOPETUKO-MHOKECTBEHHBIX 337a4y IMpO(ecCHOHATbHON HANpaBICHHOCTH, 3ajad
WHPOPMATHKA M JPYTUX YUYEOHBIX JAUCHUIUIMH W ISl ONHMCAaHUS peabHBIX
MPOLIECCOB U SIBJIICHUI
Tema 10.7. Coneprxanne y4eOHOTo MaTepuasa 2
Pemenue 3aga4 | [IpuMeHeHne U3YYEHHBIX MaTeMaTH4YeCKMX (PAKTOB K pEIICHHI0 33aJad U3
MaTeMaTHYECKOTO pa3nuYHbIX 001aCTE HAYKHU U PEeIbHOM KU3HU

29



IPAKTUKyMa ‘ KonTponbnas pabora no pazgeny 10

IIpomeskyTouHasi arTecTanus B popme nuddepeHmpoBanHoro 3a4yera, | cemectp 2
IIpomexyTouHasi aTTecTamus B popme 3k3aMeHa (C KOHCYIbTaluel 1 NOATOTOBKOM K dk3aMeny), |l cemectp 18
Bcero: 330
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3.YCJIOBMS PEAJIMZALIUU TPOT'PAMMBI
OBIIEOBPA3OBATEJBHOI'O YYEBHOI'O IPEJMETA
OVIL.04Y <MATEMATHUKA»

3.1. Jlisa peaju3anyvu NMporpaMMbl y4eOHOro mpeaMera J0JKHbI ObITh
NpexyCMOTPEeHbI CJieAyolHe creualbHbie MOMeleHus :

KabOuHeTr MaTeMaTHKu U I/IHd)ODMaTI/IKH JJIA JICKIIMOHHBIX W HPAKTHYCCKHX

3aHSITUN

- CTOJI YYeHUYEeCKuM — 16 miT.;

- CTYJI YYCHUYECKUH — 32 MIT.;

- TOCKa MarHUTHO-MapKepHas;

- Ha0Op YEPTEKHBIX UHCTPYMEHTOB;

- CTOJI YUHTEIIA C SAIUKAMHY JIJIT XpaHCHUS;

- KpeCIIo YIUTEIS,

- mkad a5 XpaHeHus: y4eOHbIX TTOCOOUiA;

- IEMOHCTPALIMOHHBIN 3KpaH (IIPOEKTOP, IKPaH);

- KOMITBIOTEp yuuTens ¢ nepudepuen ¢ noaxiaoyeHueM K cetu MHTepHer
(mpoueccop ¢ 6azomoit wactotoit 3,7 I'Tu, xommdectBo snep- 4; O3Y - 8I6;
HakoruTeslb SSD ¢ oObemoM - 25610, ¢ NHIEH3WOHHBIM M CBOOOIHO
pacnpocTpaHsieMbIM MPOrPaMMHBIM 00€CTIEUeHUEM, B TOM YHCIIE OTE€UECTBEHHOTO
IIPOM3BOJICTBA);

- yueOHbIE HATJIAIHBIC TOCOOUS (TaOIHIIbI, TUTAKATHI);

- TEMAaTUYECKHE MANKU JUIAKTUICCKUX MaTePUAaJIOB,;

- KOMIUTEKT Y4eOHO-METOMYECKON JOKYMEHTAITNH;

- KOMIUIEKT Y4eOHUKOB (Y4EOHBIX TOCOOMIN).

Kabuner JJIA TPYHIIOBBIX 1 MHAWMBUAVYAJIBHBIX KOHCVJ'IBTaLII/Iﬁ

- CTOJI yYUEHUYECKHUM — 16 mT.;
- CTYJI Y4eHUYECKUH — 32 miT.;
- IOCKa MarHUTHO-MapKepHasi;
- CTOJI YUMTEJIA C SAIUKAMHU JUUISl XPAHEHUS;

- KpecJio YUUTes;
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- mkad 17151 XpaHeHus y9eOHbBIX TTOCOOMIA;

- IEMOHCTPALIMOHHBIN 3KpaH (IIPOEKTOP, IKPaH);

- KOMIIbIOTEp yuuTens ¢ nepudepuei ¢ noaxiaoyeHueM Kk cetu MHTepHer
(mpoueccop ¢ 0azomoit wactotoit 3,7 I'Tu, xommuectBo snep- 4; O3Y - 8I6;
HakomuTelb SSD ¢ o0bemoM - 25610, ¢ NHIEH3UWOHHBIM U CBOOOIHO
pacnpocTpaHsieMbIM IPOrPAMMHBIM O0OECTIICUEHHEM, B TOM YHCIIE OTE€UECTBEHHOTO
MIPOU3BO/ICTBA);

- yueOHBIC HATJISIHBIC TTOCOOMS (TaOIMIIbI, TIJIAKAThI);

- TEMAaTHYECKHE MANKH JUTAKTHICCKAX MaTCPHUAJIOB,;

- KOMIUIEKT Y4€OHO-METOAMYECKONU JOKYMEHTAIUH;

- KOMIUIEKT Y4€OHUKOB (Y4e€OHBIX TOCOOUHA).

3.2. UupopMmaniuoHHOEe 0oOecnieYyeHHe peau3alu NPporpamMmMbl

Jist  peanuzanuu  MpOrpaMMbl  JTUCHUIUIAHBI  OMONHMOTEUHBIH  (OHJ
o0pa30oBaTeIbHON OpraHU3alluM JIOJDKEH HMETh IeYaTHBIE W/WIM DIICKTPOHHBIC
y4eOHUKH W pa3pabOTaHHBIE B KOMIUIEKTE C HUMHM Yy4eOHBbIE MMocoOus (mpu
HAJIMYMK), JOMYIICHHBIE K HCIOJb30BAaHUIO TPH pean3aluud o0pa3oBaTeIbHBIX
porpamMM CpelHero npodecCHuOHaNbHOrO 00pa3oBaHUs, peaiu3yeMblX Ha 0Oaze
OCHOBHOT'O 00111eT0 00pa30BaHUsl.

[Ipu peanuzanuu nOporpaMMmbl JUCHUIUIMHBI BO3MOXKHO HCIIOJIb30BaHUE
AJIEKTPOHHBIX 00pPA30BATENBHBIX PECYPCOB, JOMYUIEHHBIX K MCIOJb30BAHUIO MpPU
peanu3aiuu 00pa3oBaTeIbHBIX MPOTPaMM CPEIHETO 00IIero o0pa3oBaHus.

3.2.1 OcHOBHBIE MeYaTHbIE U3TAHUS

1. AnexcangpoB, A.JI. Maremaruka: anreOpa ¥ Hayajga MaTeMaTHYECKOTO
aHanu3a, reomerpust. ['eomerpus. 10-11 kmaccor : yuebnuk / A.J[. Anekcanapos,
JILA. Bepunep, B.W. Peokuk. — M. : U3narensctBo «lIpocBemenue», 2023. — 257 c.
— ISBN: 978-5-09-062551-7 / - Tekct : HEMOCPEACTBEHHBIM

2. MopakoBu4, A.I'. Anrebpa u Hadana MaTeMaThudeckoro ananusa. 10 kmacc:
B 2 4. Y. 1. Yuebnuk ana ywammxcs oOIeo0pa3oBaTENbHbIX YUYPEXKICHUN
(mpoduibHelil ypoBenb) / A.I'. Mopakosuu, I1.B. Cemenos. - M.: Muemo3uHa,

2023. - 457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HemocpeACTBCHHBIIM
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3.2.2. OcHOBHbBIE YJIEKTPOHHBIE U3AAHUSA

1. Mopakosuu, A.I'. AnreOpa 1 Hayajga MaTeMaTHYeCKOro aHanu3a. 11 kmacc:
B 2 u. Y. 1. Vyebnuk misg ydammxcs o00OI1Ieo0pa3oBaTeIbHBIX YUpeKIACHUN
(mpoduibHelil ypoBenb) / A.I'. Mopakosuu, I1.B. Cemenos. - M.: MHemo3uHa,
2020. - 351 ¢. — ISBN 978-5-346-03199-4/ - TekcT : HermocpeACTBCHHBII

2. Mopakosuu, A.I'. AnreOpa 1 Hauajla MaTeMaTH4YecKoro aHanusa. 10 kiacc:
B 2 4. Y. 2. 3agayHuk mid yyamuxcs o01eoOpa3oBaTEIbHBIX YUPEKICHUN
(npoduneHeIil ypoBenb) / A.I'. Mopakosuy, JI.O. Jlenumesa, JI.W. 3BaBuy [u ap.]
- M.. Muemosuna, 2020. - 336 c. — ISBN: 978-5-346-01202-3/ - Tekcr :
HENOCPEACTBEHHBIN

3. Mopakosuy, A.I'. AnreGpa u Havyasila MaTeMaTuueckoro aHaimsa. 11 kiacc:
B 2 4. Y. 2. 3agayHuK Mg yyamuxcs o011eo0pa3oBaTEIbHbIX YUpEKICHUN
(npoduneHeil ypoBenb) / A.I'. Mopakosuu, JI.O. Jlenumena, JI.M. 3BaBuu [u
ap.],- M.: Muemosuna, 2020. - 137 c¢. — ISBN: 978-5-346-02411-8/ - Tekcr :
HENOCPEACTBEHHBIN

3.2.3 JIonoJIHUTEJIbHbI€ HCTOYHUKH

1. Anumos HI.A. u np. Anredpa n Havana aHanu3za. 10(11) ko — M., 2014.

2. Atanacsi JI.C. byry3oB B.®., Kagomues C.b. u ap. I'eomerpus (6a30BbIit
u podunbHbI ypoBHu). 10-11. — M., 2014.

3. Aranacsa JI.C. u ap. I'eomerpus. 10(11) k. — M., 2014.

4. bamvakoB M.M. Anrebpa u Havana MareMaTuuecKkoro aHaimsa (6a30BbIit
ypoBeHb). 10 k1. — M., 2011.

5. bammakoB M.M. Anrebpa u Hauana MaTeMaTUYECKOro aHanu3a (0a30BbIN
ypoBeHb). 11 k. — M., 2011.

6. bammakoB M.M. Maremaruka (0a30Bbiii ypoBenb). 10-11 k1. — M., 2011.

7. bammmakoB M.M. Marematuka 10 k. CoopHUK 3a71a4; yaeOHOE Tocooue. —
M., 2011.

8. boromonos H.B. IlpakTrueckue 3aHsATUSI O MaTeMaTHKe: y4ued. mocobue

s 6akanaspoB — M.: M3a-Bo Opaiit, 2013.
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9. boromomoB H.B., Cawmoiinenko II.M. Maremarnka: y4eOHHK 15
0akanaBpoB — M.: U3a-Bo FOpaiit, 2013.

10. KoamoropoB A.H. u ap. Anre6pa u Hadana aHanuza. 10(11) k1. — M.,
2012.

11. Konsrun FO.M. u np. Marematuka (Kuura 1).— M., 2013.

12. Konsrun FO.M. u np. Marematuka (Kuura 2).— M., 2013.

13. Comnoseitunk W.JI., Jlucuukun B.T. COopHuk 3amady mo maTeMaTuke C
pemieHusAMU i TeXHUKYMOB. — M.: OOO «M3parensckuit nom «OHUKC 21
Bek»: OO0 «M3patensctBOo «Mup u O6pazoBanuey, 2003. — 464 c.: u.

14. Bcepoccuiickue mHTEepHEeT-omMITHaasl. - URL: https://online-olympiad.ru /
(mata oopamenusi: 12.07.2021). - TekcT: 31€KTPOHHBIH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOI'O YYEBHOI'O IPEJMETA
OVIL.04Y <MATEMATUKA»

KoHTpoib M oOmeHKa pe3ylbTaTOB OCBOEHMsI 00I1€00pa30BaTEIbHOM
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTAThI, HAIIPaBICHHbIE

Ha ¢dopMHUpOBaHHE OOUMX U TPO(ECCHOHATBHBIX KOMIIETEHIUHA MO pazeiam

U TEMaM COJIep KaHMs yueOHOro MaTepHara.

Oob6masi/mpodeccnoHabHasA Paznen/Tema Tun oueHoYHbIX
KOMIIETeHIHS MeponpusiTs
OK 01. Beibupats criocoObt Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c,
pelLIeHns 3a1a4 1.5IT-o/c, 1.6, 1.7.
npodeccHoHANBHOf Temsr 2.1 - 2.12, 2.13I1-0/c, 2.14.
Temnr 3.1 - 3.4, 3.5I1-o0/c, 3.6.
ACHTEIPHOCTH Temst 4.1, 4.2, 4.31T-0/c, 4.4, KoutpornbHas
TIPUMCHHUTCIBHO Temrr 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9. pabora
K pasaMIHBIM KOHTCKCTaM Temsl 6.1- 64, 6.5H-0/C, 6.6 - 68, Brimosigeaue
6.9 IT-o/c, 6.10. 3a1anuil
Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, [POMEKYTOUHOI
7.16 IT-o/c, 7.17. ATTECTALNH
Tewmsr! 8.1, 8.2, 8.311-o/c, 8.4.
Temsr 9.1, 9.2 I1-0/c, 9.3, 9.4,
9.51II-0/c, 9.6 - 9.9.
P10 IT-o/c
OK 02. Ucnomp30BaTh Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c,
COBPEMEHHBIE CPEJICTBA 1.5TI-0/c, 1.6, 1.7.
MOVCKa, AHATH3A Temnr 2.1 - 2.12, 2.1311-0/c, 2.14.
T Tewmsr 3.1 - 3.4, 3.511-0/c, 3.6.
Temni 4.1, 4.2, 4.311-0/c, 4.4. Kontponbnas
MH(opMaIH, Temer 5.1-5.4, 5.5 TI-o/c, 5.6 -5.9. pabora
1 MH(OpMAIHOHHbIE Temwi 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, BAIOIHEHE
TCXHOJIOTHH 6.9 IT-o/c, 6.10. 3aaHmH
JUTS BBITIOJTHEHHUS 3a/1a1 Temwr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, NPOMEKYTOUHOIH
npo(eCcCHOHABHOI 7.16 T-o/c, 7.17. -
JIeSITeIIbHOCTH Tewmsr! 8.1, 8.2, 8.311-o0/c, 8.4.
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5I-0/c, 9.6 - 9.9.
P10 IT-o/c
OK 03. ITnanupoBatb Tema 1.1, 1.211-o/c, 1.3, 1.4 II-o/c, KoHTpombHas
11 PEATHTBOBLIBATE '}“.SH-OZ/CI’ 1.5 ’112.7.2 1311-0/c, 2.14 pacora
embl 2.1 - 2.12, 2.13I1-0/c, 2.14.
coberreroe Temst 3.1 - 3.4, 3.5TT-0/c, 3.6. Bemonerie
HpogeccHOHATL oS Tempr 4.1, 4.2, 4310-0/c, 4.4. sajaHmi
1 JIATHOCTHOC pasBUTHC, Temsi 5.1-5.4, 5.5 T-0/c, 5.6 -5.9. TPOMEIKYTOUHON
MpCATPHHAMATEIBCKYIO Temst 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, aTTeCTalNu
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JeSTEIIbHOCTh
B ipodeccnoHaIbHOM chepe,
UCIIOJIb30BATh 3HAHUSI

110 TIPaBOBOW U (PMHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX
KU3HEHHBIX CUTYaIHIX

6.9 I1-o/c, 6.10.

Temwr 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15,
7.16 IT-o/c, 7.17.

Temnr 8.1, 8.2, 8.311-0/c, 8.4.

Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,

9.5 I1-o0/c, 9.6 - 9.9.

P10 IT-o/c

OK 04. 3ddexTuBHO
B3aWMO/ICHICTBOBATh

U paboTaTh B KOJUICKTHBE
U KOMaHjie

Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c,
1.5IT-0/c, 1.6, 1.7.

Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6.

Temr1 4.1, 4.2, 4.311-0/c, 4.4.

Temer 5.1-5.4, 5.5 IT-o/c, 5.6 -5.9.

Temer 6.1- 6.4, 6.511-0/c, 6.6 - 6.8, Brimossenue
6.9 I-o/c, 6.10. 3ajaHiu
Temst 7.1- 7.7, 7.8 TI-o/c, 7.9 - 7.15, NPOMEKYTOUHON
7.16 II-o/c, 7.17. aTTecTalnun
Temer 8.1, 8.2, 8.311-0/c, 8.4.
Temsr 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-o/c, 9.6 - 9.9.
P10 IT-o/c
OK 05. OcyiecTBusTh Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c,
YCTHYIO H THCHMEHHYIO 1.511-0/c, 1.6, 1.7.
KOMMYHIKALIIO Temsr 2.1 - 2.12, 2.13T1-0/c, 2.14.
HA TOCYIaPCTBEHHOM ASBIKE Tewmsr 3.1 - 3.4, 3.511-0/c, 3.6.
o Temni 4.1, 4.2, 4.311-0/c, 4.4. Kontponbnas
Poceutiickoit ®enepaii Tembr 5.1-5.4, 5.5 TT-o/c, 5.6 -5.9. pa6ora
C y4ETOM 0COOeHHOCTEH Temwi 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, BRIIONHCHIC
COLMAIIBHOTO M KYIBTYPHOTO | 6 9 []-0/c, 6.10. sananmii
KOHTEKCTa Temst 7.1- 7.7, 7.8 Tl-o/c, 7.9 - 7.15, HpOMERYTOHHOI
7.16 IT-o/c, 7.17. ATTECTALHR
Temsr 8.1, 8.2, 8.311-0/c, 8.4.
Temer 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 - 9.9.
P10 IT-o/c
OK 06. IIposiBnaTh Tema 1.1, 1.211-o/c, 1.3, 1.4 II-o/c,
IPaXkIaHCKO- 1.5I1-o/c, 1.6, 1.7.
IATPUOTUYECKYIO TIO3HIIUIO, ieMH gi - g}ltz’fs}fn/ﬂ/ ?62. 14.
emsl 3.1 - 3.4, 3.51T-o0/c, 3.6.
ACMORCTPHPOBATS Temst 4.1, 4.2, 4.31T-0/c, 4.4.
O0COSHaHHOC MOBCACHHUC Temst 5.1-5.4, 5.5 I1-o/c, 5.6 -5.9. BLIHOIHEHIE
Ha OCHOBE TPA/IHIIHOHHAIX Tembt 6.1- 6.4, 6.5T1-0/C, 6.6 - 6.8, -
POCCUUCKHUX TYXOBHO- 5 6.9 H-O/C, 6.10. HpOMG)I(}ITO‘IHOﬁ
HPaBCTBCHHBIX LICHHOCTEU, Temsr 7.1- 7.7, 7.8 I1-o0/c, 7.9 - 7.15, e

B TOM YHCJIE C yYETOM
rapMOHM3aLUU
MEXHAIlMOHAIBHBIX U
MCKPCIIUTUO3HBIX
OTHOUIECHUM, TPUMEHSITh

7.16 I1-o/c, 7.17.

Temer 8.1, 8.2, 8.3I1-o0/c, 8.4.
Temer 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 I1-o0/c, 9.6 - 9.9.

P10 IT-o/c
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CTaHJapThI
AHTUKOPPYILIMOHHOIO
MOBEJCHUS

OK 07. ConelicTBOBaThL
COXPaHEHHUIO OKpYKaroIIei
Cpelbl, pecypcocOepekeHuIo,
MIPUMEHSATH 3HAHUS

Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c,
1.5IT-o/c, 1.6, 1.7.

Temer 2.1 - 2.12, 2.1311-0/c, 2.14.
Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6.

Temsl 4.1, 4.2, 4.311-0/c, 4.4. Konrtponbhas
00 USMCHEHHHU KIUMATE, Tembr 5.1-5.4, 5.5 TT-o/c, 5.6 -5.9. pabora
MPAHIKITBI 6EPEIKITUBOTO Temwi 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, BRIIONHCHIC
IpOU3BOJCTBA, 3()(HEKTUBHO 6.9 TI-o/c, 6.10. SaMAHHI
ACHCTBOBATS Temst 7.1- 7.7, 7.8 I-0/c, 7.9 - 7.15, HPOMEIKYTOUHOI
B UPE3BbIYAIHBIX CUTYAIMSIX 7.16 I-o/c, 7.17. R —
Temnr 8.1, 8.2, 8.311-0/c, 8.4.
Temer 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-o0/c, 9.6 - 9.9.
P10 IT-o/c
1K 2.4 ITpumeHsTh Tema 1.1, 1.2I1-o/c, 1.3, 1.4 II-o/c,
IIPOrpaMMHBIE CPEJICTBA 1.5IT-o/c, 1.6, 1.7.
obeceueHs 6e30MaACHOCTH Temsr 2.1 - 2.12, 2.1311-0/c, 2.14.
HEDOpMATHH BEG Temnr 3.1 - 3.4, 3.5I1-o/c, 3.6.
. Temsr 4.1, 4.2, 4.311-0/c, 4.4. KontponbHas
HpHIOCHIH Temsr 5.1-5.4, 5.5 I-o/c, 5.6 -5.9. pa6oTa
Temsl 6.1- 6.4, 6.511-0/C, 6.6 - 6.8, BrinonHenue
6.9 IT-o/c, 6.10. 3aaHmH
Temer 7.1- 7.7, 7.8 IT-o/c, 7.9 - 7.15, NPOMEKYTOUHOIH
7.16 I1-o/c, 7.17. ATTECTALHR

Temsr 8.1, 8.2, 8.311-0/c, 8.4.
Temer 9.1, 9.2 IT-0/c, 9.3, 9.4,
9.5 IT-0/c, 9.6 - 9.9.

P10 IT-o/c
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